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Ordinary  Mebtinos. 

Wednesday  Evenings  at  8  o'clock. 

Not.  23. — '*  On  the  Application  of  Iron  io  the  Parposes 
of  War  and  Naval  Constmction."  By  Wm.  Faibbaibh, 
Esq.,  LL.D.,  F.R.S.  On  this  evening  the  Dake  of  So- 
raerMi,  K.G.,  will  preside. 

Nov.  90. — **  On  the  Mechanical  Conditiona  of  Railway 
Working  to  Prevent  DeBtnictive  Wear  and  Biak.'*  By 
W.  Bhixmjcb  Adascs,  Esq. 

Dbc.  7«— *'  On  the  Constmctioo,  Retaliation,  Safety, 
and  Police  of  Railway  Traina."  By  W.  Bbiooxs  AdamBi 
Esq.  

Cantor  Lectures. 

There  will  be  three  Courses   of  "Cantor" 

Lectures  on  the  following  subjects  during  the 

endaing  Session  :  — 

"  On  the  Rel^ion  of  Science  and  Art  to  Manufactares." 
By  B.  Watebhouse  Hawkins,  Esq.,  F.G.S.,  F.L.S. 
On  the  Application   of  Geology  to  the  Arts  and 
Kanufactores."      By    Professor  D.  T.  AKffrBD, 
Ja.A>,  f  .ICo. 

On  the  Application  of  Chemistry  to  the  Arts."    By 
Dr.  F.  Cbaoe  Oalvebt,  F.E.S. 

Mr.  B.  Waterhouse  Hawkins  wiU  commence 
his  coarse  on  Monday  evening,  the  12th  of  De- 
cember. 

These  Lectures  are  open  to  Members  free  of 
charge,  and  a  Member  has  the  privilege  of 
Introdneing  ONE  Friend  to  each  Lecture. 
Particulars  of  the  Courses  will  be  duly  an- 
nounced in  the  Journal. 


t( 
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First  Ordinart  Meeting. 

Wednesday,  November  16th,  1864 ;  William 
Uawes,  Esq.,  Chairman  of  Council,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 


BickeraUff,  William  Martin,  13,  H^hbory-temce,  N. 

Bossell,  Charles,  26,  Soho-aqoare,  W. 

Clanson,  Charles  A.  R.  (Messrs.  Rogers,  Bros.,  and  Co.), 

Naples.  ' 
Altachol,  Dr.  D.  H.,  9,  Old  Bond-etraet,  W. 
Clatton,  Robert,  Hartswood,  Rsigate. 
Craven,  Joseph,  Dole  Mill,  Thornton,  near  Bradford, 

Yorks. 
Crowther,  Wm.,  Chemical  Works,  Gomersal,  near  Leeds. 
Darkin,  Charles  James,  21,  Victoria-teiTipe,  FincUey- 

road,  N.W. 
Dyer,  George,  90,  Regent-street,  W. 
Eskell,  AbralUm,  8,  Grosvenor-etreet,  W. 
Evans,  John  James,  Rose-bank,  Rock-park,  Birkenhead. 
Field,  J<^n'Lyon,  Upper  Marsh,  Lambeth,  8. 
Ford,  Herbert,  8,  Pier-road,  Eiith.  S.E. ;  and  1,  Ofaar- 

lotte-row.  Mansion-bouse,  E.C. 
Frean,  G.  H.,  Mai-street,  Dockhead,  S.E. 
Gilbert,  Arthur,  12,  Claverton-street,  Pimlioo,  S.W. 
Green^  German,  7,  Helmet-row,  Saint  Luke's,  E.C. 
Hannah,  Robert,  2,  Alfred-place  West,  Brompton,  S.W. 
Hart,  John  Matthias,  76,  Cheapside,  E.C. 
Haysman,  Jas.,  F.R.G.S.,  Bordett  Hoose,  Bardett-rd.,  E. 
Hollow,  Richard  Welch  (Lord  liayor  of  Tork),  Mansion- 
house,  York. 
Hudswell,  W.  S.,  New  Railway  Foundry,  Leeds. 
Haggon,  William,  80,  Park-row,  Leeds. 
Lainson,  Henry,  Heath-house,  Reigate. 
Lejcester,  George  Percival,  6,  Oak  Hill,  Hampstead- 
.  road,  N.W. 
Locket,  QeoTgt,  Acton-hoose,  Roaslyn-park,  Hampatead, 

N.W. 
Mather,  William,  Chester-road,  Manchester. 
Morres,  Edward,  43,  Parliament-street,  S.W. 
Nosotti,  Charles,  398,  Oxford-street,  W. 
Oertling,  Ludwig  (Ladd  and  Oertling),  27,  Moorgate-st., 

E.C. 
Oram,  John  White,  7,  Bank-buildings,  E.C. 
Payne,  James  Bertrand,  44,  Dover-street,  W. 
Page,  Nathaniel,  SUg  Brewery,  Pimlico,  S.W. 
Pankhurst,  R.  M.,  LL.D.,  South  King-street,  Manchester. 
Robmson,  James  Edward,  Pontefracr. 
Smith,  Joseph,  3,  Percy-villas,  Wells-st.,  Hackney,  N.E. 
Soooke,  WiUiam,  6,  Duke-street,  London  Bridge,  S.E. 
Talbot,  Robert,  Strand-on -Green,  Chiswiok,  W. 
Taylor,  John,  45,  Connaught-terraoe,  W. 
Tucker,  Silas,  54,  Canonbuiy-park  south,  N.,  and  234, 

High  Holbom,  W.C. 
TumbuU,  Thomas,  inn.,  Whitewell  Dockyard,  Whitby 
Venables,  William  Vernon,  6,  Queen- street-place,  E.C, 

and  20,  Canonbniy-villas,  N. 
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Wag8taff,  John  Henry,  9,  Sheldon-street,  BishopVroad, 

Paddington,  W. 
Walker,  W.,  Jud.,  J.P.,  Red  Hall,  Shadwell,  near  Leeds 
Watkinfl,  Major-Gcneral,  B3,  Albany,  W. 
Watson,  Edward  Fayon,  201,  Piccadilly,  W. 
Watson,  Thomas,  19,  Highbury-crescent,  N. 
Wentworth,  J.  W.T.  Vernon,  Wentworth  Castle, Bamsley 
Whiteside,  R.  B.,  49,  Lime-btreet,  E.G. 
Whitford,   Edward    Edmondson,    55,    Lansdowne-road, 

Kensington-park,  W. 
Willing,  James,  366,  Gray's- inn-road,  W.C,  and  South 

Lodge,  Ham,  S.W. 
Wilson,  Captain  J.  H,  35,  Pembridge-villa8,Bay8water,W. 
Wilson,  George,  Nunthorpo  HalJ,  York. 
Wilson,  Thomas,  20,  Gloucebter-square,  Hyde- park,  W. 
Woodthorpe,  Eldmund,  28a,  Basinghall-street,  E.C. 
Wrentmore,  Francis,  250,  Regent- street,  W. 
Yallop,  Thomas,  39,  Norfolk- square,  Hyde- park,  W. 

And  as  Honorary  Cobbbspondino  Membbbs. 

Bonghi,  Cavaliere  Diego,  38,  Vico   S.  Uuiseppe  do  Midi, 

Naples. 
Knight,  J.  G.,  Melbourne,  Victoria. 

The  Chairman  delivered  the  following 

ADDRESS. 

My  colleagues  having  done  me  the  honour  to 
elect  me  a  second  time  to  the  office  of  Chairman 
of  the  Council  of  this  Society,  it  becomes  my  duty 
to  address  you  on  the  opening  of  the  session 
1864-65. 

The  important  position  the  Society  now  holds 
among  the  e^^ncational  and  scientific  institutions 
of  this  metropolis,  the  larger  and  broader  views 
with  which  we  are  called  upon  to  consider 
the  various  and  important  subjects  to  which 
bur  attention  is  necessarily  directed,  make  it 
year  by  year  more  difficult  to  indicate  in  the 
opening  address,  in  conformity  with  the  bye- 
laws  of  the  Society,  the  policy  which  is  pro- 
posed to  be  pursued  in  eaoh  session ;  sdll  this 
duty  is  imposed  on  the  Council,  and  must  be 
discharged ;  and  I  trust  I  shall  show  that  the 
Council  is  now,  as  in  previous  years,  fully 
alive  to  its  duty. 

In  accordimce  with  the  ordinary  custom 
followed  by  my  predecessors,  I  must  begin 
this  annual  address  by  paying  a  tribute  of 
respect  to  the  memory  of  the  members  of  our 
Society  whose  loss  by  death  we  have  to  de- 
plore during  the  past  year.  The  number 
of  members  we  have  lost  is  imusually  large 
— but  as,  under  the  improved  management 
of  our  Joumalj  an  obituary  notice — where  par- 
ticulars have  been  obtained — of  each  member 
has  appeared  soon  after  his  decease,  it  is  un- 
necessary for  me  to  do  more  this  evening  than 
notice  those  more  especially  distinguished  in 
some  branch  of  Arts,  Manufactures,  and 
Commerce. 

Let  me  first  state  that  the  list  of  deceased 
members  shows  how  we  draw  our  members  from 
all  ranks  and  professions.  The  papers  read 
before  us  are  not,  as  in  most  other  societies, 
devoted  to  one  branch  of  science,  and  read 
to  those  whose   attention   has  been  especially 


directed  thereto ;  but  papers  relating  to  almost 
every  branch  of  Art,  Manufactures,  and  Com- 
merce are  either  laid  before  the  Council  or  read 
at  our  evening  meetings  to  an  audience  which 
is  brought  together  by  the  interest  they  take  in 
each  specific  subject ;  and  from  this  arises  the 
peculiar  freshness,  vigour,  and  interest  which 
distinguish  our  discussions,  and  which  cannot 
be  so  often  found  at  the  meetings  of  any  other 
society ;  to  this  must  be  attributed  the  fact  of 
our  members  being  derived  from  all  classes  of 
society. 

We  have  lost  in  Lord  Ashburton,  who  was  a 
Vice-President  of  this  Society,  and  for  some 
time  filled  the  office  of  President  of  the  Geo- 
graphical Society,  a  great  patron  of  art,  science, 
and  literature,  who  devoted  much  of  his  time 
to  the  improvement  of  the  moral  and  social 
condition  of  the  working  classes,  and  proved  his 
desire  to  give  a  practical  turn  to  education,  by 
offering  prizes  to  the  scholars  of  the  national 
schools  for  their  knowledge  of  common  things  ; 
and  in  1854  he  acted  as  chairman  of  one  of  our 
committees,  which  recommended  that  our  Society 
should  endeavour  to  promote  the  establislunent 
of  a  normal  school  for  the  training  of  commercial 
schoolmasters. 

In  the  Duke  of  Newcastle  we  have  also  lost  a 
most  distinguished  member,  whose  engagements 
in  public  life  prevented  his  taking  so  active  a 
part  as  Lord  Ashburton  in  the  advancement  of 
practical  science,  but  who  never  failed  to  show 
great  interest  in  whatever  promoted  the  welfare 
of  his  country. 

In  art  we  have  lost  Mr.  Dyce  and  Mr.  J.  D. 
Harding.  Mr.  Dyce,  R.A.,  was  the  son  of  a 
physician  at  Aberdeen,  where  ho  was  bom  in 
1806,  and  educated  at  the  Marischal  College.  He 
distinguished  himself  in  early  life  by  his  attain- 
ments ;  and  then,  led  by  a  love  of  art,  entered 
the  Schools  of  the  Royal  Scottish  Academy. 
At  the  age  of  twenty  he  wenf  to  Italy,  and 
spent  sometime  in  the  study  of  the  great  works 
of  art  at  Rome  and  Florence,  returning  again  in 
a  few  years  to  mature  his  earlier  studies.  After 
again  passing  two  years  on  the  Continent  he 
returned  to  settle  in  Edinburgh,  where  he  re- 
mained about  eight  years,  devoted  to  historic 
art,  in  which  he  did  not  find  encouragement, 
but  practised  chiefly  as  a  portrait  painter. 
Among  his  varied  attainments  he  had  acquired 
a  knowledge  of  ornamental  design ;  and  in  1838 
he  was  induced  to  accept  the  superintendence 
of  the  School  of  Design  then  established  by  the 
Government,  and  in  that  office  and  later,  as 
Inspector  and  Member  of  the  Council  of  the 
School,  he  continued  his  valuable  aid  towards 
its  development  till  1848,  when  he  finally 
resigned.  In  the  meanwhile,  he  had  been 
one  of  the  successful  competitors  in  the  West- 
minster Hall   Fresco  Exhibition,  and  in   184o 
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completed  the  first  fresco  on  the  walls  of  the 
new  Legislative  Palace — "  The  Baptism  of 
St.  Ethelbert."  His  previous  studies,  aided  by 
a  careful  investigation  and  practice  of  the  art  of 
fresco-painting,  had  prepared  him  for  the  task, 
aad  his  work  was  hailed  as  a  success.  In  1848 
he  was  commissioned  to  decorate  the  Queen's 
Robing-room,  with  designs  from  "The  Legend 
of  King  Arthur."  Of  these  he  only  lived  to 
complete  five — one  large  and  four  smaller  sub- 
jects, of  unequal  dimensions.  The  first  typifies 
Hospitality — The  admission  of  Sir  Tristram  to 
the  Fellowship  of  the  Round  Table.  The 
second,  Religion  or  Faith — The  vision  of  Sir 
Galahad  and  his  Company.  The  third,  Mercy 
—Sir  Grarwaine  swearing  to  be  Merciful  and 
never  to  be  against  the  Ladies.  -The  fourth. 
Generosity — King  Arthur,  unhorsed,  spared  by 
Sir  Launcelot.  The  fifth,  Courtesy — Sir 
Tristram  harping  to  La  Reine  Isonde.  In 
these  great  works,  the  painter's  genius,  studied 
art,  and  profound  learning  and  judgment  have 
combined  to  produce  a  series  of  decorative 
pamtings,  stamped  by  a  feeling  of  pure  art, 
and  admirably  adapted  by  their  skilful 
treatinent  to  the  decoration  of  the  Palace. 
Mr.  Dyce  had,  during  his  whole  career, 
occasionally  exhibited  easel  pictures  ;  and  he 
will  be  best  remembered  by  his  "King  Joash 
shooting  the  arrow  of  deliverance,"  1844  ;  and 
hk  later  works;  "The  Jacob  and  Rachel," 
1853;  "St-  John  leading  home  the  Virgin," 
I860;  and  "  George  Herbert,  of  Bemerton," 
1861.  His  tastes  were  severe,  his  drawing 
and  composition  scholastic  and  accurate,  and 
marked  by  a  learned  refinement.  His  colour 
positive,  not  graced  by  the  refinements  of  tint, 
but  well  suited  to  the  simplicity  of  his  style. 
He  died,  ISth  February,  1864,  his  death,  it  is 
to  he  feared,  accelerated  by  the  controversy 
which  ensued  on  the  delay  in  completing  his 
frescoes  in  the  Queen's  Robing-room. 

Mr.  Harding  also  deserves  notice  in  this 
address,  although  he  did  not  occupy  so 
%h  a  position  in  Art  as  Mr.  Dyce.  He 
^as  a  member  of  the  old  Water  Colour 
Society,  and  his  pictures  obtained  considerable 
celebrity,  though  he  was,  perhaps,  better  known 
to  the  public  as  the  author  of  educational 
works  relating  to  water-colour  painting  ^and 
drawing  with  the  lead  pencil,  which  still  retain 
*  high  reputation,  and  'are  a  'most  valuable 
contribution  to  the  studies  of  the  -  young  artist 
and  to  the  practical  instruction  of  the  amateur. 
It  is  not,  I  believe,  too  much  to  say  that  some 
popular  art-critics  owe  a  considerable  portion  of 
their  success  to '  the  advantages  they  derived 
from  constant  association  with  Mr.  Harding. 

In  practical  mechanics  we  have  to  lament  the 
death  of  Mr.  Thomas  Henry  Maudslay,  of  Lon- 
<lon,  and  of  Mr.  Richard  Roberts,  of  Manchester, 


both  distinguished  for  their  great*  knowledge  of 
mechanical  engineering  and  for  the  large  number 
of  improvements  they  have  introduced  in  machine 
tools  and  in  steam  and  cotton  machinery. 

In  agriculture  we  have  lost  Mr.  Morton,  the 
elder,  and  Mr.  Beadel,  both  well  known  for  the 
active  part  they  took  for  many  years  at  meet- 
ings of  agricultural  societies,  where  they  always 
advocated  the  use  of  machinery  and  the  most 
advanced  system  of  farming,  as  the  only  means 
by  which  the  agriculturalist  could  obtain  a  proper 
return  for  the  industry  and  capital  invested. 

In  literature  we  have  lost  Mr.  Dilke.  The 
connection  of  Mr.  Dilke  with  the  periodical 
literature  of  his  time  cannot  fail  to  be  interest- 
ing to  our  members,  and  deserves  a  special 
record  in  this  address.  During  his  long  life  he 
was  connected  with  art,  science,  and  literature, 
and  was  elected  a  member  of  this  Society  in 
1849.  He  was  almost  the  first  to  rely  upon 
the  desire '  of  the  great  mass  of  the  middle 
class  to  obtain  information  connected  with 
art  and  literature,  if  it  could  be  provided  at 
a  rate  which  would  bring  it  within  their  reach; 
and,  carrying  this  view  into  practical  operation, 
he  reduced,  in  the  year  1831,  the  price  of  the 
Athenceum  from  8d.  to  4d.,  at  the  same  time 
enlarging  its  size  and  improving  the  character 
of  its  intelligence.  At  a  later  period,  when  con- 
nected with  the  Daily  News,  and  before  the 
repeal  of  the  stamp  duty  on  newspapers,  in 
1846,  he  reduced  the  price  of  this  daily  journal 
to  2^d. 

In  addition  to  these,  I  have  to  notice  the  death 
of  Sir  Wm.  Brown,  Bart.,  a  distinguished  mer- 
chant, who,  having  acquired  a  large  fortune,  be- 
came a  most  liberal  donor  to  every  institution 
likely  to  promote  the  improvement  of  the  people, 
and  but  a  year  or  two  before  his  death  built  at 
his  own  expense  and  presented  to  the  borough  of 
Liverpool  a  magnificent  library  and  museum,  to 
be  opened  free  to  all  the  inhabitants  of  the 
borough. 

In  concluding  this  obituary  notice  I  must  not 
omit  expressing  the  regret  of  the  Council  at  the 
sudden  loss  of  one  of  its  younger  but  very  active 
members,  Mr.  Frederick  Lawrence,  whose  energy 
and  talent  made  him  a  very  valuable  member  of 
our  body.  .       -  • 

•  Before  proceeding  to  the  ordinary  business  of 
the  evening,  I  must  remind  you  of  the  very 
gratifying  'meeting  of  this  Society  which  took 
place  in  Willis's  Rooms,  in  June  last,  when  His 
Royal  Highness  the  *  Prince  of  Wales,  our 
President,  presided  over  a  very  large  meeting 
of  the  Society,  and  performed,  in  a  most  gracious 
and  pleasing  manner,  the  duty  of  presenting  the 
medals  of  the  Society  and  other  honourable 
rewards  to  the  persons  selected  by  the  Council 
to  receive  them.  The  meeting  was  of  unusual 
interest,  not  only  on  account  of  its  being  the  first 
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occasion  on    tvhich    His  Royal  Highness  had 
presided  over  a  meeting  of  the  Society,  but 
also  from  the  nature  and  number  of  the  prizes 
distributed,  and  the  distinguished  characters  of 
those  who  received  them.     The  members  are 
aware  that  a  portion  of  the  subscription  raised 
to  record  the  high  sense  the  Society  entertained 
of  the  great  services  rendered  to  it  by  its  kte 
lamented  President,   the  Prince   Consort,  was 
appropriated  to  the  execution  of  dies  for  a  gold 
medal,  to  be  given  annually  to  whoever,  in  the 
opinion  of  the  Council,  had  in  the  greatest  degree 
promoted  Arts,  Manufactures,  and  Commerce. 
The  Council,  on  this  occasion  of  presenting  the 
first  medal,  through  the  hands  of  His  Royal 
Highness  the  President,  selected,  I  may  say  by 
acclamation.  Sir  Rowland  Hill,  K.C.B.,  the  origi- 
nator of  tlie  penny  postage,  as  well  as  of  those 
most  complicated  arrangements  required  to  carry 
this  new  system  successfully  into  practical  opera- 
tion— a  merit  perhaps  greater  than  that  due  to 
him  for  the  original  idea — as  pre-eminently  en- 
titled to  receive  this  testimony  of  his  valuable  ser- 
vices. It  is  not  too  much  to  say  that  Sir  Rowland 
Hill,  by  this  bold  conception,  has  facilitated  most 
materially  the  commercial  transactions   of  the 
empire  ;  has  greatly  promoted  th^  progress   of 
Arts  and  Manufactures ;  has  given  a  stimulus  to 
the  desire  of  education  amongst  the  rising  genera- 
tion ;  and,  by  facilitating  the  intercourse  between 
all  classes,  has  materially  contributed  to  improve 
the  social  and  moral  condition  of  the   people. 
No  one  will  doubt  his  title  to  receive  from  this 
Society  the  first  Albert  Gold  Medal.     The  next 
prize,  the  Swiney  Prize,  consisting  of  a  silver 
goblet,  value   one   hundred  pounds,  containing 
oae  hundred    sovereigns,   the    proceeds    of   a 
legacy  left  to  the  Society  by  Dr.  Swiney,  to  be 
given,  once  in  every  five  years,  to  the  "  Author 
of  the  best  published  treatise  on  Jurisprudence," 
was,  on  the   recommendation   of  a  Committee, 
consisting  of  Vice-Chancellor  Sir  W.  P.  Wood, 
Sir  Thos.  Phillips,  and  O.  W.  Hastings,  Esq., 
and  others,  adjudged  to  a  distinguished  civilian. 
Dr.  Maine,  a  Member  of  the  Supreme  Council  of 
India,  and  late  Regius  Professor  of  Civil  Law  at 
Cambridge,  for  his  able  treatise  on  ''  Ancient 
Law,"  a  treatise  which  shows  not  only  profound 
knowledge  of  the  most  abstruse  principles  of  law, 
but  the  power  of  treating  his  subject  with  a 
simplicity  of  style  and  clearness  of  expression 
which  render  this   valuable   work    interesting 
eiven  to  non-professional  readers.     Prizes  were 
also  given   to  Mr.  Birch  for  the  best  design, 
with   working  drawings,   for  improved  dwell- 
ings   for   the    working    classes ;     to  Dr.   Van 
Hoist  and  Sir  Wm.  Holmes  for  the  discovery 
and  first  importation   of  a  sufficient  quantity 
for   commercial  purposes,   of  a  substitute   for 
gutta  percha ;  to  the  Artist-Workmen  who  had 
BOCcessfuUy  competed  for  the  prizes  o£fered  for 


the  best  specimens  of  work  executed  in  their 
own  time  ;  and  to  the  successful  competitors  for 
the  educational  prizes  and  certificates  awarded 
by  your  examiners. 

In  my  address  of  last  year,  when  announcing 
the  policy  the  Council  proposed  to  adopt  during 
the  dien  coming  Session,  I  stated  that,  in  justice 
to  the  Council,  it  was  impossible  to  indicate  the 
policy  of  any  one  year  without  referring  to  that 
of  preceding  years,  or  without  considering  the 
obligations  undertaken  for  future  years.  I 
then  endeavoured  to  show  how  persistently 
the  Society,  from  its  foundation,  had  promoted 
the  study  of  the  Fine  Arts,  first  among  the 
higher  classes ;  and  then,  as  other  institutions 
were  established  to  carry  out  a  similar  purpose, 
the  Society  adapted  its  plans  to  other  classes 
requiring  the  stimulus  which  the  publicity  of 
the  proceedings  of  a  Society  like  ours  affords. 
I  also  showed  that  we  had  steadily  endeavoured 
to  encourage  the  education  of  the  industrial 
classes  by  the  adoption  of  a  system  of  com- 
petitive examination  among  the  members  of  a 
large  number  of  Mechanics'  and  other  Educa- 
tional Institutes  in  all  parts  of  the  country,  and 
that  a  large  measure  of  success  had  attended 
those  efforts. 

I  now  propose  to  show  that  in  the  encourage- 
ment of  Manufactures  and  Commerce,  and  in  the 
education  of  the  Art- Workman,  we  have  dis- 
charged and  hope  to  continue  to  discharge  an 
equally  important  duty.  From  17G1,  when  the 
first  Exhibition  of  New  Inventions  was  held  in 
this  house,  to  the  present  time,  rewards  have 
been  constantly  offered  with  a  view  to  promote 
both  Manufactures  and  Commerce.  Commerce 
the  Society  promoted  by  offering  prizes  for 
the  collection  and  introduction  of  new  raw 
materials  from  all  parts  of  the  world.  This 
branch  of  its  duties  it  has  consistently  followed 
to  the  present  time,  for  prizes,  as  I  have  already 
stated,  were  given  at  die  last  annual  meeting 
for  the  discovery  and  introduction  to  our  manu- 
factures of  a  substitute  for  Gutta  Percha.  Time 
would  fail  me  to  enumerate  various  other  vege- 
table and  mineral  substances  which  have  been  dis* 
covered  and  introduced  into  this  country  through 
the  agency  of  this  Society.  It  is  sufficient  for 
my  purpose  this  evening  broadly  to  state  the 
fact,  that  Arts  and  Manufactures  have  been 
materially  benefited  by  the  stimulus  the  re- 
wards offered  by  this  Society  has  given  to  the 
discovery  and  importation  of  a  large  number  of 
mineral  and  vegetable  products.  The  Society 
also,  for  a  great  many  years  after  its  first  estab- 
lishment, (dlotted  a  considerable  portion  of  its 
funds  to  the  very  important  object  of  utilising 
waste  lands  by  offering  rewards,  consisting  either 
of  the  Society's  medal  or  of  money,  for  the  pur- 
pose of  encouraging  the  planting  timber  trees  of 
1  all  kinds  accorc^g  to  the  soils  of  the  respective 
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di-tri-:t?.     The  number  of  trees  thus  planted,  in 
f.  •::•?- tiueiice    of  the   attention  directed  by  the 
S  <v:ty  to   this  subject,  must  be  numbered  by 
iiiilii'ju?' :  and  no  one  con  doubt  the  great  benefit 
w'ii\.;'ci  La?  ariiien  from  the  vahie  thus  conferred 
vi^^Ti -hi;?  other\vise  unproductive  land.  With  re- 
^ari:  -Maiiufactures,  in  the  early  stages  of  the 
S...  ■•  :r  many  useful   inventions  were  submitted 
I  cj    Council  in  consequence  of  the  rewards  it 
tr  r«.'d:  but  the  conditions  necessarily  imposed 
tl-  ii  inventors  who  claimed  such  rewards  that 
tli.ji:  iriventions  should  become  public  property, 
^•roLiiiflt-d  those  who  believed  their  inventions  to 
]  •  sdi liable  from  applying  to  the  Society  for  its 
T  -v.i.riU :    but  in  lieu  thereof  they  appealed  to  the 
Tiitrrut  L^ffice  for  protection,  whereby  they  hoped 
T  ■  -r'-rro   the     full  pecuniary   advantage  to  be 
vi^r-.':d  from  their  discoveries.      Still,  notwi th - 
-*.:'._  Ill  IT  this  serious  obstacle  to  the  Society  be- 
•  ■  i.'.Lj  the  great  vehicle  for  the  comnumication 
.'  .ijirinfacturing  improvements  to  the  public,  we 
rr  ■,.  in  ^K^king  through  its  Transactions,  various 
.'■n^'-v=tii>ns   and    new  ideas,  which  were  ulti- 1 
luit.ly    improved   and   perfected,    and   led    to; 
nia^y  important    discoveries.      But   of  all  the  j 
e:  a-arc-   the     Society   has    undertaken,    none 
J  irrhap^    have    been    so    successful    and   have 
w  -ir^nerly    proved  its  usefulness,  as  the   en- 
<:'»nra.reraent  it  gave,  in  a  very  early  period  of 
it'  exirftcnoe,   to   the   exhibition    of  works   of 
itiu«:try  and  new  inventions.     From   the  date 
f'f  the 'first   exhibition,  in  1761    to  1841»,  the 
K-;ii?ty  held  periodically  exhibitions  of  various 
kind  If,  which    gradually  prepared  the  way  for 
th-  favourable  reception  by  the  public  of  the 
gr^itidca  of  the  International  Exhibition  held  in 
1*;11.    From  that  time  to  the  present  exhibitions 
iuv^  been  admitted  to  be  most  efficient  means 
f'^  C'Lveying  to  the  public  a  true  idea  of  the 
I TiKjrei^F  and  htate  of  the  Arts,  Manufactures,  and 
(ommerce   of  almost  every    country ;    and  the 
<-'>uiicil  cannot  but   view  with  extreme  satisfac- 
Vi  »ti   the    general  acceptance   of  this  mode    of 
Tr»r storing   the  degrees  of  industrial  progress. 
^  TrS-irence  to  the  Index  in  the  last  number 
of  our  Journal,  just  published,  will  illustrate 
niy  r.*r»-  of  the  popularity  of  Exhibitions  more 
tij-irr»r,gli\j'  than  any  simple  statement,  for  we  find 
thur  tluring    the   jmst   year  no  less  than  forty 
exii]'/»/tion»  have  been  held  in  all  parts  of  the 
v-«rJd,  with   a  'view  of  exhibiting  specimens  of 
Art,  of  Alanufactures,  and  of  natural  products.   I 
VI II  not  trouble  you  with  reading  the  names  of 
tiie   pkces  where   these  exhibitions  have  been 
held,  as    you  will  find   them  in   the   Index  of 
the  Journal  to  which  I  have  referred.     With 
regard,   therefore,   to  Manufactures,  we    must 
cc*ii«ider   the    Sodety   rather   as   a  body    col- 
lecting   and  pnblislung  new    ideas    than   the 
absolute   origiDAtor  of  great  diflcoveries.     But, 
whilst  admitting  thisy  I  must  claim  for  the  Society 


the  great  merit  uf  being  nearly  the  first  to  direct 
public  attention  to  the  necessity  of  improving 
the  dwellings  of  agricultural  and  manufacturing 
labourers,  and  for  inviting  discussion  in  these 
rooms  on  many  of  the  most  important  ques- 
tions calculated  to  improve  their  social  and 
mental  position.  No  member  of  this  Society  will 
forget  the  great  interest  taken  in  this  subject  by 
our  late  President,  the  Prince  Consort,  who  not 
onlv  was  President  of  the  Labourer  Friends* 
Society,  but  built  at  his  own  expense  model  cot- 
tages, as  an  example  to  all  who  interest  themselves 
in  the  improvement  of  the  social  condition  of  the 
industrial  classes.  It  is  well  worthy  of  remark 
that  as  far  back  as  1779  prizes  were  offered 
by  this  Society  for  improvhig  the  cottages 
of  agricultural  labourers;  and  on  a  great 
many  occasions,  from  that  time  to  the  present, 
questions  relating  to  the  social  condition  of 
particular  trades  and  the  effect  of  strikes,  both 
upon  masters  and  men,  have  received  constant 
attention  by  the  Societv.  I  allude  to  these  sub- 
jects,  which  are  every  year  increasing  in  interest, 
to  show  how  slowly  though  how  certainly 
all  great  questions  relating  to  the  social 
condition  of  the  industrial  population  of  this 
country  have  advanced  in  public  estimation,  till 
at  length  the  thne  has  arrived  when  scarcely 
any  one  can  be  found  w^ho  will  justify  the 
present  condition  or  sufficiency  of  the  house 
accommodation  of  the  great  mass  of  the  people. 

At  the  beginning  of  this  year  the  Society 
brought  out  a  report  on  dwellings  improvement 
in  the  metropolis,  which  contains,  in  a  condensed 
and  convenient  fonn  a  large  amount  of  useful 
data,  together  with  indications  of  various  points 
on  which  further  information  was  desirable.  Some 
of  this  information  has  since  been  supplied  in  the 
form  of  communications  inserted  in  the  Journal; 
and  as  regards  dwellings  reform  on  the  continent, 
a  comprehensive  and  valuable  collection  of 
documents  has  been  received  from  a  Privy 
Councillor  of  Bavaria,  of  which  an  English  ab- 
stract is  now  in  preparation. 

Towards  the  close  of  last  session  the  Society 
held  a  Conference  to  consider  the  best  means  of 
improving  the  dwellings  of  the  labouring  classes, 
which  was  well  attended,  and  elicited  a  great  deal 
of  useful  and  practical  information.  The  main 
questions  brought  under  discussion  were,  the 
cost  of  new  cottages,  whether  when  built 
they  would  pay  as  an  investment,  and  whether 
if  built  with  j)roper  and  decent  accommoda- 
tion, the  labourer  out  of  his  ordinary  wages 
could  afford  to  pay  a  rent  at  all  adetpiate  to  the 
cost.  As  a  pure  matter  of  financial  investment, 
it  was,  I  think,  shown — and  the  practical  experi- 
ence of  all  who  have  thought  on  the  subject 
coincides  with  this  view— that  no  one  would 
be  likely  to  make  any  serious  investment  in 
cottage  building  ;    but  to  landowners  and  agri- 
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cnlturiflts  this  is  but  one  part  of  the  question, 
and  perhaps  the  smallest,  for  if  four  or  even 
three  per  cent,  upon  the  capital  invested  could 
be  realised,  and  the  labourer  thereby  provided 
with  decent  and  healthy  accommodation  close 
to  his  work,  there  can  be  no  doubt  that,  besides 
the  return  upon  the  capital  embarked  in 
building,  received  as  rent,  they  would  obtain  a 
very  large  increase  in  the  quantity  of  work  done 
by  each  labourer,  an  increase  the  value  of  which 
it  would  be  difficult  to  measure  in  money,  but 
equal  to  the  toil  now  expended  in  walking,  in  all 
weathers,  long  distances  to  and  from  the  place 
where  he  is  employed,  and  to  the  improved 
health  and  consequent  increased  vigour  of  body 
which  would  certainly  follow  his  living  in  a 
well- ventilated,  well-drained  cottage,  close  to  his 
work.  The  question  of  improving  the  dwellings 
of  the  working  classes  cannot  be  considered 
simply  as  one  of  cost  and  wages,  for  it  is  quite 
impossible  that  improved  dwellings  to  any  great 
extent  can  be  erected  by  the  occupiers  of  the 
soil  unless  they  hold  their  land  on  such  terms 
that  they  are  certain  of  obtaining  an  adequate 
return  for  the  capital  invested.  I  cannot 
this  evening  enter  into  the  numerous  questions 
involved  in  the  consideration  of  this  great  sub- 
ject. I  will  merely  express  my  hope  that  the 
enlarged  views  with  regard  to  leases,  which  have 
been  recentiy  expressed  by  Lord  Stanley  and 
others,  will  ere  long  so  improve  the  tenure  upon 
which  a  great  proportion  of  the  farms  of  this 
country  are  now  held,  that  every  landowner 
and  occupier  will  find  it  to  be  his  interest,  in  a 
social  and  pecuniary  point  of  view,  to  provide 
proper  house  accommodation  for  the  labourers  on 
his  estate.  At  the  Conference,  whilst  a  great 
deal  of  time  was  devoted  to  the  consideration  of 
the  cost  for  which  a  new  cottage  could  be  built, 
attention  was  not  I  think  sufficientiy  directed  to 
the  cheapness  with  which  existing  cottages  might 
be  enlarged,  their  drainage  and  water  supply  im- 
proved, and  thus  to  a  great  extent  rendered 
both  healthy  and  commodious.  I  hope  that 
this  part  of  the  subject  at  any  future  dis- 
cussion will  be  fully  considered,  for  it  appears 
to  me  that  by  this  means  great  improve- 
ments may  be  made  at  a  comparatively  small 
expenditure,  whilst  the  idea  even  of  the  outiay 
required  to  build  new  cottages  for  the  labourers 
on  an  estate  deters  many  from  giving  the 
subject  all  the  attention  it  requires.  Such 
was  the  sympathy  excited  by  the  Conference 
to  which  I  have  referred,  that  the  Council 
resolved  to  appoint  a  committee,  consisting 
of  gentlemen  known  to  take  an  interest  in 
this  inquiry,  and  possessing  practical  know- 
ledge of  its  details,  to  consider  and  report  upon 
the  great  variety  of  questions  which,  in  the 
opinion  of.  the  Council,  tend  to  retard  the  im- 
provement of  the   dwellings  of  the  working 


classes.  The  Council  hope  that  the  appointment 
of  this  committee  will  be  of  considerable  service 
by  placing  this  subject  in  a  practical  form  before 
capitalists,  landowners,  and  all  interested  in  the 
welfare  of  the  community  at  large,  and  will  assist 
in  removing  an  evil  of  great  magnitude,  the  con- 
tinued existence  of  which  is  a  disgrace  to  our 
country,  and  most  injurious  to  the  welfare  of 
the  people ;  indeed  it  is  hardly  possible  to  under- 
stand the  apathy  that  has  existed  in  the  minds  of 
the  middle  and  the  upper  classes  upon  this  subject. 
It  must  be  so  thoroughly  the  interest  of  all  to 
cultivate  the  moral  feelings  of  the  industrious 
classes,  that  it  would  appear  to  be  almost  one  of 
the  first  and  most  essential  conditions  of  em- 
ploying labourers  to  provide  them  with  suitable 
habitations.  To  preserve  their  health  and  that  of 
their  families  would  also  appear  to  be  not  only 
the  duty,  but  the  interest,  of  landlords  and  manu- 
facturers. Men  of  feeling  ought  to  do  this  on  prin- 
ciple, men  without  feeling  from  motives  of  self- 
interest.  When  we  recollect  that  it  is  from  those 
inhabiting  the  wretched  accommodation  in  which 
a  large  portion  of  our  poor  reside  that  we  take 
our  domestic  servants,  in  whom  we  place  so 
much  confidence,  and  who  are  so  necessary  to 
our  comfort,  it  is  difficult  to  estimate  the  ad- 
vantages which  would  be  derived  by  the  public 
from  the  improvement  in  their  characters  and 
conduct  which  would  follow  their  being  removed 
from  the  over-crowded  habitations  in  which 
they  are  now  brought  up.  Indeed  I  believe 
there  is  no  more  baneful  source  of  intemperance 
among  working  men  and  sickness  among  their 
families  than  is  produced  by  their  living 
in  badly-ventilated  and  ill-drained .  houses,  the 
atmosphere  of  which  produces  that  lassitude 
and  debility  which  they  attempt  to  remove  by 
resorting  to  spirituous  liquors.  In  every  point 
of  view,  then,  whether  of  principle  or  interest, 
this  subject  deserves  the  utmost-  attention 
of  the  community  at  large.  I  cannot  dismiss 
this  subject  without  adverting  to  the  present 
state  of  the  laws  affecting,  the  relief  and 
removal  of  the  poor,  which  it  may  be  hoped 
will  be  so  far  ameliorated  as  to  diminish  *the 
objections  which  now  prevail  against  the  pro- 
viding residences  for  the  poor  in  the  districts 
where  they  labour. 

In  connection  with  the  progress  of  our  manu- 
factures and  the  prosperity  of  the  working 
classes,  the  Society  has  also  given  its  attention 
to  the  question  of  strikes — a  question  of  almost 
equal  importance  to  that  which  we  have  just  con- 
sidered. Strikes, — the  existence  of  which  in  the 
aggravated  form  lately  exhibited  in  Staffordshire, 
notwithstanding  the  great  improvement  which 
has  taken  place  in  the  education  of  the  people, — 
prove  that  something  is  still  wanting  to  afford 
them  individually  and  collectively  a  true  know- 
ledge of  their  own  interests.    This  subject  will. 
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.  I  hope,  be  agdin  brought  before  the  Society 
.dajing  i^e  comiiig  Sesaion.    11  appears  to  me 
that  the  legislation  of  the  last  two  years,  with 
•  regard  .to  commercial,  and  m^ufacturing.  com- 
panies,   opens   tP  .working    men   an    entirely 
new   islationship    to.  their,  employers,   which 
requires   much  consideration  and    the  special 
attention    of  those,  who  direct  the  education 
of  their   children.    The  large  number  of.  in- 
dodtrial  e^tablifihments  .hitherto  entirely  under 
the.  conlTQl  of   individuals,    but    which    have 
recently  been  formed  into  .  Joint  Stock  Com- 
paniesy  .with  limited  liability,,  will  I  hope  be 
the  means  of  gradually  preventing  the  recur- 
rence of    those  differences'  between   the  em- 
ployers and  the  employed,   which  have  been 
prolific  in  causing  mischievous  combinations'  of 
workmen,  and  led  them  to  follow  the  dictum  of 
self-constituted  committees,  whose  object  appears 
to  be  the  attainment  of  irresponsible  authority 
over  their  fellow- workmen,  rather  than  the  real 
and  permanent  welfare  of  the  class  to  which 
they  pretend  to  belong.    Hitherto  the  workmen 
have  seen  their  employers  accumulate  vast  capital, 
increase  and  extend  their  works,  and  live  in  almost 
princely  style,  upon  profits  derived  in  a  great 
degree  from  their  constant  toil,  and  the  intelligent 
exercise  of  their  labour,  whilst  their  own  position, 
&om  the  day  they  commenced  life  to  their  maturer 
years,  has  scarcely  been  improved.    They  still 
live  in  the  same  ill-ventilated,  incommodious, 
ill-drained  houses,  in  which  it  is  almost  im- 
possible for  them  to  maintain  their  families  in 
health,  or  decency;    and  perhaps,  with  the  ex- 
ception of  obtaining  better,  education  for  their 
duldren  than  they  could  get  themselves  when 
children,  they  are  relatively  in  a  worse  social 
condition  than  their  fathers  were  before  them. 
Such   facts/   apparent   to    all,   afford    to    the 
demagogne   ample    means  and  opportunity  of 
exciting  feelings  of  jealousy  and  distrust  between 
.workmen    and    their    employers.     Rightly   or 
wrongly  they  look  at  the  one  practiced  result, 
that  the  employers  of  labour  year  by  year  im- 
prove  their  social  condition,  whilst  they  see  no 
prospect  whatever  of   any  similar  advantage 
being  enjoyed  by  themselves.     Under  the  law 
of  1862,  the  great  manufacturing  and  trading 
companies  recently  organized  must  prepare  pro- 
perly authenticated  balance-sheets,  and  thereby 
enable  the  workmen  to  know  the  exact  result 
of  their  labour   to   their  employers.     Should 
these  results  be  highly  remunerative,  and  large 
profita  be  realized  by  the  union  of  the  capital 
and  intelligence  of  the  master  and  the  skilled 
labour  of  ^e  men  employed,  it  will,  I  think,  be 
difficult  for  the  directors  of  such  companies  to 
avoid  considering  in  what  manner  they  can  dis- 
tribute amongst  all  connected  with  such  estab- 
Hihments  some  proportion  of  the  profits  obtained. 
At  all  events  it  will  afford  fair  ground  and  ample 


knowledge  upon  which  the  workmen  can  press 
their,  claims  before  the  directors,  who,  if  they  can- 
not meet  them  by  reason  and  sound  argument,  will 
subject  themselves  to  an  amount  of  disaffection 
among  their  men  which  must  ultimately  end  in 
the  workmen  endeavouring  to  enforce  their  rea- 
sonable requests  by  declining  to  work  for  such 
employers. 

With  ft  view  to  improve  the  Art  education 
of  working  men  and  to  encourage  them  in  the 
course  of  self-improvement,  the  Council  last  year 
offered  prizes  for  works  of  art  executed  by  work- 
ing men  in  their  leisure  time,  from  drawings 
and  models  furnished  by  the  Society.  The 
number  of  competitors  for  these  prizes  was 
70,  and  it  was  to  those  who  obtained, 
by  the  .excellency  of  their  work,  the  rewards 
ofifered  by  the  Society,  that  His  Royal  Highness 
the  Prince  of  Wales  distributed  the  prizes  at 
the  annual  meeting.  The  success  of  this  at- 
tempt to  encourage  the  cultivation  of  taste  and 
skill  was  so  satisfactory  that  the  Society  has 
published  a  much  more  extensive  list  of  prizes, 
mostly  of  a  higher  character  than  those  offered 
in  1863,  to  be  competed  for  this  year.  The 
Council  cannot  but  believe  that  the  interest  they 
have  shown  in  everything  relating  to  art 
workmanship  has  been  very  instrumental  in 
originating  the  exhibitions  supported  by  work- 
ing men  themselves  which  have  recently  taken 
place.  The  first,  held  in  Lambeth,  has  been  fol- 
lowed by  one  on  a  much  larger  scale  in  the  North 
of  London,  and  each  of  these  exhibitions  has  in 
various  ways  received  the  support  of  your 
Society. 

The  Council  wish,  however,  to  suggest  to  the 
great  Companies  of  this  City,  as  well  as  of  the 
municipal  bodies  in  the  country,  the  great  bene- 
fits which  must  follow  their  occasionidly  combin- 
ing to  exhibit  to  the  working  classes  the  precious 
specimens  of  High  Art  Workmanship  which 
many  of  them  possess.  To  a  workman,  the 
knowledge  that  a  particular  work  of  Art  can  be 
produced,  especially  if  he  can  see  and  examine 
it,  is  sufficient  to  stimulate  him  to  attempt  a 
work  of  Art  of  equal  merit,  and  perhaps  to 
excel  it. 

The  Executive  Committee  of  the  Dublin  Inter- 
national Exhibition,  to  be  held  next  year,  have 
formed  a  Committee  of  Advice,  consisting  of 
members  of  this  Society  and  others,  which  is  to 
meet  in  London,  and  the  Council  have  given  their 
consent  to  the  meetings  of  the  Committee  being 
held  in  this  house,  hoping  thereby  to  contribute 
to  the  success  of  the  exhibition.  At  the  same 
time,  the  Council  have  expressly  stated  to  the 
Executive  Conunittee  that  this  Society  would 
not  incur  any  pecuniary  responsibility  in  con- 
nection with  such  Exhibition. 

Since  we  last  met  it  is  generally  understood 
that  the  Royal  Commission  appointed  to  con- 
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sider  the  operadon  of  the  Patent  Laws  has  made 
its  report,  but  their  report,  although  copies  have 
been  obtained  by  a  few  individuals,  has  not  yet 
been  issued  to  die  public.  I  do  not  think  it 
necessary,  under  these  circumstances,  to  refer  to 
the  subject  farther,  as  no  doubt,  daring  the 
coming  Session,  when  the  report  is  published, 
it  will  be  brought  under  the  consideration  of  the 
Bociety  at  one  of  our  weekly  meetings. 

The  success  of  the  Cantor  Lectures  last  year 
has  encouraged  the  Council  to  provide  another 
aeries  of  three  courses  of  lectures,  to  be  delivered 
by  Dr.  F.  C.  Calvert,  "  On  the  Application  of 
Chemistry  to  the  Arts ;"  by  Mr.  Waterhouse 
Hawkins ;  "  On  the  Relation  of  Science  and  Art 
to  Manufactures;"  and  by  Professor  Ansted, 
"  On  the  Application  of  Geology  to  Arts  and 
Manufactures."  Last  year,  uncertain  of  what 
the  attendance  might  be,  the  Council  issued 
tickets  for  the  admission  of  two  friends  by  each 
member  ;  but  owing  to  the  number  of  members 
who  were  precluded,  by  the  crowded  state  of 
the  room,  from  attending  these  lectures,  the 
Council,  this  season,  must  limit  the  issue  of 
tickets  to  one  for  each  member.  Programmes 
of  these  lectures,  and  the  days  on  which  they 
will  be  delivered,  will  be  duly  announced  in  the 
Journal, 

Having  thus  traced  the  progress  of  this 
Society  almost  since  its  first  establishment,  in  its 
endeavours  to  promote  improvements  in  our 
Manufactures  and  the  extension  of  our  Com- 
merce, I  will  now  endeavour,  in  conformity  with 
the  bye -law,  to  place  before  you  the  policy  the 
Council  intend  to  pursue  during  the  coming 
Session.  Continuing  the  measures  we  have  taken 
to  promote  the  education  of  Art-Workmen,  we 
hope  by  extending  the  sphere  of  our  operations 
and  offering  a  greater  encouragement  to  compete 
for  the  prizes  the  Society  will  offer,  to  produce 
greater  results  than  have  hitherto  been  attained 
in  that  direction.  By  the  continuance  of  the 
Cantor  Lectures  we  hope  to  afford  to  our  mem- 
bers and  their  friends  the  means  of  obtaining  the 
best  and  latest  information  on  the  subjects  to 
which  they  relate. 

The  Wednesday  evening  Meetings  will  be 
continued  as  usual,  and  the  Council  hope  that 
the  members  of  the  Society  will  assist  them 
in  making  them  as  interesting  as  possible, 
by  communicating  the  results  of  any  new  dis- 
coveries or  processes,  in  papers,  to  be  read  at 
these  meetings ;  and  they  are  glad  to  announce 
that  the  season  will  be  opened  by  a  paper  on  the 
**  Application  of  Iron  to  the  purposes  of  War 
and  Naval  Construction,"  by  Wm.  Fairbaim, 
Esq.,  LL.p.,  F.R.S. 

It  will  interest  the  members  to  hear  that  Mr. 
F.  A.  Paget,  who  read  a  paper  in  May  last  on 
"  The  Testing  of  Chain  Cables,"  has,  in  conse- 
quence  of  the  knowledge  he  displayed  in  that 


paper,  been  requested,  by  the  Board  of  Trade, 
in  conjunction  with  Sir  Wm.  Armstrong,  Mr.  Wm. 
Fairbaim,  Mr  John  Hicks,  Mr.  J.  Nasmyth,  and 
Mr.  J.  Penn,  to  report  on  the  rules  and  regrila- 
tions  to  be  adopted  by  the  Government  in 
reference  to  the  manner  in  which  the  teatiiig 
operations,  as  directed  by  Mr.  Laird's  Act  last 
session,  shall  be  conducted. 

Through  the  inquiries  of  tiie  Committee 
appointed  to  consider  how  the  difficulties  which 
now  appear  to  retard  the  provision  of  proper 
dwellings  for  the  working  dasaes  may  be  over- 
come, we  trust  we  sh^  be  able  to  suggest 
measures  by  which  this  great  plague-spot  in  the 
social  condition  of  the  mass  of  the  people  of 
this  country  may  be  materially  mitigated  if  not 
removed.  No  subject  can  be  more  worthy  the 
attention  of  the  Society. 

And  continuing  to  investigate  the  cauBes  of 
strikes,  in  connection  with  the  altered  state  of 
the  law  of  partnership,  the  Council  hope  still 
further  to  promote  the  harmonious  working  of 
that  vast  power  which  is  wielded  by  the  in- 
dustrious classes  of  the  kingdom,  and  which,  if 
directed  by  sound  principles,  must  tend  very 
much  to  promote  the  prosperity  of  the  manu- 
facturers of  this  country. 

It  is  specially  a  duty  of  this  Society  to 
persevere  in  this  inquiry,  now  that  some  persons 
are  doubtful  as  to  the  beneficial  results  of  edu- 
cation amongst  the  working  classes,  attributing 
to  it  the  greater  power  of  mischievous  com- 
bination, instead  of  considering  in  what  respect 
the  present  education  is  imperfect,  and  the 
means  whereby  it  may  be  more  striotly  adapted 
to  the  wants  and  special  necessities  of  the  in- 
dustrial classes. 

It  is  not  customary  I  believe  in  these  addresses 
to  allude  to  public  works,  but  those  now 
in  progress  are  of  so  much  importance, 
and  calculated  in  so  high  a  degree  to  pro- 
mote the  objects  the  Society  has  in  view, 
that  I  cannot  avoid  referring  to  them.  The 
system  of  main -drainage,  being  carried  out 
under  the  superintendence  and  according  to 
the  plans  of  Mr.  Basalgette,  is  a  work  worthy 
of  the  g^reatest  city  in  the  world,  and  no  one 
can  doubt  that  it  will  materially  improve  the 
sanitary  condition  of  this  metropolis;  but, 
perfect  as  this  system  appears  to  be,  it  will 
be  deficient  in  one  great  element  of  success  if  the 
refuse  matter  conveyed  through  its  channels  be 
not  turned  to  some  useful  and  profitable  account. 
I  hope  we  may  have  papers  read  at  our  evening 
meetings  on  this  interesting  and  important  sub- 
ject, for  it  is  one  which  ought  to  engage  the 
attention  of  the  mechanical  engineer,  the  prac- 
tical manufacturing  chemist,  and  the  agricultu- 
rist. And  alluding  to  the  drainage  of  London 
leads  me  to  say  a  few  words  on  the  drainage  and 
water  supply  of  country  towns  and  mrai  districst. 
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In  a  sanitary  point  of  view  this  is  of  equal  im- 
portance to  the  drainage  of  London;  for,  al- 
thoagh  there  are  not  the  same  number  of  people 
cruwded  on  a  given  surface,  the  want  of  proper 
drainage  contaminates  the  water  usually  drawn 
from  shallow  wells,  and  produces  most  serious 
effects  upon  the  health  of  the  people. 

The  second  public  work  to  which  I  will  refer, 
the  Thames  embankment,  though  of  a  totally 
different  character,  will  produce  results  of  almost 
equal  utility  and  advantage,  but  this  work  differs 
m  one  respect  from  the  main-drainage  works, 
inasmuch  as  it  will  afford  opportunities  for  the 
introduction  of  taste  and  ornament  in  its  design, 
and  will  form  one  of  the  greatest  attractions  of 
this    metropolis.      The    Thames    embankment 
must  be  considered  as  the  first  great  public  work 
undertaken  with  a  view  as  well  to  the  embellish- 
ment, as  for  the  improvement  in  the  communi- 
cation between  distant  parts,  of  tliis  great  city. 
It  is  rare,  indeed,  that  it  devolves  upon   one 
man   to    execute  two  such  works,  and  to  dis- 
tinguish himself  by  the  skill  with  which  he  has 
overcome  the  difficulties  incidental  to  carrying 
out  the  system  of  drainage  of  a  large  city,  and 
to  exhibit  so  much  taste  and  constructive  skill 
as    he    has   displayed  in  his   designs   for   the 
embankment.     Both  of  these  works  deserve  the 
special  notice  of  our  Society  during  their  pro- 
gress toward  completion,  and  I  hope  we  shall 
find  members  wiQing  to  bring  them  before  us, 
and  to  do  justice  to  their  respective  merits. 

Our  underground  railways,  although  con- 
ducted by  public  companies  for  individual  ad- 
vantage, may,  from  their  great  extent  and 
importance,  be  considered  as  public  works.  I  am 
more  particularly  induced  to  notice  them,  as  they 
appear  to  be  defective  in  one  or  two  respects, 
idiich  will  offer  good  subjects  for  papers  to  be 
read  at  our  meetings.  The  motive-power  now 
used,  and  the  ventilation  required  to  remove  the 
products  of  combustion  incidental  to  the  use  of 
this  motive-power,  afford  a  fine  field  for  the 
display  of  the  ingenuity  of  the  mechanical 
engineer.  Perhaps  it  may  be  bold  to  recommend 
the  introduction  of  the  atmospheric  system, 
wlucli  is  associated  in  the  public  mind  with  most 
expensive  failures,  though  on  consideration  it  will 
perhaps  he  found  that  tlie  causes  which  pro- 
duced these  failures  do  not  exist  in  an  under- 
ground railway.  It  was  generally  understood 
to  be  impossible  to  make  a  luting  which 
would  be  equally  effective  in  maintaining  the 
partial  vacuum  required  in  the  hottest  day  of 
Bommer  and  the  coldest  day  in  winter,  involv- 
ing as  it  does  a  variation  of  60®  to  80*  of  tem- 
perature often  within  a  few  hours ;  but  in  the 
underground  railways,  the  temperature  in  sum- 
mer and  winter  varies  but  little— <sertainly  not 
snfficiently  to  destroy  the  efficiency  of  a  care- 
/izily-prepared  luting.    We  hope  that  this  sub- 


ject will  meet  with  the  attention  it  deserves,  for 
if  found  to  be  practicable,  it  would  materially 
add  to  the  comfort  of  travellers  by  this  novel, 
and,  in  many  respects,  most  advantageous  mode 
of  conveyance. 

In  concluding  this  address  I  must  express  the 
gratification  of  the  Council,  which  will,  I  am 
sure,  be  shared  by  the  members  present,  at  the 
very  eulogistic  manner  in  which  the  exertions 
of  the  Society,  in  promoting  education  among- 
the  members  of  Mechanics'  Institutes  and 
other  kindred  bodies,  by  means  of  competitive 
Examinations,  have  been  noticed  by  distinguished 
members  of  Parliament  and  others,  when  speak- 
ing during  the  last  few  months  upon  the  various 
modes  by  which  a  good  education  can  now  be 
obtained  by  almost  every  class  of  society. 
There  appears  every  reason  to  believe  that  ^^^ 
Certificates  granted  by  our  Examiners  are 
highly  valued,  and  assist  those  who  attain  them 
in  their  advancement  in  life.  We  have  also 
every  reason  to  be  satisfied  with  the  annual 
increase  in  thtf  number  of  papers  submitted  to 
the  Examiners,  and  with  the  steady  improve- 
ment in  the  degree  of  information  exhibited  in 
the  papers  prepared  by  the  competitors  for 
prizes. 

I  hope  it  may  not  here  be  out  of  place  to 
refer  to  the  want  of  public  recognition  which 
exists  in  this  country  for  the  highest  class  of 
intelligence,  when  devoted  to  the  improvement 
of  the  Arts  and  the  extension  of  our  Manu- 
factures and  Commerce.  Recently,  no  doubt, 
the  Government  has  conferred  honours  on  a- 
few  distinguished  merchants  and  manufacturers, 
but  such  honours,  having  had  in  almost  every 
case  something  of  a  political  character,  have 
been  deprived  of  their  value  as  a  public 
testimony  to  services  rendered  through  a  long 
series  of  years  in  aiding  to  build  up  that  great 
fabric  of  Commerce  and  Manufactures  of 
which  we  are  so  justly  proud,  and  upon  the 
maintenance  of  which,  in  all  parts  of  the  world 
and  among  all  nations,  our  national  power  and 
influence  so  much  depends. 

I  am  happy  to  congratulate  the  members  on 
the  continued  prosperity  of  the  Society,  our 
numbers  being  larger  than  at  the  opening  of 
any  previous  session ;  and  the  interest  taken  in 
the  papers  read  at  our  evening  meetings,  showa 
by  the  numbers  regularly  attending  them, 
proves  that  the  policy  hitherto  pursued  by  your 
Council  has  been  approved  by  the  Society. 

I  trust  that  the  statements  I  have  been  able 
to  make  this  evening  justify  a  confident  antici- 
pation of  an  equally  successful  progress  during 
the  session  I  have  now  the  satisfaction  to 
open. 

After  the  delivery  of  this  Address, 

Vice-Chancellor  Sir  W.  Page  Wood  said  he  desired  to 
Bobmit  to  the  meeting  a  resolution,  which  he  was  confident 


10 


JOURNAL  OP  THE  SOCIETY  OF  ARTS,  November*  18,  1864. 


"would  be  roceived  with  aocl&mation,  viz.,  a  Yote  of  thanks 
4)0  the  chairmaa  for  the  very  admirable  address  he  had 
delivered.     They  had  been  accostomed  to  hear  very  able 
addresses  from  that  chair.     He  would  not  make  compari- 
sons,  but  he  would  venture  to  say  they  had  heard  none 
more  able  than  that  with  which  they  had  been  favoured 
that  evening;  and  especially  gratifying  must-  the  last 
announcement  be,  that  the  number  of  members  of  the 
Society  was  larger  than  at  the  opening  of  any  former 
session;  and  when  they  looked   back   on    the   various 
subjects    which   had   occupied    the   attention    of    the 
Society,    as    detailed    in    the   address,    the   cause   of 
•this   continued    increase    in    the   members  was  appa- 
rent.     The   Society    had    taken   a   great  start   from 
the  period  when  it  had  adopted  broader  views  in  the  pro- 
motion of  Arts,   Manufactures,  and  Commerce.     The 
Society's  rewards  were  bestowed  with  great  care,  and 
awarded  to  those  who  had  done  great  services  in  promoting 
industrial  progress  and  the  welfare  of  mankind.     When 
they  saw  that  men  of  such  eminence  as  Sir  Rowland  Hill 
and  Dr.  Maine  felt  themselves  honoured  in  receiving  the 
prizei^of  this  Society,  it  was  an  evidence  that  it  had  risen 
m  estimation,  and  was  tally  carrying  out  the  important 
objects  for  which  it  was  instituted.    He  considered  this 
Society  filled,  with  respect  to  Arts,  Manufactures,  and 
Commerce,  the  position  which  was  occupied  in  commerce 
by  the  broker  or  agent.    The  broker  ascertained  and  sup- 
plied the  wants  and  needs  of  different  classes  of  the  com- 
munity, and  in  like  manner  this  Society  received  and 
diffused  information  for  the  benefit  of  those  engaged  in 
the  several  branches  of  science  and  industry  to  which  its 
attention  was  direoted.  Such  had  always  been  the  function 
of  the  Society,  and  it  had  of  late  years  greatly  inci'eased 
its  usefulness  by  adopting  two  special  modes,  which, 
though  apparently  different,  were  in  reality  based  upon  the 
fame  principle,  the  one  stimulating  the  talent  and  skill  of 
the  younger  branches  of  the  community,  and  the  other 
that  of  those  more  advanced  in  life  and  position.    The 
examinations  established  by  the  Society  accomplished  the 
one ;  and  on  the  other  hand  exhibitions  might  be  reguded 
as  competitive  examinations  for  those  engaged  in  in- 
dustrial pursuits,    in    which  men    produced    the   bast 
examples  of  their  skill  and  placed  them  in  competition 
with  the  whole  manufactures  of  the  world.    Such  was, 
he  apprehended,  the   position  which  this  Societv  was 
now  taking ;  and  how  large  were  the  sympathies  of 
the  Society  in  this  matter  had  been  admirably  shown 
by  the  varied  characters  and  position  of.  the  members 
whose   deaths    had    been    noticed    by    the   chairman. 
They  found  mention  of  one  man  distinguished  in  the 
fine  arts  as  a  painter;  they  had  lost  another  member 
noted  in  :the  walks  of  literature ;  and  others    in   the 
mechanical  art.      The  whole  list  of  the  Society,  indeed, 
showed  how  men,  distinguished  in  various  walks  of  life, 
each  devoted  to  his  own  pursuit,  yet  worked  together, 
exercising  the  powers  with  which  they  had  been  gifted  by 
their  Maker  for  promoting  the  social  happiness,  the  social 
«omfort,  and  the  social  advancement  of  their  fellow-men. 
He  trusted  that  the  very  able  remarks  of  the  chairman 
with  reference  to  the  dwellings  of  the  working  classes 
would  not  be  lost  upon  any  present.      This  was  a  subject 
worthy    of    the    utmost    consideration    in    connection 
with  a  class  of  the  community  to  whom  they  were  so 
xnuch  indebted — men  upon  whose  labour,  and  industry, 
integrity,  sobriety,  and  morality,  depended  the  whole 
constitution  and  fabric  of  the  state ;  for  he  did  not  hesitate 
to  say,  if  they  had  a  corrupted  working  dass.  there  could 
never  be  a   great  country   or  a  great  nation.     It  was 
■a  source  of  satisfaction  to  know  that  they  had  a  working 
class  which  ho  might  say,  with  some  knowledge  of  the 
workmen  of  other  countries,  stood  in  a  high  and  distin- 
guished position  with  reference  not  only  to  industry — for 
that  was  known  to  the  whole  world — ^but  in  morality  and 
integrity.  Where  there  were  defects,  they  might  be  traced 
io  the  miseral)le  condition  of  the  habitations  in  which  so 
many  were  compelled  to  live.      The  railways,  whilst 


they  had  driven  vast  multitudes  of  the  working 
classes  from  their  former  habitations,  promised  to 
do  much  in  the  way  of  remedying  this  evil. 
They  had  heard  on  former  occasions  of  plans  devised, 
not  only  from  motives  of  benevolence,  but  upon 
the  soundest  principles  of  political  economy,  for  convey- 
ing the  working  classes  at  cheap  rates,  not  only  from 
one  part  of  the  metropolis  to  another,  but  to  localities 
where  suitable  habitations  were  provided  at  rents  within 
their  means.  The  chairman  that  evening  had  made 
reference  to  other  plans,  into  the  details  of  which  it  was 
not  his  province  to  enter.  The  chairman  had  stated,  to 
his  (Sir  W.  P.  Wood's)  surprise,  that  some  copies  of  the 
Report  of  the  Commission  appointed  to  consider  the 
working  of  the  Patent  Laws  nad  got  abroad.  Now, 
as  he  happened  to  be  one  of  the  coauniasioners, 
and  as  he  had  not  yet  signed  the  report,  he  was  at  a 
loss  to  understand,  how  any  copies  of  it  had  got 
abroad.  It  was  no  doubt  a  subject  of  great  importanca 
to  all  interested  in  it,  but  he  might  say,  as  had 
already  been  stated  by  the  chairman  of  that  oommissioD 
(Lord  Stanley),  that  he  was  afraid  it  might  much  dis- 
appoint those  who  expected  great  results  from  it.  He 
drew  attention  to  the  several  topics  in  the  Address, 
because  he  felt  that,  to  the  wide  range  of  subjects  which 
occupied  their  attention,  was  mainly  due  its  increasing 
numbers  and  its  means  of  usefulness;  and  whUe 
the  Society  continued  to  be  guided  by  the  principles  cm 
which  it  had  been  governed  for  several  years  past,  and 
for  the  introduction  of  which,  it  must  be  recollected,  they 
were  largely  indebted  to  the  personal  interest  of  the  late 
Prince  Consort,  future  chairmen  would  report  its  con- 
tinued prosperity.  He  begged,  io  conclusion,  to  ask  the 
members  of  the  Society  to  tender  to  the  chairman  their 
best  thanks  for  the  able  address  he  had  given  them. 

Mr.  John  Dillon  seconded  the  motion. 

Mr.  Habtley,  as  a  manufacturer  and  large  employer  of 
labour,  called  attention  to  the  great  scarcity  of  skilled 
labour  in  this  country,  which  ho  said  was  the  case  to  such 
an  extent  that  a  very  large  amount  of  skilled  workman- 
ship had  to  be  sent  abroiul  to'be  executed.  This  was  a 
subject  which  he  "hoped  would  betaken  up  by  the  Society. 
There  were  abundant  means  of  supplying  *  the  requisite 
amount  of  skilled  labour  which  an  increasing  trade 
demanded ;  and  the  advantage  to  a  boy  being  properly 
educated  as  a  skilled  workman  was  equal  to  giving  him 
£600.  ..... 

Mr.  P.  Palm BB  expressed  a  hope  that  the  influence  of 
the  Society  and  of  the  Chairman,  as  a  member  of  one  of 
the  principal  City  companies,  would  be  exerted  to  induce 
those  corporations  to  exhibit  the  rich  treasures  of  works 
of  art  which  they  possessed  for  the  benefit  of  the  com- 
munity. He  thought  it  would. well  comport  with  the 
position  and  dignity  of  the  great  City  companies  to  co- 
operate with  the  Society  in  the  way  he  suggested  in  aiding 
the  spread  of  the  art  education  of  the  country. 

Mr.  Habbt  Chesteb  might  so  far  answer,  on  behalf  of 
the  Council,  the  observations  just  made  by  s'.ating  tliat 
the  question  of  skilled  labour  was  one  which  had  largely 
engaged  the  attention  of  that  body.  They  wei*e  aware  of 
the  great  want  that  existed.  They  were  not,  however,  at 
present  prepared  with  any  particular  plan  from  which  they 
hoped  to  derive  any  great  results  in  that  direction;  but 
it  was  a  subject  which  in  various  forms  had  been  always 
more  or  less  before  tliem.  The  exhibitions  which  had 
been  suggested  by  the  last  speaker  might  have  a  ten- 
dency in  that  direction,  and  it  would  be  most  gratifying 
to  the  Council  to  give  their  aid  to  any  scheme  which  pto- 
misci  to  be  instrumental  in  carrying  out  the  extensioa  of 
their  object. 

The  resolution  having  been  put  was  carried  by  accla- 
mation. 

The  Cbaibman  acknowledged  the  high  compliment 
which  had  been  paid  him.  ^ 

The  SfiCBBTABY  called  attention  to  some  very  fine 
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pkotogimphio  eaIargem«nU  from  MmJl  iMgaiiTsa,  exeoatod 
by  meuw  of  Dr.  Van  MonkhoveD't  improved  aolar  camma, 
tad  lent  fay  Kr.  J.  H.  Dalmeyer. 


^rocttlihtgs  Af  |n8titttt(«itt» 


TtWHAic  Yoava  Mni'0  AssooiATioir.'OQ  Friday 
eveang.  November  4th,  the  lectaro  seKion  of  1864-5  was 
of»ed  with  the  delivery  of  a  lecture,  by  the  Rev.  J. 
ifJeOomiel  Hussey,  of  Brixton,  on  *'  Home."  The  Biehop 
ci  Winchester,  president  of  the  aasociatlon,  occupied  the 
chair,  and  in  introducing  the  lecturer  congratulated  the 
memhen  on  the  advancing  prosperity  of  the  association, 
and  gave  partirnlarB  in  reference  to  the  past  lecture  session, 
tile  working  of  the  library,  and  reading  room. 

LosDOH  HBOHAincs'  TifsTmrrioK. — On  Friday  ev«n- 
log,  the  4th  of  November,  a  distribution  of  the  prizes  and 
certificates  obtained  by  the  menibers  of  the  Institution  at 
the  last  Examination  of  the  Society  of  Arts;  also  at  the 
Examination  of  the  Metropolitan  Association  for  Pro- 
modng  the  Education  of  Adults;  and  also  the  prizes 
oSemf  to  the  classes  by  the  Local  Board  of  the  Institu- 
tion, took  place  at  the  London  Mechanics'  Institution, 
SoQthampton-boildings,  Ghanoeiy^lane.  The  prizes  oon- 
ntcd  of  standard  popular  works,  in  handsome  bindings. 
Hx.  Hasrt  GflissTEn  presided,  and  the  Honorary  Secre- 
tly of  the  Local  Board  of  E^saminers  stated  that  the 
candidates  examined  this  year,  while  obtaining  a  fair 
riiare  of  honour  for  themselves,  had  not  fkiled  to  maintain 
the  reputation  of  the  Institution.  Eighteen  candidates 
wennted  themselves  to  the  Board  for  the  Prelinunaiy 
Examination  required  by  the  Society  of  Arts,  of  whom 
sateen  were  passed  for  the  Final  Examination  by  the 
Socisty'e  own  Examiners.  Of  these,  fourteen  attended, 
and  obtained  between  them  (none  having  been  rejected) 
twenty-seven  certificates — nine  first-class,  fifbeen  second, 
and  three  third — ^with  the  first  and  second  prizes  in  logic, 
the  aecond  prize  in  English  history,  and  the  ^rd  ia 
English  Hteratnre.  A  number  of  the  junior  imd  less  ad- 
vuMed  members  of  the  Institution  had  availed  them- 
selves of  the  Examinations  of  the  Metropolitan  Asso- 
ciaation  for  Promoting  the  Education  of  Adults,  which, 
like  those  of  the  Society  of  Arts,  were  conducted 
I7  the  Local  Board,  but  were  of  a  more  elementary 
cttineter.  The  candidates  obtained  a  fair  proportion 
of  certificates,  and  several  of  the  principal  prizes  offered 
t»y  the  Association.  A  Competitive  Examination  of  the 
daases  of  the  Institution  had  been  held  by  the  Local 
Board,  amd  book  prizes  awarded  to  the  successful  candi- 
dates. Mr.  Reed  appealed  to  the  members  for  donations 
to  the  prize  fund,  in  the  shape  of  books  or  money,  and  as 
an  instance  of  the  successful  working  of  the  Board,  stated 
thai  daring  the  past  five  years  only  one  candidate  paraed 
by  them  for  the  Examination  of  the  Society  of  Arts 
had  been  rejected.  The  Chairman,  with  a  brief  explana- 
tion of  the  nature  and  working  of  the  Examinations,  pro- 
ceeded to  distribute  the  certificates  and  prizes,  at  the 
sime  time  announcing  that  Her  Royal  Hij^hness  the 
Princess  of  Wales  hM  given  a  prize  of  a  Bible,  value 
three  guineas,  to  be  contended  for  in  needlework  by 
yoaog  women.  Her  Royal  Highness's  name  would  be 
written  by  her  own  hand  in  the  Bible.  The  prizes  having 
been  distributed,  the  chairman,  in  closing  the  proceedings, 
congratulated  the  meeting  on  the  great  success  of  this, 
the  oldest  of  the  Mechanics'  Institutes.  The  City  of 
L)ndon  College,  which  was  a  much  larger  Institution, 
tent  up  a  greater  number  of  candidates,  but  for  ita  size 
none  h»l  been  more  succesiful  than  the  London  Me- 
dMoics'  InstitntioOy  nor  had  entered  more  heartily  into 
tbe  views  of  the  Society  of  Arts.  Tlioy  had  opened  three 
cliMs  to  women,  which  he  thought  a  great  advantage, 
fls  did  noi  Mppny^e  of  opening  the  Universities  to  females, 
bot  hoped  thai  before  long  a  suitable  scheme  would  be 


matured  for  the  furtherance  of  female  education.  The 
proceedings  terminated  with  a  cordial  vote  of  thanks  to 
the  chairman. 

MAaLBOBOUGH    RsADlMO     AND    MuTUAL    ImPBOVEMBNT 

S001BT7. — The  twentieth  annual  report  of  the  Society 
states  that  further  accommodation  has  been  made 
to  the  library,  giving  increased  facilities  in  the  selection 
of  books.  The  Corn  Exchange  Committee  liave  lent 
the  Exchange  for  the  opening  and  other  lectures  of  the 
present  season.  In  order  to  make  the  building  available 
for  lectures,  an  outlay  of  about  £5  was  absolutely  neces- 
sar}%  and  a  further  similar  sum  will  be  required  if  the 
building  is  continued  to  be  used  for  all  or  the  more  popular 
of  the  Society's  lectures. 


THE    CONDITION    OF    MINES    IN    GREAT 

BRITAIN. 

The  report  of  the  commiBsioners*  appointed  by  her 
Majesty  to  inquire  into  the  condition  of  all  mines  in  Great 
Britain  to  which  the  provisions  of  the  Act  23  and  24  Vic, 
cap.  161,  do  not  apply,  with  reference  to  the  health  and 
safety  of  persons  employed  in  such  mines,  has  just  been 
issued.  The  report  occupies  upwards  of  forty  pages  of  a 
small  blue  book. 

From  a  careful  consideration  of  the  evidence  they  have 
heard,  and  of  the  reports  and  documents  prepared  in  the 
course  of  the  inquiry,  and  from  the  knowledge  acquired 
by  visiting  the  districts  and  by  inspecting  mmes  threin, 
the  commissioners  have  agreed  to  the  following  resolu- 
tions : — 

'*  I.  That  there  is  a  great  excess  of  sickness  and  mor- 
tality among  metalliferous  miners,  which  is  mainly  attri- 
butable to  the  imperfe«t  ventilation  of  the  mines.  How- 
ever diverse  the  opinions  of  medical  men  may  be  as  to  the 
causes  of  the  disease  called  *  miner's  asthma '  or  *  miner's 
consumption,'  there  is  a  remarkable  concurrence  among  all 
the  writers  on  the  subject  in  this,  that  the  health  of  the 
miner  is  greatly  influenced  by  the  quality  of  the  air  in 
which  he  works.  The  more  extended  inquiry  instituted 
by  us  under  the  royal  commission  gives  strength,  if  not 
certainty,  to  this  conclusion.  In  the  coal  districts,  where, 
on  account  of  the  dangerous  gases,  great  attention  has  been 
given  to  the  proper  ventilation  of  the  mines,  the  mortality 
(accidents  excepted)  among  the  minerals  considerably  less 
than  it  is  in  the  metalliferous  districts.  We  have  on  this 
account  thought  it  advisable  to  make  ourselves  acquainted 
with  the  systems  of  ventilation  usually  adopted  in  coal 
mines,  in  the  hopes  that  we  might  thereby  be  able  to  offer 
some  suggestions  for  improving  the  ventilation  in  the  metal* 
lifcrous  mines.  The  main  object  to  be  kept  in  view  in  ven- 
tilating a  mine  is  to  conduct  a  sufficient  supply  of  pure  air 
through  the  mine  in  order  to  displace  the  vitiated  air  where 
the  men  are  at  work.  Various  contrivances  have  been  put 
in  practice  for  effecting  this,  but  they  are  all  applications 
of  two  principles,  propulsion  and  extraction ;  by  the  first 
pure  air  is  forced  in,  by  the  second  foul  air  is  du-awn  out. 
The  power  used  may  be  either  natural  or  artificial. 
Natural  force  acts  when  columns  of  air  are,  in  the 
absence  of  any  artificial  means,  of  unequal  weight,  in  which 
case  the  heavier  column  displaces  the  lighter,  and  so  causes 
movement  and  change  of  air.  Another  natural  force  acts 
when  the  wind  blows  in  at  a  level  or  over  a  shaft.  Artificial 
propulsion  is  effected  by  various  applications  of  machinery 
and  other  contrivances,  such  as  falling  water,  the  water 
blast,  or  the  &n;  artificial  extraction,  by  suction  or  by 
furnace  heating.  The  most  simple  method  of  ventilation 
is  by  natural  agencies  directed  and  supplemented  by  en- 
gineering skill.  Two  or  more  shafts  oraditsare  essential, 
BO  contrived  that  one  shall  bo  upcast  in  all  states  of  the 

*  Tbe  Commifsioners  were — Lord  Kinnaird,  Bir  P.  M.  Grey 
Egerton,  NicholM  Kendal,  F.  LcvetOB  Qower,  John  St.  Aabyn, 
U.  Davey,  E.  Ueadlam  Qieenhow,  and  P.  H.  Holland,  with 
J.  F.  Campbell,  Secretary. 
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weather.  A  system  of  trunk  ventilation  being  thus 
established  the  pure  air  may  be  guided  to  any  part  of  the 
mine  where  it  may  be  required,  if  care  be  taken  to  remove 
all  refuse  or '  deads/  and  to  close  up  all  old  and  abandoned 
workings,  by  which  the  currents  of  air  may  be  interfered 
with.  In  cases  where  natural  ventilation  is  insufficient, 
artificial  means  must  be  resorted  to,  and  of  these  it  appears 
to  us  by  far  the  most  effectual,  where  it  can  be  adopted,  is 
that  which  is  generally  in  use  in  the  coal  mines,  namely, 
the  rarification  of  the  air  in  one  of  the  shafts  by  the  heat 
of  a  furnace.-  The  mechanical  means  which  have  been 
BOggested  are  the  introduction  of  pure  air  by  a  force  pump, 
and  the  abetraction  of  foul  air  by  a  suction  pump. 
Machines  for  the  latter  purpose  are  io  successful  operation 
in  some  collieries  and  mines  in  this  country.  The  fore- 
going remarks  chiefly  apply  to  the  maintenance  of  a 
regular  system  of  trunk  ventilation.  In  small  mines, and 
in  certain  parts  of  large  mines,  a  good  supply  of  air  may 
be  provided  by  means  of  contrivances  which  cannot  be 
economically  applied  on  a  large  scale,  such  as  different 
descriptions  of  air  pumps,  water  blasts,  and  fans.  ^  These 
may  answer  the  purpose  when  judiciously  applied  and 
carefully  attended  to.  It  appears  to  us  worthy  of 
consideration  whether  some  combination  of  natural  with 
artificial  appliances  might  not  be  adopted  at  a  oom- 
paiatively  small  expense,  considering  the  benefit  that 
would  thence  accrue  both  to  Uie  employer  and  employed. 
Cases  have  come  before  as  of  mines  in  which,  in  certain 
conditions  of  the  atmosphere,  the  circulation  of  air 
i;ndergroond  is  resular  and  sufficient,  while  at  other 
times  it  varies  both  in  quantity  and  direction,  conse- 
quent npon  the  inversion  or ,  stagnation  of  the  current 
df  air  in  the  shaft.  This  evil  might  be  effectually 
conquered  by  the  maintenance  of  a  constant  upcast 
4)aft,  and,  where  natural  causes  fiiil,  this  might  be 
^ected  by  an  application  of  furnace  heating.  Whatever 
fljrstem,  however,  may  hereafter  be  adopted,  it  is  essen- 
tially necessary  that  attention  should  be  paid  to  driving 
Hie  levels  of  sufficient  size,  to  making  more  frequent  com- 
xhunications  between  them,  to  removing  the  refuse,  closing 
up  disused  winzes,  sumps,  shafts,  and  abandoned  work- 
ings, and  to  the  judicious  application  of  air-tight  doors 
and  brattices  so  as  to  control  the  direction  of  the  under- 
ground currents. 

"  2.  That  several  other  causes,  both  general  and  local, 
largely  contribute  to  impair  the  health  of  the  miner — 
namely,  exposure  to  cold  and  wet,  and  to  sudden  alterna- 
tions of  temperature ;  wearing  wet  clothes,  inhalation  of 
gritty  particles;  and  the  exertion  of  climbing  ladders 
from  great  depths.— Amongst  the  causes  enumerated  by 
the  medical  men  as  tending  to  impair  the  health  of  the 
miner,  exposure  to  sudden  alternations  of  temperature  to 
wet  and  cold  is  much  inslBted  upon.  The  miner  is 
peculiarly  liable  to  these  dangers,  either  from  imprudence 
on  his  own  part  or  from  want  of  proper  arrangements  on 
the  part  of  his  employers.  Another  cause  most  injurious 
to  the  health  of  the  miners  is  the  exertion  of  climbing 
ladders  continuously  from  great  depths.  The  evidence 
of  the  medical  witnesses  and  of  the  miners  themselves 
leaves  no  doubts  on  our  minds  as  to  the  pernicious  effects 
•of  severe  climbing  upon  men  whose  constitutions  are, 
perhaps,  impaired  by  the  conditions  under  which  they 
work,  and  the  severity  of  the  work  itself.  This  evil  is 
occasionally  enhanced  by  the  impure  state  of  the  air  in 
the  ladder  ways,  and  aggravated  by  the  indiscretion  of 
the  miners  themselves,  especially  the  younger  ones,  in 
mounting  the  ladders  with  too  much  haste.  In  those 
mines  where  the  man  engine  has  been  in  operation  the 
improvement  in  the  health  of  the  miners  is  stated  to  be 
evident.  In  most  coal  mines  workmen  are  conveyed  up 
and  down  the  shaft  in  the  *  cage.*.'  This  arrangement 
appears  to  us  to  be  expeditious  and  safe,  when  due  atten- 
tion is  paid  to  the  construction  and  supervision  of  the 
machineiy;  and  we  think  it  might  be  advantageously 
introduced  in  many  of  Ijie  metallifeitms  mines.  We 
therefore  recommend—l.  That  every  mine  should  be 


prt>vided  with  proper  houses  conveniently  situated,  in 
which  the  men  can  .change  and  dry  their  clothes.  2. 
That  surface  work  should  f  as  far  as  practicable,  be  carried 
on  under  shelter,  and  that  suitable  places  should  be  pro- 
vided in  which  women  and  children  employed  at  the 
mines  might  take  their  meals.  8.  That  in  order  to 
avoid  the  evils  consequent  an  climbing  ladders,  mechan- 
ical means  should  be  provided  to  convey  the  men  to  and 
from  the  surface  when  the  mines  are  df  great  depth. 

**  3.  That  accidents  are  of  frequent  occurrence  m  metal- 
liferous mines,  and  that  they  principally  result  from  miners 
falling  from  ladders  and  stemples,  or  from  one  level  to 
another;  from  falls  of  the  ro^K  or  stuff;  from  want  of 
caution  in  blasting;  from  defective  gear  and  imperfect 
supervision  of  machinery ;  from  sudden  irruptions  of  water 
or  foul  air,  and  from  the  bursting  of  boilers. — To  obviate 
as  far  as  possible  the  various  accidents  to  which  miners  are 
exposed,  we  reoommeod, — 1.  That  no  ladderway  should 
be  allowed  in  a  drawing  shaft  without  the  shaft  being 
properly  divided  or  brattioed  off  from  the  footway,  and 
that  efficient  soUars  should  be  fixed  at  moderate  distauoes 
in  all  footways,  whether  the  ascent  or  descent  be  by  lad- 
ders or  stemples.  2.  That  shafts,  winzes,  sumps,  and 
shoots  should  be  more  carefully  guarded.  3.  That  more 
stringent  rules  should  be  enforced  in  regard  to  blisting, 
with  a  view  to  preventing  accidents,  and  that  bronze  tamp- 
ing rods  and  prickers  should  be  supplied  to  the  men.  4. 
That  the  persons  having  charge  of  the  footways  and  other 
worloi  underflTTonnd  should  daQy  enter  in  a  book  a  report 
of  their  condition  to  the  agent  or  captain  of  the  mine, 
which  should  be  produced  ia  case  of  inquiry.  5.  Thai 
the  boilers  and  other  machinery  should  be  periodically 
examined  by  the  mine  engineer,  and  that  a  monthly  report 
thereon  should  be  given  in  to  the  captain  or  agent,  to  be 
produced  by  him  should  occasion  require.  6.  That  the 
men  should  not  be  allowed  to  change  in  the  boiler  house, 
which  none  but  those  in  charge  should  be  permitted  to 
enter.  7.  That  all  boilers  should  be  provided  with  two 
safety  valv«s  and  a  water  guage  or  a  steam  whistle.  8. 
That  plans  and  working  sections  of  all  mines  on  their 
being  abandoned  should  be  deposited  at  the  office  of  tlie 
cleik  of  the  peace  for  the  county,  and  at  the  Government 
Mining  Record  Office  in  Jermyn-street,  for  reference  in 
case  of  working  being  resumed,  or  new  mines  opened  ud 
in  the  immediate  vicinity. 

"  4.  That  abandoned  shafts,  and  old  works  unprotected 
at  the  surface,  are  a  cause  of  serious  danger,  not  only  to 
the  miner,  but  to  the  public. — The  accidents  consequent 
upon  the  practice  of  leaving  abandoned  shafts  and  works 
insufficiently  guarded  or  wholly  unprotected,  are  so  nume- 
rous that  we  think  it  very  desirable  that  an  efficient  and 
easily  available  legal  remedy  should  be  provided  in  order 
to  guard  the  public  from  this  prolific  source  of  danger. 

'*  5.  That  the  employment  of  boys  underground  at  an 
early  age  contributes  to  produce  disease  and  premature 
death. — We  therefore  think  it  desirable  that,  as  a  general 
rule,  no  boys  under  the  age  of  fourteen  years  should  work 
below  the  surface. 

"  6.  The  system  of  mine  clubs  as  at  present  in  general 
operation  is  unaatisfactorv,  as  not  providing  for  cases  of 
sickness  as  well  as  of  accident. — We  therefore  suggest  the 
adoption  of  such  a  system  of  mine  clubs  as  womd  afford 
the  men  sufficient  maintenance  during  sickness  as  well  as 
while  suffering  from  the  effects  of  accident." 


IWattnres. 


Silk  Minufacturks  or  SwrrzERLAWD. — The  export 
of  silk  goods  in  1862  was  85,412  cwts.,  which  was  much 
more  than  any  pi^eceding  year,  than  even  1859,  which  was 
considered  a  very  favourable  one.  Most  of  the  coloured 
silk  stuffs  are  made,  B&le  being  chiefly  celebrated  for  its 
ribbons.  The  newly-invented  aniline'  dyes  are  rapidly 
taking  the  place  of  the  figured  silk  for  ribbons.    Some 
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idea  of  the  work  done  at  the  dy^iiig  est%bli8hraent6  can  bo 
fonned,  when  It  ia  stated  that  01)6,  Mr.  CUvil,  of  B&le, 
tnras  oat  90  cirtfl.  of  d5:ed  silk  per  week,  and  pays  away 
in  expenieg  aboat  £20,000  a^ear.  There  are  thirty-one 
rfttan  mannfactoriej  at  Bile,  and  two  for  stttOs.  By  far 
iSk  largest  namber  of  weaven  are  employed  10  their  own 
fa0ii9M.  Tha  pcDporttoQ  of  looms  is  abont  1,500  in 
factories  and  6,000  dispersed  in  different  parts  of  the 
ojsntxy.  The  silk  industry  of  Bile  may  be  considered 
as  a  iHil  ooeapatioQ  for  the  town.  On  this  more  than 
10,000  psnom,  or  a  foarth  part  of  the  town  population, 


PifBB  nr  Dbumabk  is  for  the  most  part  of  very 
iakrior  quality ;  protected  under  the  old  tariff  by  a  high 
f^Mirtdaty  upon  foreign  manufacture,  and  an  equally 
Ugh  export  duty  on  rags.  This  manufacture  is  repre- 
noted  by  18  inills,  only  six  of  which  are  of  any  im- 


PBEpaBATios  or  Flax.— A  French  manuflioturer,  named 
BfftiD,  has  invented  what  is  reported  to  be  a  successful 
method  of  dispenouig  with  the  steeping  of  flax.    After 
the  fibres  have  been  crushed  in  the  ordinary  way,  K. 
Beriia  sobmits  them  to  a  new  proaess,  that  of  friction 
between  two  channelled  tables,  which  have  a  sideway  as 
well  as  to-and-firo]motion ;  in  fact,  the  action  is  similar  to 
that  of  rubbing  the  fibres  between  the  palms  of  the  hands, 
but  under  considerable  pressure  and  with  great  rapidity. 
The  fibn  ia  afterwards  beaten  in  water,  which  carries  off 
every  partide  of  woody  matter  and  leaves  the  flax  com- 
pletely anbroken  and  in  parallel  masses.      The  principle 
of  fridkk)o  tables  has  been  applied  by  M.  Bertin  m  other 
eas^s,  and  ia  said  to  furnish  an  economical,  rapid,  and 
perfect  mechanical  action.      The  same  gentleman  has 
adopted  a  new  sfjratem  of  chemical  steeping  to  get  rid  of 
the  resinoQS  and  other  matter  which  attaches  the  fibres 
iogeUier,  which  is  laid  to  produce  the  required  effect  in 
leiB  Uttn  two  hours,  at  a  cost  of  about  Is.  8d.  per  cwt., 
leaving  the  flax  nearly  white ;  but  the  particulars  are  not 
given.     By  H.  Bertin's  system  it  is  affirmed  that  the 
yield  of  flax  is  raised  from'l2  or  16  to  20  or  22  per  cent. 
of  the  groa  material.     Lastly,  M.  Bertin  collects  the 
reAiae  traneath  his  crashing  machines,  bums  it  in  his  boiler 
finaces,  and  uses  Uie  ashes  and  the  water  in  which  tha 
flax  is  steeped  as  manure,  giving  back,  as  he  affirms,  the 
whole  of  tba  mineral  nJts  and  azotised  matter  contained 
in  the  crop,  and  the  cost  of  so  much  artificial  manure 
saved  to  the  cultivator. 

Do  FiBBB.— -The  Jury  of  the  Exhibition  of  1862 
awarded  a  medal  to  M.  Lafon  de  Caudaval  for  his  speci- 
mens of  paper  and  yarns  prepared  from  the  plant  called  Dit 
by  the  Araof,  and  by  botanists,  Futucapattda,  Arundofutu- 
hKoidBt,  Arundo  mauritanka^  or  tenox,  and  its  claim  to  the 
itteDtioo  of  the  commercial  world  is  being  prominently  put 
forward  in  France.  It  is  reported  to  grow  spontaneously  on 
the  coart  of  Algeria,  over  an  extent  of  250  leagues,  and  is 
8«d  to  field  84  per  cent,  of  fibre,  6}  per  cent,  of  gluten 
for  on  ss  tapioca,  and  9^  per  cent,  ot  water  and  herbaceous 
tlemenlSL  The  fibre  u  ai^licable  to  the  making  of 
paper,  ooane  fabrics,  and  cordage,  and  is  not  subject 
to  the  attadES  of  insects.  For  paper  making  it  is  treated 
in  the  same  manner  as  rags.  For  the  extraction  of 
the  gluten  the  crashed  plant  is  steeped  for  three  or  four 
days  in  lime  water,  and  afterwards  for  the  same  period  in 
aa  acidulated  solution ;  this  disengages  carbonic  acid  gas, 
which,  in  escaping,  exercises,  apparently,  a  kind  of 
mechaiiical  action  in  completing  the  separation  of  the 
fiiins,  and  those  are  afterwards  beaten  in  water  by 
machinery.  The  average  length  of  thcDis  fibre  is  given 
It  oeariy  five  feet,  and  the  cost  of  the  prepared  flax  at 
iboQt  4l  6d.  per  cwt. 


PiaAcr  or  Tbadb  Mabks. — A  deputation  from  the 
eommittee  of  tha  Association  of  Chambers  of  Commerce, 


joined  by  delegates  from  the  Birmingham,  Sheffield,  and  * 
Wolverhampton  Chambara,  had  an  interview  on  Fiiday,  • 
the  llth  instant,  with  Mr.  Liyard,  Under-Secretary  of 
Sjtate  for  Foreign  Affairs,  in  order  to  impress  upon  her 
Majesty's  Government  the  injury  to  bo  apprehended  from 
the  provisions  in  reference  to  trade  marks  contained  in  the  ' 
Franco-Prussian  and  Anglo-Prussian  treaties  of  commeKe. 
The  deputation  consisted  of  Mr.  Sampson  S.  Lloyd,  of 
Birmingham,  chairman  of  the  Association  of  Chambers  of 
Commerce ;  Mr.  Atkinson,  Master  Cutler,  of  Sheffield ; 
Mr.  Robert  Jackson,  president,  and  Mr.  W.  Smith, 
secretary  of  the  Sheffield  Chamber  of  Commerce;  Mr. 
H.  W.  Ripley,  president  of  tlie  Bradford  Chamber  of 
Commerce;  Mr.  Robt.  Fletcher,  Mr.  Yates,  and  Mr. 
Bartleet  (Redditch),  of  the  Birmingham  Chamber;  and 
Mr.  Loveridge  and  Mr.  £.  J.  Gibbs,  of  the  Wolver- 
hampton Chamber.  The  deputation  pointed  out  in 
detail  the  dangerous  effect  of  the  second  portion  of  the 
28th  article  of  the  Franco-Prussian  treaty,  wnich  legalises 
for  ever  the  piracy  of  all  trade-marks  whose  ongin  is 
anterior  to  their  registration  in  the  country  of  importation, 
whose  registration  could  not  take  place  until  about  two 
years  ago.  The  injurious  effect  of  the  clause  upon  the 
interests  of  honest  manufacturers  in  France  itself  was 
demonstrated ;  and  the  strongest  testimony  was  borne  by 
gentlemen  from  Sheffield,  Birmingham,  and  Redditch,  as 
to  the  ruinous  results  to  be  apprehended  from  its  operation 
on  the  hardware  manufactures  of  this  countcy.  N  umeroui 
specimens  of  German  foi^eriea  of  the  marks  of  eminent 
British^makers,  which  are  publicly  sold  in  large  quantities 
in  various  continental  countries  and  in  America,  were 
shown.  The  deputation  i^ged  upon  her  Majesty's 
Government  to  make  use  of  such  facilities  as  they  possess 
to  represent  to  the  French  Government  tha  injurious  con- 
sequences of  the  clause,  in  order,  if  it  be  not  too  late,  to 
obtain  its  modification  in  the  Franco-Prussian  treaty.  It 
was  also  hoped  that  in  any  direct  negotiation  between 
Great  Britain  and  the  Zollverein  a  clause  would  be  intro- 
duced providing  for  the  efficient  protection  of  all  British 
trade  marks;  and  failing  that,  the  opinion  was  unani- 
mously expressed  that  the  treaty  would  be  more  valuable 
if  the  second  clause  of  Article  28  were  altogether  expunged. 

Fbrvch  Impost  Dott  on  Silk  Ribbons. — The  Liver- 
pool Chamber  of  Commerce  have  received  a  communication 
on  this  subject  from  the  Foreign-ofiice,  to  the  effect  that, 
in  virtue  of  the  treaty  lately  concluded  between  France 
and  the  Swiss  Confederation,  the  French  import  duty  on 
silk  ribbons  has  been  reduced  from  8f.  to  4f.  per  kilo- 
gramme, a  decrease  of  50  per  cent.,  the  advantages  of 
which  will  be  shared  by  British  industry  as  soon  as  the 
Franco-Swiss  convention  comes  into  operation. 

CoxMKBOE  OF  Jebusalbm. — "Jerusalem,"  observes  the 
British  Consul  in  his  annual  report  to  the  Foreign  Office, 
*<is  the  least  commercial  or  industrial  city  I  know. 
British  trade  is  represented  by  one  English  tradesman, 
who  keeps  a  store  for  English  upholstery,  drapery,  and 
fancy  goods.  The  population  of  the  city  is  computed  at 
15,000,  rather  more  than  half  of  them  Jews,  the  rest 
Moslems  and  Christians.  The  chief  native  industry  is 
the  manufacture  of  soap  and  "Jerasalem  ware,"  this 
latter  consisting  of  chaplets,  crucifixes,  beads,  crosses,  and 
the  like,  made  for  the  most  part  at  Bothlehen>,  and  sold 
to  the  pilgrims,  who  annually  flock  to  the  holy  city  to 
the  number  of  about  6,000.  The  population  of  the  en- 
tire Sandjak,  or  province,  is  estimated  at  200,000,  of 
whom  160,000  are  Mahommedans.  Owing  to  the  absence 
of  good  roads  and  the  insecurity  aiising  from  the  pre- 
datory tribes  of  Bedouins  inhabiting  the  outokirts  of  the 
distiict,  but  who  could  easily  be  kept  in  cheek,  vast  and 
fertile  plains  lie  waste  or  are  but  partially  and  poorly  cul- 
tivated ;  factories  are  not  to  be  met  with,  and  no  mines 
are  worked,  though  it  is  believed  that  sulphur,  bitumen, 
and  rock  salt  abound  on  the  shores  of  the  Dead  Sea. 
The  principal,  if  not  the  only  importo  from  England  are 
cotton  goods,  and  some  colonials,  but  the  former  have 
much  diminished  since  the  cotton  crisis ;  it  is  calcuUted 
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that  300  bftleB  of  these  goods,  of  the  value  of  £16,000, 
annually  find  their  way  here.  The  exports  are  olive  oil 
and  giain.  Very  little  is  done  in  cotton  culture,  what  is 
raised  being  of  inferior  quality,  and  consumed  on  the 
spot;  but  it  is  believed  that  in  many  parts  of  the  country 
cotton  to  a  large  extent  might  bo  successfully  cultivated, 
with  good  seed  and  proper  instruction  and  implements 
given  to  the  peasantry.  The  vegetable  produce  is  barely 
sufficient  for  local  requirements.  Jaf&  is  the  port  through 
which  Jerusalem  deals  with  foreign  countries.  The 
trade  of  Jaffa  experienced  a  considerable  increase  in  1868. 
The  quantity  of  cotton  exported  rose  from  55,0001be.  in 
1862  to  nearly  ten  times  the  amount  in  1863,  with  a 
prospect  of  this  being  trebled  or  quadrupled  in  1864. 
This  was  owing  to  the  interast  exercised.  The  mer- 
chants who  operated  in  cotton  made  a  pto6t  of  about  25 
percent.  There  are  regular  lines  of  French,  Austrian, 
and  Russian  steamers,  all  doing  well,  and  very  often 
large  quantities  of  goods  have  to  be  left  behind  for  want 
of  room ;  but  only  one  English  steamer  visited  Jaffa  in 
1863,  The  exports  exceeded  £200,000 ;  of  the  import« 
no  statistics  are  kept.  The  consul  reports  a  telegraphic 
line  in  course  of  formation  by  the  Government  between 
Beyrout  and  Jaffa,  thence  to  be  canied  on  to  Alexandria^ 


Colonies. 


ViCTOBiA. — The  Border  Customs  question  has  assumed 
an  aspect  which  promises  some  trouble  to  the  Governments 
of  Victoria  and  New  South  Wales,  and  some  inconvenience 
to  the  inhabitants  of  the  Riverme  district  and  the 
merchants  who  trade  with  them.  The  Mun»y  River 
Railway  will  be  finished  in  the  couise  of  three  or  four 
weeks.  Echuca,  the  township  on  the  Victorian  side  of  the 
river,  will  then  become  the  port  for  the  trade  of  the  vast 
plains  which  stretch  northwards  to  Cooper's  Creek,  watered 
by  the  Lachlan,  the  Muniimbidgee,  the  Warrigo,  and 
other  rivers.  These  plains,  however,  are  within  the  limits 
of  New  South  Wales  and  Queensland,  and  as  the  tariff  of 
Victoria  is  much  more  liberal  than  that  of  New  South 
Wales,  the  Sydney  Government  piY>po8es  that  the  Victorian 
authorities  should  collect  the  extra  duties  on  goods  sent 
across  the  Murray  from  this  colony,  handing  the  amount 
over  to  the  Treasurer  of  New  South  Wales,  on  payment 
of  a  commii«ion  for  collection.  This  course  the  Victorian 
Government  refuses  to  take,  requiring,  it  is  understood, 
some  concessions  as  to  the  navigation  of  the  Murray.  In 
the  meantime  some  half  dozen  customs'  officers  have  been 
stationed  at  points  on  the  northern  bank  of  the  river,  with 
instructions  to  seize  all  goods  coming  from  Victoria  on 
which  the  New  South  Wales  tariff  charges  have  not  been 
paid.  The  question  lias  been  embarrassed  by  the  fact  that 
a  wrong  has  been  committed  on  Victoria,  when  her 
boundaries  were  fixed,  in  some  manner  never  yet  satis- 
factorily explained.  When  separation  was  proposed  the 
river  Murrumbidgee  was  named  as  the  northern  boundarv 
of  this  colony.  A  dispatch  from  Lord  John  Russell 
shows  clearly  that  the  Home  Office  assented  to  that  line ; 
but  when  separation  was  accomplished,  it  was  discovereii 
that  the  southern  bank  of  the  Murray  had  been  substituted 
for  the  Muirurabidgee.  As  neither  government  is  likely 
to  give  way  in  this  matter,  and  the  protective  principles 
which  find  favour  in  Sydney  are  opposed  to  the  view* 
cnteitained  in  this  colony,  and  there  is  no  probability  of 
the  tariffs  being  assimilated,  the  course  whkh  has  been 
taken  therefore  is  likely  to  lead  to  smuggling  to  a  large 
extGut,  and  the  creation  of  a  class  of  borderers  who,  in  this 
respect  at  least,  may  rival  those  of  the  Tweed  and  the 
Sol  way.  In  commercial  matters  tlie  state  of  the  colony 
is  sound. 

Royal  Society  or  Tasmania. — The  monthly  meeting 
of  this  Society  was  held  at  Hobait  Town  on  the  0th 
August,  but  tlie  proceedings  have  only  just  been  puMishe^J. 
A  number  of  returns  were  laid  on  the  table,  together  with 


several  presentations.  Mr.  M.  Alport  having  reported 
that  the  salmon  and  trout  in  the  breeding  ponds  wer» 
proceeding  in  a  perfectly  aatisfactoiy  manner,  read  a  paper 
on  the  food  for  salmon  in  the  Tasmanian  seas  and  riven. 
Mr.  Gould  exhibited  a  map,  geologically  coloured,  of  a  pot 
of  the  county  of  Dorset,  and  gave  a  brief  description  of 
the  distribution  and  extent  of  the  more  important  forma- 
tions. He  commented  on  the  absence  of  the  carfooiiifepoos 
and  the  abundance  of  granite  and  older  paloMzoic  rodnu 
In  speaking  of  the  expansions  of  semt-waste  low  luid, 
bordering  on  the  coast,  he  referred  to  a  tufaeeoiu  lime- 
stone which  crops  out  in  thin  ledges  along  the  same  bai^ 
which  forms  part  of  the  tertiary  deposits  at  TaUa  Gape 
and  Macquarie  Harbour,  and  cited  them  as  showing  that 
the  recent  elevation  of  the  island  had  been  greater  wxk 
the  northern  than  upon  the  eonthem  side.  After  point- 
ing out  the  courses  of  the  more  important  ranges,  he 
gave  a  short  account  of  the  fertUe  basaltic  areas  of  Scott's 
country;  he  also  alluded  to  the  efforts  that  hxve  been 
made  to  discover  gold  at  Nine  Mile  Springs,  and  the 
Devil's  Den,  referring  more  especially  to  the  latter  as  ex- 
hibiting gullies  of  some  promfise,  and  pointing  out  that 
the  work  hitherto  performed  had  been  perfectly  insuffi- 
cient to  affoi-d  any  test  as  to  the  existence  of  gold,  only- 
a  few  men  being  employed,  and  the  work  performed  by 
them  having  been  in  part  ineffective,  from  an  injodicioas 
selection  of  the  spot  tried. 

South  AusTBALiAN  Reveitub.— The  8.  A»Adverti9er,ci 
the  2(>th  of  August,  1864,  says:— -The  revenue  for  the  year 
ending  June  the  30th,  was  £693,840;  the  expenditore 
£6!.X),666 ;  the  colonial  bonded  debt,  £840,000.  The  im* 
ports  for  the  last  quarter  amounted  to  £682,762;  for  eoo* 
sumption  in  the  eolony,  £610,160;  the  total  exports  of 
south  Australian  produce  for  the  same  qnaiier,  £670,013. 

Revaluation  of  Austbaliam  Land. — The  great  ques- 
tion of  the  day,  and  one  that  almost  totally  exdodes 
all  other  busicesF,  is  that  of  the  revaluation  o(  the  nms^ 
the  leases  of  which  expire  in  1865.  About  200  of  these 
leases  will  then  fall  in,  and  as  the  valuator  has  increased 
the  rental  of  the  first  eighteen  about  sevenfold,  the 
squatters  have  taken  idarm.  But  even  this  enormous  in^ 
crease  will  leave  the  lessees  in  possession  of  the  finest 
grass  lands  of  the  province  at  6d.  per  annum  per  acre. 
\iy  the  10th  of  September  all  the  runs  situated  in  the 
northern  parts  of  the  provinoe  of  South  Australia,  aboat 
eighty  in  number,  will  be  revalued.  There  has  been  no 
such  struggle  for  many  years. 

Wine. — California  will  make  1,500,000  gallons  of  wine 
this  year. 

CooHiNBAi.  IN  Adbtbalia. — At  a  meeting  of  the 
AcclimatiN&tion  Society  of  New  Sonth  Wales,  held  m 
August,  1864,  Mr.  Moon  announced  that  the  cochineal 
insect  had  at  last  reached  the  colony  alive.  For  mai^ 
years  past  he  had  used  every  effort  towards  obtaining  this 
object,  but  until  then  without  success.  He  had  had  tho 
insect  sent  to  htm  from  America,  Madeira,  and  England, 
but  it  had  in  eacti  instance  perished  l)efore  it  had  arrived. 
The  society  is  now  indebted,  for  the  introduction  of  this 
valuable  insect  into  the  colony,  to  Sir  Geoi^  Qrey* 
Governor  of  New  Zealand.  The  inseot  feeds  npon  the 
Cactus  opuruiot  and,  as  a  matter  of  course,  the  eacti 
without  Binnes,  of  which  there  are  several  species  in  the 
colony,  are  the  most  useful. 


©Wm^. 


Hudson  Gurney. — On  Wednesday,  the  9th  of  Novem- 
l)er,  died  Hudson  Gnmey,  of  Keswick,  near  Norwfeh. 
His  life  was  protracted  beyond  the  usual  space  allotted  to 
man.  When  he  was  bom,  Joseph  the  !:r'econd  had  not  long 
ascended  the  Austrian  throne,  nor  had  Frederick  the  Great 
made  that  journey  into  Silesia  which  brought  about  his 
end,  t^d  the  female  Tiberius,  Catherine,  consoled  her- 
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•elf  for  the  loas  of  LanskoY  by  her  secret  marriage  with 
Potemkio,  and  her  ieleetion  of  the  sabaltern  Yermoloff. 
Arrived  at  manhood,  Mr.  Gamey  avumed  the  position 
hb  may  be  said  almost  to  have  inherited,  and  added  to 
tkal  poaltion  by  his  intellectual  qaalifications,  which 
nve  him  the  right  of  association  with  Byron  and  Co- 
leridge, Shelley  and  Keats,  Wordsworth  and  Southey, 
Soott  and  Hook.  The  subject  of  this  notice  was 
bon  in  the  year  1785,  and,  had  he  lived  till  January 
neit,  he  woald  have  reached  the  great  age  of  90.  He 
WIS  a  ripe  scholar,  and  possibly  the  best  read  man  in 
KoribUc  At  an  earlv  age  be  obtained  a  seat  in  Par- 
liaoent,  and  originally  sat  for  the  Rape  of  Dramber, 
SiBiex,  and  afterwards  was  M.P.  for  Newport,  in  the  Isle 
of  Wight.  A  serious  illness  brought  about  a  change  of 
ideas,  and  Mr.  Gumey  resigned  his  seat  in  the  Houie  of 
Commons,  and  settled  down  into  the  quiet  charms  of 
domestic  life.  His  income  was  reputed  to  be  enormous; 
bat,  enormous  as  it  was,  his  chanties  kept  ample  pace 
with  its  receipt.  He  apiieared  to  live  only  with  the  one 
idea,  and  that  was,  the  doing  good.  He  was  a  patron  of 
aft  and  am  elegant  and  accomplished  scholar.  It  is  as- 
serted, and  it  is  believed  with  much  truth,  that  he  expended 
upon  charity  as  much  as  £10,000  per  annum.  There 
are  many  men  who  possess  as  great  qualities  as  Mr.  Hud- 
son Gorney,  many  who  have  performed  greater  actions ; 
fant  few  like  himself,  reared  in  the  lap  of  fortune,  hicve 
ever  so  persistently  and  perseveringly  entered  into  the 
a&irs  of  the  poor,  and  so  instinctively,  as  it  were, 
identified  their  mterast  with  his  own.  For  many  years 
he  had  retired  from  public  lite.  His  habita  were  some- 
what rim^ar,  sinee  he  sat  up  writing  or  reading,  it  is 
said,  throngh  the  entire  night,  genendly  retiring 
to  bed  at  daybreak.  It  is  stated  that  several  valu- 
able works  from  his  pen  lie  on  the  bookdielves  at 
Keswick  Hall ;  and  it  is  hoped,  now  that  the  author  is 
no  more,  they  will  be  given  to  the- world.  The  little 
thst  is  known  of  the  literary  capabilities  of  Mr.  Hudson 
Gorney  shows  him  a  man  of  great  intellect ;  and  his 
translatirai  of  the  *'  Cupid  and  Psyche"  of  Apuleius  is 
a  sufficient  proof  of  the  stuff  that  was  in  him. 

Tbe  Death  of  Mb.  J.  fi.  M'Culloch,  on  the  11th 
of  November,  is  the  loss  of  a  valuable  public  servant 
and  a  distinguished  man  of  letters.  He  had  been  for  some 
time  past  subject  to  attacks  on  the  chest  of  a  dangerous 
tendency,  and  his  last  seizure  a  few  days  since  proved 
fatal.  From  its  commencement  he  gradually  declined  in 
strength,  but  retained  all  his  faculties  till  his  last 
moments.  Mr.  M'CuUoch  was  bom  in  Wigtonshire,  on 
tbe  lit  of  March,  1789,  and  he  was,  therefore,  in  his  76th 
year.  His  father  possessed  a  small  freehold  estate  in  that 
county,  and  was  of  the  class  of  small  proprietors  in  the 
'EngiSah  border  counties  denominated  "  statesmen"— cul- 
tivaton  of  their  own  acres.  The  son  received  from  his 
maternal  grandfather,  a  Scotch  minister,  his  early  educa- 
^on ;  that  is,  he  was  **  grounded"  in  his  mother  tongue, 
with  some  elementaiy  instruction  in  the  dead  languages 
after  the  then  Scotch  fashion.  On  leaving,  school  Mr. 
M'CuUoch  was  placed  in  the  office  of  a  writer  to  the  sig- 
net, but  he  did  not  punue  the  profession  of  the  law.  He 
settled  in  Edinburgh  and  attended  the  public  classes  of 
the  University  for  two  years,  but  did  not  graduate  or 
study  for  any  profession.  Early  in  1817  an  accidental 
oommunication  of  Mr.  M'CuUoch's  to  the  SeoUman  (then 
first  establi^ed)  led  to  his  connexion  with  that  journal, 
and  for  some  time  he  was  the  editor.  In  the  following 
|car  he  commenced  a  series  of  contributions  to  the  JSkOn- 
bv^  Review,  and  also  gave  lectures  on  political  economy, 
la  1820  Mr.  M'Culloch  quitted  Edinburgh  for  London, 
ooDtinoiog  his  contributions  to  the  Sccimum  for  some 
Tears,  bat  contributing  also  to  other  periodical  works  and 
giriog  lectures  on  political  economy.  -  In  1828  he  was 
appointed  professor  of  that  science  in  University  College, 
London;  but,  the  chair  being  unendowed,  the  number  of 
•Uidents  attending  his  lectures  was  insufficient  for  his  re- 
muneration, and  be  resigned  the  professorship.    In  1888 


the  Government  appointed  him  Controller  of  the  London 
Stationery-office,  at  a  salary  of  £1,000  per  annum,  and  ho 
continued  the  head   of  this  department  till  his  death. 
When  ha  undertook  its  administration  the  Stationery- 
offii^e  was  an  Augean  stable.  The  long  and  habitual  waste 
of  paper  in  the  consumption  of  the  public  offices  and  in 
printing  was  fabulous.     Mr.  M*Culloch  accomplished  a 
large  annual  saving,  far  exceeding  the  cost  of  the  depirt- 
ment  lie  presided  over.    By  his  stern  economy  and  hatred 
of "  jobs"  he  of  course  created  enemies ;   but  his  judi- 
cious savings   and  iategrity  were    undisputed,  and  are 
matters  of  record  in  Parliamentary  reports  and  returns. 
Mr.  M'CuUoch's  more  lasting  and  meritorious  reputation, 
however,  was  gained  by  his  literary  labours.    Thev  were 
the  result  of  forty  years  of  study  and  experience.    States- 
men had  attended  his  lectures  in  London,  and  his  con- 
tributions to  periodical  works  had  been  various  and  diffuse. 
But  he  now  began  to  realize  his  acquirements.    In  1837 
Mr.  Charles  Knight  published,  in  two  8vo.  volumes,  his 
Statistical  Account  of  the  Britieh  Empire,    This  valuable 
work  was  subsequently  republished  by  Messrs.  Longman 
in  successive  editions  much  enlarged.    The  latter  pub- 
lishers brought  out  his  Dictionary  of  Oommeree  and  Com- 
mercial  Kavigatim — i  standard  work  annually  reprinted 
and  revised.    These  two  works  may  be  considered  his 
staple  productions,  and  they  were  reprinted  in  the  United 
States  and  translated  in  several  European  countries.    His 
miscellaneous  works  were  numerous,  and  all  more  or  less 
vsduable  contributions  to  political  and  economical  sdenoe. 
In  1828  he  edited  for  Messrs.  Longman,  in  four  vols. 
8vo.,  the  best  edition  of  Smith's  Wealth  of  NatUme,  with 
a  life  of  the  author,  an  introductory  discourse,  notes,  and 
supplementary  dissertations.      In  1853  he  published  a 
volume  of  TreatUes  and  Eteayt  on  Economical  Policy,  com- 
prising sketches  of  Quesnay,  Adam  Smith,  and  Ricardo. 
This  work  was  partly  a  republication  of  articles  con- 
tributed by  the  author  to  the  Encyclopedia  Britannica, 
but  all  were  carefully  revised  and  in  part  re-written,  some 
essays  appearing  for  the  first  time.    In  the  same  year 
appeared  his  volume  on  the  Principles  of  Political  Economy, 
lastly  corrected  and  revised.    In  1835  he  published  his 
treatise  on  the  PrincipUe  and  Practicillnfluence  of  Tax-- 
ation  and  the  Funding  System.    In  1858  he  also  published 
a  valuable  work  on  the  "  Succession  to  Property  vacant 
by  Death :  including  inquiries  into  the  influence  of  primo- 
geniture, entails,  and  compulsory  partition  upon  the  public 
interests."    Mr.  M'Culloch  collected  a  library  on  his  own 
special  subjects  of  great  value.      It  contained  not  only 
almost  every  known  English  word  on  political  economy  and 
statistics,  but  every  foreign  publication  on  those  subjects, 
and  it  comprised  every  pamphlet,  known  or  anonymous. 
In  1855  he  published  a  bibliographical  volume  on  the 
literature  of  political  eoocomy,  a  catalogue  of  his  best 
books,  with  historical,  crititical,  and  biographical  notices; 
and  only  two  years  since  he  completed  and  privately 
printed  a  more  extended  and  valuable  catalogue  raisonnS. 
Of  the  latter  volume  a  very  few  copies  wei-e  presented  to 
personal  and  literary  friends.    The  motto  on  the  title- 
page  of  this  volume  was  from  Barrow :— **  The  reading  of 
books,  what  is  it  but  conversing  with  the  wisest  men  of 
all  ages  and  all  countries,  who  thereby  communicate  to 
us  their  most  deliberate  thoughts,  choicest  notions,  and 
best  inventions,  couched  in  good  expression,  and  digested 
inexact  method?"    The  genius  of  Mr.  M'CuUoch  was 
not  inventive.    He  sifted  and  re-cast  the  labours  of  others. 
Statistics,  rather  than  the  principles  of  political  economy, 
were  Wb forte;  but  his  works  were  generally  lucid  and 
sound.    He  occasionally  indulged  in  paradox ;  but  in  this 
error  he  only  followed  Malthus,  Whately,  and  Senior. 
There  are  unsolved  problems  in  political  science;  and  men 
of  genius  in  advance  of  their  generation,  groping  in  the 
dark,  must  sometimes  lose  their  way.    Mr.  M'CuUooh 
was  an  original  member  of  the  Political  Club,  and  he 
assisted  Lord  Overstone  in  the  publication  ef  his  lordship's 
miscellaneous  tracts  on  political  economy.    In  social  life 
he  was  hospiUble,  genial,  and  warm-hearted,  and  was 
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esteemed  by  a  large  circle  of  friends  who  will  deeply 
lament  his  lots. 


"gtAti. 


Prikoe  CoxsonT  Memorial.— The  artists  entrusted 
with  the  exection  of  the  sculpture  of  the  Prince  Consort 
Memorial  in  Hyde  Park,  are  the  following:— Messrs. 
Foley,  Macdowell,  Marshall,  Weekes,  Bell,  Theed, 
Thomycroft,  Law  lor,  and  Baron  Marochetti.  The  four 
prinr.ipal,  or  lower  groups,  for  the  four  outer  comers  of  the 
bapo  of  the  structure,  and  representing  the  four  quartets 
of  the  globe,  are— Europe,  by  Mr.  Macdowell;  Asia,  by 
Mr.  Foley ;.  Africa,  by  Mr.  Theed ;  and  America,  hy  Mr. 
Bell.  The  four  upper,  or  secondary  groups,  are— Agri- 
culture, by  Mr.  Marshall ;  Manufactures,  by  Mr.  Weekes ; 
Commerce,  by  Mr.  Thornycroft ;  and  Mechanics,  by  Mr. 
Lawlor.  The  statue  of  the  Prince  is  to  be  executed  by 
Baron  Marochetti,  and  the  relievos  by  Mr.  Philip  and 
Mr.  Armstead. — Athenceum. 

RoTAL  Society. — The  Copley,  Royal,  and  Rumford 
medals  have  this  year  l)een  awarded  as  follows : — Copley 
Medal :  Mr.  Charles  Darwin^  F.K.S.,  for  his  important 
researclics  in  geology,  zoology,  and  botanical  physiology. 
Royal  Medals:  Mr.  Jacob  Lockhart  Clarke,  F.R.S.,  for 
his  researches  on  the  intimate  structure  of  the  spinal  cord 
and  brain,  and  on  the  development  of  the  spinal  cord ; 
Mr.  Warren  De  La  Rue,  F.R  S.,  for  his  observations  on 
the  total  eclipse  of  the  sun  in  1860,  and  for  his  improve- 
ments in  astronomical  photography.  Rumford  Medal : 
Dr.  John  Tyndall,  F.H.S.,  for  his  researches  on  the  ab- 
sorption and  radiation  of  heat  by  gases  and  vapours.  It 
is  especially  satisfactory  to  find  the  work  of  a  philosopher, 
who,  like  Darwin,  is  not  only  the  author  of  numerous 
monographs  of  the  most  varied  as  well  as  the  most 
valuable  description,  but  has  revolutionised  biology  by  the 
introduction  of  new  fundamental  conceptions,  so  early  and 
so  folly  recognised  by  the  Council  of  the  Itoyal  Society. 

Abyssimia. — M.  Lejean,  Vice   Consul  of  France    at 
Massaona,  has  just  returned  home,  having  recovered  his 
liberty  from  the  prisons  of  the  Emperor  of  Abyssinia  in 
September  last.    It  took  him  five  weeks  to  travel  from 
Gondar  to  Massaona.      M.  Lejean  gives  a  sad  account  of 
the  French  expedition  under  M.  Bissoo,  which  has  been  a 
total  failure,  and  of  which  the  members  are  in  a  state  of 
the  utmost  misery,  and  thinking  of  nothing  but  how  they 
shall  find  their  way  home.    On  his  way  home,  M.  Lejean 
visited  a  comer  of  the  Nubian  Sondau,  governed  by  a 
Circassian,  Mon^a  Pacha,  and  afterwards  went  to  Halalt 
by  a  new  route  to  the  country  of  Zenad^gl^,  where  he 
was  able  to  rectify  several  errors  which  had  crept  into  the 
last  charts  by  Petermann.      M.  Lejean  brings  back  with 
him  some  documents  said  to  be  of  great  arcbsM)logical 
interest,  concerning  Adulis  and    other   points   of    the 
Sampar  coast.     He  is  said  also  to  have  discovered  several 
necropoli,  and  to  have  found   seven  Axoumite  medals, 
which  are  to  rare  that  there  are  said  only  to  be  five  in  all 
the  European  collections  known.    They  bear  the  head  of 
the  sovereign  on  one  side,  and  the  Cross  of  Abyssinia  on 
the  other.      He  promises  to  publish  shortly  a  map  of  the 
countiy  of  the  Bogos,  and  some  ethnographical  informa- 
tion.   M.  Lejean  is  of  opinion  that  a  Greek  colony  was 
once  established  at  Adulis  and  its  neighbourhood. 


To  such,  let  us  hope,  however,  that  a  line  of  ftiir  and 
candid  reasoning  will  be  acceptable,  and  that  anyttiing 
that  we  may  say  will  be  fairly  weighed  and  favourably 
conndered.  There  is,  it  would  appear  to  me,  at  the 
bottom  of  the  whole  subject  involved  in  the  Government 
payments  in  aid  of  schools,  a  question  of  tho  greatest 
importance,  viz. :— Is  it,  or  is  it  not,  the  duty  of  the  State, 


^uxttiiitnosmt 


Revisbd  Godb. — SiB, — The  task  of  criticising  the 
pablio  acts  of  a  department  of  the  State  is  one  of  diffi- 
cnlty  and  delicacy ;  and  the  more  so,  that  we  have  every 
reason  to  believe  that  the  one  we  criticise  is  one  originat- 
ing in  a  kindly  desire  to  promote  the  great  object  we  in 
common  have  at  heart,  and  recommended  by  those  who 
have  given  their  moat  earnest  attention  to  the  sobject. 


either  directly  or  indirectly,  as  a  separate  question  to  be 
afterwards  determined,  to  educate,  or  provide   for  the 
education  of  its  children.      The  State  interferes  in  madi 
smaller  questions  than  this.     It  will  not  let  me  bum  my 
hay-rick,  if  1  thereby  risk  the  hay-rick  of  my  neighbour. 
It  compels  me  to  p»y  towards  the  support  of  the  criminal 
and  the  suppression  of  crime.    It  compels  nie  to  provide 
medical  attendance,  and  sick  and  old  age  allowance,  for 
the  pauper,  although  he  may  have  spent  and  wasted  his 
property  and  thrown  himself  upon  my  industry.       la  not 
the  duty  of  educating  as  strong  as  either  of  these  ?   Is  not 
prevention,  if  we  look  at  it  in  tliis  light  only,  better  than 
cure  ?    Is  the  soul  or  the  body  the  subordinate  part  of  us  ? 
If  it  be  the  duty  of  the  State  to  educate,  or,  at  least,  to 
provide  education,  as  I  think  must  be  admitted,  let  us 
then  claim  to  be  exempt  from  the  unjust  and  unworthy 
charge  that  we  are  grasping  at  the  aid  of  the  State,  that 
we  are  seeking  to  rob  its  coffers,  when  we,  as  volunteers 
whose  services  it  accepts,  are  doing  its  work,  and  when 
the- obligation  clearly  rests,  not  with  that  party  which,  in 
a  spirit  of  true  love,  throws  itself  into  the  work,  but  with 
that  which  is  benefited  by  the  work  and  whose  duty  is 
all  but  gratuitously  done  for  it  by  zealous  and  willing 
hands.    In  approaching,  then,  the  question  of  the  Rtvised 
Code,  we  should  bear  tliis  position  in  mind,  and  look  at 
it  in  the  abstract,  not  whether  the  State  should  provide  or 
supplement  education,  but  whether  the  plan  proposed  by 
the  Revised  Code  is  the  best  f<»  the  performance  of  ito 
duty.    It  is  a  very  large  question.     We  are  living  under 
a  constitutional  goverament  which,  in  the  eye  of  the  law, 
recognises  no  class,  but  provides  for  and  desires  that  the 
talent,  of  whatever  class,  however  humble,  should  rise  to 
the  surface  for  the  service  of  the  State,  and  that  every 
facility  should  be  given  to  it.    Again,  in  the  eye  of  the 
same  just  laws,  all  are  equal,  and,  whether  bom  in  a 
village  or  a  town,  we  have  a  right  to  the  same  advantages, 
to  the  same  development  of  talent.    All  contribute  to  the 
taxes.      All  have  a  right  to  the  same  advantages.      The 
thoughtful  and  intelligent  obeerver  of  our  constitution  will 
not  question  this ;  the  justifier  of  class  legislation  or  claaa 
education  only  will  treat  it  as  theory.      We  are  not  bom 
to  that  class  of  life  in  which  it  has  pleased  God  to  place 
us,  or  many  would  be  still  peaaanta  who  are  most  justly 
among  the  highest  and  most  distuiguished  of  the  land. 
Education,  aiding  their  own  talent,  has  raised   them. 
Let  us  not  then  repudiate  the  means  which  has  exalted 
and  distinguished  our  nation,  or  kick  down  the  ladder  by 
which  the  wisest  and  greatest  have  risen  to  eminence. 
Such  is  my  preface  to  the  question  of  the  Revised  Code 
as  an  instrument,  for  as  such  only  can  I  deal  with  it,  and 
in  doing  this  I  am  obliged  to  contrast  it  with  its  predeces- 
sor.     Both  were  experiments,  tentative  experiments,  as 
regards  the  promotion  of  education,  bat  not,  I  am  disposed 
to  think,  as  regards  the  oflScers  employed.      We  are  try- 
ing new  kinds  of  artillery  and  new  armour  for  ships,  bat 
this  would  hardly  justify  the  withdrawal  of  the  pay  of 
our  officers  or  their  dismissal ;  and  I  confess  that  I  think 
that  this  applies,  and  with  a  stringent  force,  to  thoes 
whom  we  have  encouraged  to  devote  themselves  to  a  new 
profesuon,  and  promised  a  fixed  and  settled  payment  so 
long  as  they  continued  in  that  profession.    But  I  pass  thb 
by  for  those  to  adjust  whose  duty  it  is  to  do  so,  and  on 
whom  the  responsibility  of  carrying  out  the  engagements 
of  the  country  lies.    I  refer  to  it  only  because  I  look  upon 
the  salary  of  the  certificated  master  or  mistress  as  an 
apt  and  satisfactory  means  of  adiusting  the  claim  to  which  I 
have  already  alluded,  viz.,  that  of  all  classes  of   tiie 
coantry,  whether  rural  or  arban,  to  the  same  advantapes, 
and  to  the  same  chance  of  rising  to  the  sor^e  and  inU» 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  November  18,  1864, 


17 


cuDecce  by   the  cultivation  of  the  taleuts  with  which 
Goi  lAi  eDdowed  them.      A  poor  country  parish  had  a 
duDce,  by  the  chitice  of  a  high  claas  of  teacher,  whose 
Gorennnent  payment  on  his  certificate  came  in  aid  of 
Ha  poTsrty  of  the  place,  of  securing  the  teaching  which 
the  bcal  resources  could  not  secure.     In  taking  away  thib 
RacnT».o- throwiug  it  on  the  managers — which  islhe 
nm«  thjng — aDd    reducing  all  possible  }>aymenta  to  a 
•jwition  c:    head   money,  the  Revised  Code    comes    in 
aid  oLTof  those  who  ought  least  to  want  it,  and  starves 
ihflft  WOT  small    [ilaces  which  are  struggling  uniler  a 
osisitT  in  which  the  State  denies  them  any  syuipathy. 
WhjK  talking,  but  a  short  time  since,  on  the  working  of 
da  Ccide,  and  expressing  my  regret  at  the  reduction  of 
x.  ]taR  '.ce-half  of  the  receipts  in  rural  ]>arisho.<),  I  was 
ts'A  ihai  it  worked   admirably  in  London,  and  in  tlio 
parl-i  in  which   1  then  wa^,  in  which  they  had  largely 
.icreikfc-d  their  receipts.     But  that  parish  in  .dudes  some  of 
tiir  ^irg&it  and  handsomest  squares  in  LonJou,  and  wo 
aiv  s»:»ly  put  them  as  50  houses  in  each  square,  in  each 
vf  irhioh  no  one  could  pretend  to  live  under  an  income  of 
i4  JL«  "J  or  £,"5,000  a  year.  Here  it  works  well,  and  the  receipts 
aLH'iSi^ly  incr«>ased.     I  will  not  enter  on  the  questioTiof 
fi>^JHs.'jiL  as  a  boftis,  but  simply  express  my  convi^^tion 
thi:  i:  :s  a  mont  fallacious  one,  and  that  there  is  no  large 
poi'dzti-j-n  where  larger  aid  cannot  be  had  by  a  K'^alous 
d^jT^Dian  thaQ  in  a  poor  but  modcrato-sizcd  vilLigc.     1 
as  q3*:ting  the  figures  of  the  Archbishop  of  York,  in  his 
iciaLrAble  address  on  the  subjt^ct,  when  1  say  that  "  small 
p:<;<i!ation^   take   little  advantage  of   the  Government 
re^olatioiM"  and  that  while  of  large  parishes  only  8^ 
per  cent,  are  without  Government  aid,  of  the  smaller 
pariehe«,  junder  {]IOO  population,  91  per  cent,  are  without 
this  aid,  and  that  while  iJBoi  parishes  are  reached,  1 1,024 
wr  imtoached    and  unaided.     The  comparatively  few 
peinkxBs  parishes  are  aided,  which  I  have  endeavoured  to 
ehoT  least  require  aid,  while  the  smaller  and  poorer  and 
i£G?t  nuoaerous  parishef,  to  which  the  requirements  act 
ficcesdarily  ad  a  bar,  are  left  to  their  own  resources.      Let 
xe  pMB  on,  that  I  may  not  occupy  too  much  time,  to  the 
qnestioQ  of  the  ftanaard  requirements  of  the  Revised 
<Joje.      Perhaps,     under     the    old    code,    elementary 
mechanical  iDittruction  was  not  suffijiently  insisted  on.    I 
ay  perhaps,  and  speak  with  some  reserve,  because  it  is 
aiBuS".  Decessary,   before  we  determine  thi>!i,   that    wo 
"^xLi  i?<terauDe  what  we  mean  by  education.      I  must 
AM  ester  into  this,  oor  take  up  any  defined  line  of  argu- 
oeat,  Vet  simply  assume  that  it  means  the  discipline  and 
bitm::iioD  of  the  mind  through  the  agency  of  \\a  percep- 
tJ03#  &nd  faculties.     I  will  not  for  a  moment  trust  myscK 
ia  believe  that  there  can  be  understood  by  any  one  such 
iL  education  as  will  enable  an  infant  of  six  or  a  boy  of 
tdQ  years  to  do  his  dnty  in  that  class  of  life  in  which  it 
Mill  have  pleased  God  to  place  him.     If  a  labourer,  a 
^>!boore7;  if  a  mechanic,  a  mechanic;  perpetuating,  or 
tn'xi'  to  perpetuate,  the  verj'  worst  evils  under  which 
ar.y  cwiatry  can  labour,  the  evils  of  caste,  or  class,  and 
d^ndiHoD.    Assuming  education  to  mean  discipline  and 
inMrttiim  of  the  mind,  there  is  a  mean,  it  would  appear 
to  me,  Uiveen  di^iregarding  the  meclianics  of  education, 
if  I  BiMv  me  the  expression,  as  applied  to  II.  W.  A.,  as 
was  the  case  when  it  was  said  by  some  that  they  cared 
not  whether  the  boy  could  write  or  spell  well  if  he  could 
give  intelligent  answers,  and  that  system  which  insists 
lAmahly  and  almost  wholly  on  this  elementary  work,  to 
the  exclusion  or  disregard  of  the  awakening  of  intelligence. 
The  prictl'^1  educator  knows  the  variety  of  taste  and 
character  he   bat  to  deal  with,  and  that  he  has   not 
really    struck    the   first   note   until    he  has  found,  in 
lotne    special    taste    or   inclination,    the    key-note    on 
which  the  whole  course  of  education  depends.    To  one 
child  some  partieular  work  is  specially  irksome ;  to  a 
•Mond,  another ;  while  each  has  a  particular  taste  or 
indinatioa  which  may  be  profitably  cultivated.      Now, 
4oDfaile«i,  diecipltoe  roquireB  that  these  should  be  wisely 
and  judiciously  dealt  with,  but  the  division   of  labour 


also  requires  a  princij)ie  to  which  this  country  owes 
so  much  that  they  shoulil  have  fair  play.  The  gi'catest 
mathematicians,  the  greatest  classics,  the  greatest  lawyers 
and  statesmen,  have  not  always  been  the  best  writers. 
The  men  of  science  or  inventive  skill  have  not  always 
been  the  best  arithmeticians.  The  greatest  divines  and 
tlie  most  eloquent  stateiimen  have  not  always  been  good 
readers.  Indeed,  in  higher  life,  all  thive  branches  of 
education  on  which  wo  almost  exclusively  insist,  arc 
pfiievously  neglected.  What,  then,  is  tlie  ol»ject  of  this 
1<:)W  standard  to  which,  ut^er  so  short  a  trial  of  the  old 
code,  we  have  reverted?  Is  it  not  to  lower  the  standard 
of  e;lucation,  and,  as  it  were,  convuhivtly  to  struggle  out 
of  a  difficulty  which  wo  liavo  ourselves  created,  without 
considering  the  etl'ect  it  must  necessarily  have  upon  those 
anxious  to  raise  the  stanlard  of  education,  and  upon  those 
htru^'gling  with  the  diQkulties  of  poverty  and  the  narrow- 
minded  views  of  certain  elisifos  amongst  our  agricultural 
poj)nlation?  It  may  be  said,  therefore,  and  1  think 
iuirly,  that  the  Revised  Code  han  had  an  injurious  effect 
ui)on  the  cau^c  of  education.  The  old  code  may  havo 
been  imperfect;  mdeed,  it  was  so;  and  in  its  provisions 
precocious  and  inconsiderate,  but  still  it  had  a  greater 
cflect  than  that  which  has  succeeded  it,  in  raising  the 
education  of  the  country ;  and  everything  teaches  us, 
from  the  great  and  Divine  Exemplar  of  our  holy  faith 
to  the  humblest  legislator,  tliat  if  we  wish  to  raise  our 
poor  fallen  humanity,  we  must  take  a  high  standard,  and 
set  it  in  all  its  fulness  before  the  world.  On  another 
ground,  I  think  tliat  we  have  fair  reason  to  complain  of 
the  Ilevised  Code,  viz.,  that  it  does  not  carry  out  its  own 
principle — the  payment  by  results.  If  this  principle  were 
fairly  and  fully  carried  out,  it  might  be  the  means  of 
helping  the  poorest  schools,  where  active  and  intelligent 
masters  and  managers  cordially  co-operating  with  them, 
produced  the  results  contemplated  by  the  Code ;  but 
a  bar  is  put  to  this  by  the  Council's  requirements,  and 
by  that  ingenious  sophistry  which  has  transferred  the 
engagements  and  liabilities  of  the  Government  to  the 
shoulders  of  the  managers,  undei'  the  pretence  of  its  being 
necessary  to  protect  those  veiy  chims  and  rights  of  th9 
masters  which  they  havo  created  and  now  disregard. 
The  Archbishop  of  York,  in  his  address,  to  which  I  nave 
already  alluded,  speaks  of  there  being  no  reduction  in 
the  number  of  pupil  teachers.  It  may  be  so,  and  I 
cannot  dispute  the  correctness  of  his  Grace's  information, 
but  there  has  hardly  been  time  for  ttiis  to  show  itself,  and 
I  cannot  help  fearing  that  it  will  show  it«elf  not  only  in 
the  number,  but  in  tlic  inferiority  of  the  class,  whenever 
time  has  been  allowed  to  developo  the  consequences  of 
the  change.  Everything  is  in  the  downward  scale.  The 
money  saved — the  teaching  lowered  with  the  class  and 
tone  and  standing  of  the  teachers — and  we  cannot  wonder 
if  the  vision  of  a  well-taught,  well-instructed  people, 
adaptol  to  an  age  of  machinery  and  science,  pales  before 
the  argument  of  £  s.  d.,  which  fultils,  but  too  often,  the 
adage  of  being  "  penny  wise  and  pound  foolish.**  We 
may  squander  in  the  punishment  of  crime  what  wo  might 
most  rigtiteously  economise  in  its  pievention,  and  pay 
highly  for  much  degradation  and  depravity,  whidi 
criminal  statistics,  unquestionable  and  uncontrovertible, 
show  that  wo  might  havo  saved,  by  a  sound  education — 
not  by  reading,  writing,  and  arithmetic,  the  miserable 
skeleton — the  diy  bones  of  education — but  by  the  enlarge- 
ment of  the  faculties — the  cultivation  of  taste  and  the 
creation  of  that  thirst  for  knowledge  as  a  resource,  which 
is  what  the  Ciuistian  educator  will  strive  to  attain.— 
I  am,  &c.,  S.  B. 

Study  of  Geometry. — Sib, — In  reference  to  Mr.  J. 
Culverhousc's  letter  contained  in  the  Society's  Journal, 
624,  Nov.  4th,  18G4,  wherein  he  asks  "  why  Euclid  is  still 
retained  as  a  school  book  on  the  subject  of  the  scienoe  of 
geometry-?"  which  he  considers  '•  is  renderad  unnecessarily 
alwtruse,"  and  ••  iU  adapted  to  our  youth,"  and  in  which  re- 
marks I  concur,  I  have  only  now  to  observe  that  a  book 
exists  containing  all  of  the  most  useful  theorems  (not 
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"  ibecries")  and  probleiDB  of  Euclid,  which  are  rendered  so 
exceedingly  umple  in  the  demonstratioDs  thereof,  aa  to 
almost  reach  the  point  aimed  at  by  your  correspondent, 
viz.,  *'the  resultR  given  simply  as  observations  and  rules." 
The  book  I  allude  to  is  Dr.  Button's  *'  Course  of  Mathe- 
matics," the  1st  vol.  of  which  contains  the  desiderata  in 
question. — I  am,  &c.,  T.  S.'  Bubt. 

18,  Wilton-pUoe,  N.W.,  Nor.  7th,  1864. 
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Ladles*  BnMj  Pocket— Sept.  30— 4661— Alfred  Chai.  Hawca,  8S, 
Dame-street,  Packingt3n-street,  Islington. 

A  Purse— Oct.  5— 4662— C.  G.  Arnold  and  Co.,  Leipric,  GeimaaT. 

Utilitarian  Boot  and  Shoe  Stud  Bivet— Oct  16— 4664— John  Cad- 
wallader,  Madeley,  Shropshire. 

Chadbum's  Lanterns  for  producing  enlarged  imaces  upon  a  screen, 
Ac,  dmilar  to  the  magic  lantern,  from  opaque  bodies,  engravings, 
drawings,  photographs,  reliefr,  natural  ol^ects,  and  for  dissolving 
the  same  images  one  into  another— Oct  19— 4665— Charles  Heniy 
Chadbum,  Liverpool. 

Latch  for  doors,  cupboards,  and  other  article*— Oct  31— 4666— Wil- 
liam Tonks  and  Sons,  Birmingham. 

Grass  Cuttinr  Machine— Oct  22— 4667— William  Smith,  Barnaid 
Castie,  Durham. 

A  Glove  Fastener— Oct.  24— 4668— J.  W.  Williams,  Worcester. 

A  Set  of  Fastenings  for  the  Stsy  Busk— Oct.  24— 4669— Drew  and 
Son,  Bath, 

The  Fragrant  Cloud  Maker,  or  "  La  Booltte  Odorante  et  Fi^goriflqae 
^Nov.  11— 4670— Messrs.  Plesse  and  Lnbin. 

A  Double  Laundry  Trough— Nov.  14— 4671— Thos.  Bradford,  Fleet- 
street 

A  Tobacco  Pipe— Nov.  14— 4672— James  McAlpin,  28,  Yictorin- 
street,  Manchester, 
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Ordinary  Meetings. 

Wednesday  EveningB  at  8  o'clock. 

Not.  30.—"  On  the  Mechanical  Conditions  of  Railway 
Working  to  Prevent  DestroctiTe  Wear  and  Risk."  By 
W.  Hridobs  Adams,  Esq. 

Dec  7. — '*  On  the  Gonstrnction,  Retardation,  Safety, 
ud  Police  of  Railway  Trains."    By  W.  Bridobb  Adams, 

Dec.  14. — "  On  Irish  Industries ;  and  the  Irish  Inter- 
utiooal  ExhiUtion  of  1865."    By  Sir  Robt.  Kamb. 


Cantor  Lectures. 

There  will  be  three  Oouraes  of  "  Oantor " 
Lectares  on  the  following  subjects  during  the 
enduing  Session :  — 

"  Od  the  Reproduction  of  Natural  Forms  by  Art  and 
ManafactuTe."  By  B.  Waterbousk  Hawkins, 
Esq.,  F.G.S.,  F.L.S. 

*'Oo  the  Application  of  Geology  to  the  Arts  and 
Hannfactares."      By    Professor  D.  T.  ANarrBO, 

\r  A      IT  R  4 

"  Oa  the  Application  of  Chemuitry  to  the  Arts."  By 
Dr.  F.  Cbaoe  Calybbt,  F.R.S. 

The  following  is  a  syllabus  of  Mr.  Hawkins's 
course,  with  the  dates  of  delivery  : — 

Die.  12th. — ^Lbctube  I. — ^Ihtbodoctory  :  —  On  the 
oatQre  ind  probable  influence  of  muaeums  of  natural  his- 
tory and  art  collections,  and  their  cfifect  on  the  public 
mibd  and  taste.    ( Illustrated . ) 

Dec  19. — Lbotubb  II. — Demonstrations  of  the  unity 
<)f  pUn  in  the  external  forms  of  animals,  the  just  appre- 
ciation of  which  facilitates  the  work  of  the  artistic  pro- 
<^ucer,  and  adds  to  the  enjoyment  of  the  intelligent 
fO'ieaBor  of  works  of  art. 

Jan.  16tb,  1865. — Lbotubb  III. — On  the  varieties  of 
uti3tio  treatment  of  the  forms  of  animal  and  vegetable 
li>e— pictorial  representation;  conventional  ornamental, 
Allegorical,  and  symbolic  combinations  of  animal  forms. 

J&v-  23bo. — ^LcoTUBB  IV. — On  the  fitness  of  designs, 
tod  their  adaptation  to  the  conditions  of  the  materials  in 


which  they  are  to  be  produced.    (Demonstrated  by  metal- 
work  processes,  sand-moulding,  casting,  and  chasing). 

Jan.  SOth. — Leoturb  V.-^n  Ceramic  Manufactures, 
with  the  Influence  of  the  material  on  the  design  and  its 
successful  production — modem  Terra  Cotta,  Delia  Robbia 
ware.  Majolica,  and  Parian. 

These  Lectures  are  open  to  Members  free  of 
charge,  and  a  Member  has  the  privilege  of 
introducing  ONE  ^Friend  to  each  Lecture. 


ItomMnfis  til  f]re  S^aattu. 

Second    Ordinary    Meeting. 

Wednesday,  November  23rd,  1864;  The 
Duke  of  Somerset,  K.G.,  First  Lord  of  the 
Admiralty,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Barker,  Charles  Stuart,  12,  Buckingham-street,  Adelphi, 

W.C. 
Durham,  Mskin,  Thome  Hall,  Thorne,  Yorkshire. 
Gale,  William  Joseph,  82,  Torrington-square,  W.C. 
Hale,  William,  6,  John-street,  Adelphi,  W.C. 
Kirchner,  John,  Peckham -common,  8. 
Partridge,  William,  48,  Newgate  street,  E.C. 
Pistrucd,  Valerio,  28,  Camden-street.  N.W. 
Pito,  Frederick  Rol)ert,  88,  Bloomsbury-square,  W.C. 
Pitman,  E.,  2,  Ledbury-road,  W. 
Pittar.  Arthur,  4,  Kensington  Park-gardens,  W. 
Rowlands,  Percv  Jones,  24,  Notting-hill-terrace,  W.;  and 

India  Oflice,  Westminster,  8.W. 
Slater,  Robert,  104,  Fore-street,  E.C. 
Smith,  William  Binns,  7,  New-square,  W.C. 
Thompson,  F.,  South  Parade,  Wakefield. 
Tichborne,  Sir  Alfred,  Bart.,  Tichborae-park,  Hants,  and 

18,  James's-street,  Buckingham-gate,  S.W. 
Todd.  William,  24,  Wellington-road,  St.  John's-wood, 

N.W. 
Tozer,  Thomas,  66,  Dean-street,  Soho,  W. 
Van  de  Weyer,  M.  Sylvain  (Belgian  Minister),  8,  Qros- 

venor-square,  W. 
Venning,  Walter  C,  9,  Tokenhouae-yard,  B.C. 
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Verechoyle,  Colonel  H.,    23,    Chapel-street,  Belgrave- 

equare,  S.W. 
WilflOD,  Ueorge,  Cyclope  Steel  and  Iron  Worka,  Sheffield. 
Wingate,  Jamet  Forman,  Club-obambeTS,  15,  BegeBt* 

Btxeet,  S.W. 

The  Paper  read  was — 

ON    THE    APPLICATION    OF    IRON    TO    THE 
PURPOSES  OF  NAVAL  CONSTRUCTION. 

Br  Wm.  Faibbaibn,  Bag.,  LL.D.,  F.B.S. 

From  the  earliest  period  of  history  to  the  present  high 
stale  of  civilisation,  we  behold  a  loDg  and  interesliDg 
sucoeasioD  of  improyements  in  the  construction  of  weapons 
of  war.  Man  io  his  savage  state  contrived  instrameats  of 
aggression  as  well  as  defence.  Tomahawks,  spears,  and 
arrows  composed  of  wood,  shod  with  stone  or  iMme,  were 
adopted.  As  he  advanoed  in  civilisation,  and  became 
acquainted  with  minerals,  he  had  reooune  to  a  rude 
description  of  manufaotare  by  reducing  the  ores  and  ex- 
tending their  naae  to  tlie  purpoieeof  peace  as  wellae  to  the 
art  of  war.  In  faet,  he  found  thai  the  application  of  heat 
to  the  iron  ores  produced  a  semifluid  or  ductile  mass,  that 
could  be  drawn  or  eatMolidated,  under  a  series  of  blows, 
into  the  required  forms  calculated  to  supply  his  wants. 
It  was  in  this  way  that  the  eariy  workers  in  iron^the 
Tubal  Cains  of  former  daya^produced  weapons  for  attack 
and  defence.  No  doubt  they  would  soon  find— once  the 
disooveiy  waa  made  that  iron,  at  different  decrees  of 
temperature,  and  under  different  conditions  of  time  and 
the  heat  to  which  it  waa  exposed,  would  aasume  the 
different  forms  of  rigidity,  ductility,  d^c. ;  and,  without 
any  knowledge  of  combined  carbon,  oxygen,  &c.,  as  known 
in  modem  timea,  they  aetually  found,  at  a  later  period, 
that  a  certain  process,  voder  theee  oonditiooa,  produced 
ateel,  from  whence  the  fiunona  weapons  known  aa  the 
*<  Blades  of  Damascus"  were  made. 

From  these  early  stagea  of  mannfiMstnre  to  the  middle 
of  the  last  century,  we  have  little  to  boast  of  in  the  pro- 
duction of  iron  and  steel.  Something  waa  certainly  done 
during  thia  long  interval,  but  we  have  no  tracea  of  any 
important  improvement  until  1784,  when  Cort  first  intro- 
duced his  inventkn  of  the  paddling  fbmaoe  and  the 
rolling  of  platea  and  bar  iron.  Hammered  iron  platea 
were  oocaaionally  made,  but  aeldom  naed  unleaa  for  special 
purposes  ;  and  it  waa  not  until  the  mtrodnotion  of  roUa 
that  anything  in  the  shape  of  rolled  platea  could  be 
obtained.  At  that  time,  and  for  several  years  aubse- 
quently,  little  or  nothing  waa  done  to  encourage  the 
manufacture,  but  the  new  proceas  of  rolling  simplified 
the  operation  and  gave  greatly  increased  &ciliiies  for 
the  manufacture  of  this  important  article  of  commerce. 
Rolled  plates  were  firat  employed  in  the  conatruotion 
of  boilera ;  and  thoae  of  the  haystack  form  were  made 
as  early  as  1766,  and  were  chiefly  employed  for  raising 
steam  for  the  atmqapheric  pumping  engioea  of  Cornwall, 
and  those  for  the  collieriea  of  Northumberland  and 
Durham.  More  recently,  or  about  the  same  date,  Mr. 
Watt  introduced  the  waggon-ahaped  boiler  for  his  reci- 
procating sun  and  planet-wheel  engine,  but  we  have  no 
traces  of  iron  boata  or  ships  at  a  date  antecedent  to  that  of 
Cort  and  Watt. 

At  the  commencement  of  the  present  centary  it  is 
more  than  probable  that  the  first  constraction  of  iron 
canal  boats  took  place  ;  and  we  have  evidence  of  their 
ezietonce  in  Staffordshire  about  the  year  1812  or  1813. 
From  that  time  to  the  present  iron  boata  have  been 
successfully  employed  on  canals. 

From  1812  to  1822,  to  use  a  more  familiar  expression, 
there  was  an  interregnum  of  progress  for  a  period  of  ten 
years,  and  we  hear  nothing  of  iron  as  a  material  for  ship- 
building, till  the  Horsely  Company  built  the  Aaron 
Manby,  which  was  sent  to  London  in  sections,  recon- 
structed in  one  of  the  docks,  and  navigated  to  Havre  and 
Paris  by  the  late  Admiral  Napier. 


It  waa  aupposed  that  the  success  of  the  Aaron  Manby 
would  have  stimulated  exertions  in  the  same  direcdon, 
but  important  discoveries,  like  other  things  of  great 
magnitode,  require  time  to  bring  them  to  maturity,  and 
another  period  of  rest  enaued«  from  1822  to  1829,  when  a 
new  discovery  waa  made  by  Mr.  Honaton,  of  Johnstone, 
near  Paisley,  in  which  it  was  found  that  a  light  boat,  with 
two  horses,  had  sufficient  power  to  convey  passengers  on  a 
canal  at  the  rate  of  nine  to  ten  miles  an  hour.  This 
discovery  was  made  at  a  time  when  a  new  and  important 
era  in  the  hiatory  of  tranatt  on  railwaya  burst  unex- 
pectedly upon  the  public  in  the  experimental  tests  and 
oempetitive  triala  of  locomotive  enginea  at  RainhiU. 
The  rseulta  of  theae  trials  created  alarm  in  the  minda  of 
all  the  canal  proprietors  of  the  kingdom.  They  became 
anxioua  about  their  property  ;  and  we  speed  of  ten  miles 
an  hour,  aa  attained  by  Mr.  Houston  in  his  gig-boat,  waa 
the  only  gleam  of  hope  left  to  enable  them  to  meet,  with 
anything  like  anooeaa,  the  alarming  and  powerful  com- 
petition of  the  sail  and  locemotavik 

Things  were  in  thia  atate  when  the  governor  and 
cooncil  of  the  Forth  and  Clyde  Canal  employed  the 
writer  to  inatitiito  a  aeriea  of  experimenia  to  determine 
the  law  of  trnetion,  and  account  for  the  phenomena  of 
the  abaence  of  anrge  at  high  velocitiea  on  canala.  Theae 
experimenta  were  oenoluatve  and  intereating,  and  the 
report  waa  publiahed  shortly  afterwards,  at  the  request  of 
the  governor  and  council  of  the  Forth  and  Clyde  Canal 
Company.  In  this  report  will  be  fonnd  a  detailed 
account  of  the  experiments  and  the  conclusiona  and  re- 
commendations arrived  at,  the  most  prominent  of  which 
were  the  introductioD  of  iron  veaadb  and  ateam  on  the 
locomotive  principle  aa  a  aubstitute  for  horses.  Acting 
upon  thia  recommendation  foar  ateam  Teasels  were  oon- 
strncted  at  Mandbester,  one  a  twin-boat,  with,  the  pad^e- 
wheel  in  the  oentra,  and  a  aeoond,  the  Zeraf  DundMt  with 
the  paddlea  recesaed  into  the  deed  wood  of  the  atem. 
The  first  waa  an  experimental  beat,  bnt  the  aeeood  plied 
for  aeveral  yean  aa  a  passage  boat  befemen  Port  Dondaa 
and  Lock  16. 

Simnltaneosa  with  theae  veasels  another  and  a  larger 
iron  veaael,  84  foet  long  and  14  foot  beam,  with  receaeed 
paddles  in  the  atom,  waa  alao  built  atMancheater  in  1831, 
and  navigated  through  the  locka  of  the  Meraey  and 
Irwell  to  Liverpool,  and  from  thenoe  to  Greenock.  This 
was  tiie  aecond  iron  veaael  that  put  to  aea,  if  we  except 
the  Lord  Dundat  light  boat,  which  pcorformed  the  samo 
voyage  from  Liverpool  to  Glasgow  in  the  previous  year. 
The  name  of  this  vessel  was  the  ifancftaafsr,  and  for  many 
yean  it  was  employed  aa  a  coasting  veaael,  carrying  goods 
and  naaaengen  between  Port  Dnndaa,  Grangemouth,  and 
Dundee. 

During  the  time  of  these  oonstmotions  Meaan.  John 
and  MacGregor  Laird  were  engaged  in  aimilar  under, 
takings  for  the  Irish  canals,  and  were  preaent  at  most  of 
the  experimental  triala  of  light  boata  on  the  Irwell. 
These  boats  were  bailt  at  Birkenhead,  and  forwarded  in 
sections  to  Ireland.  About  the  same  time,  or  shortly 
after  the  Manchester  canal  boata  were  introduced  on  the 
Forth  and  Clyde  Canal.  Means.  Laird  built  the  Arburka, 
a  small  iron  vessel,  that  went  out  to  Africa  with  the 
Landers  and  Mr.  Mac  Gregor  Laird,  for  the  exploration 
of  the  Niger.  The  whole  of  theae  veeaela  were  con- 
firmatory of  the  great  superiority  of  iron  over  wood  aa  a 
material  for  ahip-building ;  and  We  have  only  to  refer  to 
the  extensive  use  and  enormous  increase  that  liave  taken 
place  in  its  application,  not  only  in  this  country,  but  in 
every  maritime  state  of  the  globe,  to  be  convinced  of 
the  soundness  of  the  principles  and  the  great  superiority 
of  the  iron  ship. 

Having  briefly  noticed  the  origin  and  subsequent  im* 
provements  that  have  taken  place  in  iron  ahip- building, 
it  is  importent  that  the  naval  architect  should  have  all 
the  information  that  can  be  obtained,  and  for  thia  purpose 
we  have  on  this  very  important  question  to  direct  attention 
to  the  following  divisions  of  the  subject : — 
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lit.  The  BlroDgth  of  plat68  when  torn  aiander  by  a 
iandk  tensile  strmin  in  the  direction  of  the  fibre*  and 
vhea  torn  esonder  acroiB  it. 

Sod.  On  the  strength  of  the  Joints  of  plates  when  united 
b^  riTcts  as  compared  with  the  plates  themselves. 

Srd.  On  the  resistance  of  plates  in  varied  forms  of  con- 
slnction  to  the  foroe  of  compression. 

And  lastly.  On  the  distribatton,  strength,  and  valne  of 
KTOoght-iron  plates  and  frames  as  applied  to  ships  and 
other  leasela. 

Ootbe  first  of  these,  where  the  iron  plates  were  torn 
asBoder  in  the  direction  of  the  fibre  and  acrosi  it,  the 
liBowing  resnlte  were  obtained : — 

Table  I. 


DnouPTumoF  Platbs. 


Torksbiie  Plates  .. 
Yorkshire  PUtes  ., 
Derbyshire  Plates  ., 
Shn^ahire  Plates  .. 
Staffordshire  Plates 

Mean.. 


Mes&brstktBff 
wdfht    In    tfit 
diraetioa  of  th« 
flbr«  ia  lOM  per 
•qvaralaoh. 


26-770 
22-760 
21-680 
22-826 
19-663 


22-619 


Mtaa 

weight  MroMtue 
flbre  in  tout  p«r 

■qutetash. 


27-490 
26067 
18-650 
22-000 
21-010 


28-087 


From  the  above  it  will  be  observed  that  the  average 
itrength  of  pUtes  is  aboat  22)  tons  to  the  sooare  inch, 
the  maximum  being  in  iavoar  of  the  Torkshirs  pUtes, 
and  the  minimnm  those  of  Staffordshire. 

Itwonld  probably  be  nniair  to  clsas  plates  with  bar 
iron  of  the  same  quality,  as  bar  iron  is  mnoh  more  elon- 
gated and  drawn  into  fi^  in  passing  throagh  the  rolls 
than  the  same  material  when  drawn  into  pla& ;  we  may, 
however,  compare  plates  with  bars  experimented  npon  by 
the  late  Mr.  Telfcnd,  who  foond,  in  his  expoiments  to 
detemine  the  strength  of  different  irons  previoos  to  his 
eoQstmction  of  the  Menai  Suspension  Bridge,  that  out  of 
nine  fagoted  specimens,  selected  from  the  Swedish, 
Welsh,  and  Staffordshire  irons,  he  obtained  a  tenacity  of 
29*25  tons  per  square  inch. 

Tom. 
Captain  Brown's  experiments  for 

the  same  parpose  gave 26-00  per  sq.  inch. 

Mmord  and  Bessmes'  26-00  „ 

Yorkshire  plate  experiments  ...  24-60  „ 

Shropshire  plates 22-82  „ 

Dertjshire  plates 21*68  „ 

Staffordshire  plates  20-82  „ 

Giving  a  mean  tenacity  for  plates  of   28*22  tons  per  sq.  in. 

Comparing  this  with  the  strength  of  bar  iron  from  the 
best  material,  and  making  allowance  for  the  latter  having 
been  worked,  roUed,  and  drawn  into  fibre  to  a  greater 
extent  than  plates,  the  difference  in  strength  is  not  so 
great  as  might  have  been  expected,  being  in  the  ratio  of 
29  :  23  or  1 :  -8  nearly. 

PUtes  of  ordinary  manufacture,  or  such  as  are  used  in 
ship-boilding,  seldom  exceed  20  tons  to  the  square  inch. 
Uofortnnately,  many  of  these  are  considerably  under 
that  mark,  but  on  no  account  should  any  plate  be  allowed 
to  enter  into  the  construction  of  a  sea-going  vessel  under 
a  tensile  strain  of  from  20  to  22  tons  per  square  inch. 
Small  vessels,  anch  as  boats  for  canals  and  rivers,  may 
venture  upon  an  inferior  standard  of  quality,  but  even 
with  this  allowance  there  is  no  economy  in  the  use  of  bad 
material,  which  is  neither  safe  nor  durable. 

DuctiLrrr,  Elohoatios,  &o. — We  have  already 
noticed  that  ductility  is  a  property  highly  valuable  in 
iron,  and,  we  may  add,  when  combined  with  tenacity  it 
becomes  more  so ;  in  fact,  ductility  is  the  true  measure  of 
strength  and  of  its  practical  utility.  These  properties  being 
of  great  importance  in  the  manufacture  of  iron,  it  may 


be  useful  to  give  a  few  examples,  derived  from  recent 
experiments,  illustrating  the  principle  on  which  it  is  sop- 
posed  that  good  iron  yields  and  becomes  attenuated  when 
acted  upon  by  forces  which  draw  it  in  the  direction  of  the 
fibre. 

It  has  been  stated  that  iron,  like  most  other  metals,  is 
of  a  ductile  character.  In  this  respect,  however,  it 
is  inferior  to  gold,  silver,  and  platinum,  but  it  is  in 
advance  of  copper,  zinc,  and  tin,  and  may  be  considered 
superior  to  any  of  these  metals  on  account  of  its  tenacity, 
and  from  this  we  derive  its  adaptation  to  the  art  of  con- 
struction and  its  value  as  an  article  of  commerce.  Iron 
is,  therefore,  of  inestimable  value,  and,  combining  pro- 
perties such  as  those  enumerated,  it  becomes  one  of  the 
most  important  and  useful  of  metsls. 

The  following  experimental  results  were  derived  firom 
seven  different  thicknesses  of  iron  plate.  They  were  ob- 
tained from  four  different  firms,  and  marked  A,  B,  C,  and 
D,  as  under : — 

A.  Six  specimens  of  iron  plates. 

B.  Seven  specimens. 

C.  Seven  specimens,  homogeneous  metal. 

D.  Seven  specimens,  rolled  iron. 

The  whole  of  these  specimens  were  torn  asunder  by  a 
tensile  strain,  and  recorded  in  the  following  summary : — 

Tablb  II. 

Summary  t  giving  mean  TentiU  Strength  of  each  Seriet  of 
FlaUin  or  Siaitcal  Breaking  Strain. 


ApytOTtwiate 
thlckaeMOfthe 

Tsmnji   BavAznio  Wbiqbt   ran 
gquABB  IvoH  or  Bacnov. 

Meaner 

Plates  ef 

the  ssBue 

PlatM  in  lachet. 

A  Flatec. 

B  Platei. 

C  Flatek  D  Plates. 

thidknesB 
in  tons. 

inch. 

! 

tOM. 
24*344 
25'7M 

... 

34-lST 
23*220 
29*432 

tons. 
30*fOS 
33*694 
30-913 

tone. 
17*470 
11-056 
26*473 

tons. 
34*171 
23-430 

•  •• 

u 

a 
a* 

3 

94-158 
35-348 
24-110 
25*039 

32-299 

23-S6T 
23*921 
23*540 

2S*19Y 
2T-038 
27*506 
37*386 

25*158 
24-634 
22-732 
24*159 

24-453 
25*169 
24*569 
25-031 

MMa  of  thlA) 
pUteg / 

2604T 

3S*S0S 

31*770 

18-333 

Mean  of  thick  ) 
platM  *..•«  *.. } 

24-SU 

23*364 

27*032 

34*171 

•«. 

Mean  of  aU  of  . 
one  make  ... 

a4-T92 

24*319 

29D63       31-669 

.. 

The  order  of  merit  in  the  thinner  plates  is,  (1)  G ;  (2) 
B ;  (8)  A ;  (4)  D.  With  thicker  plates  it  is— (1)  C ;  (2) 
A ;  (8)  D  -,  (4)  B.  The  mean  of  the  whole  gives  (1)  C ; 
(2)  A;  (8)B;  (4)  D. 

The  homogeneous  metsl  plates  exhibit  throughout  the 
highest  tenacity,  but  the  tenacity  decreases  as  the  plates 
are  made  thicker.  Of  the  iron  plates,  those  narked  A 
are  most  uniform  in  strength,  the  extreme  difference  being 
1-64  tons.  The  B  plates  vary  to  the  extent  of  7-188  tons, 
and  the  D  plates  14-103  tons,  but  the  quarter  and  half- 
inch  plates  of  the  latter  series  would  appear  to  have  been 
burnt  or  injured  in  the  manufacture. 

Taking  the  means  given  in  the  last  column,  we  see  that 
in  the  average  there  is  no  great  difference  between  the 
thicker  and  thinner  plates.  The  extreme  variation  in 
these  means  is  1-74  tons.  If  we  compsre  these  means 
with  the  corresponding  mean  densities,  there  is  an  evident 
correspondence,  thus — 

Denii^. 

IJ  inch  plates 7-7471     . 

2-inch  plates   -...7*7684 

21-inch  plates 7-7660    . 

8-inch  plates   7*7666    . 

Here  the  density  and  tenacity  increase  and  diminish 
together.    The  same  oorrespondence  will  be  found,  gene- 


TenadtT. 
24  458 
26169 
24*669 
26*081 
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tally  BpaakiDgy  in  each  individual  case  on  oon^Muing  the 
two  tables,  but  there  are  exceptions  in  the  case  of  the  D 
plates.  Taking  into  acooaut  the  faet  that  the  spedmen 
employed  in  obtaining  the  specific  gravity  was  cut  at  a 
distance  of  about  10  inches  from  the  part  broken  by  ten- 
sion, the  coincidence  is  sufficiently  striking.  The  com- 
parison holds  good  if  we  take  the  means  of  plates  of  the 
nme  manafacture,  with  one  exception — 

Densitj.  Tenacity. 

A  plates  7-8088  ...  24-644 

B  plates  7-7035  .^  28-854 

Opiates  7-9042  ...  27082 

D  plates  7-6822  ...  24171 

Table  UI. 

Sumrnary,  gwing  the  uUkmaU  eloaffMiion  per  unit  ofUaffth, 


Approzimato 
thickness  of  the 

ULsnun  Eloxoatioii  ram  TSxa  or 
Lknoth. 

Mean  of 
Plates  of 
the  same 

plates  in  inchei . 

A  Plates. 

B  Plates. 

C  Plates.' D  Plates. 

thickness 
in  tons. 

Inch. 

< 

•0620 
•0760 

••    « 

•S300 
•0400 
•1000 

-2560 
•1000 
-2080 

-0080 
-0111 
•OiOO 

0-0890 
0-0568 
••1160 

2 
3 

•1763 
•3060 
•2880 
•3200 

•1462 
-2626 
•33S0 
-2660 

-1925 
-3460 
-2960 
-2676 

-1926 
•1788 
•1600 
•2333 

0*1769 
0-2703 
0*2658 
0-2689 

Mean  of  thin-  \ 
ner  plates  ...  / 

•0690 
-2728 

•0566 

•1880 

•0197 

^ 

IfeaaoCtiiicker  ) 

•M60 

•2726 

-1918 

■.« 

HsMofaU^e) 
pteleo J 

-SMS 

-1660 

-29S3 

-1176 

... 

In  this  table  the  order  in  which  the  difierent  series  of 
plates  stand  with  reference  to  ultimate  elongation  nearly 
cdncides  with  the  oi-der  in  which  they  stand  In  reference 
to  tenacity  if  the  means  of  plates  of  the  same  manufacture 
are  compared ;  but,  on  the  othw  hand,  if  we  compare  the 
means  of  plates  of  the  same  thickness,  we  find  that  on  the 
whole  the  ultimate  elongation  increases  as  the  plates  be- 
come thicker,  whilst  no  law  of  this  kind oooldbe pert, 
ceived  in  the  mean  tenacities. 

Mr.  Mallet  has  introduced  anew  co-efiicient  of  strength 
of  considerable  importance  in  these  inquiries,  namely,  the 
dynamic  resistance  to  rupture,  or  foot  pounds  of  work 
done  in  rupturing  the  material.  This  may  be  estimated 
with  sufficient  accuracy  by  multiplying  the  breaking 
ipeight  in  lbs.  by  half  the  ultimate  elongation,  and  from 
iheneo  we  derive  the  following  results  :— 

Tabli  IV. 

Mr.  MaUeVs  (h- efficient  or  work  done  in  eaueing  rt^vre, 
correspcnding  mth  reeietanee  to  impact. 


ApptoKhnate 
thiclniMisB  of  the 
plates  in  incbes. 


Foot  Fouxds  or  Woax  Ciusnm 
RuFVuas. 


inch. 


1* 
2 

2i 
3 


Mean  of  tUa-  \ 
ner  plates  ...  J 


Meanofthidfcwl 
plates  ......... } 


Isaaer  plates) 
of  Mine  make  J 


A  Plates. 


1690*6 
2191-8 


47S7-6 
8669  0 
7776^8 
8973-7 


1941-1 


7544-2 


Mfs-e 


B  Plates.  C  Plates. 


S12^0 
1040*2 
3296-6 


3681 -3 
6600-2 
8073-4 
6987*0 


8802*7 
3773*7 
7201^6 


171S^2 


6648^6 

104480 

9087*2 

7878*0 


6692*8 


8478-6 


8288*3 


4488*8 


D  Plates. 


168*5 

137*4 

1188*0 


5424*0 
4933*1 
4078-t 
8312-7 


483-3 


6188-8 


3174-8 


Mean  of 
Plates  of 
the  same 
fhirVntii. 


2886-4 
1786-8 
3896 -0 

4872-7 
7682-6 
7377-7 
7787-8 


It  will  be  noticed  that  the  numbefs  given  In  the  case 
of  the  thinner  plates  are  veiy  variable,  in  consequence  of  the 
great  fluctuations  in  the  value  of  the  ultimate  elongation 
in  those  platea.  This  irregularity  would  have  been  elimi- 
nated if  several  specimens  of  each  had  been  tried,  or,  still 
better,  if  the  speeimens  had  been  so  long  that  the  elonga- 
tion of  a  much  greater  extent  of  metal  could  have  been 
ascertained.  The  results  obtained  in  the  thicker  plates, 
with  precisely  similar  round  bars,  are  more  uniform. 

Bearing  this  in  mind,  the  table  exhibits  several  remark- 
able results.  First,  taking  the  means  of  plates  of  the  same 
thickness^  it  appears  that  the  dynamic  resistance  increases 
progressively  as  the  plates  increase  in  thickness ;  in  fact, 
the  thick  plates  exhibit  2}  times  the  resistance  of  the 
thinner  ones.  The  only  exception  to  this  general  law  is 
the  quarter-ineh  homogeneous  metal  plate,  which  was 
eztrondy  ductOe. 

Then,  in  the  next  place,  it  is  to  be  observed,  that  the 
dynamio  resistanee  mcreases  with  the  thickness  of  the 

Slates  in  a  higher  ratio  in  the  iron  plates  than  in  the 
omQgeneoas  metal  i^tes,  thus : — 


DaaoMmox  or 
Plavbs. 

Thinner 

Plates. 

Foot  Poonds. 

Thicker 

Plates. 

Foot  Poonds. 

Ratio. 

A  Plates  ) 
B  Platea  V  Iron. 
DPlatesj 
GPlatsi    SteeL 

1941-1 

1716-2 

498-8 

6592-6 

7644-2 
6475-5    ^ 
5185*9 
8265-8 

1  to    3-82 
1  to    8-77 
1  to  10-52 
Ito    1-25 

The  result  of  this  is  that  the  superiority  of  the  homo- 
geneous metal  to  iron  is  very  striking  in  the  thin  plates, 
but  beeomes  less  and  less  as  the  plates  increase  in  thick- 
DMS.  Thus,  taking  the  best  of  the  iron  plates,  namely, 
series  A,  for  comparison,  we  have  the  following  ntios 
between  the  iron  and  atoel: — 


(•indi ... 

-inch  .. 

j-inch  ... 

li  inches 

inehee 

2it  inches 

8  inches 


Foot-pounds. 
1690-5 
2191-8 

4767-6 
8659-0 
7776-8 
8978-7 


C.  Plates 


Foot-ponnda. 
8208-7 
8778-7 
7201-5 
5648K) 

104480 
9087-2 
7878K) 


Ratio  of 
Djaamio 


1  to  5-21 
1  to  1-72 

1  to  1-19 
Ito  1-20 
Ito  1-17 
Ito  0-88 


In  this  table  we  see  that  the  ratio  deereises  pn^gres- 
sively  with  great  regularity  from  1  :  5*21  to  1  :  0-88  ; 
that  is,  the  work  done  in  rupture  is  with  J^inch  plates 
five  times  as  great  with  homogeneous  metal  as  with  iron, 
but  the  superiority  decreases,  and  with  8*inch  plates  the 
resistanee  of  the  iron  Is  12  per  cent,  greater  than  that  of 
the  homoffeneoos  metal.  This  result  preeiaely  corre- 
sponds with  the  results  obtained  in  the  trials  with 
ordnance.*  Thus,  if  we  take  the  mean  between  the 
thinnest  plate  which  resisted  the  shot  of  any  given 
weight,  and  the  thickest  which  was  penetrated  by  it,  as 
the  maximum  thiekneas  of  penetration  with  that  pro- 
jectile, we  have  ftom  the  experiments  at  Shoebun-neas 
the  following  results :~ 


.  Weight  of 
RiTLiD  Ovir.  Prqfectile  in 

Ihi. 


Wall  piece 
Armstrong 


0.844 
6*25 
11*56 
24-81 


Least  thiolriiwi  iriiloh 

wooldrerist  the  shot  in 

Inches. 


A  Plates.     C  Platea. 


0-87 
1-26 
1-76 
2*25 


1-62 
1-16 
1*76 
2-60 


Ratio  of  re- 
riatance  of  platea 
of  aqoal    thick- 


1  :  1-97 
1  : 1-18 
1:100 
1  : 0-81 


*  See  Mr.  Fairbaim's  Experimental  BsasaisheSy  1st  Bepert 
of  the  Special  Oommittee  on  Iron. 
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The  T«8alU  m  this  table  are  only  ronghly  approximate ; 
but  they  ahow  a  decreaiing  reautance  in  the  G  plates  when 
compared  with  the  A  plates.  The  results  in  the  last 
colomn  atrikingly  correspond  with  those  in  the  pre- 
ceding table,  if  plates  of  tne  same  thickness  be  compared. 
Onoomparin^  tahle  4,  giving  Mallet's  coefficient,  with  the 
specific  gravities,  similar  correspondence  is  observable  to 
that  already  noticed  in  the  case  of  tensile  breaking  strain. 
The  exceptions  also  oocnr  in  the  same  aeries,  namely,  the 
D  pUtes.  Of  the  iron  plates  of  different  manufaeturen, 
the  A  aer.ea  tinoaghout  manifest  the  greatest  amount  of 
dynamic  resistance.  Next  to  it  the  hammered  plates 
of  aeriea  B,  and,  lastly,  the  rolled  plates  of  series  D. 
Taking  the  thicker  plates,  which  give  the  most 
aoearate  resnlls,  and  employing  the  iron  plates  of  series 
A  as  a  standard  of  comparison,  we  have  the  following 
ratio  of  dj^amie  lesistanoe : — 

A  PUtea 1000 

B  Platea.. 868 

C  Plates 1095 

D  Plataa , 688 

The  maximum  difference  amounting   to  41   per  cent. 
between  C  and  D,  and  31  per  cent,  between  A  and  D. 

To  the  above  extract  from  the  Beport  of  the  Special 
Committee  on  Iron,  we  may  add  the  results  of  some 
experiments  on  the  tensile  strength  of  S  G  \fi^  bar», 
coudocted  some  years  since  at  Woolwich,  by  Mr.  Loyd, 
Inspector  of  Machinery.  To  that  gentleman  we  are 
indebted  for  the  following  results : — 

TlSLB    V. 

Staunary  of  JSetulU,  TetuUe  Strength  oj  Bar%^ 


ia  iachcf. 

DkMeter 

of  Btf 

Sniacliei. 

Wflight 
inXoiiB. 

Elongation 
iBladiM. 

ElsnipBllaa 

por  unit 
of  length. 

120 
42 
86 
24 
10 

1-376 
1-876 
1-376 
1-376 
1-376 

82-210 
82-126 
82-850 
82-000 
82  290 

28-0 
9-8 
8-8 
6-2 
4-2 

•216 
*288 
^244 
•268 
•420 

In  another  series  of  experiments  it  was  found  that  the 
cODtinned  strain  of  three*foorths  of  the  breaking  weight 
lud  no  effect  upon  the  bars,  and  that  it  might  kAve  bean 
prolonged  indefinitely  without  injuiy  to  the  cohesive  force 
Dy  which  the  particles  were  united.  These  fiuils, 
ilthoogh  exceedingly  interesting  at  the  time,  have  since 
been  cueful^  investigated,  and,  having  to  refer  to  them 
in  the  sequel,  it  will  hs  sufficient  for  our  present  jiurpoee 
amply  to  advert  to  the  plastic  nature  of  the  iron  by 
wmch  the  bars  sustained  an  amount  of  elongation  ex- 
ceeding that  of  most  other  Irons. 

It  ippean  from  Table  Y.  that  the  rate  of  elongation 
of  wrought  iron  bars  increases  with  the  decrease  of  their 
leogth ;  ^ua,  while  a  bar  of  120  inches  has  an  elongation 
of  -216  inch  per  unit  of  length,  a  bar  of  ten  inches  has 
an  eUx^atton  of  -420  inch  per  unit  of  its  length,  or 
oesrly  double  what  it  is  in  the  former  case.  The  rela- 
tion betweoi  the  length  of  a  bar  and  its  maximum 
eloDgatioD  per  unit  of  length,  may  be  appropriate^  ex- 
presssd  by  the  following  formula,  via. : — 

2-6 

/    ==    .18  H 

L 

vfaere  L  vaprsaenta  the  length  of  the  bar,  and  I  the  elon- 
gation per  unit  of  length  of  the  bar.  These  results  are 
of  some  value,  aa  they  exhibit  the  ductility  of  wrought 
iroo  at  a  low  temperature,  and  also  the  greatly  increased 
sticngth  whielh  it  exhibits  with  areduoed  section  under 
strsio. 

2xD.  Ox  THK  Stbsxoth  OF  vm  JoniTs  or  Pu^tss 
wxBi  mmw  witH  Bivbts,  as  ooavasiD  wrm  tbb 
dnxxoTH  OP  THK  Plates  tbbisxlves. -^  To  ascertain 


rthe  facts  and  to  show  how  nature  works  in  this  diieo- 
tioo,  we  are  compelled  to  have  reeourse  to  the  old 
but  certain  test  of  experiment.  This  appeared  to  nae 
as  the  only  certain  method  of  arriving  at  truth  in  physical 
research.  Resorting,  therefore,  to  this  expedient  it 
will  be  necessary  to  note,  what  appears  obvious  to  the 
most  casual  observer  acquainted  with  mechanical  construc- 
tions, that  to  unite  platestogether  eoasto  make  the  joints  as 
secure  as  if  they  were  continuous  and  homogeneous  in 
character  is  a  desideratum.  It  would  bo  desirable,  for  ex- 
ample, to  have  the  longitudinal  sheathing  of  our  ships  in 
strips  or  plates  without  joints;  but  this  could  not  be  done  by 
welding,  and  here  we  have  to  resort  to  the  expedient 
of  uniting  them  together  by  bolts  or  rivets.  Now  it 
has  been  found  that  the  latter  process  is  by  far  the 
strongest  and  most  endurable,  ss  the  rivets  are  generally 
put  in  hot  and  are  hammered,  or,  what  is  decidedly  pre- 
ferable, compressed  by  the  riveting  machine  into  the 
holes  prepared  for  their  reception.  A  good  rivet  requires 
a  head  on  each  side,  the  same  as  a  bolt  and  nut,  but 
there  is  this  difference,  that  the  rivet  becomes,  when  care- 
ftilly  inserted,  part  and  parcel  of  the  plate,  and,  when  dulv 
proportioned  as  to  size  and  number,  is  equal  in  strength 
to  tbe  plate  itself,  minus  the  part  punched  out  by  the 
rivets.  It  is  therefore  desirable  in  every  case  where  plates 
have  to  be  joined  that  they  should  be  united  by  rivets. 

In  ship-building,  and  in  every  other  construction 
where  wrought-iron  plates  form  the  principal  material, 
it  is  essential  that  this  part  of  the  inquiry  should 
be  explicitly  and  clearly  understood.  It  is  therefore 
most  desirable  that  the  question  should  be  thoroughly 
investigated,  and  that  all  those  engaged  in  construc- 
tions of  this  kind  should  be  fully  aware  of  their  im- 
portance, not  only  aa  regards  the  acquisition  of  know- 
ledge, but  the  heavy  responsibilities  which  attach  to 
works  on  which  the  lives  and  property  of  the  nation  and 
of  individuals  depend.  Impnssed  with  these  views,  I 
nay  venture  to  submit  to  the  engineer  and  naval  architect 
the  results  of  experiments  which  from  time  to  time,  and 
for  a  long  series  of  sreuv,  have  engaged  my  attention. 
In  attempting  to  unite  plates  \if  the  msertion  of  rivets  we 
have  to  consider: — 

1st.  PcHORiKo.— Now  this  is  a  very  important  part  of 
the  riiipbuilding  process,  first,  that  the  holes  should  be 
clean  and  well  cut,  and  that  by  a  perfectly  flat  steel 
punch;  secondly,  the  holes  hi  the  plates  when  put  to- 
gether, should  be  oomcident,  and  have  a  common  centre, 
and  should  cover  each  other.  To  accomplish  this,  it  is 
desirable  that  the  punching  should  be  done,  if  possible, 
by  a  aelf-regulating  machine,  but  when  this  cannot 
be  accomplished,  the  greatest  care  should  be  observed 
on  the  part  of  the  workman  to  see  that  the  punching 
is  executed  so  as  to  bring  the  holes  to  coincide,  and 
not  incur  the  anomalous  condition  of  having  them  half 
blind^as  it  is  technically  called— or  nearly  blind  al- 
together—  a  circumstance  which  in  rough  imperfect 
work  too  often  ooonrs. 

It  is  much  to  be  regretted  that  more  attention  is  not 

Sid  to  these  operations,  as  inaccurate  punching  is  seriously 
tiimental  to  the  plates;  and  there  is  nothing  which 
eansea  more  injury  to  tbe  aeeority  and  tightness  of  the 
johrts  titan  bad  riveting.  The  remedy  chiefly  m  use  by 
workmen  as  a  compensation  for  the  want  of  eoiacidence, 
is  to  drive  through  both  holes  a  tapered  steel  pin,  or 
drift,  forcing  and  tearing  the  plate  in  every  direction ;  and 
in  order  that  they  should  obey  the  dictates  of  ph^pical 
force  as  administered  by  a  sledge  hammer,  in  the  hands 
of  one  whose  muscular  developments  are  greatly  in  ex- 
cess of  the  reflective  functions  of  his  brain,  the  holes  are 
enlarged,  and  the  rivet  very  imperfectly  closed,  at  an 
oblique  angle  to  the  face  of  the  plate.  This  is  a 
process  which  cannot  be  too  much  condemned,  and 
appears  to  be  the  strongest  argument  against  the  punch. 
Some  engineere,  to  avoid  this  evil,  insist  on  having  the 
holes  in  Sie  plates  drilled,  but,  according  to  our  judgment, 
this  system  is  better  adapted  to  bolu  than  rivets,  as  the 
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drill  makes  a  perfectly  parallel  hole,  which  is  never  bo 
aoand  nor  yet  so  secure  as  that  which  comes  from  the 
panch;  and  for  this  reason,  that  in  puDchins  a  hole 
throQgh  an  iron  plate,  it  is  not  exactly  cylindncal,  par- 
allel, or  smooth,  but  the  fmstrum  of  a  cone,  aud  hence 
follows  the  superiority  of  the  joint,  as  more  closely  in- 
oorporated  with  the  plates.  It  will  not  be  necessary  in  this 
flace  to  detenniDe  the  law  by  which  this  particular  form 
IS  attained,  suffice  it  to  observe  that  the  diameter  of  the 
punch  is  to  the  hole  in  the  die  as  1 :  M5  or  1 : 1-20  for 
ordinary  work,  and  we  have  therefore  a  hole  in  the  plate 
or  the  piece  punched  out  with  oblique  sides,  the  angles 
of  which  vary  in  the  ratio  of  the  thickness  of  the  plates, 
and  these  with  coincident  holes  form  a  sound  and  perfect 
rivet.  Now  this  form  of  hole  is  not  injurious  but  of 
great  value  as  regards  the  strength  of  the  joints,  as  the 
conical  form  of  the  holes  is  equivalent  to  a  countersunk 
rivet^  on  each  side.  It  is  moreover  highly  advantageous 
in  ship-building,  where  the  rivets  are  countersunk  on  one 
side,  and  where  a  perfectly  smooth  surface  is  required  for 
the  passaf^e  of  the  currents  on  the  other. 

To  arrive  at  the  strongest  form  of  joint,  it  is  necesmy 
in  this  case  to  punch  the  plates  so  that  the  narrow  sides 
of  iht  holes  are  m  contact.  This  is  the  more  essential, 
as  the  heads  of  the  rivets  are  easier  formed,  and  the  holes 
better  filled,  when  performed  either  by  the  hammer  or 
by  compression.  By  the  latter  process— machine  rivet- 
ing— ^the  joints  are  brought  closer  together  by  contraction 
M  the  rivet  cools,  and  the  adhesion  of  the  two  surfaces  is 
greatly  augmented. 

RiVETiNa. — During  the  early  stages  of  iron  construction, 
and  as  recent  as  the  time  to  which  we  have  alluded  when 
iron  shipbuilding  was  first  introduced,  there  was  only  one 
system  of  unitmg  the  joints  of  iron  jdates,  namely,  the 
overlap  single-riveted  joint.  Now  it  is  widely  different, 
as  the  variety  of  purposes  to  which  plates  are  applied 
renders  a  new  and  entirely  different  principle  of  riveting 
esMntial.  When  the  double-riveted  joint  came  into  use 
is  uncertain,  but  its  advantages  were  first  shown  during 
the  progress  of  my  earlier  experiments.  These  experi- 
mentswere  conclusive  as  to  the  value  of  the  double 
riveted  joint,  but  a  new  system  of  iron  construction  has 
been  developed  in  the  experimental  reseaiches  which  led 
to  the  form  and  oonstmction  of  the  Britannia  and  the 
Conway  tubular  bridses.  In  these  structures  it  was  im- 
perative that  the  jomts  submitted  to  tension  should  be 
equal,  or  at  least  approximate  closely  to  the  strength  of 
the  solid  plate ;  and  after  a  great  number  of  experiments 
It  was  found  that  the  old  system  of  single  and  double 
joint  riveting  was  not  only  inapplicable  but  weak  and  in. 
secure.  This  insecurity  led  to  a  more  extended  series  of 
experiments,  a  suramaiy  of  results  of  which  I  have  now 
to  record  for  the  benefit  of  those  who  are  not  acquainted 
with  the  iacts,  and  to  whom  it  may  be  useful  in  the 
varied  forms  of  construction  as  applied  to  iron  ships  and 
bridges. 

Gkxbral  Summabt  or  Rksults  a»  obtaihkd  fboh 

EXPBRUIEMT. 


1 

2 
8 

4 
5 
6 
7 
8 


Mean. 


CoberiTs    itreDfth 

of 

tlis  platM. 

BrMklof  weight  In 

Um.  per  iqiure 

iAch. 


67,724 
61,679 
68,822 
60,988 
61,180 
49.281 
48,806 
47,062 


62,486 


strength  of  doable 
rireted  jofnti  of 
equal  notion  to  the 

platee ,  taken 

through  the  line  of 

rifotf.    Breaking 


■qureioch. 


Strength  of  lingle- 

rlfeted  joints  of 
equal  eection  to  the 

platee,  taken 

through  the  line  of 

riveti.    Breaking 


weight  in  Iha.  per  weight  in  Ibf.  per 


•qoareinch. 


62,362 
48,821 
68,286 
64,694 
68,879 
63,879 


63,635 


46,743 
36,606 
43,141 
43,616 
40,249 
44.715 
87,161 


41,690 


The  relative  strengths  will  therefore  be — 

For  the  plate 1,000 

Double-riveted  joint 1,021 

Single  riveted  joint   791 

From  the  above  it  will  be  seen  that  the  single-riveted 
joints  have  lost  one-fifth  of  the  actual  strength  of  the 
plates,  whilst  the  double-riveted  have  retain^  their  re- 
sist ing  powers  unimpaired.  These  are  important  and  con- 
vincing proofs  of  the  superior  value  of  the  double  joint; 
and  in  all  cases  where  strength  is  required  this  descriptioa 
of  joint  should  never  be  omitted.  It  appears  when  plates 
are  riveted  in  this  manner,  that  the  strength  of  the  joiDtt 
is  to  the  strength  of  the  plates  of  equal  sections  of  meul  as 
the  numbers,— 


Plate. 

1,000 
In  a  former  analysis  it  was    1 ,000 


Doable-         Single- 
riveted  riveted 

Joint.  jotDt 

;  1021   and  791 
;    933   and  731 


Wliich  gives  us  a  mean  of    1,000    :    977  and  761 

which  in  practice  we  may  safely  aasume  as  the  correct 
value  of  each.  Exclusive  of  this  difference,  we  most 
however  deduct  80  per  cent  for  the  loss  of  metal  panched 
out  for  the  reception  of  the  rivets ;  and  the  alwolate 
strength  of  the  plates  will  then  be  to  that  of  the  riveted 
joints  as  the  numbers  100,  68,  and  46.  In  some  caaen, 
where  the  rivets  are  wider  apart,  the  loss  sustained  la 
however  not  so  great;  but  in  boilers  and  similar  tcskIi, 
where  the  rivets  require  to  be  close  to  each  other,  the 
edffes  of  the  plates  are  weakened  to  that  extent.  In 
this  estimate  we  must  however  take  into  considentioQ 
the  circumstances  under  which  the  results  were  obtained, 
as  only  two  or  three  rivets  came  within  the  reach  of  ex- 
periment ;  and,  again,  looking  at  the  increase  of  strength 
which  might  be  gained  by  having  a  greater  number  of 
rivets  in  combination,  and  the  adhesion  of  the  two  sur- 
faces in  contact,  which  in  the  compressed  rivets  by 
machine  is  considerable,  we  may  fairly  assume  the  follow- 
ing relative  strengths  as  the  value  of  plates  with  their 
riveted  joints: — 

Taking  the  strength  of  the  plate  at 100 

The  strength  of  the  double  riveted  joint  will  be  70 

And  the  strength  of  the  single  riveted ^  ^ 

These  proportions  may  therefore  in  practice  be  safely  iakea 
as  the  standard  value  of  joints  such  as  are  used  in  Tesseli 
where  they  are  required  to  be  steam  or  water  tight,  and 
subjected  to  pressure  varying  from  10  to  lOOlbs.  on  the 
square  inch. 

BiVETS. — On  this  subject  we  have  to  consider  the 
diameter,  pitch,  and  length  necessary  to  be  observed  in 
forming  sound  and  tight  joints  without  injury  to  the 
plates  beyond  the  amount  of  metal  punched  eut  for  the 
reception  of  the  tivets.  1  have  investigated  this  subject 
with  great  care,  and,  from  my  o?m  personal  knowledge 
and  that  of  others,  have  collected  a  number  of  pnurtial 
facts,  such  as  long  experience  alone  could  furnish.  From 
these  data  I  have  been  enabled  to  compute  the  following 
talde,  which  for  practiced  use  I  have  found  highly  valu- 
able in  proportioning  the  distances  and  strength  of  rivets 
in  joints  requiring  to  be  steam  or  water-tight. 

Table  exhibiting  the  Stroti^t  Forme  and  beet  prcperiumi  of 
RiveUd  Jaintt,  at  deduced  from  the  £hj>erimtnU  m 
Actual  Practice. 


Thiekneas 

of  plates  in 

inches. 


•» 
"25 
•31 

•as 
•so 

•63 
•»* 


Diameter 

of  rivetain 

inches. 


Length  of 

liTBta  in 

Inches. 


•ss 

1-18 
1*38 
1-63 
S^28 
2-76 
3-26J 


4*S 


Distance  of 

rivsls  ftmn 

centre  to 

centre  in 

inches. 


1*86 
1-60 


8-00) 
380  U 
I    3*00  J 


Qoaatl^ 
of  lap  la 

single 
Joint!  in 

Inches. 


1-85) 

1-so  U 

i-ssj 

a*oo-S'6 

8-85) 
8*7ft  U*S 
3-26  J 


QuaatHy 
of  lap  in 

doobls 
JoifiUin 

lachM. 
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The  figures  2, 1-5,  4*5,  6, 5,  &o.,  in  thepreoediog  table 
B  multiplierB  for  the  diameter,  length,  iad  distaaoe  of 
riveti,  also  for  the  qoantity  of  lap  alTowed  for  the  single 
and  doable  joints.  These  moltiplien  may  be  conaidered 
•B  proportionals  of  the  thicknesses  of  the  plates  to  the 
diameter,  leoffth,  distance  of  rivets,  Sto.  For  example, 
■appose  we  take  three-eighths  plates,  and  reqaired  the 
projiortionate  parts  of  the  strongest  form  of  joint,  it  will 
be— 

*375  X  2  ^    '750  diameter  of  rivet,  {-inch. 

•375  X  ^  =  1-688  length  of  rivet,  1}  inches. 

'375  X  5  =:  1*875  distance  between  rivets, 

1}  inches. 
•375  X  ^1  =  2'068  quantity  of  lap,   single 

riveted  joint,  2  inches. 
•375  X  5}  +  f   =  3*438  qaantity  of  lap,  doable 

riveted  joints,  3i^  inches. 

•75,  1*68,  1-87,  2-06,  and  8*48  are  therefore  the  propor- 
tknste  quantities  neoeMary  to  form  the  strongest  steam 
or  water-tight  Jointa  on  plates  three-eighths  of  an  inch 

tiBCk. 
Srd.  Os  THK  RSBSXSTANOB  OF  PlATBB,   AS    APPLIED    IN 

Dnrncanrr  Forks  to  thb  Fobob  of  CoMPBissioar. — 
We  have  already  noticed,  when  treating  of  the  tensile 
rizain  to  which  a  ship  is  subjected,  that  another  equally 
impartaot  force  is  in  operation  in  the  movements  of  the 
vmel— that  of  cmshiog  or  oompressioa.  This  is  more 
ippareot  in  iron  than  in  wooden  structures,  as  thin  plates 
ut  liable  to  distortion  when  forcibly  compressed  in  the 
directioo  of  their  lengths ;  and  in  ship-building,  as  in 
tobulsr  girder  bridges,  this  tendency  to  *'  pucker "  re- 
qoiras  to  be  carefully  guarded  against.  When  conducting 
tbe  experimenta  for  the  Conway  and  Britannia  Bridges, 
tlus  weakness  was  strilungly  apparent,  and  was  carefully 
oooadered ;  and  ss  the  strains  in  that  of  a  ship  and  a 
DHnster  tubular  girder  are  analogous,  it  is  neoeMary  in  both 
ftroctoTQi  that  the  reeistanoes  should  be  dearly  under- 


stood, the  two  forces  nicely  balanced,  and  the  tendency  to 
buckle  prevented. 

To  enable  the  practical  ship-builder  to  acquire  this 
knowledge,  and  become  acquainted  with  the  laws  wliich 
govern  iron  structures  of  ditTerent  forms,  it  will  be  ne- 
cessary to  investigate  this  question  attentively,  and 
endeavour  to  establish  sound  principles  of  construction  in 
the  minds  of  those  who  are  entrusted  with  designs  of 
such  great  public  importance. 

To  construct  a  perfectly  secure  iron  ship,  every  one  of 
the  transverse  joints  should  be  planed,  in  order  that  the 
ends  of  the  plates  may  butt  and  form  a  solid  joint.  This 
connection  is  the  more  impoi*tant,  as  the  action  of  a  vessel 
pitching  at  sea  is  a  continued  series  of  alternate  strains  of 
tension  and  compression.  This  motion  is  the  most  violent 
to  which  a  vessel  afloat  is  subject,  and  it  is  the  moat 
injurious  to  the  structure.  A  vessel  of  war  covered  with 
armour  plate,  or  a  mercantile  ship  with  a  heavy  car^o, 
plunges  heavily  at  sea,  and  the  waves  meet  her  with 
violent  shocks,  so  much  so  as  to  slacken  her  speed,  and 
cause  her  to  tremble  or  vibrate  on  the  crest  of  the  wave. 
This  motion  is  somewhat  analogous  to  that  of  rolling, 
but  much  more  severe,  as  that  part  of  the  vessel  which 
is  left  UDSupported  acts  as  a  weighted  lever  on  a  transverse 
axis  through  the  ship's  centre  of  gravity,  and  thus  pro- 
duces severe  strains  at  midships.  By  extending  the 
weights  or  cargo  in  the  direction  of  the  bows  and  stem 
these  strains  are  increased,  and  this,  as  a  general  role« 
should  be  avoided  by  concentrating  the  cargo  as  much  as 
possible  at  the  centre  of  the  ship. 

Let  us  suppose  a  vessel  in  the  middle  of  the  Atlantic  or 
Pacific  Ocean  having  to  encounter  a  rolling  sea  in  a  stornx, 
where  the  elevation  from  the  trough  to  the  crest  of  the 
wave  is  24  feet,  and  the  distance  ftom  point  to  point 
880  to  400  feet;  and,  supposing  that  these  waves 
move  at  a  velocity  of  10  knots  an  hour,  and  we  have  a 
vessel,  as  represented  in  fig.  1,  with  two  waves,  one  at 
the  bow  and  another  at  the  stem,  and  her  midshipa 


Fia.  1. 


pvtiilly  niMapported,  as  if  two  liquid  rollers  (if  I  may 
k  slioved  the  ezpreasion)  were  passing  at  the  above  rate 
onder  her  bottom.  In  this  position  the  strains  would 
Ittfe  a  tendency  to  crush  the  material  composing  the 
nppcr  dedc  at  A,  and  to  tear  asunder  the  huU  or  bottom 


B.  Hence  the  necessity  for  increased  renstance  in  those 
parts.  Be  versing  this  position,  and  sunposing  that  the  liquid 
rollers  or  waves  have  passed  from  the  bows  and  stem  to 
the  centre  of  the  ship,  and  we  have  her  balanced  in  the 
shape  of  a  scale-beam  as  at  fig.  2,  with  both  ends  only 


Fia.  2. 
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partially  supported.    In  this  position  the  strains  are  re- 
versed, and  we  have  the  crushing  force  along  the  bottom 
as  at  B,  and  the  tension  or  teaiing  force  pulling  at  A  on 
the  upper  deck. 
Assuming,  again,  that  the  wave  has  passed  firom  the 


centre  of  the  vessel  half-way  to  the  atem,  and  we  have 
the  same  forces  continued,  namely,  the  maximum  of 
tension  on  the  upper  deck  at  the  point  A  immediately 
over  the  apex  of  toe  sorge,  and  compreaBion  at  B  below 
(fig.  8). 


Fxa.  8. 


In  these  forms  we  have  nearly  all  the  distuiteices  and  | 
variety  of  strains,  independent  of  rolling  and  wrenching, 
to  which  vessels  are  subjected  when  afloat.  Under  other 
circumstances,  such  as  a  vessel  stranded  on  a  lee-shore, 
beaten  on  rocks  or  sandbanks,  similar  forces  of  moch 
greater  intensity  come  into  operation,  and  the  only  safe- 
guard  in  these  conditions  is  increased  strength  at  midships 
and  a  sufficient  number  of  water-tight  bulk-heads,  dividing 
the  ship  into  five  or  six  different  compartments. 

From  the  above  it  will  be  seen  that  alternate  stiras  of 
varying  intensity  are  continually  inaction  during  the  time 
the  vessel  is  plunging  at  sea  with  the  whole  of  her  cargo 
on  board. 

On  the  question  of  the  strength  of  iron  shipe,  we  oonld 


not  have  a  more  striking  illiutiation  of  the 
effect  of  defective  construction,  than  that  which  took 
place  in  the  case  of  the  Montreal  Ocean  Hail  steamer 
Jura,  only  a  fortnight  ago,  which,  by  some  mistake  of 
the  pilot,  ran  upon  the  Croeby-spit,  a  narrow  sandbank, 
at  the  entrance  of  the  Mersey.  She  was  running  ftdl 
speed  at  the  time.  The  fore  part  of  her  keel  became 
fixed  on  the  bank,  the  stem  hansing  in  dero  water,  mad 
the  resnH  was  she  parted  at  midships,  as  shown  in  the 
sketd),  entirely  for  want  of  a  Jndicraus  application  of  iran 
stringers  on  each  side  of  the  npper  deck,  oaleolated  to 
balance  the  area  of  the  hull  at  midships,  and  to  renst 
the  ibioe  of  tension  whfch  tore  her  assonder  o&  the  upper 
deck. 


On  this  very  important  inquiry  of  alternate  strains,  we 
are  fortunate  in  having  before  us  a  series  of  experiments 
on  the  endurance  of  iron -jointed  t)eams  subjected  to  these 
changes.  Not  exactly  similar  to  that  of  a  steam  engine 
beam,  but  a  less  severe  test,  arising  from  alternately  reim- 
posing  and  removing  the  load.  This,  it  will  be  observed, 
was  simply  a  constant  change  of  tensile  force  in  one  direc- 
tion, and  compressive  on  the  other,  w^hereas  that  of  a  ship 
IS  sul^t  to  both  tension  and  compresesion  on  the  bottom 
and  upper  deck  as  she  rises  and  falls  upon  the  waves. 

On  referring  to  the  experiments  to  whioh  we  have 

alluded,  we  arrive  at  this  eorioos  and  interesting  fact,  that 

the  joints  of  an  iron  riveted  beam  sustained  upwards  of 

,000,000  changes  of  eee-foorth  the  weight  thai  would 


break  it,  without  any  apparent  injury  to  its  ultimate  powers 
of  resistance.  It,  however,  broke  with  813,000  additional 
changes,  when  loaded  to  one-third  the  breaking  weighty 
evidently  showing  that  the  construction  is  not  safe,  when 
tested  with  alternate  chanflea  of  a  load  equivalent  to  one- 
third  the  weight  that  would  break  it.* 

These  results  are  probably  not  withoot  interest  as  re- 
gards the  construction  of  iron  vessels,  as  they  appear  to  be 
conclusive  that  time  is  an  element  in  the  enaorance  of 
structures  when  subjected  to  severe  strains  aflfectiDg  their 
ultimate  powen  of  resistance.  It  is  difficult  to  detennine 
or  pronounce  what  is  the  ooirect  measare  of  safetj, 

•  VitU  »  Phikwophkal  TtaassetaoBs." 
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whrthcr  ooe-fifth  or  one-foorth  the  breaking  weight,  but 
ve  luTe  Bnflficient  data  to  be  aasared  that  every  dis- 
tmtaoce.  however  minute,  in  the  molecular  construction 
of  tediea  finally  tends  to  their  destmction.  and  it  is  only 
iqueation  of  time  when  rupture  ensues.  We  may,  how- 
fTcbe  umred  that  a  ship,  as  well  as  a  beam,  is  practically 
sif«  for  a  lifi^  series  of  years  when  the  strains  do  not 
ex^el  five  tons  per  square  inch  upon  the  wrought-iron 
^lc<  oC  vhich  it  is  composed. 

l>r.  HiLkiric   lias  investigated  this  question,  and  in  a 

papt:  rtsd  before  the  mechanical  section  of  the  British 

A»':asxn  for  the  Advancement  of  Science  at  Bath, 

d'liiai.  ^  On  Bome  of  the  Strains  of  Ships,"  he  states 

til  in  previous  scientific  investigations  respecting  the 

cilss  whkh  sliips  have  to  bear  it  has  been  usual  to  sup- 

I'Se  the  ship  balanced  on  a  point  of  rock,  or  supported  at 

the  «ndi  OQ  two  rocks.    The  strains  which  would  thus  be 

prvdcoed  are  far  more  severe  than  any  which  have  to  be 

boroe  br  a  ship  afloat.     The  author  computes  the  most 

v-itnt  straining  action  which  can  act  on  a  ship  afloat, 

r^,  tiut  which  takes  place  when  she  is  supported  mid- 

ci^  ix  a  wave  crest  and  dry  at  the  ends,  and  he  finds 

^tt  tks  bending  action    cannot   exceed    that  due  to 

the  wa^  of  a  ship  with  a  leverage  of  one-twentieth 

ciha  ioigth,  and  the  racking  action  cannot  exceed  about 

flOMO  one-hoDdredths  of  her  weight.    Applying  these 

Jiki  io  two  remarkably  good  examples  of  ships  of  2,C80 

tau  diqdbeement,  one  of  iron  and  the  other  of  wood, 

dncrftted  by  Mr.  John  Vemon,  in  a  paper  read  to  the  In- 

ilitakion  ot  Mechanical  Engineers  in  1863,  he  finds  the 

faUwing  Tilaes  of  the  greatest  stress  of  different  kinds 

aotsd  CO  the  naaterial  of  the  ship : — In  the  iron  ship^ 

tcHflo,  3-98  tons  per  square  inch ;  thrust,  2-35  ;  racking 

rina,  (^975.     It  follows  that  in  the  iron  ship  the  factor 

ipsDBt  bending  is  between  5  and  6,  agreeing  exactly  with 

it  bert  practice  of  engineers,  and  that  there  is  a  great 

MiploBof  Strength  against  racking.    In  the  wooden  ship — 

tecficii,  037.5  tons  per  square  inch;  thrust,  0-293.    Here 

tbe  futor  of  safety  is  between  10  and  Iff,  which  is  also 

igneable  to  good   practice  in  carpentry.      As    for  the 

ackisg  adioD,  the  iron  diagonal  braces  required  by  Lloyd's 

nJei  would  be  suflBcient  to  bear  one-tnird  of  it  only, 

lanog  the  rest  to  be  borne  by  the  fiiction  and  adhesion 

a  (he  planking. 

Insa  these  inqairies  it  would  appear  that  the  strains 
uc  eGOBderable  oo  an  iron  ship— that  for  tension  being 
}^  er  i  tons  per  square  inch ;  thrust,  or  compression, 
2'^  Iocs ;  and  racking  stress,  0*975  tons  ;  evidently 
ijioviog  that  a  ship  labouring  at  sea  is  subject  to  severe 
tmiB  of  repeated  straios,  independent  of  shocks  which 
■ayoQ^or  from  displaoemeDt  of  cargo  or  waves  of  greater 
ttgaitode.  which  generally  succeed  each  other  at  certain 
nsvals  in  severe  gales.  But  be  this  as  it  may,  it  is 
fteceaarv  to  have  iron  ships  secarely  and  stnmgly  built. 

luxeaa    axd   Ckusuino. — It    has   been  ascertained 

thai  tic  effect  of  compression  on  any  substance  is  to 

ihonea  iii  height  and  to  enlarge  its  surface  by  increasing 

its  bulk  borixootally.      Supposing,  however,  that  the 

■ifastiDoe  is  confined  and  prevented  from  spreading  in 

that  direcuoD,  and  it  will  then  be  found  that  the  weight 

of  one  too  eompresses  wron|;ht  iron  about  jjj^jjis  part  of 

IB  inch;  and  in  cast  iron,  which  is  much  harder,  we  meet 

■ith  tills  anomalous  condition,  namely,  that  a  similar 

^liriinen  is  •hortened  or  oompressed  Tvimr  P'^'^  ^^  '^^ 

iMb,  bdog  double  that  of  wrought  iron  with  the  same 

Tijlihi       This  arisea,  probably,  from  the  porosity  of  its 

onialliDe  ofcriiciim  as  oompared  with  wrought   iron, 

nieh  vad&egiom  a  prow  of  consolidation  by  hammering 

■inUioig. 

liother  ooriooi  eireimiiUnoe  connected  with  wrought 
km  when  — '^T^^tlrl  to  compression  is,  that  it  will  bear 
■f  lan  ml  of  pnaun  provided  it  be  suflSdently  ductile. 
h^  hoMnrar,  mima  dklortioB  by  a  comparatively  li^ht 
«%hl,  tmd,  its  iMMng  powers  are  seriously  injured  with 
11  IBM  ym  wqfiun  hall.  Bmod  this  it  may  be  com- 
to  lagr  ^atkta^  iKwidod  it  be  saflBciently  plastic, 


by  enlarging  its  base  and  shortening  its  height  till  it 
becomes  a  perfectly  fist  plate.  With  12  tons  its  elasticity 
is  much  impaired,  and  it  takes  a  considerable  permanent 
set,  which  increases  as  the  square  of  the  load,  and  in 
most  cases,  where  these  effects  are  important,  it  is  desir- 
able,  if  not  absolutely  necessary,  to  keep  within  thelimit!» 
of  its  elasticity. 

We  have  already  seen  that  both  the  top  and  the  bottom 
of  a  ship  have  to  resist  a  force  of  compression  analogous  to 
that  sustained  by  columns,  and  that  being  the  case  it  is 
desirable  that  we  should  become  acquainted  with  the  re- 
sistances  of  wrought-iron  of  ditferent  forms  in  that  direc- 
tion. It  is  also  necessary  to  ascertain  the  laws  by  which 
these  resistances  are  regulated  in  the  relative  positions  of 
the  upper  deck  and  the  lower  hull  of  a  ship.  Effectively 
to  resist  these  forces,  it  is  obvious  that  the  covering  plates 
below  and  the  sti-inger  plates  above  require  to  be  stiffened, 
or,  in  other  words,  to  convert  them  into  a  series  of 
horizontal  pillars,  calculated  to  offer  an  equally  powerful 
resistance  to  compression  as  they  do  to  tension.  It  was  for 
that  object  that  the  late  Professor  Ilodgkinson  undertook 
— in  conjunction  with  the  writer,  when  engaged  in  the 
construction  of  the  Britannia  and  Conway  bridges — a 
laborious  series  of  experiments  on  the  compression  of 
wrought-iron  plates  and  tubes  which  form  the  top  of  these 
immense  structures.  Tliese  experiments  apply  with  equal 
force  to  the  construction  of  iron  shi^-s  as  they  do  to  tubular 
bridges,  and  we  may  therefore  find  it  serviceable  to  offer  a 
few  remarks  upon  them. 

In  the  earlier  experiments  it  was  found  that  round, 
square,  and  rectangular  tubes,  of  a  given  length,  presented 
nearly  double  the  resisting  powers  when  the  same  weight 
of  material  was  applied  in  the  form  of  a  tube  or  cell  than 
it  did  in  the  form  of  a  solid  plate.  These  facts  were  sub- 
sequently confirmed  by  Professor  Hodgkinson's  experi- 
ments, of  which  the  following  table  is  an  abstract.  (See 
Table,  page  28.) 

A  plate  employed  as  a  ])illar  resists  flexure  in  a  much 
higher  ratio  than' in  the  simple  proportion  of  its  thickness, 
such  stiffness  or  strength  being  analogous  to  the  transverse 
stiflhess  of  a  beam;  hence,  as  in  the  beam,  it  will  also  be 
highly  advantageous  to  distribute  any  given  material  in  a 
pillar,  in  such  a  manner  as  to  ensure  the  greatest  possible 
depth  in  the  direction  in  which  it  is  liable  to  bend.  Mr.  Uodg- 
kinson  states  that  if  the  pillars  are  short  as  compared  with 
their  diameter,  such  precautions  are  unnecessary,  the  cubic 
inch  of  wrought  iron  cannot  be  put  in  better  form,  but  if  it 
were  rolled  mto  a  very  long  and  very  thin  plate,  one  inch 
broad,  and  placed  on  edge,  the  smallest  force  would  bend 
it.  if  we  shorten  this  thin  plate  by  increasing  its  thick- 
ness, but  maintaining  the  same  height  of  one  inch,  wo 
shall  increase  its  resistance  to  flexure  in  proportion  directly 
to  the  cube  of  the  thickness,  and  in  proportion  inversely 
to  the  length,  since  the  length  wQl  diminish  in  the  same 
proportion  as  the  thickness  increases,  therefore  the  strength 
will  increase  directly  as  the  square  of  the  increasing 
thickness,  or  inversely  as  the  square  of  the  decreasing 
length,  until  the  plate  arrives  at  such  a  thickness  that  it 
will  fail  partly  by  crushing.  This  law  will  now  begin 
to  vary  as  we  go  on  increasing  the  thickness  at  the  ex- 
pense of  the  length ;  and  ultimately,  as  we  approach  the 
cube  itself  again,  the  strength,  instead  of  varying  as  the 
square  of  the  increasing  thickness,  will  cease  to  vary  at 
all  with  the  thickness ;  its  strength  will,  therefore,  have 
varied  during  these  changes,  as  every  power  of  the  thick- 
ness between  0  and  the  square  of  the  thickness,  while  the 
resistance  itself  would  be  represented  progressively  by 
every  qnantity  between  16  tons  and  0,  the  quantity  of 
material  or  section  and  height  having  remained  constant, 
so  that  fi-squaro  inches  of  sectional  area  on  the  top  of  a 
tube  may  resist  any  compression  between  0  and  n  X  1^ 
tons,  acoording  to  the  form  in  which  it  is  applied. 

We  should  thus  use  the  thickest  plates  we  can  get  for  the 
top  of  a  sliip  or  a  tube,  until  their  thickness  was  such  that 
any  variation  in  the  thkkness  causes  no  corresponding  varia- 
tion in  their  resistance  to  compression ;  beyond  this  we  go^ 
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Resistahoi  of  Bcotahoulab  Tubes,  all  Tbh  Fekt  Loaio,  to  a  Fobox  of  CoxPBSHioir  in  thi  Diucrriosr  of 

THxn  Lbhqth. 


of  tube. 

ThiekneH  of 

Weight  with 

which  baeUbif 

or  peroeptible 

aiidalatira  WM 

oLeeiied* 

Weight  or 

greatett  redft- 

WBaVtt 

F^nnoTMotioBOf 
tabe. 

AreaofMctioB 
of  tube. 

Wei|3it  per  aqun 

iaehorfrefttMt 

ntbUnce. 

indief. 
41       X  4-1 
4-1       X  4-1 
4-25     X  4  25 
4-25     X  4-25 

inchet. 
•03 
•06 
-083 
•184 

Ibe. 

■•• 

29,290 
46,814 

Ibf. 

5,584 
19,646 
87,854 
51,690 

D 

iachei. 

•5040 

1-0200 

1^4840 

2-8947 

tOBf. 

4-9020 

8-5986 

11-2870 

9-6360 

8-175  X  *•! 
SB      X  4-75 

•061 
•264 

18,209 

•  •• 

28,289 
197,168 

1582 
7-826 

6-786 
12-015 

i     1 

•26    &  ^126 

99,916  (?) 

'206,571   ■ 
.    =  92-2     ' 
t     tons.    J 

6-89  (nearly) 

8  4      X  4-26 

t     \ 

13-8845 

8-1       X  4-1 

•069 

I     (nearly) 

87,401 

••• 

43,673 

••• 

1-885 
8-8466 

9-877 

^       X4} 

U  1 

r    Notcraahed 
\  with  11-12  toD8 

8-1       X  8-1 
«-37    X  8-87 
8-6      X  8-875 

8-5      X  8-4 

•06  (nearly) 

•139 

•2191 

•245  &  -238 

15397 
82,475 

••• 

27,545 
100395 
198,955 

2-070 

4-9262 

7-7867 

8-4665 

5-926 
9v98 
11-46 
f    Kotcniihed 
1  with  11-05  tons 

8-1      X  8-1 

•0637 
•0637 

56,680 
46,685 

70.070 
82,027 

8-551 
8-551 

8-809 

81      X  8-1 

10-812 

— 

no  further  advantage.  If,  however,  we  are  compelled  to  use 
thin  plates,  we  should  arrange  them  so  as  to  easnre  depth 
to  resist  buckling.  If  one  cubic  inch,  when  rolled  out 
into  a  long  strip,  so  as  to  iail  by  flezare,  were,  for  instance, 
formed  into  coimgations.  it  would  in  this  form  support 
considerably  more  than  in  the  form  of  a  straight  plate. 

Fig.  4. 


for  instead  of  being  a  mere  line  in  section,  with  no  depth, 
it  would  now  possess  a  depth  equal  to  the  versed  sine  of 
the  oormgations,  or  equal  to  the  distance  between  eadi 
convexity ;  and  in  this  corrugated  form  we  shoold  attain 
the  maximum  resistance  to  pressure,  via.,  16  tons,  with 
our  plates  much  thinner  than  when  used  stndght.  The 
depth  would  be  still  further  increased  if  we  folded  our 
corrugated  plate  round  upon  itself,  so  as  to  complete  a 
eeries  of  tubes,  taking  care  to  unite  carefully  the  points  of 

Fig.  5. 


contact  There  are  numberless  familiar  examples  of 
stiffness  obtained  by  such  method  of  construction.  An 
ordinary  paper  fan,  and  many  household  articles  in  tin, 
though  constructed  of  thin  and  pliable  material,  are  ex- 
tremely strong  and  rigid  from  the  depth  acquired  by  the 
bending  of  the  material.  The  domestic  tea-board  and 
dust-shovel  are  striking  examples.  It  thus  becomes  a 
question,  with  a  given  section  of  material  of  given  thick- 
ness, how  to  construct  the  strongest  form  of  pilliff  or 
a  series  of  pillars  to  resist  crushing,  and  how  near  we  can 
with  this  form  approach  to  the  limit  of  16  tons  per  square 
inch. 


Since  a  flat  plate,  for  the  reasons  explained,  will  bend 
sooner  than  a  curved  plate,  it  would  be  concluded,  nsto- 
rally,  that  a  round  tube,  of  moderate  dimensiont  and  of 
given  thickness  and  section,  would  be  a  stronger  form 
than  the  same  plate  in  a  rectangular  form,  in  which  1^ 
resistance  to  crippling  must  depend  solely  on  the  foor 
angles;  and  nnce  the  rigidity  afforded  by  the  soglesu 
extended  throughout  the  four  sides  of  a  i^«c^£[^ 
tube,  b  some  manner  proportionate  to  the  distance  irom 
the  angles,  it  would  be  concluded  that  a  sqosrsjnbe 
ri  would  be  stronger  than  a  rectangular  tobe  y  I 
oonstructed  with  the  same  plate,  inasmuch  as  the  cential 
portions  of  the  longer  sides  of  the  rectangle  will  be  lesi 
maintained  in  form  on  account  of  their  greater  ^j^jf'^ 
from  the  angles ;  similarly  increased  strength  might  be 

expected  from  this  form  rTl  These  assumptions 
were  all  submitted  to  experiment  and  confirmed. 

For  this  purpose  a  number  of  tubes  or  cells  of  wrongbt- 
iron  were  constructed,  all  ten  feet  long,  and  either  fonr 
or  eight  hiches  square,  or  of  rectangular  form  about  roar 
by  eight  inches ;  their  ends  were  perfectly  flat,  and  thqr 
were  compressed,  by  the  intervention  of  a  lever,  between 
two  parallel  discs  of  steel,  with  arrangements  for  msin- 
taining  the  pressure  perfectly  vertical,  the  cells  being 
supported  laterally.  The  direct  object  was  to  ascertain 
the  value  of  each  particular  form  of  cell,  and  to  ascer- 
tain the  resistance  per  square  inch  of  section  in  each  case. 
The  lateral  dimensions  of  these  cells  are  so  large,  that 
with  a  length  of  ten  feet  the  pillars  were  not  destroyed 
by  flexure  as  in  a  long  piUar,  but  by  absolute  buckling 
or  crushing ;  the  strongest  possible  form  should,  therefore, 
give  about  16  tons  per  square  inch  of  section.  '       ^ 

Similar  experimenU  were  then  made  with  cirtnisr 
cells,  under  precisely  similar  circumstances  for  com- 
parison. The  cylinders  varying  from  1  Jin.  to  6m.  in  aia- 
meter ;  the  diameter  being  so  small  in  some  cases  u  com- 
pared with  the  length,  some  of  these  pillan  &ued  Dy 
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flnon,  and  feUmred  the  Uwi  of  long  pillaTB,  the  ndit- 
m»  iamating  aaaxfy  Invcnelr  u  tlie  tqoare  of  the 
laglli ;  but  wbora  the  diuneter  vw  lix  IniAss,  th«  length 
W^  lea  Itet,  flexnre  coald  not  take  plioe,  end  the  oella 
Uid  bf  badcIIoK  or  cnahlog,  h  in  ftll  the  nolangaUr 
filin,  and  in  Micib  pilbn  Uie  itRatgth  ii  independHit   of 

To£aw  bcnr  the  ndhne  In  the  rectangnlir  ftod  cylio- 
diU  tabes  took  pUoe,  the  ifflMzed  drawing*,  at  repre- 
itfad  by  F!ga  S,  7,  8,  lud  9,  iiiBf  be  meftil. 


nm  the  fbrqi^iV  KaeaidM  it  wiU  be  olaBTTed,  that 
ta  order  tQ  attain  A*  nabninn  povan  of  lastataiKe  to 
eenpnMfon  in  the  oaa  of  inn  pUlae  in  ocaialnutka,  that 
ftaaiinHebaKwithUiiopIaUa  next  to  the  plate  itwlf  ii 
Hm  wvkert  erperimeated  npeo ;  the  next  in  the  aider  of 
itaangth  it  tho  wefngnhr  fom  with  adiviikn  aciOM  the 
ecntre  *a  at  a,  \a\     I  but  the  belt  diitrfbatioD  of  the 


■alMiel  ia  in  the  o^lindriiAl  farm.  Thli  kttec  cannot, 
hoiwi  I  er,  be  aceompluhed  conveDiently  in  ihip  building,  bnt 
the  fectangnlar  or  cellolar  Mntttruction  i*  applicable  tn  all 
caan  wttere  renalanoe  to  aomprenlon  u  well  ai  tendon  ia 
leonred  in  the  bull  and  nppn'  decks  of  Tenela, 

Lant.1,  oi  TEa  Dbtbibdtioh,  Stbxbotb,  un>  Valdb 
w  WaonoBT-nKM  Plath  imh  Fbamm  la  xtvuwD  to 
Paiia  I  ail  iiiiiiaTiMin — In  Uiii  department  of  ioquity, 
we  b*«B  not  only  to  oon^w  the  natore  of  ttia  nrain* 


..«  diSerent  parta  of  the  ve«el,  ao  aato  ettab- 

iai  a*  naarl;  a*  pOMtble  perfect  nnirormity  of  Btrength. 
What  we  mean  by  unifonuitf  ia,  that  the  lealBtanceB  in 
^f  ooe  part  of  the  vewel  ahonld  b«  proportioned  to  the 
Miama  on  my  other  part,  and  that  no  watte  of  miterial 
■boold  lako  place  beyood  what  ia  oecaoaiy  to  maintain 
dw  balance  M  the  oppoiiog  forcaa  of  strain  and  reeiat- 
Boee.  In  oar  endeavour  to  determine  the  aaperior  valna 
of  ireo  a*  a  matwial  of  which  veaael*  ihoDld  be  con- 
Mrnetcd,  we  have  not  entered  into  the  qaestion  of  diatri- 
tntiofi.  Tiiia  ia,  however,  one  of  the  meet  important 
tloDtnta  of  oonitmction,  and  in  otder  to  ipproiimate  as 
dowly  aa  pMaible  to  nnifonnitj  of  etrengtb,  we  have  to 
anlf  the  material  In  rach  fonna  and  pontiona  aa  will 
etertcally  rea^  all  the  Tariona  atraina  to  which  the 
raael  ia  nlyected- 

It  will  be  obaerred,  that  in  the  preceding  inveitigatloii 
■•  have  innriablj  viewed  the  qnestion  of  vaaaela  aa  the; 
Ka  new  bqUt,  bong  ntjeot  to  much  Mreier  ^----- 


fbrmerly  when  biult  of  wood.  Tho  preeeot  claai  of 
-■samer*  are  nearly  double  tho  length  that  they  ware  for- 
lerly  at  miltng  vcMela ;  and  the  depth*  are  mttch  lew 
in  pioportion,  ao  « to  render  their  powers  of  reriatance  to 
the  action  of  the  aea  leea  than  one-half  that  which  would 
have  been  the  case  had  the  form  of  coostmction  been 
npon  tt»  old  principle.  Tbia  beins  the  case,  a  uriee  of 
■trains  of  double  Intenri^  are  bron^t  into  eiialence,  and 
theea  have  to  be  provided  against  If  we  are  to  have  Bafe 
— mek  on  the  new  priociple  of  cooatraction. 

All  these  cbanees  are  ^lementa  oT  wesknea  unless  met 
by  an  equable  diMribation  of  the  matwiil,  and  it  ia 
on  this  principle  that  we  have  treated  the  now  build  of 
veaaeli  as  liollaw  girders.  Let  ni.for  example,  tabe  a 
flrat-rate  ship  of  war  as  bailt  aeven^  years  ago,  aoch,  for 
instance,  as  the  Vktory,  and  we  have : — 

FwlhelengthbetworatlwperpeBdfanilaTB...   260    o' 

Breadth  of  be«m    go    1 

Depth 63  10 

TUb  aoc<HdIng  to  formnla  W  sa-j—  woold— ifbnilt 

iron  and  dnly  pmportloned  with  seetioMl  areas  of  600 
•qnaie  indies,  and  il  suspended  on  two  points,  stem  and 
stern,  suatain  a  loid  in  the  middle  of  9,786  tons,  or 
19,S70tolM  if  equally  diatri bated. 

Taking  the  aame  sectional  area,  and  aj^iying  it  to  a 
venal  rimilar  to  the  Warrior,  and  we  have,  with  the 
*Bino  areas  and  the  same  constant  60,  the  decks  being 
dnly  pRwortiooed  to  the  bottosn, 

itot.    Is. 

PorlbelBDffth  380    0 

Bnadth  ...._ G8    4 

D^th^ 42    0 

breaking  welriit  in  the  middle,  or  10,610  tona  equally 
distribnted.Miichiillttlemorethanbalfthealrengthorthe 
former.  From  these  facts  it  wilt  be  aeen  that  we  rei^nire 
an  increased  sectional  areaof  STS  square  laches  in  addition 
to  balance  the  renstlng  force*  of  the  two  dllps,  which 
evidently  shows  that,  increasing  the  lengthand  diminiahing 
the  depth,  the  present  build  of  veoela,  when  conatnicted 
of  the  same  material,  requlree  an  Increase  of  strength  in 
the  ratio  of  14TS  :  800  or  aa  1  :  -SIS.  But  this  u  not  all, 
as  we  find  ftom  experimenta  on  the  effect  produced  on 
wrought-iron  when  anbjected  to  allemale  changes  of 
load,  that  to  build  a  dniable  veiael  wa  ahonld  have  lo 
calculate  the  aectioos  of  the  hnll  and  upper  deck,  and  to 
render  it  endnraUe  under  the  varied  strains  to  which  it  is 
snbjected  these  shoold  not,  on  the  sectional  area,  exceed 
five  tons  per  square  iuch. 

A  vessel  thns  eonstraoted  would.  In  oor  opinion,  be 
perfectly  safe  under  every  condition  when  exposed  to  the 
action  of  the  sea,  but,  if  stranded  upon  a  rock  or  shelving 
beach  with  coal  and  cargo  on  hoard,  she  woold  be  severely 
tried  by  the  force  of  impact  when  oonUanoualy  rising  and 
falliug,  and  anbjected  to  the  influeooe  of  a  leoipeetuous 
sea.  But  even  in  this  precarioQa  position  it  ia  very 
qneetionabls  whether  or  not  she  wonld  go  to  piecea.  On 
the  contrary,  we  are  of  opinion, if  constructed  with  water- 
tight bulkheads,  strong  longitudinal  keelsons,  and  double 
b^loms,  that  in  nine  cases  ont  of  ten  she  would  hold 
together,  and  save  the  lives  of  all  on  board. 

In  the  distribution  of  the  material  there  Is  anolher 
consideration  of  great  importance,  and  that  la,  that 
in  all  bodies  In  (he  form  of  beami,  whether  hallow 
or  tolid  [they  follow  the  same  law  as  regards  a  trans- 
versa  strain),  the  straioi  are  always  greateat  in  the 
middle,  and  progressively  diminish  to  the  points  of 
support  at  eithiT  end.  These  &cts  are  self-evident, 
and  show  in  the  caae  of  an  iron  ahip  that  the  same 
thlcknen  of  plates  is  not  required  when  working  (tova 
the  ocDtre  at  midehlps  lo  the  stem  and  stem.  In  fad, 
they  «l)00ld  taper  and  be  tednced  in  thickneas  in  the 
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ratio  of  their  distancei  from  the  centre  till  they  reach  the 
extremes  at  each  end.     Theoretically  thia  is  true,  bat  in 

Eractice  we  have  to  consider  how  much  the  thickness  can 
e  reduced  without  danger  to  the  structure,  and  in  these 
we  may  here  observe  that  the  redaction  should  not  exceed 
one-third  between  the  centre  and  the  two  extremes.  Or, 
in  other  words,  if  we  assume  the  strakes  or  sheathing 
plates  of  the  bottom  and  round  the  bilge  to  the  height  of 
the  interior  floor,  or  one-fifth  of  the  depth,  to  be  ^th  of 
an  inch  thick,  it  then  follows  that  their  thickness  may  be 
safely  and  progressively  reduced  to  (ths  thidc  towards  the 
l>ow  and  stem.  The  same  reduction  tof  ths  thick  may  be 
made  from  that  point,  one-fifth  of  the  depth,  to  the  neutral 
axis  of  transverse  stnuns,  or  about  half-way  up  the  ship's 
side,  when  they  should  again  increase  to  {ths  thick  on  the 
top  sttakes  at  the  deck,  on  each  side,  where  they  have  to 
penorm  the  office  of  stringers  under  the  action  of  the  two 
forces  of  tension  and  compression. 

From  these  remarks  it  is  obvious  that  a  careful  dis- 
tribution of  the  material  is  a  desideratum  of  considerable 
importance  in  shipbuilding,  and  although  it  may  be 
necessary  in  some  oonstructions  to  make  deviations,  it  is 
nevertheless  essential  that  the  law  of  strains  should  be 
carefully  observed  and  weak  parts  eflfectively  guarded 
Against. 

It  will  not  be  necessary  in  this  communication  to  give 
drawings  in  illustration  of  these  statements,  as  from 
other  data  the  question  may  be  rendered  sufficiently 
explicit  to  enable  the  iron  shipbuilder  to  proportion 
the  pads  in  the  ratio  of  the  strains,  and  to  afford  to  the 
ship,  as  a  whole,  ample  powers  of  resistance  to  the 
forces  by  which  she  may  be  assailed ;  care  however  being 
taken  to  provide  for  wear  and  tear,  oxidation,  and  aU 
those  other  influences  which  tend  to  weaken  the  ship. 

I  would  have  entered  more  on  this  question,  but  I  have 
already  exceeded  the  limits  of  an  ordinary  paper,  and 
must  reserve  for  some  future  occasion  the  farther  develop- 
ment of  a  subject  of  such  deep  interest  in  connection  with 
naval  construction.  I  may,  however,  state  in  conclusion, 
that  the  iron  navy  of  this  country  is  destined  to  take  the 
place  of  the  "  Hearts  of  Oak,"  and  become — as  many  now 
living  may  hope  to  see  it — the  dread  of  our  enemies,  the 
bulwark  of  commerce,  and  the  harbinger  of  peace.  ' 


DISCUSSION. 

Capt.  Hevdebson  said— As  an  old  sailor  he  wished  to 
offer  some  observations  on  the  construction  of  ships,  but 
especially  of  light-draft  steamers  for  India,  in  which  he 
liad  had  some  twenty  years'  experience,  and  gained  much 
information  from  Mr.  Fairbaim.  With  reference  to  the 
diagram  on  the  wall  of  a  box-girder  or  deck-stringer,  by 
which  Mr.  Fairbaim  strengthens  the  upper  decks  of 
ships,  he  (Mr.  Henderson)  stated  that  he  had  practically 
adopted  this  system  in  river  steamers  of  the  Assam 
And  native  types,  the  bottom  forming  the  bow,  with 
seven  keelsons,  on  the  bow-and-stnng  principle  of 
construction.  The  Government  sloop  steamer,  built  for 
the  Indies,  was  on  the  reverse,  t.  e.,  the  bottom  formed 
the  string,  and  the  arched  girder  the  bow  above ;  and 
on  being  tiled  on  the  Thames  in  1861,  with  full  power 
of  engine,  the  bottom  bent  downwards.  The  arched 
girder  was  strengthened  before  shipment  to  India.  Simi- 
lar trials  on  the  Thames  of  the  Ataam  Nautilus^  also 
built  \^  himself  (Capt.  Henderson],  proved  her  speed  and 
steering  power;  and  her  strength  had  been  tested  by 
grounding  on  the  banks  of  the  Thames,  and  lying  across 
4ock  gates,  with  40  tons  on  board. 

Mr.  John  Hawkshaw  remarked  that  little  room  was  left 
Tor  observation  on  the  paper,  because  it  dealt  so  largely  with 
the  elementary  principles  of  construction  which  were 
generally  known  and  acknowledged.  He  should,  perhaps, 
best  show  the  extent  to  which  he  agreed  with  his  friend, 
Mr.  Fairhaim,  by  mentioning  the  principal  point  on  which 
he  differed  from  him.  The  paper  advocated  what  he 
would  call  the   old-fiuhioned   principle  of  putting  to- 


gether iron  plates  by  punching  the  rivet  holes,  as  better 
than  that  which  he  believed  he  (Mr.  Hawkshaw)  had 
adoptee}^    perhaps    more   extensively   than   any  other 
engmeer,  viz.,  by  drilling.    He  differed  entirely  from  the 
views  laid  down  by  Mr.  Fairbaim  in  tbid  paper.     He 
(Mr.  Hawkshaw)  had  used  the  method,  which  his  friend 
Mr.  Fairbaim  must  permit  him  to  call  the  dedge  hammer 
prmciple,  for  ma^y  years,  and  he  had  come  to  the  con- 
clusion that  this  punching  principle,  whether  in  ship- 
building or  bridge-building,  or  in  any  other  of  thoae 
different  constructions  to  which  iron  was  now  applied,  was 
very  faulty.     He  (Mr.  Hawkshaw)  had  for  some  yean 
past  adopted  the  principle  of  drilling  the  plates,  and  he 
had  no  hesitation  in  saying,  from  his  experience,  it  wu 
greatly   superior  to  the  work  which  was  produced  by 
punching.    He  had  no  hesitation  in  saying  that  if  the 
Britannia-bridge,   instead   of    being    put   together  by 
punched    plates,    had    been   put    together   by  drilled 
plates,  there  would  have  been  a  better  result  by  20  or  25 
per   cent      There  was   considerable  difficulty  in  the 
first   instance,   when    he    required     manufacturer!  to 
drill  instead  of  punch,  viz.,  the  increased  cost  which  the 
manufacturers  thought  would  be  entailed  by  this  plan, 
but  such  was  not  proved  to  be  the  case.    Gentlemen  who 
had  constracted  iron  work  for  htm,  and  who  had  adopted 
the  principle  of  drilling  instead  of  punching,  had  stated 
publicly,  and  he  (Mr.  Hawkshaw)  was  therefore  jii8ti6ed 
in  asserting,  that  having  once  gone  to  the  expense  of  pro- 
viding drilling  machinery,  it  was  cheaper  to  drill  than  to 
punch.    He  had  had  machinery  constructed  which  would 
drill  from  80  to  60  and  even  80  holes  at  once,  and  the 
work  obtained  by  that  method  was  very  superior  to  that 
on  the  old  plan.    A  simple  experiment  would  show  thiL 
Take  a  number  of  plates  that  had  been  riveted  together, 
having  been  previously  drilled,  and  saw  them  through 
the  line   of    the   rivets,  and    do    the    same   with  a 
similar  number  of  plates  riveted  after  being  punched 
(and  he  had  tried  it  himself),  and  it  would  be  found  that 
in  the  one  case  the  line  of  demarcation  ^tween  the  rivet 
and  the  plates  could  scazoely  be  traced,  while  in  the 
other  numerous  interstices  not  filled  up  between  the  nvei 
and  the  plates  were  frequent.    If  they  had  merely  to  rijet 
two  plates  together  by  (Minchin^,  no  doubt  by  adopting 
the  principle  of  compression,  which  he  agreed  with  Hr. 
Fairbaim  was  bettor  than  the  hammer,  these  intentioes 
might  be  filled  up ;  but  when  a  large  number,  say  ten 
plates,  had  to  be  put  together,  there  Uie  punching  system 
failed,   whilst  with  the  drilling  system  the  ten  plates 
could  he  put  together  with  the  same  perfection  as  two. 
As  that  was  the  only  point  on  which  he  differed  from  the 
views  expressed  in  tlie  paper,  he  might  be  eicosed  call- 
ing attention  to  it.    With  regard  to  the  paper  generally, 
it  laid  down  a  great  number  of  principles  which  were  uni- 
versally acknowledged,  but  it  did  not,  as  it  appeared  to 
him,  touch    that   very    difficult   question   as   to  what 
was  to  be  the  mode  of  constraction  for  iron  ships  of  war. 
He  had  himself,  as  far  as  he  had  had  time  and  oppor- 
tunity, given  considerable  thought  to  that  question ;  and 
he  was  free  to  confess  that  the  ihore  he  thought  about  it 
the  more  he  found  it  surrounded  with  difficulties.    H«, 
therefore,  could  not  agree  with  those  gentlemen  who 
thought  that  by  this  time  somebody  or  other  ought  to 
have  determined  what  was  the  best  form  of  construction 
for  a  ship  of  war.    Before  they  determined  that  question, 
they  must  settle  previously  which  of  two  principles  wii 
to  be  adopted,  viz.,  whether  the  armour  of  a  ship  was  to 
form  part  of  and  conduce  to  the  strength  of  the  ship,  or 
whether  the  armour  of  a  ship  should  be  treated  as  some- 
thing extraneous  to  the  ship,  to  be  placed  upon  it  or  iiung 
about  it,  to  be  donned  or  doffed   as  occasion  required- 
Until  these  questions  were  answered  he  did  not  see  how  they 
were  to  arrive  at  the  proper  form  of  construction  for  "^^^P'Jj 
war.    So  far  as  he  had  had  opportunity  of  judging— and 
he  had  seen  La  Gloire,  as  well  as  the  Warrwr  and  other 
rpecimena  of  war  ships,  and  the  various  targets  that  had 
been  experimented  upon  at  Shoeburynees^he  thought 
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ibere  wm  a  confuiioD  of  ideu  aa  to  what  was  to  be  aimed  at. 
It  did  DOt  appear  to  be  settled  whether  the  annour  should 
fisnn  part  of  the  ship,  and  therefore  add  to  its  streogth,  or 
vbether  it  should  be  something  merely  to  defend  the  ship  it- 
lelf.  Thn  must,  however,  be  settled  before  ships  could  be 
hdlioo  an  intelligible  principle.  He  gave  this  opinion  de- 
ferentially, because  it  was  a  very  diffi^t  subject,  and  poe- 
Alyoever  would  be  solved  without  the  terrible  experiment 
oft  great  war.  So  iar  as  he  had  been  able  to  come  to  a 
etmclnson  on  the  subject,  he  did  not  see  why  the  armour  of  a 
diip  Aoold  not  be  made  conducive  to  its  strength.  He 
was  hmoured  by  the  committee  appointed  to  consider 
thit  sotject  by  being  requested  to  construct  what  was 
oiled  a  target.  It  was  not  in  fact  a  mere  target  he  had 
coastnicted,  but  a  combination  of  iron  plates,  to  illustrate 
Ms  own  views  of  war*ship  construction.  He  stated  dis- 
&d\y,  in  writing  to  the  committee,  that  it  was  not  put 
fiswaid  amply  as  a  target,  because  if  they  wanted  a 
tirget,  a  thing  merely  to  resist  shot,  it  was  the  simplest  of 
dl  things  to  make.  All  they  had  to  do  was  to  make 
nmething  as  like  an  anvil  as  they  possibly  could,  a  large 
lump  of  iron  of  the  best  texture.  This  would  doubtless 
Rsistshot  But  the  problem  they  had  to  solve  was  how 
to  intiodnce  this  enormous  mass  of  iron  into  the  fabric  of 
the  ship,  and  whether  it  could  not  be  conducive  to  the 
ftnogth  of  the  stracture.  This  was  not  easy  to  do.  The 
qustion,  however,  must  be  solved  before  they  could  set 
iboat  building  a  ship  of  war. 

Hr.  John  Grantham  would  take  the  liberty  of  inter- 

Teoing  between  his  two  friends,  Mr.  Fairbaim  and  Mr. 

Hawbhaw,  on  the  question  of  riveting,  a  subject  to  which 

ba  had  given  great  attention,  and  on  which  he  had  lately 

rad  a  paper  before  the  Institute  of  Naval  Architects. 

He  did  not  wholly  agree  with  Mr.  Hawkshaw  on  all  his 

points.     He  believed  that  in  bridge-building  and  all 

Mght  structures  it  was  not  difficult  to  drill  the  holes 

nocnsfiilly,  and  much  better  than  if  they  were  punched ; 

bottbe  paper  dealt  principally  with  ship-building,  and  there 

t  diffiiient  condition  of  things  arose.     They  had  scarcely 

injitrught  plates  In  a  ship,  but  they  were  for  the  most  part 

of  t  carved  form.     The  plates  had  to  be  applied  singly, 

OM  after  another,  under  difficult  circumstances,  and  hence 

Ming  could  not  be  readily  performed  with  success,  and 

he  cohered  it  objectionable.    In  putting  together  two 

pUies  00  advantage  could  be  daimed  for  drilling,  for  when 

the  two  plates  were  put  together,  in  drilling  a  burr 

formed,  and  the  oil  and  dust  from  the  outer  plate  fell  in 

between  the  two  plates ;  that  accumulation  and  the  burr 

M  to  be  removed,  and  for  this  purpose  the  plates  must 

be  separated;  and  he  could  therefore  say,  as  far  as  his 

ovn  experience  went,  that  Mr.  Fairbaim's  remarks  as 

vppliedto  ship-building  were  correct;  but  with  regard  to 

itaigfat  girders,  or  bridge  work,  with  which  Mr.  Hawkr 

■baw  had  been  principally  engaged,  drilling  was  by  far  the 

be<t  process  with  a  number  of  plates.    There  was  no 

^vsUoQ  that  the  holes  could,  by  drilling,  be  made  more 

aeeonte  than  by  separate  punching,    He  had  hoped  that 

^«  piper  would  have  dealt  at  greater  length  with  some 

of  the  points  of  importance  occupying  public  attention, 

nd  that  it  would  have  entered  more  largely  on  the 

IQotioD  of  the  construction  of  ships  of  war.    He  thought 

^  paper  had   not  gone  sufficiently  into  that  subject. 

"^be  great  question  of  the  day  to  be  determined  was, 

^ere  our  ships  for  the  Royal  Navy  to  oontinue  to  be 

btiiit  of  wood,  or  were  they  to  be  built  of  iron  ?    In  the 

nterehaot  navy  this  question  had  long  been  settled.    It 

b^  long  been  settled  that  a  ship  was  a  girder  in  principle, 

^  the  nearer  they  approached  to  it  the  better.    It  had 

^g  noce  been  settled  that  a  ship  most  be  strongest  in 

the  centre  and  lightest  in  the  ends,  but  they  had  not  yet 

^^\^  whether  a  ship  of  war  should  be  built  of  iron  or 

*ood.    Home  practical  men  had  gone  halfway  in  this 

fitter,  by  introducing  iron  in  one  part  and  wood  in  the 

O'her.     iQ  his  judgment  that  was  an  unfortunate  com- 

bixuiion.    If  iron  was  good,  let  it  be  iron ;  if  wood 

*^  good,  let  it   be  wood— but  do  not  combine  the 


two  together  in  the  unfortunate  way  in  which  ho 
thought  it  had  lately  been  done.  The  .great  diffi- 
culty with  regard  to  iron  ships  had  not  arisen  upon 
any  difference  of  opinion  as  to  strength — that  had  been 
settled  thirty  years  ago.  The  durability  of  an  iron 
ship  had  also  been  long  since  settled.  T^e  com- 
mercial advantages  of  iron  in  ship-building  had  been  long 
since  acknowledged  by  the  universal  testimony  of  the 
mercantile  community ;  but  there  was  one  question  which 
was  not  yet  settled,  and  that  was  the  great  question  of 
fouling.  The  whole  navv  of  Qreat  Britain  at  the  present 
day  he  believed  would  have  been  bnilt  of  iron  if  the 
difficult  subject  of  fouling  had  been  got  over.  That  was 
the  real  mischief  now  hanging  over  iron  ships.  Referring 
to  another  part  of  the  subject,  whether  the  iron  plating 
was  to  be  made  part  of  the  strength  of  the  ship  or  not, 
they  must  determine  whether  the  rest  of  the  structure 
was  to  be  of  wood  or  of  iron  ?  If  they  had  wood,  aU 
they  could  do  was  to  hang  the  plates  on  the  sides  as  a 
mere  protection.  If  they  made  the  rest  of  the  structure 
of  iron,  then  came  the  question  whether  the  armour  plat- 
ing might  not  be  made  part  of  the  strength  of  the  ship? 
Why  should  they  not  make  effective  use  of  this  ponder- 
ous protecting  mass  of  iron  in  giving  strength  to  the  ship. 
Why  should  it  be  thrown  away  ?  Why  should  not  the 
whole  ship  be  built  of  iron?  Were  they  still  to  adhere 
to  that  which  the  mercantile  community  had  long  con- 
demned, and  still  ding  to  wood  in  the  construction  of  the 
hulls  of  the  ships  of  war  ?  More  especially,  considering 
that  all  war  ships  were  built  for  steam  engines,  for  which 
a  wooden  structure  was  unfitted.  Then  came  the  question 
of  fouling.  He  had  been  for  40  years  connected  with 
shipbuilding,  and  for  30  years  had  given  his  attention  to 
the  subject  of  fouling  of  ships,  and  he  ventured  to  assert 
that,  in  spite  of  all  the  inventions  and  suggestions 
which  had  been  brought  before  the  public,  they  were 
no  forwarder  at  this  day  than  they  were  ^5  years  ago. 
He  would  call  attentton,  however,  to  the  fact  that  there 
were  ships  built  half  of  iron  and  half  of  wood,  but  not  in  a 
manner  adapted  for  some  of  our  vessels  of  war.  The  ribs 
and  many  other  parts  were  of  iron;  but  the  ship  was 
afterwards  covered  with  wood.  Those  ships  had  been 
found  the  best  for  tromcal  climates  as  regarded  the  foul- 
ing of  the  bottoms.  They  possessed  many  of  the  advan- 
tages of  iron  ships,  and  got  rid  of  the  evil  of  fouling. 
Ships  of  this  class  had  been  found  exceedingly  service- 
able. He,  however,  would  suggest  an  additional  step  in 
this  direction,  and  that  was  to  build  the  whole  ship  of 
iron,  and  afterwards  sheath  her  with  wood,  and  copper 
her  under  the  water.  They  had  proofs  that  this  system 
was  excellent ;  it  prevented  fouling,  and  secured  all  the 
practical  advantages  of  an  iron  ship.  He  believed  if  this 
had  been  done  years  ago  there  would  not  have  been  a 
single  wooden  ship  in  the  navy,  and  the  whole  contest 
would  have  been  at  an  end. 

Mr.  RooHUssBN  said,  as  he  was  connected  with  several 
continental  iron  and  steel  manufacturers,  he  might  be 
allowed  to  say  a  few  words  on  the  strength  of  iron,  the 
use  of  which,  as  a  material  for  ship-building,  together 
with  the  employment  of  steam  as  a  propelling  power, 
was  largely  extending,  not  only  in  this  country,  but  also 
in  France  and  America.  The  average  tensile  strength  of 
the  ordinary  iron  used  for  ship-building  was  32^  tons  in 
the  line  of  the  fibre,  and  31}  tons  across  the  fibre.  He 
had  with  him  the  details  of  experiments  made  by  Mr. 
Fairbairn,  which  corroborated  those  figures.  He  thought 
that  steel  might  with  advantage  bo  introduced  into  plates 
for  ships;  and  it  was  worthy  of  consideration  how  far 
this  lighter  material  might  be  beneficially  employed. 
The  steel  might  be  rolled.  It  was  simply  a  question  of 
power.  If,  by  so  doing,  400  or  600  tons  weight  could  be 
saved  in  the  plating  of  a  ship  like  the  Warrior,  it  would 
afford  great  facilities  for  carrying  a  heavier  armament. 

Captain  Sklwth,  R.N.,  would  say  a  few  words  on  the 
question  of  strains  to  which  ships  were  subject  at  sea.  The 
strains  were  not  as  pointed  out  by  the  author  of  the  paper 
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though  he  (Capt.  Selwyn)  was  awaro  that  mich  were 
in  aocordance  wHh  the  views  generally  held,  which 
eappoeed  a  ship  beiog  poarfbly  mispended  between  the 
cresifl  of  two  wa?«a.  Those  who  advanced  that  idea 
seemed  to  forget  that  which  was  safficieatly  patent  to 
all  seamen,  viz.,  that  a  ship  in  such  a  condition 
immediately  sank  In  the  water  to  a  medium  line  of 
flotation.  There  were  only  two  cironmstances  under 
which  the  waves  could  so  operate  :  one  was  when  from 
a  gale  or  swell  at  <he  etero  the  waves  came  in  that 
direction,  and  the  other  was  when  a  vessel  was  driven 
by  a  gale  against  a  heed  wind.  Evexy  good  seaman 
Imew  it  was  madnesB  to  drive  a  ve«el  raead  against 
a  heavy  gale  of  wind,  for  if  they  did  so  invariably 
the  bows  shot  out  50  or  60  feet  unsupported  in  the  air. 
Under  those  oireumstances  strains  were  brought  on  the 
vessel  such  tt  nothing  ever  built  by  human  hsnds  could 
hope  to  stand  against.  A  good  seaman  would  either  lie- 
to  or  make  only  modeFste  speed.  It  was  true  in  modem 
days  the  outside  pressure  forquidc  passages  sometimes 
led  seamen  to  mst  against  their  better  judgment,  but 
they  knew  they  did  so  at  the  rbk  of  the  vessel  breaking 
np.  He  had  spoken  of  the  sea  oomiag  up  by  the 
sftem,  and  under  such  oooditioDs  no  such  stnio  as  had 
been  described  need  be  feared.  The  vessel,  it  must 
be  remembered,  was  going  ahead  at  a  given  rate, 
and  the  wave  and  undulation — for  he  made  a  dis- 
tinction between  the  two— the  wave  roie  and  fell,  bui 
its  particles  were  not  propagated  forward  as  fast  a-*  the 
undulation.  Those  waves  coming  on  the  stem  found  the 
vessel  progreieing  in  their  own  direction,  and  they  then 
only  gentfy  lifted  the  stem  and  paned  under  the  ship, 
not  causing  any  great  strain,  and  seldom  pooping  tlie 
vessel  unless  some  fialse  manesuvre  had  been  pesformed. 
With  regard  to  the  ^estion  of  thiokoess  of  plates  for 
ihfps,  he  begged  Mr.  Fairfoaim  to  eonsider  whether  or 
not  he  ooold  safely  recommend  fnereased  thickness  in  the 
midships,  and  deereased  thieknem  at  the  ends,  consideriog 
that  il  wae  not  so  mueh  the  effect  of  the  strains  that 
was  to  be  feared  'as  the  results  of  coneusskm  when 
A  vessel  grounded  on  a  bank  and  then  lifted  with  the  sea. 
After  the  battle  which  had  been  so  severely  fought  be- 
tween wood  and  iron,  compromise  was  a  vety  agreeable 
thing  to  hear  of,  but  he  was  afraid  that  Mr.  Qrantham 
had  not  sufficiently  considered  the  effect  of  shells  in  his 
recommendation  of  a  sheathing  of  wood,  whidi  he  was 
sure  would  be  stripped  off  in  ten  minutes  after  the  vessel 
had  been  in  action,  or  would  be  set  on  Are  by  shells ;  and 
even  if  the  wood  were  rendersd  partially  inoombnetible, 
as  no  doubt  it  might  be  done,  the  smoke  from  the 
smouldering  wood  would  be  sufficient  to  render  the  vessel 
untenable. 

Mr.  GniirrHiH  mid  the  wood  sheathing  would  only 
reach  to  the  edge  of  the  armour  plates,  several  feet  below 
the  surface  of  the  water. 

Captain  Selwth  added  that  trial  had  been  made  of  that 
plan,  and  it  did  not  answer  when  armour  plates  were  con- 
cerned .  He  had  read  a  paper  before  the  Institute  of  Naval 
Architects  on  the  galvanic  action  of  the  bottoms  of  ships.  It 
was  proved  that  ^Jvanio  action  couki  not  be  interrupted ; 
as  it  went  on  between  the  iron  and  copper  and  salt  water, 
either  by  strips  of  intervening  material  or  otherwise,  and 
in  spite  of  every  device  hitherto  thought  of.  It  did  go 
on,  because  though  there  might  not  be  metallic  con- 
duction, yet  there  was  conduction  through  the  water 
which  was  sufficient  to  set  up  and  carry  oo  galvanic 
action.  The  effect  of  this  was  accumulated  at  the  point 
of  contact  with  the  armour  plates.  That  action  was  not 
less  to  be  feared  in  the  lighter  construction  for  mercan- 
tile purposes,  and  the  rivets  constantly  dropped  out,  as  in 
the  case  of  the  Harbinger,  In  some  instances  the  gal- 
vanic action  had  been  stopped  by  protecting  the  bottom 
with  asphalto,  and  in  one  rase  by  a  coating  of  brickwoik 
covered  with  acphalte.  With  respect  to  the  bricks, 
they  contributed  nothing  but  an  objeetkmable  weight,  and 
he  thought  a  better  material  tiian  asphalto  might  be 


employed  for  preventing  the  salt  water  from  acting  as  % 
medium  of  setting  up  galvanic  action.  These  matten 
were  so  important  in  the  advanced  state  of  shipbuiUUng 
that  calling  attention  to  them  was  not  out  of  plaoe. 

The  Duke  of  Somebsbt,  in  proposing  a  vote  of  thanks 
to  Mr.  Fairbaim,  said  he  was  sure  those  who  had  heasd 
the  paper,  and  the  discussion  thai  had  followed  on  it, 
would  admit  that  very  many  important  questions  bad 
been  raised.  He  further  thought  it  would  be  admitted 
that  the  Admiralty  had  at  least  been  placed  in  some 
difficulty,  when  called  upon,  at  short  notice,  to  provide 
the  best  ships  of  war.  Tney  had  been  told  that  evening 
that  it  was  very  difficult  to  say  what  was  the  best  poi- 
sible  ship  of  war,  by  penons  who  had  been  inquiring  int» 
the  subject  for  many  years,  lliey  were  told  that  tlie 
Admindty  ought  to  provide  sbms  of  the  best  iroo^ 
and  projectiles  of  the  best  steel,  and  yet,  when  they 
came  to  inquire  as  to  what  was  the  best  iron  and  the  beet 
steel,  there  was  no  conclusive  knowledge  to  be  obtained. 
Dr.  Pertsy,  in  the  preface  to  hii  book  on  Hetallaigy, 
stated  that  as  regarded  the  diemical  nature  of  iron,  oar 
knowledge  was  very  imperfect;  and  as  to  steel,  still  more 
so.  Then  they  came  to  the  mechanical  tests :  and  the 
question  then  arose  how  far  did  the  tests  injure  the  iron? 
That  question  was  very  important,  and  one  which  he  did 
not  thmk  had  been  clearly  settled.  He  wanted  to  know 
how  flir  they  could  proceed  in  testing  without  injory.  It 
was  proposed  in  the  paper  tliai  iron  vessels  should 
be  tested.  Would  they  for  thai  purpose  place  tiie 
two  ends  of  a  vessel  m  the  position  repNKOted 
in  the  drawing,  in  order  to  see  whether  or  not 
she  would  break;  or  would  tiiey  test  the  plates? 
Would  such  tests,  if  the  vessel  withstood  them,  leave 
the  ship  or  plates  uniojored?  and  could  thejr 
be  sure  that  no  injory  had  taken  place  ?  With  regard  to 
the  testing  of  ehain  cables  also,  the  eame  qnestion  arose— 
were  they  quite  sure,  in  the  testing  of  chains,  Iww  fiur 
they  mighi  test  them  with  safety  ?  In  regard  to  ihi 
proving  of  cannon,  again  the  same  question  arose— tiwir 
testing  might  injure  the  metal.  As  to  steel  projectilfli* 
how  were  &ey  to  test  them  ?  Wen  they  to  fire  agaimt 
iron  plates  every  time?  Were  they  to  bceak  a  nombcr 
of  plates  in  order  to  break  the  projectiles?  Then  ai  to 
the  construction  of  the  ship  of  war.  They  had  bean  told 
that  the  Admiralty  were  advocating  a  wrong  principle,  and 
that  they  ought  to  maka  up  their  minds  and  build  entirely 
with  either  all  iron  or  all  wood ;  and  another  gentleman  bad 
told  them  he  had  sneoessfully  built  iron  ships,  and  covered 
with  wood.  In  attending  the  meeting  that  evening,  be 
was  in  hopes  of  learning  that  some  of  these  con6icting 
questions  were  about  to  &  solved,  and  that  he  sbould  have 
gone  to  the  Admiralty  in  the  morning,  and  infonned  bis 
colleagues  that  the  whole  question  had  been  set  at  resL 
But  he  was  still  left  in  difficulty.  They  were  told  that 
iron  was  the  best  material  for  resistance,  and  that  tbsy 
ought  not  to  combine  iron  and  wood  together.  That  had 
been  the  opinion  of  the  Admiralty,  and  it  was  the  q»- 
nion  also  of  Mr.  Fairbaim.  They  tried  experiments  at 
ShoeburynesB,  but  Mr.  Fairbaim  had  told  them  they 
must  put  a  certain  quantity  of  wood  bdiiod  the  ircOr 
in  order  to  obtain  an  effective  resistance  to  eboi 
This  evening,  however,  some  gentlemen  bad  toM 
them  not  to  use  any  wood  at  alL  This  showed 
tliat  the  subject  was  still  surrounded  by  numeiotf 
difficulties.  He  would  say  he  was  delighted  to  have  heanl 
this  discussion,  and  he  hoped  they  should  at  some  faiure 
time  have  another  paper  devoted  to  the  consideration  ot 
some  one  or  two  of  the  points  on  which  they  deeiied  to  be 
enlightened.  Instead  of  entering  into  general  qoestKUV 
let  them  take  up  one  great  question  and  see  if  they  could 
arrive  at  satiBfactory  results  upon  it.  In  the  meantime 
he  had  great  pleasure  in  proposing  a  vote  of  thanks  to  m- 
Fairbaira  for  his  verjr  able  paper. 

The  vote  of  thanks  having  been  paased,  . 

Mr.  FAiBBAiair  said  the  paper  was  not  intended  to  oe 
lunited  to  the  qnestion  of  armour  {date  and  ships  of  war. 
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M  H  ajppiied  alio  to  TeHeli  for  oommercial  parposef.  From  the  encloaed  prospectus  it  will  be  perceived  thai 

"" ^  object  wms  to  ahow  how,  both  in  the  navy  and  the   enterprise  ia  do  longer    of   a    parol/   speculative 

Tniriiw,  the  material  oould  be  best  distributed  character,  as  it  promised  to  l)e  if  it  continued  in  the 

to  obiaiD  strength  in  the  ship.    With  regard  to  hands  of  the  directors  of  the  Winter  Qai*den  Company. 


iiatiBg,  ho  was  quiteawarathere  was  difference  of  opinion;        That  Company  has  now  nothing  to  do,  as  the  Duke 

■ibiiownfeolii^waa,whi»rerivetiogwas  well  executed,  assured  me,  with  the  undertaking,  and  indeed  many  of 

Hkj  coold  Doi  have  a  better  teet  of  the  quality  of  plates  the  names  on  the  Exhibition  Committee  aio  a  guarantee 

"*~~' ^hing.aodfWhere  the  holes  were  well  punched,  of  the  respectability  and    public  spirit  which  has  been 

them  to  the  drill,  as  he  found  that  in  drilling  elicited  in  support  of  the  movement. 


e  not  always  exacUy  comcident.    Then  as  i  ^       jj  ^jn  ^ot  be  considered  that  I  have  gone  be- 

of  war,  he  hoped  on  a  future  occasion  to  ^^^  ^y  j^ty  in  venturing  to  request  that  you  would 

IS^f.  P*P?^    ^"      I?  ™J^h   "^^Y:^  Uke  a  fitting  opportunity  of  submitting  this  request  for 

2!?*^  ^^.t  ^?f^*<^"  that  would  realise  the  patronage  of  the  Queen  to  the  noticf  of  her  Majesty. 

cxitti    what  the   Chairman    had  suggested  ^j  there  can  be    uo    doubt  her  gracious    compliance 

-*  -^,  somethiDg  like  certain  information  for  ^^^x\  not  only  be  most  valuable  to  the  prospects  of  the 

»  ^    .^  J      to  rdj  upon  in  the  construction  of  ships.  Exhibition,  but  that  it  would  have  the  effect  of  giving  a 

bskoBkt  do  h»  best  to  accomplish  that  object,  and  from  g^ataiy  impetus  to  the  spirit  and  loyalty  of  all  who  are 

ths  mMDS  he  had  had  he  might  sUte  that  he  was  interested  in  the  welfare  of  this  country— I  am,  <fcc.,  Ac, 

■5*«  ■«  ^  ^^^"^  "***«"*1  })y^  ^y  ""^^  i«>'^  (Signed)            BoBEirr  Peel. 

WMii^  tfiqa  either  for  war  or  mercantUe  purposes.  Under  col.  the  Hon.  Sir  C .  B.  PhippiT 

iUte  cncomsteiioes,  he  hoped  the  Admiralty  would  per-  ^.^^^  CfUe.  Not.  nth.  18«4. 

Ml  B  wfaal  th^  were  now  domg  m  the  construction  of  Mr  Dear  Sir  Robert,— 1  have  had  the  honour  to  lav 

taA^s.    On  the  quesuoo  of  armour  pUtes,  he  would  before  the  Queen  your  letter  of  the  15th  inst.,  and  thi 

^,^tfeqr  w«re  Id  Ittve  300  or  400  pounder  guns  it  was  a  objection,  to  which  on  a  former  occasion  1  alluded,  having 

with  him  whether  it  would  not  be  better  to  be  been  removed,  I  have  received  the  commands  of  her 

plataealtogether.  and  let  the  shots  go  right  Majesty  to  say  that  slie  is  happy  to  be  able  to  accede  to 

ae  they  were  limited  to  a  certain  thick-  the  request  contained  in  vour  letter,  and  to  sanction  the 

amsMl  weight  of  plates;  and  if  they  were  to  cover  announcement  of  the  Dublin  International  Exhibition  as 

WHeii  fiem  stem  to  stem,  and  five  feet  below  the  water  under  her  Biajesty's  patronage. 

fise.  they  would  not  be  able  to  carry  pUtes  that  would  The  Queen  wishes  the  promoters  of  this  patriotic  un- 

mirtthoK  lazge  gims.     If  that  description  of  artillery  dortaking  eveiy  success.— Sincerely  yours, 

WIS  med,  his  opinkm  was  they  would  have  a  more  secure  (Signed)            C.  B.  Phifps. 


ai  better  navj  without  the  iron  plates  than  with  them.      Right  Hon.  Sir  B.  Peel,  Bart. 


The  Secfetry  called  attention  to  some  photographic  ^.        _ 

fipci  of  eocipeers*  drawings,  lent  by  Mr.  W.  Willis,  of  f  JIU   J^ttS. 

BMh-strcet,  Birmingham.    By  means  of  a  photographic  ^ 
the  details  of  which  are  not  yet  published,  copies 


of  dawiogs  can  be  made  rapidly  and  cheaply  of  the  same  ExHiBiriosr   of   Industrial    Art    in    Paris. — This 

wt  a  the  original.    The  original  drawing  is  in  no  way  exhibition,  which  is  now  open  in  the  Palais  de  Tlndustrie. 

hjsnd  by  the  process,  and  the  copy  is  produced  by  simple  in  the  Champs  Elys^es.  and  which  will  continue  so  until 

■payosition  over  the  chemically- prepared  paper,  and  is  a  the  end  of  the  year,  is  got  up  by  one  of  the  societies 

{OHlive  eopy  direct  without  the  intervention  of  a  negative,  formed  to  aid  the  progress  of  art  as  applied  to  industrial 

The  Secsetary  also  called  attention  to  a  model  of  a  tilt  purposes,  and  embraces  specimens  of  the  ingenuity  of  the 

Wbmt,  moived  by  means  of  a  knee  joint,  driven  by  past  as  well  as  of  the  present  time.    There  was  some 

^nX  Hiion  of  a  steam  piston.  delay  in  completing  the  arrangements,  but  at  the  present 

_^^^_^^^_^_^^^_______^^  moment,  although  the  collection  is  not  large,  it  presents 

•  considerable  interest.    It  occupies  the  whole  of  the  central 

WJaiN   INTERNATIONAL   EXHIBITION.  1865.  portbn  of  the  building,  which  is  laid  out  as  a  prf^^ 

'  all  the  objects  are  seen  to  the  greatest  advantage.     The 

Tks  Committee  of  the  International  Exhibition  for  principal  objects  are  contained  in    three   large  square 

IS(5,  have  great  gratification  in  poblishing  the  following  pavilions,  which  occupy  the  centre  and  two  ends  of  the 

sonwpoiideDoe,  conveying  Her  Majesty  the  Queen's  gra-  garden.    That  in  the  middle  contains  some  remarkably 

ninm  hwi iijuu  of  support  to  the  undertaking: —  fine  specimens  of  galvano-plastic  work  from  M.  Oudi;>'*s 

Dublin  Caftle.  Not.  19th,  1864.  works,  at  Auteuil.  where  the  great  fountains,  candelabra, 

Kr  Dbab  Dckv, — ^Afler  the  interview  1  had  the  hon-  and  other  objects  for  the  city  of  Paris,  are  su\)niitted  to  the 

mr  of  hotding  with  the  deputation    representipg    the  electro  process,  and  of  which  we  gave  a  report  from  per- 

CoDwttee  of   the   Dublin  International  Exhibition  for  sonal  inspection  in  the  pages  of  the  Journal  some  months 

1865. 1  wrote   to  Colonel  the  Hon.  Sir  Charles  Phipps.  since.    The  most  conspicuous  specimen  in  M.  Oudry's 

Sfamftting  the  request  that  her  Majesty  would  bo  gra-  collection,  is  a  reproduction  of  an  alto-relievo  from  the 

cioDdy  pleased  to  allow  the  Exhibition  to  be  placed  under  triumphal  arch  of  Constantino ;  this  specimen  of  galvano- 

tbe  Rojnl  patronage,  and  your  Grace  will  be  gratified  to  plastic  art  is  no  less  than  twelve  feet  high  and  nearly  nine 

hsa,  from  the  enclosed  correspondence,  that  this  request  feet   wide,  and   weighs  nesrly  four   thousand    pounds 

kssbeeo  moat  promptly  complied  with. — I  am.  yours  very  English.    The  mould  was  taken  in  gutta-percha,  from  a 

ttlhfally,                    (Signed).                 Bobert  Peel.  plaster  cast.    This  noble  work  is  surroundeil  by  a  fine 

Bh  Gzaes  fhe  Doke  of  Leliuter.  collection  of  electro  bronzes — statues,  statuettes,  lusts,  and 

Dablin  Cartle.  Not.  16th,  1864.  ornamental  works,  iron  castings  covered  with  copper  by 

Mr  Dsaa  8ib  Cbablbs. — A  deputation  comprising  the  M.  Oudry's  peculiar  process,  specimens  of  plate  relied  after 

Doke  of  Lnnster,  Sir  George  Hodson.  Bart..  Sir  R.  Kane,  deposit,  spikes  and  nails  for  shipbuilding  covered  with  a 

Mr.  Dargao.  and  several  other  members  of  the  Committee  thick  coat  of  copper,  and  other  fimilar  objects ;  also  a 

if  the  DahUn  Intematiooal  Exhibition  for  1865,  have  number  of  articles  painted  in  imitation  of  bronze  with  M. 

JQithad  an  lotenriew  with  me  for  the  purpose  of  convey-  Oudry's  peculiar  bronze  pigments.    A  second  pavilion 

mg  the  exprewion  ot  their  hope,  through  their  Chairman,  contains  a  most  remarkable  collection  of  anti(|ne  objects 
the  Dake  of  Lrinster,  that  her  Majesty  w    "  " 
cbosly  pleased  to  aUovr  the  Exhibition  to  be 
her  Bejal  pstranage. 
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tiie  Lonvre.    The  Mleetfoo  lent  by  M.  Le  Garpentier  to    artistic  taste  iiithoat  conyentionaUty.      We  can  no  more 
the  exhibition  contains  specimens  of  almost  every  kind,    expect  repouta^  work  to  replace  casting  and  other  modern 

~        ~  '  ~  modes  of  ornamentation  than  we  can  look  for  the  i-esus- 

citation  of  the  post-chaise  in  competition  with  the  railway, 
but  the  hammering  of  iron,  or  other  metal,  into  gracefiii 
e -• jjjgjj  ^  branch  of  indnstriai  art  that  it  is 


from  the  carved  mnio  staff  to  the  royal  game  of  goose, 
which  Lonis  XIV.  played  at  when  a  child  (this  latter  is, 
however,  the  only  object  not  of  importanee  in  an  artistic 
point  of  view).    The  articles  are  of  all  ages  and  countries, 
and  include  works  of  metal,  wood,  and  ivory— jewellery, 
china,  faYences,  enamels,  terra-ootta,   and    embroidery. 
The  metal  work  and  carvings  are,  perhaps,  the  most  re- 
markable of  all.  hut  the  whole  collection  is  extremely 
choice ;  the  case  of  French  enamels  is  especially  noticeable, 
and  some  of  the  small  arms  of  the  best  Italian  period  are 
very  beautiful.     Amongst  the  iron  work  is  a  shuttle, 
pierced  and  engraved  most  admirably — the  elegant  instru- 
ment with  which  some  aristocratic  Ariadne  of  the  fifteenth 
or  sixteenth  century  made  the  mantle  of  her  liege  lord. 
The  expenditure  of  so  much  art  on  such  an  object  marks 
curiously  the  change  that  has  come  over  the  habits  of 
civilised  people.     The  collection  of  retrospective  art  in- 
cludes contributions  from  other  virtuosi,  and  also  from 
dealers  in  antiquities.    The  third  pavilion  covers  a  selec- 
tion of  fine  specimens  of  modem  art,  made  by  the  society 
from  amongst  the  objects  sent  for  exhibition ;  and  eadi 
visitor  on  entering  receives  aprinted  ticket,  which  entities 
him  to  a  chance  in  the  lottery  which  is  to  take  place  at 
the  conclusion.  It  is  fair  to  mention  here,  seeing  that  the 
ohjeets  of  the  society  are  purely  patoiotic,  that  the  price 
of  admission  is  half  a  franc  on  ordinary  days,  one  franc  on 
Friday,  and  five  sons  on  Sunday.  The  exhibition,  happily, 
does  not  contain  a  mass  of  the  common  arti6h$  de  Parte ; 
almost  every  stand  has  something  in  the  way  of  novelty 
or   improvement   to  recommend    it,  at  any    rate   the 
exceptions  are  the  minority.     The  class  of  wArea  best 
represented,  perhaps,  are  faiences ;  there  are  some  very 
beautiful  specimens  of  omamentid  poix;elaio,   but    the 
fashion   of  the    moment  is  for  earthenware,  and   na- 
turally,  the    manufacturers   are  making   great   efforts 
to  rival  the  productions— now  so  well  known  here-~of 
Minton  and  other  English  makers.     French  ornamental 
wares  of  this  class  are  not  remarkable  for  colour ;  in  this 
they  are  far  behind  Staffordshire.      But  the  Parisian  and 
other  potters  are  making  great  strides  in  tlie  production 
of  panels   and  other  pieces  of  ware  for  decorative  pnr- 

Sses.  The  greater  portion  of  these  are  imitations  of 
alia  Robia  or  other  ware,  the  best  are  produced  after 
original  designs  in  the  flat,  somewhat  affected,  but  grace- 
ful manner  of  Hamon,  who  himself  has  not  disdained  to 
lend  the  aid  of  his  pencil,  as  Flaxman  did,  in  the  potter's 
service.  The  introduction  of  figures  and  landscapes  on 
ftTence  slabs,  in  carved  frames,  has  recently,  may  be  paren- 
thetically observed,  become  quite  the  fashion  in  the  houses 
of  the  rich  in  and  near  Paris ;  and,  in  some  instances,  similar 
ornaments  have  been  introduced  into  halls  and  vestibules 
and  exterior  walls,  and  with  charming  effect  The  number 
of  exhibitors  in  this  class  is  not  great,  and  when  we  mention 
A.  Jean,  who  has  a  house  in  London,  Deck.  A.  Oouvrion ; 
Masson,  late  Ollivier,  established  in  1742;  Devers,  an 
Italian;  and  Collinot  and  Co.,  all  of  or  near  Paris,  we 
believe  we  have  exliausted  the  list.  (We  may  here  note 
that  there  is  not  yet  any  catalogue  of  the  exhibition.) 
Messrs.  Collinot  present  a  novelty  in  wliat  is  called 
imaux  eloitaoim^t,  and  have  covered  their  process  by  a 
patent ;  the  designs,  besides  being  slightly  raised  above 
the  ground  of  the  vase  or  other  object,  are  marked  by  a 
▼eiy  decided  outline,  hence  tlie  name  selected  for  this 
new  style  of  ornamentation.  It  is  worthy  of  remark  that 
the  make's  of  porcelain  and  other  fixtile  ware  have  of  late 
borrowed  the  very  artistic  habit  of  the  Chinese,  in  mount- 
ing their  best  pieces  on  wooden  stands  carved  in  appro- 
priate foi-ms.  It  is  marvellous  how  much  more  appear- 
ance of  value  a  beautiful  vase  acquires  by  this  treatment. 
Another  sign  of  the  time  is  to  be  seen  in  the  iron  works 
in  this  exhibition,  which  includes  some  very  fair  examples 
of  pure  hammered  work  as  applied  to  the  furniture  of 


forms  is  so  higli  a  branch  of  indnstriai  art  that  it 
pleasing  to  fioid  it  not  quite  neglected — especially  wlien 
we  take  into  account  its  unrivallMl  effect*  The  exhibition 
is  decked  with  some  very  fine  specimens  of  tapestry  from 
the  Gobelins,  Aubusson,  and  other  looms,  and  in  juxta- 
position with  these  semi-artistic  productions,  are  some 
very  good  specimens  of  the  machme-made  carpets  sod 
tissues  of  a  company  established  at  Meanx.  Among  tho 
miscellaneous  objects  is  &  new  kind  of  fnel,  composed  of 
tan  and  coal-dust,  recommended  for  all  kinds  of  fire- 
places, but  which  seems  to  hare  slipped  by  accident  into  tn 
exhibition  of  industrial  art ;  a  system  of  lighting  estab- 
lishments by  means  of  petroleum  oil  (breed  through  pipes 
of  small  diameter  by  means  similar  to  those  used  ia  the 
BMdeiator  lamp ;  and  a  new  bathing  machine,  or  boat, 
which  has  quite  charmed  the  ParisiaBS.  This  last  novelty 
consists  of  a  very  light  frame  or  badset,  rendered  biu»]?aot 
by  means  of  cork  or  other  floats,  and  propelled  by  a 
screw ;  the  bather  lies  at  full  length,  with  his  bead  on  a 
pillow,  and  works  the  propeller  by  means  of  a  winch ;  and, 
as  the  axis  of  the  screw  is  jointed  and  provided  with 
discs,  against  which  he  places  the  soles  of  his  feet,  he  cm 
guide  his  bark  wherever  fancy  directs.  Some  of  the 
Bmigtieutei,  as  these  new  toys  are  called,  are  floated  bf 
means  of  four  or  more  sUveiy-lookiBg  swans,  and  have 
been  dabbed  Leda's  cars.  The  Baignmae  promises  to  be  a 
snocess,  as  it  is  already  l)eing  made  the  butt  of  a  good 
deal  of  light  wit ;  the  prospect  of  going  to  sea  in  a  sen 
is  charming,  says  one  writec 


Panufacfsm 

^ 

Fapeb  Making  Matbbiajls. — A  society  has  beeD  formed 
in  France,  having  for  its  object  the  investigation  aud  dis- 
covery of  vegetable  fibres  to  be  used  in  lieu  of  ngs  for 
the  manufacture  of  paper,  and  for  the  organization  of  mills 
which  should  furnish  the  pulp-atuff  to  the  assoctsted 
makers.  The  communications  already  made  on  this 
subject  have  been  referred  to  the  general  oommittse  of 
paper  makers  as  matters  for  careful  inquiry  and  further 
proceedings  at  future  meetings.  The  esparto  grasa,  of 
which  some  40,000  tons  were  exported  from  abroad  for 
paper  making  last  year,  has  been  found  growing  along 
the  coast  of  Cumberland,  and  local  paper  makers  are 
carting  it  to  their  mills  in  gi'eat  quantities,  at  the  msrely 
nominal  price  of  carriage,  instead  of  having  to  pay  five 
guineas  per  ton  for  Spanish. 

China  Gkass.— The  French  manufacturers  are  ex- 
perimentinfif  largely  upon  the  use  of  the  nettle  fibre 
known  under  the  popular  name  of  China  grass.  ^  We 
have  been  fiivoured  with  a  sample  of  fkbric  nuuie  with  an 
equal  mixture  of  100  kilogrammes  of  Suiat  cotton  and 
the  same  quantity  of  China  grass  at  Bouen  last  moetb. 
The  French  papers  are  freely  discussing  the  report  of  the 
Rouen  Chamber  of  Commerce  of  the  18th  ult.  on  the 
subject. 

German  Carpets.— Some  of  the  largest  carpet  mana- 
factories  in  Germany  are  established  at  Haoau,  and  the 
carpets  made  there  are  said  to  surpass  those  made  m 
England,  and  have  a  high  reputation  even  in  Paris.  One 
of  the  best  known  and  most  extenvive  carpet  manafactones 
in  that  town  is  that  belonging  to  Bernus  Leister  and  Co., 
especially  as  regards  the  finer  kinds,  which  are  higUy 
esteemed  both  for  the  fastness  of  the  colours  and  the  good 
tasto  of  the  designs.  This  establishment  ^^-^J^^. 
steam-engine  of  20  horse-power,  about  160  men, »»« fjjj 
women.    The  greater  part  of  the  carpets  manafactw 


fire-places,  lamps,  and  other  domestic  objects ;  some  mere   in  Cassel  ai-e  bought  at  the  Leipsic  fairs  for  the  I^H^ 
reproductions  of  the   antique,  others  exhibiting  truly   Principalities.    The  above-mentioned  firm  employs  60  «r 
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70  looms  for  spinning  ysns,  and  aliogetber  about  860 
voricpeople.  Thirty  or  forty  workmen  are  now  employed 
ia  carpet  weaTing  in  finaUer  establishments  in  the  city  of 
CismL 


((nlonttL 


Thi  Bollxb  CoAL-fiKLns  (New  Zsalaiid)^ — Steps 
are  atlaigih  being  taken  by  the  Nelion  Government,  to 
open  oat  these  extensive  coal  fields.  As  it  is  impossible 
to  run  the  neoesaary  oa^tal  to  work  the  mines  in  a  pro- 
&ii>Je  manner  in  New  Zealand,  the  anthorities  are  about 
fc^aeodMr.  J.  Burnett,  who  has  had  oondderable  ez- 
perieooe  iu  coal  mining  in  England,  to  London,  to  form  a 
ampsoy  and  nise  the  nseewsry  capital;  this  gentleman 
vill  be  inraished  with  plans,  views,  &c.,  of  the  district, 
mi  will  also  bring  several  tons  of  the  coal  with  him. 
There  can  be  no  doubt  as  to  the  riclmeis  and  extent  of 
tifeese  mines. 

KuBOTsio  TsLECwiFBS  (Nsw  ZxALANn). — The  gen- 
«al  Government  are  about  to  lay  down  the  electric 
telegraph  from  Andiland  to  Dnnedin,  a  distance  of  about 
1,000  miles ;  although  possibly  the  native  war  may  in- 
tfffcre  for  soiae  time  with  its  construction  in  the  Korth- 
em  lilsad,thai  portion  running  Uiroogh  the  South  Island 
fipom  Nelson,  via  Picton,  Christchurch,  &c.,  to  Dunedin, 
vill,  it  is  hoped,  be  in  active  operation  within  a  few 
■mths,  eontraots  tar  polss,  ^c,  having  been  already  ac- 
cepted ;  whether  the  rooky  deep  bed  of  Cook's  Straits  will 
be  enitable  for  a  submarine  cable  remains  to  be  tested 
by  survey  and  experiment*  The  distance  from  land  to 
Imd  is  short,  bewg  in  one  {dace  less  than  85  miles.  It 
will  doubtless  be  some  time  before  this  portion  of  the 
work  win  be  undertaken.  The  Morse  instrument  wUl  be 
and. 


BanoKsnooAii  OisiwraTioM  nr  tbs  Antilles  Axn 
SnoBBotTBUffo  ComiTBiBi.  By  M.  G.  Sainte  Claire  Deville. 
—A  remarkable  broehiir$  on  diurnal  and  annual  variation, 
geographical  diliamBMS,  and  the  relations  between  at- 
mosphsric  pissiiini  and  the  synodk  revolutions  of  the 

OOOD. 

Kom  aa  a  Lsttlb  Known  Function  of  thb 
PixcaxAs — TU  DiaxsTioN  of  Azotizeo  Food.  By  M. 
Corrisart,  Pbysieian  in  Ordinary  to  the  Emperor.  Paris. 
—This  work  oontuns  the  results  of  the  observations  ol 
nany  members  of  the  French  faculty,  as  well  as  of  the 
anthcff,  and  has  afttraoted  great  attention. 


iold 


ExBnmosr  aw  Dead  Poultbt  in  Pabis. — Anexhil^- 
Istiaa  of  &i  poultry  is  to  take  place  next  month,  in  the 
Fiiiah  de  I'Indnstrie.  Intending  exhibitors  sre  to  apply, 
befioie  the  1st  of  Deesmber,  to  the  Minister  of  Commerce. 
On  the  first  day  of  the  exhibition,  the  jury  will  award 
the  prizes  in  the  morning,  and  the  public  will  be  admitted 
B  the  afternoon ;  on  the  second  day,  there  will  be  a  pub- 
lic exhibition,  ending  with  a  sale  by  auction. 

Fbeb  Pobuo  Labobatobt.— The  French  Government 
his  decided  on  opening  a  free  laboratory  for  practical 
chemirtry,  the  direction  being  placed  in  the  hands  of  M. 
Fremy,  Member  of  the  Institute,  and  Professor.  M. 
lUaier,  a  oiaoofactnring  chemist,  who  proposed  to  open  a 
nmiUr  establishment,  has  given  up  the  idea  in  favour  of 
the  government  plan,  and  has  coniributed  the  sum  of 
lOyOOO  frmncs  in  mid. 

Tbe  TaAaoTAsr^— Among  the  birds  just  received  at  the 
Jftnlki  d'Aeelimatation  In  the  Bois  de  Boulogne,  are  some 


tragopaos,  a  kind  of  Ghinese  pheasant,  sent  by  M.  Dabry, 
French  consul  at  Han-Keou.  These  birds  are  called 
Too-chew-kee  by  the  Chinese,  a  name  meaning  :-^**  The 
bird  that  vomits  flakes  of  silk."  They  are  brought  tirom 
tbe  mountains  of  Sze-Chwen,  and  also  from  the  Hoopay, 
Fokin,  and  Kwang-Tong  districts,  where  they  are  mndh 
esteemed  by  the  inhabitants,  both  for  their  plumage  and 
the  delicacy  of  their  flesh.  Viceroys  and  rich  people  al« 
ways  keep  some  in  cages  as  curiosities.  The  size  of  the 
iragopan  does  not  exceed  that  of  a  common  hen.  Its 
plumage  displays  the  most  varied  and  brilliant  odours. 
The  head  is  jet-black  with  a  gold-yellow  crest;  the  eyes 
are  large  and  bordered  with  blue ;  the  neck  is  sky-blue, 
the  bTMSt  A  fiery  red ;  the  back  and  abdomen  speckled 
white  on  a  red  groimd.  During  summer  it  displays  the 
magnificence  of  its  plumage  by  puffing  itself  up  and 
strutting  about  with  the  pride  of  a  peacock,  every  now  and 
then  uttering  a  horse  caw ;  then  all  at  once  it  thrusts  out 
a  tongue  at  least  a  foot  long,  of  a  beautiful  blue  speckled 
with  fiery  spots  along  the  middle,  at  the  same  time  two 
charming  little  blue  horns  make  their  appearance  on  its 
liead.  This  delightful  spectacle  lasts  about  a  quarter  of 
an  hour,  after  which  the  bird  withdraws  its  tongue,  lets 
down  its  home,  and  subsides  again  into  its  sober  toUette  for 
common  weai',  uttering  an  oUd  sound,  as  if  in  mockery  of 
the  spectators.  This  bird,  according  to  Chinese  naturalists, 
is  not  only  one  of  the  wonders  of  nature  on  aeeoont  of  its 
plumage,  but  it  also  possesses  the  most  important  virtue 
in  the  eyes  of  the  Chinese,  viz.,  filial  piety,  lor  the  yoimg 
ones  take  care  of  their  parents  when  age  or  illness  renders 
it  impossible  for  them  to  provide  for  theh-  own  nourish- 
ment. This  affectionate  care  has  procured  this  areatuse 
the  name  of  Uiao-Ky,  or  "  bird  of  filial  piety."  It  is 
also  called  Fy  Choo-Ky,  or  "  bird  that  avoids  trees," 
because  it  haunts  rocks  rather  than  woods.  Its  flesh  is 
excellent,  and  the  Chinese  say  it  has  the  property  of 
making  a  man  intelligent.  The  tragopan  is  of  the 
pheasant  family,  and  this  is  the  first  time  it  has  been  seen 
in  Fiance.  There  is  eveiy  reason  to  hope  that  it  will  be 
acclimatised. 


Bbokxbs  axd  Miodlbmbn.— Bib,— Some  remarks  made 
by  the  Vice-chancellor  Sir  W.  Page  Wood,  in  moving 
the  well-earned  thanks  of  the  meeting  of  the  16th  inst. 
to  the  Chairman  of  the  Council,  for  his  able  address  on 
the  opening  of  the  session,  deserves,  I  think,  some  spedal 
notice,  as  putting  in  a  clear  and  even  a  new  point  of  view 
the  real  position  and  duties  of  the  Society  of  Arts.  He 
said  that  "this  Society  filled,  with  rmpect  to  Arts, 
Manufactiu'es,  and  Commerce,  the  position  which  was 
occupied  in  commerce  by  the  *  broker '  or  *  agent.' "  We 
have  so  much  to  learn  in  this  life  that  it  is  always 
desirable,  and  saves  valuable  time,  if  we  can  thus  detect 
analogies  between  any  two  branohes  of  knowledge,  or  any 
two  systems  of  orgaoiBation  which  reflect  light  the  one 
npon  the  other.  This  is  especially  the  case  if,  as  in  this 
instance,  one  branch  of  the  illustration  is  well  known,  and 
does  not  require  to  be  argued  at  any  length.  Many 
persons  then  present  practksally  knew  the  value  of  the 
broker,  who  **  ascertained  and  supplied  the  wants  and 
needs  of  difierent  clasMs  of  the  community."  A  trader 
has,  perhaps  unexpectedly,  to  buy  a  particular  artude. 
He  is  a  stranger  to  the  mariEet,  and  goes,  therefore,  to 
the  broker  to  purchase.  Another  trader  has  the  mme  kind 
of  article  to  sell,  and,  going  to  the  same  broker,  he,  the 
broker,  then  becoming  a  *•  middle  man,"  is  thus  a  con- 
venience to  both  parties,  and  a  benefit  to  the  eomnimity. 
There  is  something  analogous  to  this  process  in  the  retail 
shop ;  the  analogy  holds  yet  stronger  in  the  wholesale 
warehouse,  which  assembles,  under  one  roof,  the  pro- 
ductions of  various  and  distant  manufactories.  Bo,  a 
Society  of  Art,  of  Manufacture,  or  of  Commerce,  having 
relation  at  once  with  the  inventor   and  the  machine 
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maker-^with  the  workmen  and  the  employer  of  work- 
men—with the  actaal  labourer  and  the  capitaliet — with 
art  and  the  admirers  of  art — become  "  miadle  men  **  in 
the  noble  trade  of  science,  and  **  brokers  "  in  the  exchange 
and  the  purrait  of  knowledge.  I  conld  porsue  the 
analogy  further,  but,  if  there  be  any  truth  in  the  analogy, 
your  readers  will  better  pursue  it  for  themselves ;  and  I 
can  only  add  that,  with  a  Prince  for  their  President,  and 
the  heir  to  the  throne  in  the  chair,  on  the  one  hand,  and 
their  intimate  and  extensive  connection  with  inventors, 
designers,  manufacturers,  and  woikmen  of  all  claases  and 
ranlu  on  the  other  hand,  it  will  go  hard  if  they  do  not 
conduct  their  business,  as  a  Society  of  Arts,  Manufactures, 
and  Commerce,  with  some  degree  of  credit  to  themselves 
and  with  no  small  benefit  to  the  community  at  large. — 

I  am,  &c.,  John  Dillon. 

November  31, 1864. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

MOX.  ...B.  Geographical,  8|.    1.  Yiiooaiit  Mlltoo  and  Dr.  Cbeadle, 

"Joarnej  acroM  the  Rockj  Moontaioa  into  Britiih  Co- 
lombia, bj  the  Yellow  Head  Patt.**    2.  Mr.  John  Macdo- 
nald  Stoart,  "  On  hit  La*t  Journey  of  Exploration  to 
Northern  Australia,  with  an  Account  of  the  Country  about 
to  be  ColonlMd  on  the  Banki  of  the  Adelaide  RlTer.** 
Actaariet,  7.    Mr.  W.  M.  Makeham,  **  Solutions  of  General 
Problemain  SurHTonhlpi." 
TUBi.  ...Civil  Engineen,  8.    Mr.  £.  H.  Clark,  **  Deierlption  of  the 

Great  Grimsby  (Royal)  Docks,  with  a  detailed  account  of 
the  enclosed  land,  entrance  locJu,  dock  walls,  Ac** 
WlD.  ...Society  of  Arts,  8.    Mr.  Bridges  Adams,  "  On  the  Mecha- 
nical Conditions  of  Railway  Working  to  FreTont  Dcitnio- 
U?e  Wear  and  Risk.** 
Royal,  4.    Annual  Meeting. 
TBVB8...Antiquaries,  8. 

Ltnnaan,  8.    1.  Dr.  Bastisn,  **  On  Nematode  Wwrni.**    3 
Dr.  Cobbold,  "  Brief  Notice  of  Resulte  obtained  by  Expe- 
riments with  Sntotoa.'*   3.  Dr.  Baiid,  **  On  TubicoUnu 
Annelids,  firom  the  Collection  in  the  British  Museum.** 
Chemical,  8. 
Fai.......Philological,  8. 

ArchiBologicAl  Inst.,  4. 
BlT.......Aitisti  and  Amateurs,  T.    Annual  Meeting. 


Igattnls. 


iVom  CunmUtlomen  qf  PoUhU  Jwmait  Ihtmibtt  18/A. 
Gaiim  or  PBonnovAL  Pnoraonov. 

Aerated  bread~2635— G.  T.  Bousfleld. 

Aeriftinn  bodies,  heating,  oooUng,  Ac— MM^D.  Laidlaw  and  J. 

Robertson. 
Agricultural  and  traction  engines,  Ao.— 2663— J.  CraTen  and  S.  Fox. 
Animal  charcoal,  re -burning— 2696 — J.  F.  Brinies. 
Artilldal  stoae->2664— £.  /.  W.  PamacoCt. 
Azlee— 2698— W.  E.  Gedge. 
Bolts  or  fistoningB— 2682— W.  Clark. 
Brackets— 1975— E.  and  F.  Cztwk. 
Brushes    2671— J.  and  P.  Goodall. 
Buttons— 2703— W.  Aston. 
Centrittigalpumps~2736— H.  A.  Gwyone. 
Chimney  pots  for  prcTenUon  of  down  draft— 2776— J.  BelL 
Cisterns,  waste  pipes  of— 2726— J.  CuUer. 
Clothing  for  horses,  Ac— 2706— R.  RichaidMm. 
Cotton-gins— 2660— J.  Shelmerdine. 
IMttilling-2749— F.  H.  Bickes. 
Eyeing  and  printing,  obtaining  colouring  mattert  fbr--278S— J.  Dale. 

H.  Caro,  and  C.  A.  Martins. 
ElectridtT,  application  of  as  a  motire  pcwer— 2681— L.  P.  O.  BeUet 

and  C.  M.  P.  De  RouTre. 
Electric  printing  for  telegraphic  purpose*— 2687— J.  H.  Simpson. 
Blectrie  signals  tot  gunnery  practice— 2423— F.  N.  Gisbome. 
nbrios  and  fibrous  materials,  drying,  Ac— 2686— J.  L.  Norton. 
FUters-2767-J.  Slack. 

FIre-aim»-2763— G.  P.  Harding  and  L.  Thomas. 
Flre-anns  and  pn^ctiles— 2669— J.  P.  Harrin. 
Fire-arms,  breech-loading— 2741— J.  Snider. 
Fire-arms,  breech-loading— 2759— W.  E.  Newton  and  B.C.  Shepazd. 
Fire-arms,  breech-loading,  and  cartridges— 2777— 8.  Rydbeck 
Fire-places— 2696— P.  L.  Charon. 

Glue  and  sixe,  nunnfactnre  of— 2723— H.  W.  Spencer  and  J.  S.  »*?», 
Grain,  machinery  Itor  cleansing-  2755— W.  E.  Gedge. 
Gunpowder,  maanflMture  of— 2694— L.  H.  G.  Ehrhaidt. 
Hydraulic  engine  and  pump— 2674— G.  Rydill. 
Hydrocarbons,  distiillatfon  of  matters  capable  of  yieldinf— 367S— W. 

Cormack. 

Iron  and  steel,  manufkctuz«  of— 3738- F.  Tatec 

^•«4wd  apparatus  for  wearing  figured  fttbrics— 2743— D.  Ellis  and 
Js*  Uillasu 


Kneading,  measuring,  and  discharging  dou^h — ^2694 — E.  Edwards. 

Lace-making  machinery— 2676 — J.  Hartshorn  and  J.  Gadsby. 

Lamps  for  burning  map;nesium— 2690— J.  Solomon  and  A.  G.  Grmaft* 

Lamps,  prcTenUng  extinction  of— 2700 — P.  A.  Roger. 

Lighting  rooms  and  buildings— 2702— I.  Schwarta. 

Liquid  manure,  apparatus  lor  distributing— 2693 — N.  F.  AnAreaMB. 

Marking  ink-2511— J.  Holler. 

Metallic  articles,  irregularly  formed,  madiinery  for  shaping'— ^2679^ 

J.  L.  Daries. 
Metallic  substenccs,  cutting  and  drilUng— 2716— C.  W.  Wnidl«  maA 

R.  Mclntyre. 
Narigable  rcssels,  constructing— 2781— J.  Robinson. 
Omnibuses,  teUtales  for— 2721— W.  Newbonld. 
Orerground  telegraph  wires,  insulating— 2536-<-L.  J.  Crosdi^T. 
Panels,  Ac,  constructing- 2680— A.  H.  A.  Durant  A  W.  H.  P.  Oore. 
Paper  cloth— 2311— L.  Cooke. 
Paper,  manufkcture  of  forprerentlngfldsification  of  writing* — ^2t<W— 

J.  Forster  and  11.  Draper. 
Photographic  prooess~27 17— T.  Fox. 
Pianofortes,  Ac,  ttringing  and  tuning — ^2697 — W.  Moody. 
Preases  for  expressing  fluids— 2692— J.  M.  Rowan. 
Railway  carriages,  applying  wheels  and  axles— 2701— W.  RiM. 
Railway  carriages,  warming  and  cooling  -  2691— G.  Daris. 
Railway  carriage  signals— 2670— W.  Dowley. 
Railways,  rails  for  the  permanent  way  of— 2677— H.  A.  siiid  J.  B* 

Jowett,  and  J.  B.  Muschamp. 
Railway  trains,  signalling  between  passengers  and  guards  on — 27ia«> 

F.  J.  Scott. 
Rallwar  wheels  and  axles,  combining— 2768— J.  FumeraU  nad  O. 

Reighley. 
Railways,  mechanism  fbrproTenting  accidents  on— 3763— O.  Slmpaoa. 
Resins  and  hydrocarbons,  manufkcturing  and  refining^— 2497— ^.  I. 

Vaughaa. 
Sea-water,  oonyeying  to  inland  places— 2783— J.  Rae« 
.Sewing  machines,  arrangesient  of  for  use  in  shoemakinf— a6€Y— 

W.Jackson. 
Sextants,  Ac — ^2666 — R.  A.  Broomaa. 
Ships*  sails,  reeflng— 2570- J.  Hart. 

Shorels  and  spades,  aflixing  the  handle  to— 2449— J.  O.  Ccmmu^b 
Spurs— 2737— R.  K.  and  K.  T.  Bowliy. 
Steam-engines— 2699— T.  Ivory. 
Steam-engines— 2711— J.  Drury. 
Steel,  caattnr— 2714— E.  L.  S.  BenaoD. 
Sugar  manuneture,  eentriftigal  apparmtai  nsed  in— 2678— A.  and  W« 

Smith. 
Syphons— 2686— G.  H.  Derereuz. 
Syrups,  manulhetore  of— 3646— P.  Dutrullc 
Textile  Hsbrios,  treatment  of— 3773— J.  H.  Jdhasoa. 
Utensils  (chamber),  fitting  and  mounting— 3680— B.  ScaK. 
Vessels  and  ships,  protecting  the  bottoms  of— 3672— Q.  Ag«r. 
Whip-hoUer— 1846— J.  C.  White 


Window- blinds,  regulating  cords  of— 3766— R.  Montague. 

Woven  ftbrios,  lustreing  and  drying— 2739— T.  N.  Kirkham,  V.  F. 

Enson,  and  H.  Brook. 
Tarns,  apparatus  for  wringing,  Ac- 3661— J.  Stobo  and  W.  PnaUoek. 
Yarns  or  fiabrics,  sixlng,  dressing,  Ac— 3668  —J.  and  H.  CbmrUant 

and  J.  O.  Christian. 

Imrnmoii  witb  ConFLaTi  SpsomoAnoir  FIlss. 
Carriages,  opening  and  cloring  the  heads  of— 3819— C.  Martiai 

Patixts  Sialid. 


1235.  L.  L.  Sorerelgn. 
1281.  J.  Edwards. 

1284.  W.  G.  Todnuui  and  J.  H. 

Todmaa. 

1285.  C.  P.  Coles. 

1296.  B.  Jonec 

1297.  G.  Monlton. 


1313.  H.  M.  Harwood 

Whitlbvd. 
1386.  W.  Clark. 
1714.  J.  W.  UoraftlL 
1843.  D.  Barker. 
2118.  J.  Campbell. 
2223.  J.  WiUiaaoB. 
2323.  H.  C.  BaUdoa. 


/hMN  CommUiiotun  qf  PotmU  Jommtd,  Jibsgmftsr  22ad» 

Patsiits  Sbalio. 


1306.  G.  Daries. 

1307.  H.  Redforn. 

1310.  J.  H.  Brown. 

1311.  C.  Botttet. 

1322.  J.  Hudson  and  C.  Catlow. 

1341.  G.  Herbert  A  K.  Btalnbank. 

1346.  G.  Dariec 

1362.  F.  O.  Ward. 

1375.  F.  O.  Ward. 

1377.  J.  J.  MoC-omb. 

1380.  F.  Ashe. 


11399.  J.  Dodge. 
1427.  J.  T.  Crick. 
1569.  J.  Holt. 
1612.  W.  Clark. 
1636.  M.  P.  W.  Booltoa. 
1933.  A.  Smith. 
2008.  G.  Haseltiae. 
2126.  J.  Lonec 
2193.  J.  Fleming. 
2254.  A.  Bertsch. 
3361.  J.  Maoki^. 


FAtwwn  OIK  WHICH  raa  Btaxp  Dutt  op  £60  has  asBV 

13916.  J.  C.  Craxfionl. 
3919.  E.  Peyton  aad  W.  F. 


3914.  F.  Johnson. 
2896.  R.  A.  Broomaa. 
2903.  T.  Redwood. 


PATSMTS  ox  which  TBH  BTAMF  DVTT  op  £100  HAS  BBBV  PAm. 


2864.  G.  p.  Wheeler. 
950.  W.  Bliakhora. 


I  2968.  F.  O.  Grfca. 

1 2987.  J.  M.  A.  £.  Fabaci. 
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^nnoimciments  Irs  %  €fmaL 

Ordinary  Meetings. 

Wednesday  Eyenings  at  8  o'clock. 

Dec.  7- — "  On  the  Constrnction,  Retardation,  Safety, 
and  Police  of  Railway  Trains."  By  W.  Bbiooes  Adams, 
£bq. 

Dko.  14. — "  On  the  Reoent  Progreas  and  Present  State 
of  Industry  in  Ireland ;  and  the  Dublin  International  Ex- 
hibition of  1865."  By  Sir  Robert  Kane,  r.R.S.  On 
this  occasion  Lord  Dufferin  will  preside. 

Dec.  21. — The  Articles  sent  in  Competition  for  the 
Art-Woi^manship  Pfizes  will  be  Exhibited,  and  a  Report 
ia  connectioB  therewith  will  be  read. 


Oantob  Lbcturbs. 

There  will  be  three  CourBes  of  "  Cantor " 
Lectures  on  the  following  subjectfi  during  the 
ensuing  Session :  — 

*'  On  the  Reprodnction  of  Natural  Forms  by  Art  and 

Manufactare."     By  B.  Watebhousb  Hawkins, 

Esq.,  F.G.S.,  F.L.8. 
"Od  the  Application   of  Geology  to  the  Arts  and 

ManafacUires."      By    Professor  D.  T.  Anstbd, 

U.A.,  F.B.S. 
"Od  the  Application  of  Chemistry  to  the  Arts."    By 

Dr.  F.  Cbace  Calybbt,  F.R.S. 
The  following  is  a  syllabus  of  Mr.  Hawkins*s 
course,  with  the  dates  of  delivery : — 

Dec.  12th. — Lbctturb  I. — ^Intboduotort  :  —  On  the 
ttUoro  and  probable  influence  of  museums  of  natural  his- 
iorj  and  art  collections,  and  their  effect  on  the  public 
miod  and  taste.    (Illustrated.) 

Deo.  19. — ^LscruBB  II. — Demonstrations  of  the  unity 
of  plan  in  the  external  forms  of  animals,  the  just  appre- 
eistioa  of  which  facilitates  the  work  of  the  artistic  pro- 
ducer, and  adds  to  the  enjoyment  of  the  intelligent 
ponessor  of  works  of  art. 

Jav.  16tb,  1865. — Lectubb  III. — On  the  varieties  of 
aitisiie  treatment  of  the  forms  of  animal  and  vegetable 
life —pictorial  representation;  conventional  ornamental, 
sl^OTicaly  and  iQrmbQlic  combinations  of  anio\al  forms. 


Jan..  23bd. — Lkoture  IV. — On  the  fitness  of  designs, 
and  their  adaptation  to  the  conditions  of  the  materials  in 
which  they  are  to  be  produced.  (Demonstrated  by  metal- 
work  processes,  sand-moulding,  casting,  and  chasing). 

Jan.  80th. — ^Leotubb  V.-— On  Ceramic  Manufactures, 
with  the  Influence  of  the  material  on  the  design  and  its 
successful  production — modem  Terra- Cotta,  Delia  Robbia 
ware,  Majolica,  and  Parian. 

These  Lectures  are  open  to  Members  free  of 
oharge,  and  a  Member  has  the  privilege  of 
introducing  ONE  Friend  to  each  Lecture. 

Art -Workmanship  Prizes. 

Articles  (ninety-six  in  number)  sent  in  com* 
petition  for  the  Art- Workmanship  Prizes,  have 
been  received  from  seventy-three  competitors, 
and  will  be  arranged  for  exhibition  in  the 
Society's  rooms  on  and  after  Wednesday,  the 
2l8t  instant. 


f  tomitrings  af  t|re  S^atitiisi. 


Third  Ordikart  Mxktikg. 

Wednesday,  November  30th,  1864 ;  Captain 
Douglas  Galton,  E.E.,  F.R.S.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Barnes,  Joseph,  6,  St.  Thomss'-street,  Borough,  S.E. 

Batson,  John,  42,  Brewer-street,  Golden-square,  W. 

Dear,  Alfred,  Pavilion,  Belgravia,  8.W. 

Dear,  Arthur,  Pavilion,  Belgravia,  S.W. 

Korristall,  Michael,  The  Hermitage,  Forrest-hill,  8.E. 

Grundy,  John,  The  Middle  Temple,  E.G. 

Hall,  J.,  29,  Warwick-souare,  S.W. 

Huth,  Ed«rard.  Oakfield  Lodge,  Huddersfield. 

Lane,  William  James,  6,  Studley-villas,  Stodley-road, 

Clapham,  S. 
Lord.  James,  St.  John's  Lodge,  Wandsworth-common, 

S.W. 
Monteith,  James,  88,  Duke-street,  St.  James's,  S.W. 
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Moss,  "Williarn  II.,  19,  Parliament-street,  Hull. 

Roohus^sen,  Theodore  Anthony,  9,  Friday-street,  E.G. 

Saunders,  Edwin,  18a,  George-street,  Hanover- square,  W. 

Schweizer,  J.  J.,  28,  Poole  street,  New  North-road,  N. 

Siott,  Rev.  C.  B.,  19,  Dean'»-yard,  Weitminster,  8.W. 

Turner,  Henry,  St.  Joseph's  road.  Higher  Tranmei-e,  Bir- 
kenhead. 

Twentyman,  William  Holme,  Manor-hill,  St.  John*8- 
wood,  N.W. 

Vaudrey,  Henrv,  10,  Norland-square,  Notting-hill,  W. 

Walkei,  G.  H.*,  Rnghy. 

The   following  candidates  were  ballotted  for 
and  duly  elected  members  of  the  Society : — 

Alt'-chul,  Dr.  3).  II.,  9,  Old  Bond-street,  W. 
Bickt^ratafT,  William  Martin,  13,  Ilii^hhury-torrace,  N. 
Biissell,  Charlcj?,  26,  Soho -square,  W. 
Clauson,  Charles  A.  K.  (Messrs.  llogers,  Bros.,  and  Co.), 

Naples. 
Glutton,  Robert,  Hartswood,  Reigatc. 
Craveo,  Joseph,  Dole  Mill,  Thornton,  near  Bradford, 

Yorks. 
Crowther,  Wm.,  Chemical  Works,  Gomersal,  near  Leeds. 
Darkin,  Charles  James,  21,  Victoria- terrace,  Fiocbley- 

road,  N.W. 
Dyer,  George,  90,  Regent-street,  W. 
Eskell,  Abraham,  8,  Qrosvonor-street,  W. 
Evans,  John  James,  Rose-bank,  Rock-park,  Birkenhead. 
Field,  John  Lyon,  Upper  Marsh,  Lambeth,  S. 
Ford,  Herbert,  8,  Pier-road,  Eiith,  S.E. ;  and  1,  Char- 

lotterrow,  Mansion-house,  E.G. 
Frcan,  G.  H.,  Mill-street,  Dockhead,  S.E. 
Gilbert,  Arthur,  12,  Claverton-street,  Pimlico,  S.W. 
Green,  German,  7,  Helmet-row,  Saint  Luke's,  E.C. 
Hannah,  Ro!>ert,  2,  Alfred-place  West,  Brompton,  S.W. 
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The  Paper  read  was — 

ON  THE  MECHANICAL  CONDITIONS  OF  RAIL< 
WAY  WORKING  TO  PREVENT  DESTRUCTIVE 
WEAR  AND  RISK. 

Br  W.  Bridges  Adams. 

Tins  is  a  subject  not  of  mcro  local  or  of  class  totercsL 
In  days  gone  by,  when  a  man  was  by  the  mass  of  Cockneyn 
esteemed  a  traveller  if  he  had  been  to  Oraveitfid  and 
back,  it  would  have  interested  but  a  very  few  to  diacoane 
on  the  means  of  transit,  but  in  the  present  day,  all  men, 
women,  and  children  have  become  locomotists,  getting 
back  to  a  state  of  nature,  like  the  birds  and  wild  animalt, 
and  no  longer  conBued  to  the  spot  on  which  they  are  bom 
and  bred'.  And  a  very  good  thing  it  is  for  themselves  and 
general  humanity,  for  they  thereby  become  educated,  not 
in  the  sense  of  book  learning,  but  in  the  sense  of  know- 
ledge of  men  and  things,  expanding  their  thinking  facul- 
ties with  the  more  healthy  growth  of  their  bodies.  Wc 
increase  thereby  the  number  of  men  and  women,  instead 
of  mere  human  animals,  and  we  increase  also  national 
power,  which  is  not  to  bo  measured  by  animal  units,  bal 
by  the  mass  of  intellii?ence,  health,  and  physical  strengili 
— in  short  vitality.  It  is  better  to  soar  like  birchi  than  to 
burrow  like  rats  ;  and  though  wo  cannot  soar  above  the 
earth,  with  guiding  power  like  birds,  we  contrive  to  akiia 
along  the  surface  though  not  quite  so  fast,  and  do  not  ywi 
sec  our  ultimate  limit  to  speed  accompanied  by  safety, 
We  are  fast  becoming  a  nation  of  mechanicians,  and  each 
man*s  strength  is  as  the  strength  of  ten,  as  fast  as  he 
acquires  a  sound  body  for  a  sound  mind  to  dwell  in.  The 
subject  is  possibly  a  dry  one  in  its  details,  but  out  of  theac 
dry  facts  must  come  the  growth  of  progress,  and  this  most 
be  the  writer's  apology  for  dwelling  on  them,  though  in 
as  succinct  a  mode  as  language  will  permit.  In  criticisiDj 
any  subject  it  is  bat  natural  that  the  eritic  ■hanld  dwriat 
plans  for  amending  that  which  he  deems  wrong,  and  in 
so  doing  the  writer  would  deprecate  any  appearance  o( 
egotism  in  dealing  with  his  own  plans. 

In  vehicular  transport  the  contact  between  the  vehicle 
and  the  road  it  moves  on  may  be  of  three  kind?,  sliding 
or  sledging,  rolling,  and  a  compound  movement,  partly 
sledging  and  partly  rolling.  The  sliding  movement  may 
be  converted  into  rolling  by  the  application  of  water,  oil, 
or  unguents,  the  f^irticles  of  which  form  rolling  bodiei 
between  the  vehicle  and  the  road,  as  with  the  ship  on 
water,  or  with  the  wine  sledges  used  in  Madeira,  where 
the  driver  (>luice8  the  road  beneath  the  sledge  ninnerii 
or  with  the  winter  sledges  of  cold  climates,  whore  frozen 
surfaces  supply  rolling  pai  tides.  If  actual  contact 
between  the  moving  vehicle  and  the  road  take  place  with« 
out  the  intervention  of  rollers  or  lubricants,  dcMmction 
must  ensue  by  abrasion. 

Where  no  means  exist  of  supplying  lubricants  to  the 
road  surface,  the  next  process  to  eaw  the  sledge  is  to  place 
rollers  under  it.  If  the  rollers  be  true  cylinders,  and 
flie  not  fixed  to  the  Fledge,  and  the  movement  l»c  in  a 
stmight  line,  there  will  be  at  st^lute  movement  witlioul 
friction.  If  the  rollers  be  fixed  fo  the  fledge,  by  nxles 
passing  through  them  and  bearing  the  load,  the  friotioo 
will  be  transpired  to  the  surface  of  the  axle  from  the 
Eurflice  of  the  road,  and  will  be  greatly  reduced  if  th( 
oil  or  unguent  forms  an  efficient  lubricant.     If  the  rollei 
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>ir>  t^   tfi«   roari  through  its  length,  and  be  a  tnie, 

cTiL'iJer,  it  will  move  forward  in  a  straight  line.     If  it  be 

c'  a  -»::kal  form  it  will  move  in  a  curved  line  con*es- 

p^iLdJig  ity  the  oonc.     But  if  two  coned  rollers  be  fixed  to 

theii«ige  wiih   their  aidirs  parallel,  the  movement  will 

be  lor-iy  rlidiog  and  [tartly  rolling,  with  great  friction  in 

iRnigu:  jine      If  the  two  conei  rollers  be  not  parallel, 

bit  Kit  arr&n^cd  with  their  axles  in  converging  Imes  cor- 

:s!-^)t>iv.•g  ti3  tile  cont^s,  the  maciiine  will  move  in  a 

di>,  :^  centre  of  which  will  be  the  point  where  the 

occ^^r^jii:  line**  iuteraect  each  other. 

T>  ajjteiit  Greek  and  Roman  cars  were  mounted  on 

-^11.'.-!.  i.f..  a  pair  of  wlieifls  connected  by  a  fixed  axle 

-^'"i'  ^  between  tbolc-pins,  such  as  up  to  the  present  day 

ri.-:«  io  the  wino-cart  of  Portugal  and  parts  of  S[)ain, 

vkieh  IK  unfitted  to  tarn  comers,  and  make  so  fearful  a 

Ki'^kiag  when  running  oat  of  a  straight  line  as  to  give 

vx  ij  tiK  jest  that  they  are  so  ordered  to  give  warning  to 

t^  CT?toji-hoase  ofllicer  in  cas  i  of  smuggling.     Double- 

xlrT  can  also  existed,  with  fixed  parallel  axle^,  and 

*.ii  I'iHity  mechanism  was  probably  one  cause  why  the 

rid  Ujibui  roads  wero  made  in  straight  lines,  as  it  was 

wk'iriiich  cars  to  run  ap  hill  than  to  follow  curves. 

Rtanfosing  the  case  of  four-wheeled  cars  with  two 

w*)tek  .raming  independently  on  their  axles,  these  cars 

MG^  cii  only  run  in  straight  lin'^s  as  long  us  their  axles 

Minn^wWy  [iarallel;  and  in.Kngland  it  was  only  during 

'M  Tviga  of  Qvieen  Elizabeth   that  what  weic   called 

"tzsQ^  carriages"  first  existed,  t. f.,  with  a  mechaniAiui 

in'-  permittel    the   axles  to    depart   from   their  fixed 

>  2leUi<m  to  pass  round  cur\'es. 

Wl.ea  railways,  as  distinguished  from  tramways,  were 
fni  l^i}omeoced,  the  faulty  mechanism  of  the  early  classic 
urivtf  resorted  to  as  a  cheap  structure— cheap  in  firbt 
oML  Wneel-i  proper  wero  ignored — t.^.,  wheels  running 
iiiepeodently  on  their  axles — and  rollers  were  used, «. «., 
tT!  wheel-!  fixed  to  a  shaft  or  axle  which  revolved  with 
vm  la  tliole-piru,  or  what  are  now  called  horn-plates, 
iod,  irhether  two  axles  or  three  or  more  were  used,  they 
«m  always  riKiiUy  parallel^  And  this  is  the  common 
metice  iu  England  to  this  day. 

Waat  are  called  tramways  are  formed  of  flat  plates  ot 
ra,  vith  rising  edges  to  keep  the  wheels  io  track. 
(!*riip.vT  wheels,  revolving  independently  on  their  axles, 
v«nt<ed  on  thenri.  Their  mechanical  disadvantage  was 
^  lost  and  dirt  accumulated  on  the  horizontal  plate!<, 
i:i*Jif  vheeU  rubbed  hard  against  the  rising  edges  as 
vii^  kerbtftone^,  and  caused  much  friction.  Opinions 
^:t  £vidod  as  to  the  origin  of  the  term  tianiway,  whether 
■i^iriTed  from  an  originator  named  Outram,  or  from  the 
T-x-i  •*  trammel,'*  to  curb  or  guide.  The  term  '*  plate- 
^7^:."  OTt  railways,  is  evidently  derived  from  the  original 
■oa-fjates.  On  railways  proper,  what  is  called  the  edge  rail 

>  i«td.  ilk  which  the  increased  depth  gives  greatly  increased 

%*c:^th  to  sap^rort  the  load,  and  at  the  same  time  dust 

fc^  dh  have  little  chance  of  remaining  on  the  rails.  But 

1  >  k^  the  wheels  on,  the  rising  ridge  or  kerb  of  the 

t:u&*aj  is  transferred  to  the  wheel,  in  the  form  of  a  flange. 

It  i%  titas  that  vehicles  with  fixed  wheels  and  parallel 

sxJcs  v^oaly  adapted  to  move  in  straight  lines.      If  the 

Milta  wtn  converging,  the  vehicles  would  only  move  in 

•.iTTfffI  Ihef,       But  there  is  another  common  condition,  a 

:ciulc  or'  faalty  workmanship— parallel  axles  not  at  right 

ugiM  to  the  line  of  traction ;  in  this  case  the  madiine 

'•^tHDcs  a  sledge  onder  all  conditions,  with  the  wheel 

liii^-ti  constantly  grinding  against  the  rails. 

V^'vh  a  view  to  compensate,  on  cur\'ed  lines  of  rails,  for 
Ce-liTen  nt  lengths  of  pathway  on  the  two  railn,  it  has  been 
I  inL'tiu-e  to  make  the  wheel  paripheries  conical  instead  ot 
.iji  ricrtl ;  !.«.,  each  pair  of  wheels  fixo<l  on  the  axle  being 
paetl:ally  a  garden  roller,  with  the  central  portion 
rrucve!,  are  made  at  eadi  end  a  frustmm  of  a 
•f>^ae,  with  the  smalleat  dbmeters  outside.  Were 
the  roller  tolkl,  C#.  wero  the  coned  linos  prolonged 
tin  they  met  in  tte  centre,  the  roller,  if  balanced, 
in*ght   nm  in  a  itnlght  line,  or  it  might  nm  in  a 


curved  line  to  liglit  or  left,  if  bearing  on  either  cone, 
the  curve  being  regulated  by  the  anele  of  the  cone. 
This  would  be  the  case  with  a  single  i  oiler.  But  it  is  a 
fallacy  to  suppose  that  two  or  mure  rollers  fixed  in  a 
frame,  with  tlieir  axles  permanently jarallel,  would  follow 
the  same  conditions,  even  though  suflicient  end-play  were 
allowed  l^etwcen  the  fl^inges  and  the  rails  to  make  the 
ditfering  diameters  across  tlie  breadth  of  the  tires  available 
to  compensate  for  the  dilTering  lengths  of  the  rails.  The 
movifment  in  a  straight  line  might  be  free  rolling  at  low 
speed,  provided  the  cones  had  sufTicient  lateral  niovonient  or 
eriil-pUy,  but  on  curves  it  would  only  lie  sliding  or  fledging. 
But  if  the  frame  were  so  arranged  tliat  the  axles  were 
permanently  out  of  parallel  by  reason  of  careless  work- 
mansliip,  the  machine  would  be  a  constant  F^ledgo  l)oth  on 
straight  and  cuived  lines.  So  also  if  the  axles  wero  pcr- 
fijctly  iiarallel,  with  the  wheels  in  th-j  same  plane,  but  were 
not  placed  at  a  right  angle  with  the  line  of  traction,  the 
result  would  be  constant  gliding  friction. 

In  any  of  these  four  comlitions — whether  a  truly  con- 
structed frame,  with  parallel  axles,  or  badly  constructed 
with  axles  out  of  parallel,  or  badly  constructed  with 
parallel  axles  and  wheels  out  of  plane,  or  not  at  a  right 
angle  with  the  tiaetion  rod,  though  the  first  may  roll  at 
intervals  under  a  favourable  condition,  the  three  latter 
mukt  alwavs  slide,  and  the  rcMstance  to  traction  will  be  in 
proportion  to  the  roughness  of  the  rails  and  the  load  on 
tliein.  With  a  light  vehicle,  little  loaded,  smooth  wheels 
and  polistied  tires  and  rails,  and  especially  if  they  were 
lubricated  on  the  surface,  the  resistance  might  be  very 
small.  Nay,  a  sledge  might  even  be  letter  than  a 
wheeled  vehicle,  if  only  the  condition  of  a  lubricant 
could  be  retained.  But  a  lubricant  on  the  rail  is  inadmis- 
sitde,  first,  because  it  would  cause  dirt  to  adhere  to  the 
rail,  and  secondly,  it  would  defeat  the  condition  of 
adhesion  essential  to  the  traction  by  the  locomotive  en- 
gine. The  engine  needs  the  greatest  possible  amount  of 
adh»'sioii,  corrcfHjnding  to  the  st<;am  jowcr.  The  vehicles 
should  bo  M  co!i>trueted  as  to  minnnize  t1)c  amount  of 
resistance.  But  as  at  present  constructed,  the  vehicles  on 
a  railway  are  in  j»rinci|de  a  reproduction  of  the  ol  1  Boman 
cars  on  two  rolleis,  with  such  variation  as  abetter  or  worse 
condition  of  workmarwhip  or  hibricant  may  induce,  and 
the  chnnge  from  a  ronimon  rond  to  a  railroad. 

Axle  iriction,  under  the  best  condition?,  is  commonly 
e«tiniated  at  about  four  pounds  jHrr  ton  of  load,  but  this 
is  UFUHlIy  doubled  by  a  condition  that  imder  the  best 
treatment  ought  scarcely  to  exist,  viz.,  '-rolling  fricti'ii" 
i.e.  tlie  friction  of  the  tires  o'l  the  rail,  and  thus  at  a  mod- 
erate speed  on  the  level,  eight  pounds  per  ton  is  estimated 
as  train  resistance.  But  this,  it  is  well  known,  is  very  far 
short  of  the  real  resistance  in  practice,  which  by  quick 
curves  and  bad  structure  may  be  quadrupled  and  quin- 
tupled, varying  with  the  speed  of  movement. 

A  river  running  with  a  .''low  movement  may  pass  along 
a  winding  channel  without  diHtnrbing  its  banks;  but 
the  same  river,  with  its  speed  increased  by  sudden  influx 
of  water,  sei^ks  to  make  a  straight  course,  and  cuts  away 
its  banks,  or  riues  them,  in  a  mode  corresponding  to  its 
etymology.  Even  so,  a  railway  train  at  higli  speed  l)e- 
comes  a  river  of  the  raih»,  at  "an  increased  cost  of  coke 
converted  into  st<ram;  and,  like  the  river  water,  it  pro- 
duces debris,  not  in  the  form  of  gravel,  but  of  black  n-on 
powder,  as  anyone  may  verify  by  rubbing  his  finger 
along  tlie  rails  after  the  passage  of  a  train.  This  is 
frictional  destruction,  increased  or  diminished,  in  i'roiK)r- 
tion  to  the  load  on  each  wheel. 

But  there  is  yet  anpthor  element  of  destructuin — pcr- 
cuffiion  or  blows,  which  take  place  betwetn  whe«4  and^ 
rail,  friction  and  ptTcussion  being  the  only  sources  of 
mechanical  destruction  on  railways— the  others  l>eing 
chemical.  It  is  <iuite  clear  that  wen»  a  train  to  stand  still 
on  a  railway,  and  never  move,  it  niight  nist  and  rot,  but 
it  would  not  wear  out,  and  though  the  proverb  is  a  sound 
one  "  better  rub  than  rust,"  it  is  still  better  to  do  neither. 
The  movement  of  the  train  begins  the  great  destruction, 
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and  it  is  want  of  compensation  for  irregularities — a  con- 
dition never  disregarded  by  nature — that  causes  tlie 
destruction.  The  wheels,  when  ranning  on  unequal  paths, 
induce  great  torsion  of  the  axles  by  friction  on  the  rails. 
At  had  joints  or  uneven  surfaces  the  wheels  jump  from 
the  rails,  and  they  then  recover  their  normal  position,  by 
the  axle  as  it  were  unwinding  itself,  like  a  discharged 
spring,  and  striking  a  violent  blow  on  the  rail.  Some- 
times the  wheels,  with  the  axles  in  a  state  of  torsion, 
drag  along  for  a  considerable  distance,  heavily  loaded,  and 
this  is  a  fruitful  source  of  axle  breakage,  as  well  as  of  rail 
destruction.  Again  the  flanges  strike  agaiubt  the  rails 
from  fide  to  side,  and  a  constant  successi'  n  of  blows  and 
vibrations  is  induced  throughout  the  whole  of  the  train. 
And  with  long  vehicles,  on  sharp  curves,  there  is  a  constant 
tendency  to  grind  the  flanges  and  bunt  out  the  rails.  The 
rapid  wear  of  wheel  tires  and  rails  yields  ample  evidence 
of  th'B,  and  the  probability  is  that  at  high  speed  the  move- 
ment is  as  much  sliding  as  rolling— side  as  well  as  for- 
ward sliding.  But  for  the  partially  polished  surfaces  of 
both  wheels  and  tii-es  facilitating  slip,  at  the  loss  of  adhe- 
sion on  the  driving  wheels,  it  is  probable  that  the  destruc- 
tion would  be  much  more  rapid. 

Are  there  proofs  needed  of  all  this  ?  Time  was  that 
rails  of  60  lbs.  per  yard,  and  Staffordshire  tires  too  tough  in 
texture  to  break,  were  capable  of  considtrable  duration. 
They  have  gone  by,  and  rails,  after  various  experiments 
in  making  them  harder  in  iron,  have  grown  to  84  and 
90  lbs.  per  yard,  and  now  with  Bessemer  steel  for  metal ; 
and  tires,  after  running  through  the  phages  of  Park-gate, 
Low  Moor,  and  Leeds,  and  various  plans  for  hteeling  their 
surfaces,  have  now  culminated  in  Krupp's  solid  steel. 

It  is  many  years  rince  the  writer  became  aware  of  the 
importance  of  elastic  action,  even  on  wood  wheels  UFed  on 
highways  and  (^aved  streets,  to  induce  durability,  and 
facilitate  traction,  when  high  speeds  were  needed.  In  the 
structure  of  the  ordinary  woi  d  wheel  the  strength  resides 
in  the  tire,  which  keeps  the  weak  frame  together. 
Originallv,  wheels  were  made  vertical,  t.e.,  with  the 
spokes  all  in  a  plane,  and  the  width  of  base  was  deter- 
mined by  the  ruts  or  hollow:*  which  peivaded  all  roads, 
giving  a  kind  of  fixed  gauge,  much  as  rails  do  now.  The 
bodies  were  placed  between  the  upper  part  of  the  wheels; 
and  when  it  was  needed  to  widen  the  bodies,  the  wheels 
were  made  in  the  foim  of  a  cone,  or  what  is  called 
"  dished,"  the  axle  arms  being  pitched  downwards  to  keep 
the  lower  spokes  vertical,  with  an  idea  of  strength,  while 
the  upper  spokes  inclined  outwards  with  a  considerable 
angle.  The  fellies  and  tire  were  made  conical,  to  pre- 
bciveaflat  tread  on  the  ground.  It  is  evident  that  as 
these  wheels  revolved,  they  were  constantly  grinding  the 
road,  the  outer  e>ido  of  broad  wheels  being  considerably 
less  in  diameter  than  the  inner,  while  the  vertical  spokes 
were  continually  driving  into  the  nave  and  loosening  the 
liaming. 

After  trying  some  experiments  with  wheels  in  which 
hoops  of  elastic  steel  were  used  to  connect  the  periphery 
with  the  nave,  instead  of  spokes,  the  writer  had  some 
made  with  the  section  of  the  wood  spokes  reversed.  The 
ordinary  mode  is  to  make  the  spokes  deepest  from  back 
to  front,  but  in  the  improved  ramples  they  were  made 
broad  in  the  plane  of  the  wheel,  and  thin  from  front  to  back. 
As  this  was  a  bad  form  to  fasten  in  the  ordinary  nave,  it 
was  dispensed  with,  and  a  pair  of  disc  plates  was  sub- 
stituted, between  which  the  spokes  were  mitred  together 
and  bolted.  One  felly  was  used  to  each  spoke,  instead 
of  the  ordinary  piactice  of  one  felly  to  two  spokes,  and 
when  cylindrical  tires — not  conical — were  shrunk  on, 
the  spokes  curved  from  back  to  front,  and  the  wheel, 
instead  of  being  a  rigid  cone,  or  dish,  became  an  elastic 
dome,  each  pair  of  opposite  spokes  radiating  from  the 
centre,  representing  the  foim  of  an  archer's  bow.  The 
fastening  of  the  tires  was  through  the  joints  of  the 
fellies.  When  applied  to  a  straight  axle,  with  the 
arms  not  pitched  downwards,  the  load  was  cairied,  not  on 
4  rigid  vertical,  but  on  a  bent  inclined  spokei  and  the  re« 


salt  was  that  the  load  was  not  only  carried  more  easily, 
hut  the  wheels  were,  for  their  scantling,  the  most  dnrablo 
ever  ooDstructed. 

In  the  early  xailway  wheels  the  principle  obtained  of 
neglecting  the  structure  of  the  frame,  and  making  it 
depend  for  strength  on  the  shrinking  of  the  tire,  just  aa 
wood  wheels  were  made.  One  result  of  this  was  iho 
flattening  of  the  tire  between  ttie  spokes,  and  a  tire  of 
unequal  thickne&s,  when  turned  in  the  lathe  to  make  the 
external  periphery  a  true  circle,  and  a  consequent  rapid 
destruction  in  wear.  This  applied  to  the  wheels  with  the 
wroQght-iron  spokes.  The  truest  formed  wheels  were 
those  of  cast-iron  wilh  a  wrought  tire.  They  might  break 
if  of  careless  moulding,  but  they  would  not  otherwise 
alter  their  form,  and  the  tires  could  be  all  of  equal  thick- 
ness. But  upon  rigid  cast-iron  wheels  the  tires  became 
exposed  to  very  rapid  destruction  as  the  loads  increased. 

The  writer  had  early  tamed  his  attention  to  the  im- 
portance of  wood  wheels  for  railways,  and  as  far  back 
as  the  year  1838  caused  some  to  be  constracted  'with  two 
rows  of  fellies.  break-Joint  between  the  tire,  and  a  cast 
centre.  They  worked  well,  and  the  writer  has  been  in- 
formed that  they  still  exist.  The  difference  between  these 
wheels  and  the  modern  wood  wheels  is  thai  they  had  the 
elastic  side  grain  on  the  tread,  whereas  the  modem  wheels 
have  end  grain.  The  reason  for  substituting  the  latter 
less  perfect  method  probably  was  the  difficulty  of  ensar- 
ing  dry  timber  on  a  large  scale,  and  wood  shrinks  scarcely 
at  all  endwise,  so  that  the  shrinkage  involves  less  evil. 

Wood  wheels  on  railways  are,  as  now  made,  solid  discs, 
and  therefoie  the  frame  preserves  its  circular  form  without 
being  excessively  rigid.  Iron  wheels  have  also  been 
made  in  the  disc  form,  both  in  cast  and  wrought  iron; 
bwt,  then,  extreme  rigidity  rendered  the  destruction  of 
the  tires  a  very  rapid  process ; — the  tire  was  between  two 
anvils — the  frame  of  the  wheel,  and  the  rail  supported 
on  chairs  of  cast  iron. 

To  prevent  this  destmction  the  writer  eatly  devised  a 
wheel  in  which  the  spokes  were  all  springs,  bat  that  did 
not  answer.  t)ecause  the  bending  of  the  spokes  prevented 
the  wheel  from  lunning  true.  The  next  plan  was  to  apply 
a  hoop  of  elastic  steel  between  the  tite  and  the  periphery 
of  the  wheel,  with  a  hollow  below  the  pteel.  The  wheel 
wa.s  retained  in  the  tire  by  a  rising  rib  in  front,  solid 
with  the  tire,  and  by  a  lower  rib  behind,  sprung  into  a 
groove  of  the  tire.  Models  are  on  the  table  and  a  section 
on  the  wall. 

The  plau  was  satisfactory  in  theory,  Imt  how  to  put  it 
in  practice  was  another  matter.  A  tail  way  was  needed, 
and  railways  are  not  to  be  found  in  a  private  field  or 
park ;  they  are  the  highroads  of  the  public,  and  in 
charge  ot  officers  whose  flrst  care  is  to  take  no  risk  by  an 
unknown  plan ;  for  if  an  accident  happens  through  a 
known  plan  in  common  use,  however  faulty  in  its 
mechanical  philosophy,  a  jury  will  acquit  the  manager 
of  all  blame.  But  if  the  accident  happens  with  a  novel 
plan,  however  theoretically  right  it  may  be,  the  jury  will 
probably  condemn  it  as  new-fangled,  and  saddle  the 
manager  or  engineer  with  the  blame ;  and  thus  thtro  is 
a  natural  indisposition  in  engineers  to  step  beyond  their 
tether  into  the  unknown,  and  they  can  hardly  be  blamed 
for  their  caution. 

So  the  writer  went  forth  on  his  propaganda  to  ex- 
pound an  unknown  quantity,  but  few  would  even  listen  to 
him,  and  none  would  believe ;  but  strong  in  faith  he  per- 
severed, and  at  length  found  an  engineer  with  a  logical 
mind,  in  the  locomotive  superintendent  of  the  Korth 
Loidon  Railway,  Mr.  William  Adams.  The  writer 
demonstrated  his  principle,  and  Mr.  Adams  was  unable 
to  disprove  it  logically,  whereon  the  writer  remarked, 
*'  If  you  cannot  demonstrate  it  to  be  wrong,  and  I 
demonstrate  it  to  be  right,  and  that  the  result  if  suo- 
cessful  mtist  be  very  advantageous,  you  are  bound  to  try 
it."  He  agreed  to  this,  and  said  *<  I  will  tiy  it,  thoach 
doubting  greatly.    What  wheels  will  you  apply  it  to?" 


doubting  greatly. 

<*  Those  moat  deetxootiye  to  tirei." 
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So  a  Wit  of  wroQght  iron  disc  wheels  were  selected,  and 
Sia£>rd shire  tire*  were  applied  to  them  on  hoop  springn, 
lad  they  were  pl%ced  under  a  heavy  carriage.  At  the 
Mine  time  a  set  of  ordinary  spoke  wheels,  with  a  set  of 
bm  M'jor  tires  fixed  in  the  rijjid  mode,  were  applied  U) 
SBvilar  carriagif.  The  Low  M(X)r  tire«  required  turning 
^lORTore  their  Rorface  after  running  less  than  60.0()0 
miW.  The  Statfo;  dshire  tires  on  Sjjiinga  ran  106,000 
milskviuoai  turning  up,  and  with  no  alteration  of  torui. 

tnd  were  then   taken   off  to  exhibit,  and  may  still  be 

SBPB  is  the  aaiue  condition. 
Thee  U  no   mystery  in  this.     The  Low  Moor  tires 

vert  exposed  to  severe  wear.    First,  bei-ause  on  curved 

Iba  they  were  neceSi^Arily  forced  to  slide  on  the  rails, 
k.<h  furwud  and  laterally.  Secondly,  because  they 
vi^  rigiily  fixe^l,  and  pos#BSted  no  elaotio  yielding  to 
^jde  bknrs.  Thirdly,  because  on  curved  lines  thrre  was 
iconsisnt  t4VNon  of  the  axles  causing  incessant  jumping. 
FMnhly,  because  the  tires  liad  no  power  of  Utcral  niove- 
MBi  t:»  suit  the  varying  inequalities  of  the  rails.     In 

uan,  there  was  no  compensation  for  irregular  movement, 

udt^  result  was  a  consUnt  grinding  of  the  flangea  and 

Wiutlie  spring  tires,  on  the  contrary,  there  is  universal 
(xapemiion,  Firat ,  there  is  no  tendency  to  blows,  because 
iix  elvtic  cushion  preserves  constant  contact  between 
tniDd  nuL  {Secondly,  there  is  no  torsion  of  the  axle  or 
i^ppi^of  the  tires  on  the  rail  because  the  wheel  can, 
n  aflrvad  lines,  slip  in  the  tin  on  the  smooth  sur- 
fareoftbe  spring  without  damage,  thus  equalising  the 
jathway.  Thirdly,  the  tire  can  rock  laterally  on  the 
vfaeel  to  adjust  itself  to  the  bearing  on  the  rail  surface, 
»hich  my  one  may  ob^rve  to  be  constantly  varying, 
naetimes  the  miJdle  of  the  rail  being  mo;it  prominent, 
nBetime  the  inside  edge,  and  sometimes  the  outside.  No 
other  dan  of  wheel  can  supply  these  various  compensatiomi. 
laportant  as  these  wheels  are  for  vehicles  which  are 
Bply  drawn,  in  order  to  remove  resistance,  they  are  still 
wtt  important  for  engines  with  the  load  greatly  in- 
ffcued,  and  especially  for  driving  wheels— more  efipecially 
^engines  with  four  coupled  drivers.  It  is  obvious  that 
if  two  n  heels  of  equal  diameters  be  fixed  on  the  same 
rak  ilaft  they  must  grind  and  drag  on  curved  lincvS, 
ad  the  torsion  thence  enduing  is  the  main  cause  of  the 
Mage  of  crank  axles,  which  it  is  difficult  to  make] 
Kivi2  enough  fur  their  work,  the  axle  being  in  reality  a 
s  %T  I'jDg  axle,  as  would  he  readily  apparent  were  it 
^RdiKd  to  a  straight  line — between  eight  and  nine  feet 
loogoQ  the  narrow  guage.  When  four  wheels  are  coupled, 
thf  dIameteiB  very  rapidly  alter  by  irregular  movement, 
odtht  adhesion  may  actually  become  disadvantageous, 
t^taidLng  the  engine  by  friction,  like  a  brake.  It  is  clear 
ibtirefore  that  the  power  of  slipping  the  wheel  within  the 
^  to  compensate  fur  curves  and  irregularities  becomes  a 
<^QMioa  of  the  greatest  importance,  both  as  to  facilitating 
t*aag»  snd  preventing  the  wear  of  tires. 

Ul4»been  at  times  aiwimed  that  the  slip  of  the  tire 
<x^  &  vbeel  must  defeat  the  purpose  of  haulage.  But 
when  it »  nrmeoibered  that  the  bearing  of  the  wheel  is 
over  ikslf  the  diameter  by  downward  pressure,  and  that 
vith  a  heavily-loaded  wheel  a  slight  flattening  of  the  tire 
tal:es  place,  it  is  obvious  enough  that  slip  will  only  take 
f^*^  by  ezoessive  friction  on  the  rail;  this  is  the  true 
^eory,  hot,  for  the  satisfaction  of  those  who  only  believe 
ia  practical  rt-aolts,  it  may  be  stated  that  the  experiment 
^  been  tried  repeatedly,  and  it  has  been  found  that  when 
the  tires  were  so  loose  on  the  springs  as  to  be  turned  round 
hy  Iianl  with  the  wheel  lifted,  the  haulage  was  in  no  way 
stfected.  On  a  London  line,  of  sharp  curves,  where  the 
Wading  tires  of  ardtoary  engines  with  paiallel  axles  had 
their  flanges  constantly  ground  off  in  two  months'  wear, 
A  bogy-cDgiDa  was  set  to  work  with  a  ttiming  centre  to 
ladiate  the  leading  axle  to  the  curves.  At  the  same 
tine  a  mmihr  i£m  engine,  but  with  parallel  axles,  was 
ipplied  with  ^Ktog  tires  to  the  leading  wheels.  The 
rnolt  «M  fba%  In  DoOi  catet  the  leading  flanges  were 


saved  from  damage,  and  ran  three  times  the  ordinary 
distance.  The  yield  of  the  Rpringa  had  an  effect  tiimilar 
to  that  of  the  ])lay  of  the  axle  lu  right  an.l  left  in  the 
Iwgy,  when  truly  centred,  for  if*  nut  truly  centred  the 
tian^es  wore  unequally. 

Tiie8;3  spring  tiri^s  were  adopte  1  on  the  engines  of  the 
St.  Helen's  lin-N  by  Air.  Jiim^s  Cross,  the  oi'gineer.  That 
line  is  an  incessant  continuaiion  of  sharp  curves  aud  gra- 
dient'i, some  ot  the  latter  1  in  3'),  and  (>otuo  uf  the  former 
two  chains  radiua.  Thu  spring  tires  were  lir-t  applied  to 
a  SLX-whecled  engine,  all  coupled  drivers  uf  4  ft.  diameter. 
They  were  all  of  Staffordshire  iron.  At  the  same  time 
another  engine  of  less  weight,  also  on  nix  wheels,  but  of 
4lt.  Gm.  in  diameter,  and  only  four  coupled,  was  tittcd 
with  tires*  of  Krupp'a  sseel.  Alter  running  41,000  miles, 
Knipp's  tires  were  bO  deeply  worn  as  to  net-d  turning  up, 
while  the  Staffordsiiire  iron  tires  ran  Go,000  miles,  and 
then  only  required  the  flanges  lo  l>e  reduced  which  had 
been  deeper  at  thu  otitsct,  the  tread  of  the  tire  remaining 
in  good  8ha})e.  Taking  into  consideration  the  difference 
of  diameter,  the  distance  run  by  the  Staffordshire  iron  was 
as  72.(X)0  aj;ainht  Krup|;*s  steel  41,00J.  In  practice, 
Krupp's  tirea  were  found  to  slip  on  the  rails  even  in  dry 
weather,  but  the  btationlshiio  iron  was  scarcely  ever 
known  to  slip,  though  working  steeper  gi'adients  and 
sharper  curv'es. 

Another  set  of  oxixiriments  was  tried  with  two  fi-llow 
engines,  one  of  them  fittel  with  spring  tires,  the  other 
with  rigid  tires,  up  a  gradient  of  one  in  bO,  during  a  whole 
day,  by  the  i^aine  driver.  The  result  was,  that  the  rigid 
tires  constanily  drew  up  thirteen  loaded  coal  wagons,  and 
the  spring  tires  fifteen. 


The  result  of  this  clastic  principle  having  been  so  un- 
mistakably advantageous  in  wheels,  the  writer  began  to 
consider  whether  the  same  principle  might  not  be  prac- 
tically  applicable  to  rails  al^o.  It  is  clear  that  the  de- 
struction of  mils  arises  from  bio  a  s  between  the  wneel  tires 
and  the  rails,  incrcast^d  in  destructive  effect  in  proportion 
to  the  load,  and  therefore  it  is,  that  it  is  now  proposed  by 
some  railway  companies  to  substitute  steel  for  iron  in  rails 
as  well  as  tires. 

On  the  North  London  Railway  the  rails  are  82  lbs.  per 
yard,  and  their  average  duration  on  the  main  line  does 
not  exceed  four  yeai-s,  if  fo  much,  the  traffic  on  each  pair 
of  rails  being  upwards  of  120  trains  per  diem  of  goods, 
coal,  and  pa^'seugers.  The  gi'eat  wear  is  not  owing  to 
wear  of  attrition,  but  to  crushing,  disintegration  of  the 
laminiB.  The  rails  are  double-headed,  and  worn  out  on 
both  tables  before  they  are  taken  out.  The  sleepers  are 
three  feet  apart,  and  the  rails  are  fixed  in  cast  iron  chairs 
with  wooden  keys,  the  joints  being  tished  with  long  fishes 
and  four  bolts. 

Iron  rails  are  in  their  manufacture  practically  "  sCTap 
iron."  They  are  formed  of  bars  of  various  sections  piled 
together  and  heated,  and  then  rolled  out.  In  the  act  of 
heating,  the  oxyg  n  of  the  atmosjihere  gets  accewto  their 
inner  surfaces,  and  scale  is  formed.  Tliissyile  dow  not 
roll  ont,  but  rolls  in,  keeping  up  a  constant  sei-aration  of 
fibres  like  the  grain  of  wood.  With  a  certain  iutensiiy  of 
blow  on  the  line,  the  chairs  and  sleepers  serving  as  anvils, 
the  fibres  are  crushed  apart,  and  the  utility  of  the  rails  ii 
destroyed. 

Steel  rails  are  not  formed  of  separate  masses  welded 
together,  but  each  of  a  single  ingot  rolled  out  w^^^^ut 
flaw  or  imperfect  junction.    They  are  homogeneous,  which 
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the  iron  is  not,  and  therofore  do  not  disintegrate  with  tlie 
same  amount  of  blow  which  disintegrates  the  iron.  Bat 
to  be  safe,  the  steel  rail  reqaires  to  be  not  only  homogene- 
OQS  in  motal^  but  in  the  temper  of  the  metal  also.  If  a 
steel  rail  be  taken  hot  out  of  the  rolls  and  thrown  on  a 
cold  iron  or  stone  floor,  it  may  become  partially  chilled — 
hard  and  soft— and  in  this  condition  it  is  apt  to  break,  for 
which  reason  it  is  always  recommended  to  keep  the  fiteel 
rails  as  soft  as  possible,  to  prevent  risk,  in  fact  to  redaoe 
them  to  the  condition  of  iron.  Bat  the  better  [dan  would 
be  to  use  spring  steel,  and  harden  and  temper  it. 

There  is  a  notion  prevailing  that  permanent  way  on 
cross  sleepers  is  elastic  by  vii-tue  of  its  discontinaoas 
bearing.  But  it  is  obyious  that  if  there  be  any  yield  of 
the  rails  between  the  supports,  there  is  none  at  the  chairs 
themselves.  If  the  rail  be  loose  in  the  chair,  which  it 
commonly  is,  and  if  the  sleepers  be  loose  in  the  oonereted 
ballast,  which  they  are  commonly,  the  looseness  only  serves 
to  give  momentum  to  the  blows  of  the  wheels,  so  (hat 
the  rail  drives  into  the  chair,  the  chair  drives  into  the 
sleeper,  and  the  sleeper  drives  into  the  ballast,  while  the 
fish  joint  bends  at  the  weakest  point. 

On  a  portion  of  the  main  line  of  the  Korth  London, 


the  rails  and  chairs  being  taken  up,  longitudinal  timbers, 
foor  inches  deep  by  eleven  inches  wide,  were  epiked  down 
to  the  sleepers.  On  these  lon^tudinals,  midway  between 
the  sleepers,  were  placed  cast-iron  brackets  in  which  the 
rails  were  fixed,  euspended  by  the  upper  table,  and  not 
resting  on  the  lower  table,  as  in  chairs,  the  bottoms  of  the 
rails  being  14-inch  above  the  longitudinal  timber,  so  as 
not  to  touch  it.  The  joints  were  listened  as  usual.  The 
cross  sleepers  were  packed  hard  and  tight  on  solid 
ballast.  The  longitudinal  Umbers  were  not  packed,  the 
result  being  that  the  rails  were  conttnuously  supported 
on  an  elastio  base.  With  the  traffic  of  the  trains  the 
mechanical  action  was,  that  no  wheel  pressed  directly  on 
a  single  sleeper  with  a  hard  blow,  but  that  the  weight 
on  each  wheel  was  distributed  over  two  or  more  sleepera, 
and  that  through  an  elastic  medium.  Frantically,  after 
nearly  three  yean'  wear,  none  of  these  rails  have  been 
found  to  disinteflpnite,  but  are  as  perfect  as  when  first  laid 
down,  except  where  connected  rigidly  to  the  ordinary  line, 
and  there  the  ends  of  the  rails  are  split ;  and  the  elastic 
action  is  not  merely  vertical,  but  horizontal  aUo,  by  a 
slight  twist  of  the  longitudinal  timbers  preventing  aide 
blows  from  the  flanges  of  the  wheels. 


ZrTyX^M^S^St^ 
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It  was  also  found  that  the  sleepen  remained  quite  un- 
disturbed in  the  Inllast,  owing  to  the  distribution  of  the 
weight,  and  that  they  really  became  deepert,  instead  of 
dancing  up  and  down.  Moreover,  the  provision  for  elastic 
action  dispensed  with  the  practice  occasionally  resorted 
to  of  digging  up  the  ballast  below  the  sleepers  to  soften 
it,  and  prevent  the  extreme  rigidity.  It  is  getting  to  be 
a  known  fact  that  constant  traffic  and  the  use  of  heavier 
engines  and  vehicles  is  gradually  solidifying  the  whole  of 
the  railway  lines,  so  that  the  destruction  of  the  plant, 
both  fixed  and  rolling,  is  on  the  increase.  A  superintendent 
of  a  long  line  running  on  hard  ground  informed  the 
writer  that  he  contemplated  .re-spacing  the  whole  of  his 
sleepers  in  order  to  use  the  softer  intervals.  An  illustra- 
tion of  this  great  evil  may  be  found  in  the  fact  that  in 
the  winter  time,  when  all  the  ground  becomes  hard  with 
frost,  the  destruction  of  wheel  tires  and  rails  by  breakage, 
is  greatly  on  the  inci-ease. 

After  the  successful  result  of  the  first  experiment  on 
elastic  lines,  the  6uperiniendent  of  permanent  way,  Mr. 
Matthews,  laid  down  a  second  portion,  in  which  the 
cix)S8-sleepers  are  six  feet  apart,  or  double  the  ordinary 
distance,  the  supports  of  the  rails  on  the  longtitudinaU 
being  three  feet  apart.  The  same  result  wss  obtained  in 
preserving  the  sleepers  steady  in  the  ballast,  though  the 
elastic  yielding  was  greatly  increased,  being  quite  percep- 
tible under  the  rolling  trains. 

Ballast  in  England  and  elsewhere  has  become  a  kind 
of  stereotyped  custom  on  railways,  though  there  are 
districts,  as  Egypt, — ^the  Southern  States  of  America — 
where  a  driver  *<  guesses  he  never  run  on  ballast  but 
only  on  nmd  roads" — the  Pampas  of  Buenos  Ay  res,  the 
Llanos  of  Venezuela,  and  elsewhere,  where  no  ballast 
can  be  had,  and  so  it  is  dii^nsed  with.  But  the  theory 
of  ballast  lias  hardly  been  considered.  It  was  originally 
osed  on  non-porous  soils,  as  a  kind  of  easy  drainage 
for  surface  water,  and  in  some  places  tolerably  cheap. 
And  it  does  not  yield  like  clay.  But  it  very  soon  ceases  to 
be  porous  under  the  sleeper,  and  becomes  a  kind  of  con* 
glomerate,  or  concrete,  each  sleeper  pit  holding  water  like 
a  pond.  But  inaamoch  as  it  has  been  practiculy  demon- 


ted  that  with  a  provision  for  elasticHy  the  sleepers  may 
advantageously  be  rigid  fixtures,  there  s  eems  to  be  no  reason 
why  the  whole  surface  of  a  railway  should  be  covered 
with  eighteen  inches  of  gravel  or  broken  stone,  varying 
in  price  from  Is.  to  2s.  6d.  per  cubic  yard.  The  objt.'ct 
should  be  rather  to  cover  it  with  non -porous  material,  eo  as 
to  keep  out  the  surface  water,  the  same  principle  on  whic 
we  pave  the  footways  of  our  streets ;  and  there  is  no  doubt 
that  it  would  be  cheaper  in  many  cases  to  use  stone  flags  or 
cast-iron  for  sleepers,  rigidly  fixed  and  overlaid  with 
elastic  longitudinals,  so  as  to  dispense  with  balliist,  even 
in  first  cost,  saying  nothing  of  the  saving  in  maintenauce. 
As  regards  such  lines  as  are  constructed  on  brick  aivhe«, 
the  elastic  system  w^ould  prevent  the  vibration  ^  hich  so 
commonly  disintegrates  them,  and,  by  ramming  d  own  the 
ballast,  forces  out  the  parapets ;  and  it  would  be  better  to 
cover  the  surface  with  non-porous  material,  such  as 
paving  stones,  and  get  rid  of  mud  and  dust  altogether. 
The  action  of  this  novel  system  depends  upon  the  elas- 
ticity of  the  longitudinal  timber,  but  inasmuch  as  there 
are  circumstances  in  which  timber  is  inadmissible,  such  as 
very  hot  climates,  or  climates  of  great  heat  and  moisture 
combined,  or  alternating,  the  writer  was  led  to  consider 
whether  it  might  not  be  practicable  to  obtain  the  elasticity 
by  the  agency  of  metal.  This  can  be  done  in  two  me  > 
thods,  substituting  a  lxx)ad  T  iron  for  the  longitudinal 
timber,  or  by  applying  springs  of  tempered  steel  beneath 
the  seats  of  the  rails,  which  in  that  case  cannot  be  sus- 
pended by  the  upper  table,  but  must  rest  below  the  ver- 
tical web,  being  supported  between  the  bracket  sides  u  ith 
provision  for  the  small  amount  of  movement  required. 
Two  models  of  cast  sleepers  are  on  the  table,  with  elastic 
steel  bases.  The  cost  of  them  will  not  exceed  ordinary- 
iron  way,  as  great  weight  of  metil  is  saved. 

It  is  desirable  that  the  rails  should  be  of  such  depth  as 
not  to  deflect  beneath  the  wheels,  and  also  that  they 
should  not  deflect  laterally,  for  which  reason  the  tables 
should  be  of  ample  width.  It  is  also  important  that  the 
rails  should  be  so  joined  together  as  to  form  non-deflectiug 
bars  at  the  joints,  though  with  provision  for  expansion 
and  contraction.    In  examining  the  ordinaiy  fishes  it  will 
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le  ptr.«ted  that  Iho  origiiul  principtps  of  Ihe  writw'i 
ixniiMi  Inre  not  been  carried  in  [0  ctr«-t.  Thesufi^er, 
■  (rinarily  ived,  are  panlld  barii.  about  eighteen  inchea 
B  Ingih,  and  with  four  bolta  to  allaoh  thcni  to  Ihe  raili. 
intK  idUI  depth  of  the  fi«h  i>  cmly  betuven  two-nnd -a- 
iiUm  fhrre  iix-hfii,  it  ii  obvioui  that  a  pair  of  tlivco  [nth 
ti  oBinl  prtWWy  be  equivalent  in  utreiigth  (o  a  mil  (ivo 
•in  01  d-|>lli,  »r«l  nnivldeil  wiih  two  l*owi  lalili*.  In 
*w»  raupeuMte  for  thii  defect  in  imnie  niea.<iirc,  the 
■i'onvmaie  ka  thick  ai  poMtl<le,  ipjirofe'hiiifr  an  iiu-h. 
wUi^  tliem  Tcry  rigid.  Tluy  aru  wedge -fiiTDicd 
Mn«  the  raiL-tible),  but  at  an  otitiieo  an^le,  not  nn 
■^rf  repOM.  »nd  they  depend  whollj'  on  tlie  bolls  to 
wtftm'  ID  poaition  under  the  aution  of  the  trains,  and 
■k  O^htMt  uiovement  of  the  nil  lootms  them. 
f<r  fell  teuoD  the  bolta  are  made  a*  large  as  powilile. 
,  lu  Irge  bole  weakcut  the  fislia*,  and  it  is  nrcetrnry 
h  ilrili  ih^  holes,  u  punching  diaiorts  a  narrow  thick 
w.  MoTcovvr,  as  the  fi«h  is  ai  thitk  at  the  bikIji  aa  at 
!  <tt  oMtit,  tha  re-uU  ii  a  bluw  fiwn  the  wheel  at  the 
>itoil.  where  it  ii  too  atroiig,  and  aaeeoiid  blow  at  tli« 
JM*  wbere  it  ia  too  weak,  aivl  a  gradual  dent  of  tint  finh- 
■^  via  the  Tail,  and  aitothei dent  of  the  rail  end  into  the 
*"'  v^  wheu  thi*B  dcu'a  be-pn  lo  t'irui,  iha  jirodeu  of 
*«yoi«i  ■  c«ri&in;  ruit  ta  fornied,  ruMied  oiV,  and 
b^«»  iBMB,  and  tha  notse  au  I  jolt  ia  rendered  verr  per- 
nfWanilM  luawngen  befOTD  thacau<e  i)  deti-ctad  by 
lAetTcoaqtt  wtuna  train  iapatfins,  when  the  licllectioii 
»  nrj-  paetptible.  * 

To  rrwdy  thia  «¥il,  tha  writer  baa  derinol  a  true  form 
w  bh.  It  ia  taperad  fniia  the  ends  lowardi  the  miildle, 
vbare  it  ia  lh«  full  deptb  of  tha  rail  on  the  outside  Huh, 
Md  M  tha  ioo«r  the  full  depth  of  the  rail,  Iwi  llio  apper 
hUi  to  make  room  for  the  wheal  flin(,'e'.  Angular  rila 
■a  rolled  oa  the  iotfJa  of  the  flihe:',  to  fit  accur:ilelr 
•pkuK  tlie  rail  Ublea,  aud  the  finhea  are  ai\;hc(l  taterallr. 
Tt;  si>tal  being  *'"■■•  «aeupt  at  the  Hl«,  Vwy  m«  eaiilr 
IitB:ted  without  dialortion.and  when  the  bolta  arda^ruwed 
liEhl,  ibe  Biches  of  iha  flibea  flatten  and  pr<«a  the  rilM 
a^wa:  tha  nil  uUm  Onnly.  The  bolii  thu.i  acting  on 
•laBta  mm^em,  tha  nUi  Peaiain  tight,  and  the  joint  ii 
*fa«iEaHyif .  TbaBOdaUof  theelialia  way,hothia 
iWw  aaa  Inn,  whh  Mad  apringa,  aa  wall  as  the 
(■fnvad  Ml  JolM,  an  CD  tba  table. 


llie  writer  hu  dwelt  upon  this  Bulijr«t  the  more 
eaiueatly  bwnuau  on  aziy  new  pUn  connected  with  a 
railway,  a  protracted  experiment  u  ueediHt  for  verifica- 
tion, anil  thii)  ]irulractad  experiment  of  cIiKtic  railway 
ban  been  niadp,  and  «au  bo  exauiiiwd  by  all  who  feel  an 
interest  i»  to  iin|K>rtaiit  a  auhjeut. 

Having'  iitilnimil  puc'esTul  rc«iiU»  in  the  elaolic  actiuu 
both  of  wlivclii  and  rnil«,  tlw  next  qiie.stinn  won  to  obtain 
a  true  tnivhuiiii'al  auliun  in  tlw  uiovciimiiC  of  wliecla  and 
iixli?'.  A^  liir  tiick  us  the  year  IbSi  the  writer  hal 
Nought  to  iiiiprcaa ujion  railna}- uuihoiilied  the  iuiiurtanco 
of  ladiol  nioveiueiit  In  the  axles,  enabling'  Ihctn  to  run  nt 
a  right  angU  with  tliu  ralla.  nliether  on  ftraighi  linca  or 
curvci,  and  propowJ  vatioud  modca  of  acuunipliahing  it, 
but  he  could  gut  no  attcutlon.  Tha  railwaya  nvro 
made  in  what  were  caltod  straight  lines,  though  prauti. 
cally  crooked  liiiea,  and  it  waa  taken  fbr  granted  that 
the  coning  of  tho  wlicel  tirea  aa-ooipliahcd  all  that  waa 
wtahi'd.  ilut  in  Anic>iL-.t  cro'ikcd  lines  obtained  with 
very  tliarp  curves,  in  ordiM  to  go  aioniid  pircet  coiliira 
insleal  of  outidilu  the  towii>,  and  a  Icll  wan  (.uajieiiiied 
at  the  etitrancu,  to  be  slinck  by  the  etiginu.  and  a  notice 
painted  on  a  innpl-j  rlab,  "  Look  out  lor  the  loco- 
motive, when  tho  bell  riuga."  To  facilitate  tha  movii- 
nient  of  tlio  engine  roun  1  the  curvea,  tho  Iront  end  was 
provided  with  a  awirellin^  truck,  cnlled  a  i-ofty,  analo- 
gous to  the  ordinary  undcr-carria^  of  a  road  vehicle. 
Son  a  centre  pin,  but  with  lour  whecli  Insleail  of 
a  whoela  Iwng  guided  by  their  hanges  against 
nil",  innead  ol  by  a  pole.  This  w«»  to  coiivenient, 
that  it  catnc  into  general  uae  in  America,  nnd  it  was 
tint  iutiuduced  into  Kngland  on  Ihe  Ilirniingliam  and 
Gl'iucester  Imp,  tho  engines  K-ing  male  in  America. 
Uiit  it  was  dcfeetiTo  in  principle.  In  ordinary  under- 
ciriiagea  on  the  roa'l,  the  lenj^ih  of  the  ikjIb  steodU-s 
tho  whdula.  In  the  rour-whe<.'l  bog)-,  tho  distance  be- 
tween the  fiont  and  back  wliccN  was  Icai  than  tha 
width  between  the  rail*,  and,  eonfequently,  awivglling 
on  tlio  centre  pin,  ihj  bogy  wa*  apt  to  run  atisteadily, 
and  drag  the  wliecl  H^ubbs  against  the  raila,  tha  con- 
tact with  tho  outer  rjil  on  curves  setting  the  ailei 
aakew  to  tlie  rails.  Tliis  evil  was  continued  on  the 
South  Devon  line,  where,  the  sharp  currca  neeeirilatfiig 
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the  ase  of  the  bogy,  it  was  applied  on  a  seven  feet 
gauge  with  the  wheel  centres  five  feet  apart.  In  addi- 
tion to  this  defect,  apparently  resorted  to  to  compensate 
in  pome  measure  for  the  fixed  parallelism  of  the  axles, 
it  did  not  in  any  way  help  the  skew  position  of  the 
driving  wheels,  as  the  central  pivot  did  not  permit  lateral 
movement  of  the  bogy.  To  remedy  this.  Mr.  Bissell,  in 
America,  devised  a  plan  of  removing  the  centre  pivot  from 
midway  between  the  four  wheels  to  a  point  between  the 
driver  and  the  bogy ;  thus  the  movement  of  the  wheels 
became  radial,  or  in  the  circumference  of  a  circle  instead  of 
the  centre.  '1  his  was  a  plan  on  which  the  writer  had  built 
road  carriages  long  previously,  under  the  name  of  Eqniro- 
tal  carriages,  and  had  proposed  to  apply  the  principle  to 
engines.  Mr.  Bissell  subsequently  applied  the  same  prin- 
ciple to  engines  with  two-wheeled  bogies,  and  time  and 
circamslances  having  forced  on  the  attention  of  English 
engineers  the  necessity  for  radial  movement,  other 
attempts  were  made  to  correct  the  defects  of  the  bogy, 
anil  one  was  by  providing  a  lateral  slide  as  well  as  pivot 
movement  to  the  centre.  But  on  this  plan  the  guidance 
was  lost,  and  it  was  not  found  to  answer. 

Seeing  that  the  time  was  approaching  for  more  perfect 
machinery  and  for  radiating  axles,  the  writer  again  set  to 
work  10  simplify  the  structure.  Abandoning  the  truck 
form,  or  bogy,  altogether,  the  axle-boxes  were  adapted  to 
slide  in  curved  lines  laterally  through  the  horn-plates  of 
a  rigid  engine  frame  beneath  the  spring  bearings.  The 
advantages  gained  by  this  were,  first,  true  radiation  of  the 
axle  to  every  curve,  from  the  straight  line  down  to  one 
chain  and  a  half  radius ;  Mcondly,  perfect  guidance  and 
prevention  of  irregular  movement  in  the  wheels ;  thirdly, 
facility  in  axle  iMarings  snd  lubrications;  fourthly,  the 
use  of  larger  wheels  than  could  be  obtained  by  the  bogy 
■yatem. 


The  writer  proposed  to  build  the  engine  with  coupled 
driving  wheels  in  the  centre,  and  with  radial  wheels  at  the 
ends,  eight  wheels  in  all,  and  so,  having  ample  support, 
to  dispense  with  a  separate  tender.  This  was  so  novel  a 
plan,  departing  from  the  customary  bogy  system,  that  it 
was  not  lisiened  to,  and  bogies  were  continued. 

The  writer  sent  a  diawing  to  Mr.  Cross,  the  engineer 
of  the  St.  Helen's,  and  about  nine  momhs  after  received 
a  letter  from  that  gentleman  stating  that  having  found  it 
necessary  to  use  larger  engines  for  his  increasing  traffic,  he 
had  studied  the  whole  question  carefully  as  to  the  best 
principle  of  radiation  for  his  sharp  curves ;  and  having 
come  to  the  conclusion  that  the  plan  of  the  writer  was  the 
simplest,  safest,  and  most  effective,  as  well  as  the  least 
coolly,  he  had  conssructed  a  model  and  verified  it  experi- 
mentally, after  which  he  put  in  hand  a  full  sized  engine. 
(A  large-siaed  model  frame  of  this  may  be  seen  on  the 
Uble.) 

After  working  for  some  time  on  the  St.  Helenas,  both 
for  passenffers,  goods,  and  coal,  and  perfectly  establishing 
the  soundness  of  the  principle,  this  engine,  called  the 
*<  White  Raven,"  was  brought  to  London  for  experiment, 
and  examined  and  experimented  on  by  a  large  number 
of  raQway  engineers,  whose  judgment  confirmed  the  truth 
of  the  principle  of  structure. 

It  was  at  first  supposed  that  the  free  movement  of  the 
wheels  would  tend  to  make  the  engine  unsteady  on 
straight  lines  at  high  speeds,  inasmuch  as  front  wheels, 
fixed    laterally   in   the   horn    plates   were    supposed 


to  exercise  a  steadying  and  governing  power.  But  the 
contrary  proved  to  be  the  fiust.  Another  engine, 
altered  from  the  rigid  system  to  the  radial,  was  found  to 
run  much  steadier  after  the  alteration,  after  acquiring  the 
facility  for  rounding  sharp  curves.  In  truth  theunsteadi- 
ness  of  all  engines,  apart  from  bad  oonstruotion,  arises 
from  the  fact  that  the  wheels,  fixed  to  the  fra  iie  and 
seeking  the  path  of  least  friction  over  uneven  rails,  force 
the  frames  to  partake  of  their  irregular  movement;  and, 
as  might  be  expected,  the  inertia  of  the  engine  frame 
keeps  it  steady  enough  when  the  wheels  are  left  free  to 
pursue  their  own  courses  unshackled. 

This  novel  arrangement  comes  at  a  convenient  time,  as 
the  extension  of  milways  through  towns  and  motmtainoiiB 
countries  is  now  the  prevalent  thought.    But  even   for 
what  are  called  straight  lines,  their  extension  into  and 
through  towns,  and  new  station  accommodation,  renders 
it  very  important  to  have  engines  working  round  very 
sharp  curves,  and  either  end  foremost.    The  great  coat  of 
land  and  the  removal  of  buildings  in  approaches  where 
only  straight  lines  or  very  lai^  corves  can  be  used 
ados   very   materially   to   the    cost     of    constractioo. 
But    there  is    another    question,    quite  as   important. 
It  is  well  known  that  the  rapid  wear  of  the  rails  of 
railways  is  very  largely  owing  to  the  weight  of  the  engines, 
apart  from  the  train,  and  in  the  engines  the  deetraction 
by  rail  crushing  is  inci-eased  in  proportion  to  the  weight 
on  the  driving  wheels.    Some  engmes  have  only  one  pair  of 
driving  wheels,  as  they  involve  less  impedimental  friction 
at  high  speeds.   Some  have  two  pairs  coupled  toget  her,  and 
some  three  pairs.     Inasmuch  as  the  engine  draws   the 
load  by  reason  of  its  own  weight  on  the  rails  giving 
adhesion,  it  follows  of  course  that  a  heavy  train  needs 
more  weight  on  the  driving  wheels  than  a  light  one. 
When  a  single  pair  of  drivers  are  used  the  load  sometimes 
approaches  to  fourteen  or  fifteen  tons,  and  this  crushes  both 
rails  and  tires.    1  f  however  the  load  can  be  distributed  oyer 
more  wheels,  this  destruction  may  be  avoided.     Twenty 
tons  on  four  wheels  is  much  less  damaging  than  four- 
teen  tons  on  two  wheels.    For  this  reason  our  continental 
neighbours  have  been  aiming  at  two  things  combined — ^to 
obtain  the  adhesion  of  many  wheels  with  the  facility  of 
passing  round  sharp  curves.     The  ordinary  method   of 
coupling  wheels  by  side  rods  does  not  admit  of  this,  and 
the  writer  has  resorted  to  another  method,  illustrated  by  the 
model  on  the  table,  which,  as  regards  its  eight  lower  wheels, 
is  precisely  similar  to  the  St.  Helen's  engine,  the  **  White 
Raven."    But  in  addition  to  this,  it  has  four  other  wheels, 
two  of  which  are  placed  at  each  end  resting  between  the 
central  driving  wheel  and  the  end  radial  wheel  on  their 
peripheries,  pressing   downwards  with  any  amount    of 
weight  needed  to  induce  adhesion.     In  fact  the  whole 
weight  of  the  engine  and  frame  may  be  supported  by 
the  upper  wheels  if  needed.     But  practically  a  com- 
paratively small  weight  is  needed,  as  the  wheels  do  not 
merely  rest  on  one  another,  as  is  the  case  with  wheels  oo 
rails,  but  have  also  a  wedging  action,  which  may,  if  peT- 
roitted,  produce  an  intense  pressure.    All  the  wheels  have 
also  spiing  tires,  which  ensures  elastic  contact  and  fit,  without 
blows.     It  will  be  seen  that  when  the  driving  wheels  sue 
put  in  motion,  they  communicate  that  motion  by  friction  to 
the  upper  wheels,  which  in  turn  commnnicate  the  motion 
to  the  radial  wheels,  and  continue  to  do  so  when  the  radial 
wheels  are  on  curves,  the  effect  being  that  the  axles  of  the 
upper  wheels  depart  from  the  horizontal  line,  dipping  to 
right  or  left  according  to  the  lengthening  or  shortening 
of  the  distance  between  the  lower  wheels  on  corves«     And 
the  adhesion  is  perfect,  because  the  load  on  the  upper 
wheels  forces  down  the  lower  wheels  to  a  perfect  preeeai'e 
on  the  rails  at  either  end  of  the  engine.    Thus  there  are 
eight  drivers  which  may  be  equally  loaded  and  the  whole 
weight  of  the  engine  is  available  for  adhesion.     And  in 
reversing,  for  the  purpose  of  retardation,  the  whole  of  the 
wheels  are  available.     To  make  the  machine  complete, 
brakes  are  applied  between  the  driving  wheelo,  arranged 
to  act  both  against  the  wheels  and  rails  by  enuU  steam 
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fffiitei,  ■>  that  the  reiardation  of  the  engine  ib  within 
■leoBtrol  (^  the  dxiTer  by  simply  turning  his  regulator 
■i  ften  oodD,  without  needing  the  muflcular  force  of 


his  fireman,  labouring  at  a  sci'ew  with  slow  movement. 
It  will  be  seen  that  this  engine  will  run  on  S  curyes  as 
easily  as  on  regular  curves. 


QfflBie  the  steam  power  of  an  engine  should  be  in  pro- 
la  the  adhenon.    Practically  it  is  far  in  excera  of 
,  inasmiich  as  sand  is  commonly  used  to  pre- 
t  tkt  flip  of  the  wheels ;  and  this,  though  useful  to  the 
^  ii  a  aeriouB  disadvantage  in  increasing  the  resist- 
■M  of  the  trmiD.       This  seems  certainly  the  case  on  the 
telKoctiieni,  where  it  is  found  advantageous  to  make 
%  tadar  wheels  drivers,  as  well  as  those  of  the  engine, 
lii^ihs  ane  boOer  power, 
h  im  «rly  days  of  railways  the  difficulty  of  adhesion 
a  Haooth  tire  and  smooth  rails  was  considered  to 
it  was  tried.    But  in  those  days  the  trains 
the  increase  in  weight  has  again  drawn 
l»  the  desiiaMlity  of  increasing  the  adhesion. 
As  TmQa  and  whe^  might  no  doubt  be  used,  as 
A^f  Im  besB,  and  as  they  are  still  in  some  collieries  ,* 
111  ttis  CHi  ooly  be  for  very  slow  movement.   Yet  there  is 
sasdsof  IneMsuig  adhesion  not  yet  resorted  to,  but 
wQl  probably  be  resorted  to,  where  the  whole 
of  BOuntlDg  steep  asoents,  such  as  one  in  twelve, 
HO  ^ei  to  the  mils,  shall  oocnr  on  any  sharp  curves. 
&  ii  to  eoBvert  the  roonded  flanges  of  the  wheel  tires 
iMs  two  iiali  ml  an  angle  of  45  degrees,  and  enlarging 
thai  to  toks  a  eoffomoding  groove  formed  in  the  surface 
if  lbs  nfl.    The  drinDg  whoBls  of  the  engine  only  are 
Is  bs  ittod  to  tiiesigiooTes,  and  the  ordinary  flanges  of 
IbilislH  ■huiiTi  esn  easily  pass,  being  of  smaller  size. 
&My  bo  iiwwiitid,  that  it  woold  not  be  eafly  to  lay  rails 
IjT  SBomJl  §m  tUs,  and  especially  on  curves,  but 
■  bs  coaily  pitnrided  by  the  use  of  spring 


tires  sliding  laterally  on  the  wheels,  and  there  is  no  reason 
why  the  eight  coupled  engine  before  described  should 
not  work  perfectly  well  in  this  mode,  on  sharp  curves  and 
stiff  gradients.  The  pair  of  wheels  on  the  table  illustrate 
this  principle  of  spring  tires  with  angle  flanges  working 
in  V  grooves.     The  diagram  on  the  wall  illustrates  this. 

Thus  with  radial  axle,  ppring  tires,  angle  flanges,  and 
elastic  permanent  way,  several  difficulties  are  got  over. 
The  blow  and  sledge  movement  is  removed  Irom  be- 
tween wheel  and  rail,  as  well  as  the  grinding  action 
against  the  flanges,  and  the  adhesion  is  ennured,  while 
the  pcimanent  way  is  rendered  really  permanent. 
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It  may  bo  objected  to  that  tho  angulai*  flanges  will  tend 
to  wear  away  both  tires  and  rails.  This  is  quite  true,  but 
if  wo  want  to  do  hard  work  we  must  pay  for  it  in  some 
shape  or  other.  Tho  only  question  i?,  is  it  worth  doing, 
and  if  so,  what  is  the  least  costly  method  as  well  as  the 
most  efTective  and  simple.  We  know  that  we  can  drive 
machineiy  by  friction  pullies,  and  there  is  no  median ical 
reason  why  we  should  not  drive  railway  trains.  And  these 
tires  can  bo  removed  and  replaced  with  perfect  facility 
without  needing  workshops. 

But  it  is  not  merely  the  question  of  engintis  that  we 
have  to  deal  with.  It  is  that  of  carriages  and  wagons 
also.  These  vehicles  have  been  kept  short,  and  tiieir 
wheels  disadvantageously  near  together,  chiefly  on  account 
of  the  difficulty  of  curves.  This  system  needs  remodelling, 
but  there  are  so  many  considerations  that  it  must  be 
deferred  to  another  paper. 

DISCUSSION. 

Mr.  llooBusBKN  fully  agreed  with  the  principle  laid 
down,  that  in  order  to  neutralise  as  much  as  possible  the 
wear  and  tear  of  materials  by  friction,  they  should  have 
elasticity,  and  that  elasticity  might  easily  be  promoted 
by  the  improvement  of  materials  themselves,  as  pointed 
ont  in  the  paper.  There  was  no  doubt  the  introduction 
of  steel  into  the  manufacture  of  rails  tended  to  add 
to  the  durability  of  the  rails  as  well  as  to  introduce  the 
clement  of  elasticity  to  a  large  extent.  The  Bessemer 
process  enabled  them  to  produce  steel  rails  at  a  com- 
paratively low  cost ;  at  the  same  time  it  had  not  super- 
seded tho  other  description  of  steel  rail  which  was 
largely  used  on  the  Continent,  viz.,  the  puddled  steel 
rail,  by  which  the  tendency  to  split,  spoken  of  in 
tlie  paper  as  occurring  in  the  common  iron  rail,  was 
(ibviated,  and  the  advantage  of  puddled  steel  was,  that  it 
welded  well  with  iron.  Thus  they  had  a  flat-bottomed 
or  Vignolles  rail,  which  was  still  used  to  a  large  extent  on 
the  continent,  consisting  of  a  head  and  web  of  puddled 
hteel,  and  an  iron  base.  Tho  welding  of  the  steel  and 
iron  was  complete,  and  while  this  combination  gave  a 
harder  surface  to  the  tread  of  the  metal,  the  elasticity  of 
the  iron  was  retained.  Ue  had  seen  the  advantages  of 
that  combination  of  material  at  the  Hamm  station  of  the 
Cologne-Minden  Railway,  the  trafSc  of  which  was  equal 
to  that  of  Cresse,  where  steel-headed  rails  with  iron  web 
aod  base  had  been  in  use  for  ten  yeai's  and  showed  no 
signs  of  wear.  Bessemer  steel  would  not  weld  well  with 
iron,  and  therefore  it  was  best  adapted  for  tho  double- 
headed  rail.  As  far  as  the  elasticity  of  rolling  stock 
was  concerned,  he  greatly  admired  the  plan  of  Mr. 
Adams,  of  introducing  an  elastic  material  into  the 
tire  of  the  wheel.  But  he  (Mr.  Eochussen)  would  re- 
mark, that  the  combined  steel  and  iron  he  had  spoken 
of  in  rails,  was  also  applied  to  wheels,  and  offered  all  the 
advantages  of  elasticity  contended  for.  Both  wrought 
and  cast-iron  discs  in  straight  section  were  objectionable, 
whilst  in  a  coiTugated  section  the  wheels  have  a  power 
of  contraction  which  countei^acted  the  force  of  the  blows; 
and,  on  the  other  hand,  they  had  bat  little  vibration  late- 
rally. The  great  advantage  of  the  disc  wheel  was  that 
it  I  lid  not  raise  the  dust  as  the  spoke  wheel  did,  and 
obviated  the  groat  atmospheric  resistance  which  the 
fan-like  motion  of  the  spokes  created.  With  regard  to 
the  system  advocated  by  Mr.  Adams,  he  would  ask 
how  it  could  be  ascertained  when  the  piece  of  lignum 
vita:  or  other  wood  inserted  between  tho  wheel  and 
the  tire  showed  signs  of  decay,  as  it  was  completely 
hidden  from  view,  and  thera  were  no  visible  means 
of  knowing  when  it  became  in  an  unsound  state. 
While  on  the  subject  of  disc  wheels,  he  would  remark 
that  wrought- iron  disc  wheels",  which  were  much  in  use  on 
the  c->ntinent,  were  working  their  way  gradually  in  this 
country.  In  the  Exhibition  of  lfiG2  a  manufacturer,  with 
whom  ho  was  connected,  showed  some  driving  wheels  on 
the  disc  system,  which  weighed  2 J  tons  each,  made  of 


cast  steel,  that  material  being  considered  better  than 
wrought  iron ;  but  it  appeared  that  wheels  of  that  de- 
scription were  greatly  affected  by  severe  changes  of  the 
temperature  of  the  atmosphere,  and  in  one  night  no 
fewer  than  nineteen  of  those  wheels  cracked,  while  there 
was  no  instance  of  wix>ught-iron  disc  wheels  having  given 
way  nuder  atmospheric  influences.  The  iron  was  forged 
from  the  bloom,  with  a  hammer  weighing  five  tons,  and 
the  cast  steel  tire  was  batted  on  to  the  T-piece  of  the  disc, 
or  a  puddled  steel  tire  was  used  and  welded  to  the  di%, 
and  as  the  steel  surface  of  the  tire  wore  off,  it  could  simply 
be  turned  down,  and  another  steel  tire  slipped  over  it, 
but  hitherto  no  instance  of  the  wearing  out  of  such  a 
wheel  had  occurred.  The  axles  were  not  keyed  in,  but 
pressed  into  the  wrought-iron  nave  with  hydraulic  power. 

Mr.  Dennet  felt  much  indebted  to  Mr.  Adams  for  the 
paper  he  had  read,  but  he  wished  that  gentleman  had 
gone  a  step  further,  and  had  given  them  a  little  more  in- 
formation as  to  the  means  of  avoiding  many  of  the  risks 
of  railway  travelling.  With  regard  to  wear  and  tear  of 
the  line  and  plant,  it  was  a  question  of  great  importance, 
in  which  the  shareholders  of  railways  were  very  much 
interested.  There  was  an  invention  connected  with  this 
part  of  the  subject  to  which  he  would  call  atten- 
tion. The  inventor  of  it,  Mr.  Jowett,  he  had  hoped 
would  have  been  there  that  evening  to  explain  it,  bat 
his  sudden  and  unexpected  death  within  the  last  foar 
days  had  deprived  them  of  the  valuable  information 
which  ho  would  have  furnished.  The  invention  alladed 
to  was  a  form  of  fish-joint,  models  of  which  were  on 
the  table  for  the  inspection  of  the  meeting.  For  this 
invention  he  bad  received  but  £12  lOs.,  whilst  it  had 
been  disposed  of  to  a  company  for  £21,000,  and  they  had 
realised  from  it  £80,000.  Mr.  Dennet  then  called  atten- 
tion to  the  specimen  of  rails,  sleepers,  plates,  and  a  new 
fish  joint,  all  of  which  were  the  invention  of  Mr.  Jowett, 
and  he  pointed  out  the  advantages  of  this  *<  rail"  and 
mode  of  setting  as  obviating  two  or  three  difficulties  in 
i-ailway  travelling.  The  ordinary  rail  was  from  five  to 
seven  inches  in  height,  and  being  fixed  in  iron  chairs  on 
the  top  of  the  sleepers,  there  was  a  vibratory  motion, 
which  gave  that  zig-zag  movement  so  unpleasantly 
experienced  by  railway  travellers.  In  the  model  before 
the  meeting  the  rail  was  set  in  a  groove  to  half  its 
depth  of  the  sleeper  ;  there  was  a  slot  or  hole  cut 
in  the  rail,  through  which  a  wrought  iron  wedge 
or  plate  was  insert^  eight  or  nine  inches  in  length  by 
four  or  five  inches  in  width  and  one  inch  thick,  which 
plate  was  fastened  to  the  sleepers  by  bolts  or  soikes. 
By  this  plan  there  was  not  only  a  saving  of  wear  ana  tear 
of  the  rail  but  an  economy  in  first  cost.  It  oould  be 
adapted  to  rails  of  any  material  and  of  any  shape.  It 
could  be  applied  to  a  light  but  serviceable  rail,  it  dispensed 
with  the  wooden  keys  and  chairs,  and  lessened  the 
number  of  sleepers  by  two  in  the  length  of  rail.  The 
saving  in  the  cost  of  laying  rails  was  equal  to  £300  per 
mile.  In  India  it  would  be  found  that  the  economy  of 
this  plan  was  equal  to  £490  per  mile,  or  £40,000  in  lOO 
miles,  while  in  this  country  the  saxdng  would  be  aboat 
£28,000  in  the  same  length  of  line.  Mr.  Dennet  added 
that  this  plan  had  been  tested  during  seven  months  on  a 
short  length  of  the  South- Western  Bailway,  where  it 
could  be  seen  by  those  interested  in  the  subject. — Mr. 
Dennet  also  exhibited  a  form  of  fish-joint  which  be  con- 
sidered novel,  and  highly^  advantageous  and  practical. 

Mr.  Zebah  Golbubn,  on  being  appealed  to  by  the 
Chairman,  said  his  observations  had  been  confined  moetl^r 
to  lines  in  America,  and,  as  far  as  his  experience  went,  it 
bore  out  the  Eoundneas  of  the  principles  brought  forward 
by  Mr.  Adams.  The  American  lines  were,  for  the  most 
part,  imperfectly  constructed,  partly  from  the  inferior 
quality  of  the  earthwork  and  want  of  ballast,  and  to  «t 
great  extent  from  the  bad  form  of  rail — ^the  common 
contractoiV  rail,  with  a  flat  foot,  but  of  bad  shape  and 
bad  quality  of  iron.  Mr.  Colburu  explained  the  form  or 
rail  generally  u.<»ed,  showing  how  the  contractors'  form  or 
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-  iii,  which  could  readily  bo  fished,  had,  owing  to  the 
t^i  qnality  of  the  iron,  in  order  to  gain  strength  been 
^.liriei  into  a  form  which  did  not  admit  of  fishing. 
X'.vcribelem  it  was  the  fact  that  the  American  carriages 
t  avellcd  over  these  lines  as  smartly  as  first  class  carriages 
vn  the  superior  lines  of  this  country.  This  he  thought 
\Ti.*  mainly  due  to  the  use  of  the  bogy,  the  great  length 
n-'.  th'i  cjn-iages,  and  the  manner  in  which  they  are  hung. 
Tlic  K>g\-  had  the  advantage  of  going  round  curves 
«;iViy,  and  the  mode  of  attaching  the  carriages  to  it  dia- 
ti i^mied  the  weight  uiorvj  uniformly;  if  tlicy  met  with  an 

o:(?i-t;dion  the  shock  was  not  imparted  to  the  caiTiago. 

Tn:  anangcment  for   allowing   the  carriage    to   swing 

.'TViv  oa  the  body  of  the  bogy,  as  adopted  in  America, 
'iid  been  introduced  on  the  Metropolitan  Railway, 
where  it  would  bo  noticed  that  the  carriages  have 
i  peculiarly  easy  motion.  Mr.  Adams  had  epoken  of 
the  bogy  as  having  been  originally  invented  in  America, 
i^fi  he  believed  it  was  first  introduced  by  Mr.  Chapman, 
•jf  Newcastle,  in  the  year  1812,  and  was  first  used  there. 
h  vas  taken  up  in  America  at  an  early  period,  and  had 
continued  in  general  use  ever  since.  It  was  the  opinion 
of  .some  looomotive  engineers  in  this  country  that  the  use 
'4  the  bogy  to  engines  and  tenders  w^s  not  so  safe  as 
placing  the  wheels  in  the  ordinary  manner.  He  thought 
tbat  was  a  mistaken  opinion.  He  had  designed  some 
rolling  stock  for  one  of  the  Brazilian  lines,  and  in  oppo- 
sition to  bis  advice  the  bogy  was  dispensed  with ;  but 
experience  in  the  working  of  heavy  gradients  and  sharp 
cirrcs  led  to  the  ultimate  adoption  of  the  bogy.  With 
re^rard  to  elastic  wheels,  something  on  the '  principle 
detnribed  by  Mr.  Adams  had  been  used  with  success  in 
the  States  of  America,  but  not  of  the  form  which  that 
gentleman  had  described. 

Ml.  Dkbtnet  inquired  whether  Mr.  Colbum  could  give 
uy  information  as  to  the  description  of  wheel  in  use  on 
the  Massachusets  line,  which  he  had  been  informed  had 
-esnlted  in  great  economy  of  wear  and  tear. 

Mr.  CoLBUBN  was  not  acquainted  with  the  kind  of 
«heel  used  on  the  line  mentioned.  He  apprehended  it 
woold  be  something  similar  to  those  on  the  South- Eastern 
line  in  this  country,  viz.,  segments  of  wood  put  together, 
lie  would,  however,  add  that  one  objection  to  the  bogy 
vas  the  necessity  it  entailed  of  using  wheels  of  small 
diameter.  A  larger  diameter  than  three  feet  was  never 
Qsed.  As  a  rule  the  carriage  wheels  were  2ft.  9in.,  and 
the  engine  wheels  2ft.  6in.,  and  for  goods  engines  only  22 
inches.  The  plan  of  Mr.  Adams  enabled  a  much  larger 
wheel  to  be  used,  and  this  was,  in  his  opinion,  a  decided 
idvintage. 

The  Cbaismak  esi\^  there  was  no  doubt  Mr.  Adams 
bad  introduced  a  very  important  subject  for  discussion  that 
ereniag,  advocating,  as  he  did,  a  radical  change  in  the 
eoostniction  of  our  railways  and  the  rolling  stock.     On 
the  fint  introduction  of  railways  he  had  no  doubt  it  was 
io  the  recollection  of  many  that  a  very  rigid  road  was 
made.    In  the  first  instance  the  rails  were  laid  on  chairs 
^ed  into  stone  blocks,  and  on  one  line,  he  believed  in  the 
lionh  of  England,  they  actually  built  brick  walls,  on 
vhich  they  laid  the  rails.    All  those  arnngements  caused 
the  rails  to  be  knocked  to  pieces  very  soon,  and  engineers 
then  resorted  to  wooden  sleepers  laid  upon  ballast.    The 
Oreat   Western    BaUway   was,    in   the    first   instance, 
<^nstn]cted  by  Mr.  Brunei  by  laying  longitudinal  sleepers 
on  Idles  driven  a  considerable  depth  in  the  ground,  but 
U  the  points  where  these  piles  supported  the  longitudinal 
brings  great  injuxy  resulted.    These  piles  were  conse- 
peotly  all  removed.     The  system  was  changed,  and  the 
sleepers  were  laid  simply  upon  the  ballast.   This,  there  fore, 
appeared,  to  be  the  great  object  at  which  railway  engineers 
vere  aiming  in  order  to  avoid  or  mitigate  the  shocks 
r*>iuced  by  railway  trains.     He  therefore  thought  no 
ofie  would  be  disposed  to  object  to  a  trial  of  the  plan  pi  o- 
p^'nefi  by  Mr.  Adams.     To  him  (the  chairman)  it  seemed 
a  most  reasonable  plan ;  but,  of  course,  in  railway  ex- 
perience it  would  not  be  prudeut  to  express  any  yery 


decided  opinion  upon  a  new  principle  of  construction  until 
it  had  been  tried  for  a  considerable  time.  Tho  arrangement 
which  Mr.  Adams  proposed  for  making  the  tires  revolve  on 
tho  wheels  was  certainly  new.  It  had  been  tried,  and  w«as  a 
great  advantage.  It  had  long  been  sought  by  railway 
engineers  to  make  the  wheels  revolve  upon  tho  axles.  The 
principle  of  Mr.  Adams  was  very  much  to  tlic  same  effect. 
It  made  the  periphery  of  tho  wheel  the  point  at  which 
the  revolution  took  place  instead  of  on  the  axle.  With 
respect  to  the  fiah -joint  which  Mr.  Deuuet  had  claimed 
for  Mr.  Jowett,  he  believed  there  were  a  great  many 
persons  who  laid  claim  to  its  invention.  Ho  knew  that 
Mr.  Adams  put  in  claims  for  that  many  years  ago,  and 
he  knew  many  others  who  also  laid  claim  to  a  mode  of 
fishing  rails.  He  had  no  doubt  that  by  Mr.  Jowett's 
plan  a  certain  amount  of  elasticity  would  he  obtained, 
but  Mr.  Dennet  had  not  stated  whether  the  fleepers  them- 
selves would  not  be  weakened  by  that  arrangement. 

Mr.  Demnet  replied — Not  at  all ;  quite  the  reverse. 
He  would  add  that  he  did  not  claim  for  Mr.  Jowett  the 
invention  of  the  fish-joint,  but  that  particular  form  of 
fish-joint  to  which  he  had  referred.  It  was  different  from 
that  of  Mr.  Adams's,  the  ingenuity  of  which  he  did  not 
wish  to  detract  from. 

The  Chaibman  said  ho  remembered  a  system  of  fixing 
the  rails  into  timber  as  long  as  twelve  years  ago — not 
exactly  like  that  shown  to-night,  but  very  similar  to  it, 
which  was  tried  on  the  South- Eastern  line  near  London- 
bridge. 

Mr.  Dennet  said  that  Jowett's  plan  of  fixing  the  rail 
in  the  wood  was  different  from  that  alluded  to  by  the 
Chairman,  and  was  quite  new.  In  the  plan  referred  to 
by  tho  Chairman  the  metal  was  embodied  in  the  wood. 

The  Chaibman  then  proceeded  to  say  that  these  various 
proposals  of  Mr.  Adams  undoubtedly  tended  to  diminish  a 
very  great  amount  of  the  friction  which  took  place  in 
railway  trains :  and  any  diminution  of  those  forces  would 
practically  be  a  diminution  of  the  cost  of  working,  and  an 
increase  of  dividends  to  the  shareholders ;  and  he  trusted 
it  would  eventually  lead  to  a  diminution  of  the  fares 
chai'ged  to  the  public.  In  that  respect  these  matters  were 
of  the  greatest  public  importance,  and  he  was  sure  the 
meeting  would  readily  aocoixl  their  thanks  to  Mr.  Adams 
for  his  veiy  able  paper. 

The  vote  of  thanks  having  been  passed, 

Mr.  Adams  said  he  took  no  credit  to  himself  for  the 
invention  of  the  fish-joint,  for  five  hundred  different 
people,  setting  down  to  patch  a  rail  as  ho  did  in  the  first 
iostanoe,  would  probably  have  come  to  the  same  conclu- 
sion, only  he  happened  to  be  the  first  to  place  such  an 
invention  on  record.  He  never  considered  the  fish  at«  used 
was  good,  and  he  set  himself  to  devise  wliat  he  thought 
was  a  good  fi&h  on  the  plan  ho  had  laid  before  them. 
With  regard  to  wheels,  he  did  not  enter  into  the  ques- 
tion of  which  was  the  best  structure,  but  merely  alluded 
to  the  disc  wheel  as  a  form  to  which  he  wished  the  elastic 
tires  to  be  applied  ;  but  the  spring  tire  was  applicable  to 
all  kinds  of*  wheels,  whether  on  common  n^ads  or  on  rails, 
and  the  section  on  the  wall  showed  a  n\ode  of  applying 
spring  tires  to  road  locomotives.  The  subject  was  too 
extensive  to  be  dealt  with  in  one  paper,  and  he  would  deal 
with  other  bram-hes  in  the  paper  which  was  to  follow.  He 
wished,  however,  to  impresH  upon  the  meeting  that  it  was 
perfectly  practicable  to  make  engines  to  go  ronnd  curves  of 
a  radius  of  1^  chain,  and  he  claimed  a  plan  of  distributing 
the  weight  upon  all  the  wheels  of  an  engine  instead  of 
principally  upon  the  driving  wheels.  As  to  the  mode  of 
fixing  the  rails  in  the  sleepers,  there  had  been  several 
plans  proposed  of  cutting  the  sleepei-s,  but  the}*  were  all 
open  to  the  objection  that  by  catting  into  tho  material  of 
the  sleeper  its  strength  was  impaired.  If  a  fleeper  with 
the  ordinarj' chair  required  five  inches,  in  depth,  then 
when  it  wis  cut  away  to  tho  depth  of  three  inches,  it 
ought  to  [ye  eight  inches  in  depth  in  oixler  to  make  up  for 
the  part  cut  away. 
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|r0mlniu|s  at  litslMonSi 


W0BOB8TEB8UIBE  Union  of  Educational  iNfiriTOTES. 
— The  annual  meeting  of  this  body  was  held  on  Wednes- 
day, the  16  th  November,  at  Droitwich.    The  proceedingB 
consisted  of  a  morning  meeting  for  business  and  discus- 
sion, a  public  dinner,  under  the  presidency  of  Lord  Lyttel- 
ton,  a  soir^t  and  evening  meeting.  The  evening  meeting 
was  held  at  six  o'clock,  and  was  attended  numerously, 
many  ladies  being  present.      The  chair  was  occupied  by 
Sir  John  Pakington,  Bart,  E.G.B.,  M.P. ;  and  there  were 
present  on  the  platform  Lord  Lyttelton,  Lord  Bobert 
Cecil,  M.P.,  the  Hon.  and  Bev.  W.  Douglas,  the  Bev. 
Canon  Melville,  Bev.  Dr.  CoUis,  Bev.  W.  Walters,  Mr. 
U.  F.  Vernon,  M.P.,  Mr.  J.  S.  Pakington,  the  Mayor  of 
Droitwich  (Dr.  Boden),  Mr.  J.  S.  Isaac,  and  others.    The 
chairman,  in  opening  the  proceedings,  said  he  was  de- 
lighted to  bid  welcome,  in  the  name  of  tiie  Droitwich 
Institute,  and  of  the  whole  neip^hbourhood,  to  the  repre- 
sentatives of  the  different  Institutes  forming  the  union. 
He  believed  that  there  was  no  nobler  object  of  domestic 
policy  in  this  country  than  the   endeavour  to  promote 
everything  which  could  tend  to  improve  the  phvsical  or 
the  intellectual  condition  of  that  vast  body  of  their  fellow 
countrymen  who  lived  and  maintained  their  families  by 
their  own  exertions  and  their  own  industry.    The  more 
they  elevated  the  character  of  the  working  man ,  the  more 
they  increased  his  respectability  and  comfort.    The  more 
closely  they  could  draw  together  those  various  classes  of 
which  English  society  was  composed,  and  bind  them  closely 
to  each  other  by  feelings  of  mutual  respect,  mutual  de- 
pendence, and  mutual  good  feeling,  the  greater  would  be 
the  aggregate  of  the  prosperity  and  the  l^ppiness  and  the 
welfare  of  this  nation.    These  were  considerations  which 
induced  him  to  attach  the  greatest  possible  importance  to 
meetings  of  that  kind.    They  were  assembled  there  essen- 
tially and  specially  to  promote  a  great  public  object,  which, 
in  his  judgment  and  belief,  referred  essentially  and  directly 
to  the  welfare  of  those  industrious  thousands  by  whom 
they  were  surrounded,  but  their  immediate  olject  related 
to  the  intellectual  improvement  of  those  classes.    He  here 
wished  to  say,  in  the  most  distinct  and  emphatic  manner, 
that  ho  would  not  ask  them  to  support  that  imion,  he 
woiild  not  ask  them  to  give  to  the  Institutes  separately 
their  best  aid,  if  he  did  not  in  his  conscience  believe  that 
they  were  calculated  to  promote  clear,  distinct,  practical 
benefits.     Looking  to  the    manner  in  which  these  In- 
stitutes  promoted  the    interests  of  the   working  man, 
they    did    so    in     two    distinct    and    most    important 
respects.    The  first  he  would  advert  to  was  this:  that 
they  sought  by  these  Institutes  to  give  to  the  industriou 
working  man  a  resort  where,  in  his  leisure  hours,  he  might 
enjoy  innocent  and  useful  recreation,  instead  of  being 
driven  to  the  dangerous  and  seductive  enjoyments  which 
were  ofifered  by  the  public-house.    If  any  publicans  were 
present  they  would  forgive  him.    He  did  not  wish  to  in- 
terfere with  their  legitimate  business,  but  what  he  wanted 
to  say  was,  that  the  working  man  should  be  able  to  resort 
to  an  Institution  where  he  might  obtain  innocent  society 
and  innocent  recreation  and  amusement,   without   the 
danger  of  being  enticed  into  habits  which  must  be  de- 
structive of  his  own  welfare  and  of  the  welfare  of  his 

family.      The  next  object  was  of  immense  importance 

that  they  might,  by  resorting  to  these  Institutes,  avail 
themselves  of  tlie  educational  classes  which  always  ought 
to  be  caiTied  on  in  connection  with  them.  He  was  glad 
to  find  that  nearly  all  of  the  20  or  30  Institutes  in  the 


the  industrial  classes  after  the  age  of  childhood  was  one 
of  the  most  important  aids  to  national  well-being,  and,  as 
such,  deserves  the  best  attention  of  stateimen  and  philan- 
thropists." The  Bev.  D.  Melville  seconded  the  rcsolutioo, 
which  was  carried.  Lord  Lyttelton  and  other  geotlemeo 
afterwards  addressed  the  meeting. 


NOBTH  LONDON    WOBKING    CLASSES 
INDUSTBIAL  EXHIBITION. 

The  following  is  the  report  of  the  adjudicators  :— 

The  duties  undertaken  by  the  adjudicators,  at  the 
request  of  the  committee,  were  of  great  delicacy ;  and  the 
experience  acquired  by  them  in  the  Exhibitions  of  1851 
and  1862  in  London,  and  of  1855  in  Paris,  helped  them 
less  than  might  have  been  expected,  as  the  difierent  cir- 
cumstances under  which  the  articles  exhibited  had  been 
produced  and  collected  rendered  any  previous  standardi 
of  comparison  inapplicable.  The  present  Industrial  Exhi- 
bition, like  that  i-ecently  held  at  Lambeth,  has  bat  little 
in  common  with  those  great  undertakings.  On  those 
occasions  oonsiderable  time  was  given  to  the  public  for 
preparation ;  temptations  to  exhibit  were  fi:eely  offered  in 
the  shape  of  medals  and  other  prizes ;  for  a  prominent 
manufacturer  to  fail  to  be  represented,  was  to  "  go  to  the 
rear "  in  the  great  industrial  race ;  the  qpportuniiies  for 
comparison  and  competition  were  beyond  all  precedent ; 
capital  had  ample  scope  for  profitable  investment  in  pro- 
ductions suitable  for  sale  in  the  markets  of  the  world ;  and 
above  all,  these  Exhibitions  were  inaugurated  by  the 
patronage  and  presence  of  the  most  iUustrious  penonagee 
of  this  and  other  countries — by  splendid  pageantry  and 
ceremonial,  and  by  profuse  expenditure  in  decoration, 
music,  and  other  attractive  accessories.  **  The  North 
London  Workmg  Classes  Industrial  Exhibition,"  from 
its  necessarily  limited  nature  and  modest  pretendoiu,  can 
lay  claim  to  no  such  advantages;  it  is  emphatically  a 
Workman's  Exhibition. 

The  original  idea,  the  organisatioD,  and  the  snoceafol 
results,  are  solely  due  to  working  men  as  exhibitors,  com- 
mittee-men ,  and  honorary  secretaries.  They  have  declined 
many  tenders  of  pecuniary  assistance  fi'om  the  wealthy, 
but  have  not  hesitated  gratefully  to  accept  spontaneona 
ofifeiB  of  guarantee  from  well-wishers  to  the  experiment, 
in  the  full  confidence,  now  happily  more  than  realised, 
that  the  necessity  for  having  recourse  to  them  would  not 
arise. 

The  response  on  the  part  of  the  workmen  to  the  in- 
vitation to  exhibit  was  enthusiastic,  and  resulted  in  a 
contribution  of  several  thousand  ^niscellaneous  articles, 
upon  the  merits  of  which  the  Adjudicators  have  had  to 
form  a  judgment.  In  making  the  awards,  the  merits  of 
professional  work  have  not  b^n  brought  into  comiietition 
with  those  of  that  produced  by  amateurs ;  but  the  Ad- 
judicators have  endeavoured,  in  all  cases,  to  take  into 
reasonable  consideration  the  circumstances  under  which 
the  articles  have  been  elaborated.  As  regards  pro- 
fessional workmanship,  much  of  it  is  highly  creditable  to 
the  producers,  especially  considering  the  nearly  extem- 
porised circumstances  under  whidi  their  skill  and  taste  are 
exhibited  In  so  many  forms.  As  regards  the  amateur 
contributions,  the  Adjudicators  are  of  opinion  that,  taking 
into  consideration  the  small  amount  of  leisure,  and,  in 
many  cases,  the  inferior  appliances  and  limited  means  at 
the  disposal  of  ths  producers,  the  articles  exhibited  show 
in  many  instances  a  high,  and  in  some  instances  an  ex- 
traordinary degree  of  merit.    It   has  afforded  sincere 

.     ,    ,     J       .      ,  I  pleasure  to  note  the  elevating  character  of  verv  n»any 

union  had  educational  classes  in  connection  with  them,    evidences  of  the  substitution  of  intellectual  cultivation, 


and  that  their  progress  had  been  steady  and  rapid  since 
1858.  Sir  John  concluded  by  expressing  his  belief  in  the 
good  which  was  effected  by  the  organisation  and  system 
which  this  meeting  of  the  union  every  year  enabled  them 
to  carry  out. — The  secretary  having  read  the  report,  Lord 
Bobert  Cecil  moved—"  That  the  continual  education  of 


in  the  workman's  hours  of  relaxation  from  his  daily  anl 
appointed  toil,  for  the  grosser  stimulants  of  the  senses. 
Such  illustrations  of  successful  aspiration  are  regarded  a^ 
elements  of  even  gi'eater  hope  for  the  future  than  they 
are  of  congratulation  for  the  past. 
The  adjudicators  cannot  close  this  Eeport    without 
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tendering  their  warmeftt  congratulatioDsto  the  Committee 
iDd  oth^  who  have  orgaiUMd  in  their  district  this  most 
ncoeMTQl  social  experiment,  and  can  only  regret  that  the 
limitsd  time  for  which  the  Hall  was  aTailable  has  rendered 
hneoesMuy  to  dose  the  Exhibition  whilst  the  continued 
ittendanoe  of  very  large  nnmbers  seemed  to  show  that 
the  ioterest  excited  was  undiminished. 


(Signed) 


rtkKaviBbir,1864. 


THOMAS  WINKWORTH, 

D.  E.  CLARK,  C.E., 

GEO.  F.  WILSOK. 

P.  LE  NEVE  FOSTER, 

J.  A.  NICHOLAY, 

PETER  GRAHAM, 

M.  DIGBY  WYATT. 


WEST  LONDON  WORKING  CLASSES' 
INDUSTRIAL  EXHIBITION. 
Od  Monday  evening,  the  2l8t  November,  a  pabllc 
oeetbg  WIS  held  in  Castle- street  school-room.  Mr.  R. 
)L  HoBSBLL  ptedded,  and,  upon  opening  the  meeting, 
■id  he  bslie^ed  that  the  objects  of  industrial  exhibitions 
vers  now  so  generally  known  that  it  would  require 
Int  little  explanation  from  him.  He  felt  confident  that 
EUich  good  had  arisen  from  those  exhibitions  that  had 
been  already  held,  and  as  the  north  and  south  of  London 
bid  nccenfttUy  held  their  exhibitions,  he  (Mr.  Morrell) 
oQDte&ded  that  it  would  be  an  utter  disgrace  to  the 
vorkiDg  men  of  tha  western  division  of  London  if  they 
did  Dot  make  as  good,  if  not  a  better,  exhibiticm  than 
thOM  preriously  held.  After  reading  the  preliminary 
prapectuand  commenting  upon  the  names  of  theseverid 
gatlemen  who  have  alr^y  consented  to  be  parties  to 
the  goinntee  fund,  he  left  the  proceedings  entirely  in  the 
budi  of  the  meeting.  It  was  then  moved  by  Messrv. 
Honind  J.  B.  Bailey,  '*  That  this  meeting  pledges  itself 
to  rapport  the  Indnatrial  Exhibition  for  the  borough  of 
HiTflebone  that  is  now  in  course  of  formation  all  tliat  lies 
n  iti  power.**  After  which  Mr.  Tucker  proposed,  and 
Xr.  C.  Hooper  seconded,  "  That  a  district  committee  be 
^ed  from  this  meeting  for  the  purpose  of  making  the 
noreinent  luiown  and  obtaining  patrons  from  memlMrs  of 
this  district,"  which  was  also  carried.  A  working  man 
tb«o  asked  whether  the  committee  of  the  exhibition  would 
guraatee  the  registrai  ion  of  any  new  invention  that  would 
U  exhibited.  The  chairman,  in  ansv^ering,  said  that  as 
^committees  of  those  exhibitions  which  had  already  been 
y^  (be  believed)  did  not  feel  themselves  safe  in  promis- 
^  to  guarantee  a  registraticm  to  any  exhibitors  of  a  new 
QvatioQ,  he  thought  his  committee  would  take  the  same 
^  of  the  question,  but  he  would  accept  the  feeling 
^praocd  by  the  meeting  as  an  instruction  for  him  to  put 
''ia.^  io  correspondence  with  the  committees  of  the  past 
^i^iMioos,  and  woold  consult  a  member  of  the  Govem- 
oeotH  to  the  desirability  of  introducing  a  short  Act  of 
'vliiaient  which  should  give  the  desired  guarantee  of 
^p^j  to  all  future  exhibitors.  The  vsistant  secretary, 
^r-  S.  A.  Barrows,  then  said  that  he  thought  it  would  be  | 
^fair  to  the  parties  to  the  guarantee  fund  for  the  com- 
^ttee  to  promise  to  guarantee  registrations,  at  all  events 
"^  the  fint  exhibition,  but  as  it  was  decided  to  invest  any 
"rplos  that  might  arise  from  this  exhibition  in  the  names 
^  trnstees  for  the  purpose  of  defraying  the  expenses  of 
ujfotore  exhibition  that  might  be  held  in  the  west  of 
^^on,  be  thought  that  if  it  should  be  decided  that  the 
^niittee  could  not  guarantee  registration  on  this  occa- 
^,  they  might  be  able  to  do  so  on  the  next.  Mr.  C. 
Hooper  then  aeked  what  prizes  it  was  intended  to  award. 
^ne  chairman  said  that  he  was  extremely  sorry  that  the 
committee  did  not  feel  themselves  in  a  position  to  promise 
Pwraiiry  prices,  but  undoubtedly  if  this  exhibi' ion  proved 
>«Ricecssfiil  as  the  north  of  London,  they  would  distribute 
prt  of  the  returns  in  |nri«es,  and  invest  the  surplus.  Mr. 
t'oxwell,  a  working  man,  addressed  the  meeting  at  some 


length  on  the  subject  of  the  guarantee  fund.  He  said 
that  he  would  be  sorry  to  object  to  the  upper  classes  assist* 
ing  the  projectors  in  so  excellent  a  movement,  but  he 
considered  that  working  men  themselves  should  figure 
largely  in  the  guarantee  fund.  He  should  like  to  see 
every  working  man  in  the  west  of  Londoo,  and  indeed  all 
others  who  take  any  interest  in  such  a  movement,  guar- 
antee some  sum,  if  only  a  shilling,  but  he  also  hoped 
that  although  the  committee  might  have  many  names  on 
their  guarantee  fhnd,  there  would  be  no  necessity  to  call 
upon  one  of  them.  He  then  moved  the  following  reso- 
lution, which  was  seconded  by  Mr.  Has  well,  and  earned 
amid  loud  cheering: — "  That  working  men  present 
pledge  themselves  to  support  the  guarantee  fund  of  them- 
selves as  far  as  lies  in  their  power."  The  assistant  sec- 
retary then  received  the  names  of  the  working  men 
present  for  sums  varying  from  10s.  to  28.  6d.  A  district 
committee  of  eight,  with  power  to  add  to  their  number, 
was  then  formed,  and  afler  a  vote  of  thanks  to  Mr.  Charles 
Marshall  for  the  use  of  the  room,  the  meeting  concluded 
with  a  vote  of  thanks  to  the  chairman. 


llBiutfattnrts^ 


Textile  MANtTriOTUBBs. — From  an  official  account 
just  published  by  the  Minister  of  Agriculture  and  Com- 
merce at  Turin,  the  raw  silk  brongnt  into  the  markets 
of  Italy  during  the  last  year  amounted  to  upwar<is  of 
4,000,d001b8.,  representing  a  value  of  about  4}  millions 
sterling.  The  quantity  of  cotton  spun  in  Italy  was  above 
60  million  pounds  weight,  more  that  half  of  which 
belonged  to  Lombardy.  The  quantity  of  flax  sent  during 
the  last  ten  months  to  the  port  of  Archangel  alone  from 
the  nrovince  of  Vologda  was  about  18  million  pounds 
weight.  There  are  49  cloth-manufactories  at  Moscow, 
producing  £1,663,000  worth  of  cloth.  There  are  besides 
90  manufactories  of  thin  woollen  stuffii,  which  have  in  a 
great  measure  superseded  cotton  ones,  owing  to  the 
scarcity  of  that  material 

Lknoib's  Gas  Enoihb. — This  engine,  a  notice  of  which 
was  given  in  the  Journal,  Vol.  Xll.,  p.  673,  is  being 
largely  used  in  Paris.  It  is  said  there  are  not  less  thau 
five  hundred  now  at  w  ork  in  that  city  for  various  pur- 
poses, and  amongst  others  it  is  employed  by  builders  for 
noisting  their  materials.  The  one  which  was  put  up  in 
Birmingham  a  short  time  since  by  Mr.  Wiley  at  his  fac- 
tory is  reported  a  success.  A  manufactory  of  these  engines 
lias  just  been  established  at  Reading. 


Extebnal  Tbadb  of  the  CouMTBT.-^It  is  well  known 
that  the  trade  of  this  country  has  been  advancing  of 
late  years  to  an  enormous  extent,  notwithstanding  the 
American  war  and  the  unsettled  state  of  European  politics. 
This  advance  is  shown  in  a  striding  manner  when 
the  Board  of  Trade  returns  for  the  past  ten  years  are 
compared.  The  total  increase  in  the  trade  of  the  country 
in  that  period  is  nearly  £177,000,000,  whicli  is  made  up  as 

follows:— 'Imports,  1854  £162,889,000 

„       1863 248,981,000 

Exports,  1854.  British  produce    £97,184,000 

„         „      Foreign  and  colonial  18,637,000 

Total  £116,821,000 

„      1863.  British  produce    146,489.000 

„         „      Foreign  and  colonial  49,485.000 

Total  £195,974.000 

The  total  imports  and  exports  of  the  country,  which 
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were  £268,210,000  in  1854,  had  riEcn  to  £444,955,000  in 
1863.  The  increase  in  iniporUtion  (£96,502,000)  is 
^ormous,  but  is  not  of  such  importauce  as  the  figures 
would  at  first  indicate,  kiacQ  a  hrge  proportion  is  again  ex- 
ported, this  country  serving  merely  as  an  entrepdt,  but  it 
affords  a  very  valuable  index  to  the  prasperity  of  the 
countiy  when  we  find  tliat  it  has  been  followed  by  pro- 
portionately increased  consumption.  The  quantities  of 
com  and  flour,  the  most  important  articles  of  consumption, 
bave  nearly  doubled  in  the  ten  years,  whilst  cotton, 
40,000  tons  of  which  came  hera  in  1854,  rose  in  1860  to' 
60,000  tons,  but  it  declined  to  30,000  tons  in  1863,  in 
eonseauence  of  the  American  war.  The  consumption  of 
wine  nas  increased  about  twenty  per  cent. ;  tobacco  to 
about  the  same  extent ;  tea,  currants,  raisins,  and  other 
dried  fruits  have  greatly  increased;  whilst  coffee  and 
coooa  have  alone  fsJlen  off.  Bugar  has,  considering  the 
increased  prosperity  of  all  classes,  virtually  stood  still. 

Bankiho  IV  Fbakkfobt.— The  banking  business  is 
the  most  important  in  Krankfort ;  indeed,  Uie  city  possesses 
nearly  as  many  baoking  firms  as  there  are  persons  em- 
ployed in  banking  and  gold  dealing  in  Bremen,  and  abso- 
lutely mor#  than  the  number  of  such  establishments  in 
Berlin.  There  are  99  directors,  or  heads  of  banks,  in 
Frankfort,  who  employ  883  servant*',  203  clerks,  160 
apprentices,  and  144  travellers.  Tl)e  banking  business 
sustains  directly  nearly  2,000  persons  in  all.  There  are 
also  183  money-changers. 

GiiAPEs  raou  the  United  States. — Fresh-grown 
grapes  have  been  shipped  from  New  York  to  this  country, 
by  way  of  experiment,  to  Messrs.  Keeling  and  Hunt,  of 
London. 


©Wtasrj. 


H.  AcHiLLv  Lefevre,  a  French  engraver,  who  has 
reproduced  the  principal  works  of  Raphael  and  Corregio, 
and  whose  "  Antiopc,"  ordered  by  the  Imperial  Govern- 
ment, was  exhibited  the  other  in  the  Palais  de  I'fndusf r?e, 
was  carried  off  rather  suddenly  a  few  days  since.  His 
death  la  a  severe  loss  to  art. 

Anothgr  vacancy  has  occurred  among  the  Royal  Aca- 
demicians by  the  death  of  David  Robertf«,  which  occurred 
suddenly  on  Friday  evening,  the  25th  of  November.  He 
had  Just  completed  the  68th  year  of  hisage,  having  been  bom 
!n  the  neighbourhood  of  Edinlnirgh,  on  the  24th  of  October, 
1796.  While  a  boy  he  was  apprenticed  to  a  house  painter 
In  Edinburgh,  and  during  that  time  admitted  to  the 
Tnistees*  Academy,  in  which  Wilkie,  Allan,  and 
many  other  Scottisli  artists  were  reared,  but  only  at- 
tended once.  Cuming  to  London,  we  hear  of  David 
Roberts  as  engaged  as  a  scene  painter  at  Drury-lane 
Theatre,  where  he  commenced  his  career  in  1822,  along 
with  the  firm  friend  of  his  caily  and  later  years,  Clarkson 
Stanfield.  Shortly  after  he  and  other  artists  instituted 
the  Society  of  British  Artists,  of  which  he  was  for  some 
time  vice-president.  He  fiiBt  exhibited  at  the  Royal 
Academy  in  1826,  when  he  sent  a  view  of  Rouen 
Cathedral,  and  in  tlie  following  year  he  exhibited  one  of 
6t.  Germain's,  at  Amiens.  His  name  does  not,  however, 
appear  in  the  Academy  catalogue  again  until  1830. 
After  anotlier  interval,  in  1835-6-7  he  contributed  views 
of  Spanish  antiquities,  and  iji  1839  he  was  elected  an 
associate,  attaining  the  full  honoura  of  tlie  Academy  in 
1841.  Roberts  was  always  a  great  traveller,  and  he  has 
been  for  the  last  quarter  of  a  century  a  veiy  copious  con- 
k-ibutor  of  views  of  Egyptian,  Belgian,  Spanish,  and 
Scottish  architecture  and  scenery,  as  well  as  subjects  from 
Venwe,  Vienna,  aiid  other  Continental  capitals.  His 
'*  Inauguration  of  the  (first)  Great  Exhibition  "  was  a 
coromiasion  from  her  Majesty.  We  look  back  with 
wonder  on  the  production  of  works  of  such  qualit}* — "  The 
Baalbec,"  "  The  Jerusalem  from  the  Mount  of  Olives," 
"The  Temple  of  the  Sun  at  Baalbec,"  which  our 
readers  will  remember  at  the  lotemational  Exhibition  of 
1862,  and  "  The  Destruction  of  Jerusalem."    Among  the 


principal  works  illustrated  by  him  were  Sir  Edward  Bulwer 
Lytton's  "  Pilgrims  of  the  Rhine  "  and  the  **  Landscape 
Annual "  for  183ti-6-7-8,  embracing  views  principally  in 
Spain  Morocco,  Castile,  Andalusia,  and  Biscay.  The  beet 
known  of  all  his  works  is  his  **  Sketches  in  the  Holy 
Land,  Syria,  Idumasa,  Arabia,  Egypt,  and  Nubia,"  in 
four  volumes  folio,  with  ietterpreas  by  Dr.  Crolv — one  of 
the  largeat  and  most  important  works  of  the  kind  ever 
published  in  this  country.  Very  many  of  Roberts's  best 
paintings  have  been  engraved,  and  to  this  fact  is  duoBome 
portion  of  the  wide  spread  reputation  of  his  exquisitely 
gifled  and  graceful  pencil.  Mr.  Roberts  took  an  active 
part  in  the  proceedings  of  the  Society  of  Arts  connected 
with  its  exhibition  of  living  artists.  Mr.  Roberts  was 
married,,  and  has  left  surviving  issue.  In  private 
life  he  was  sincerely  and  deservedly  beloved,  both 
within  and  without  the  wofesiiOB  of  which  he  was  so 
distinguished  a  member.  He  was  elected  ft  member  of  the 
Socie^  of  Arts  in  1847. 


|(0tt8. 


British  Museum. — A  notice  has  been  posted  iti  ihe 
reading-room  of  the  British  Museum,  intimating  that  a 
refreshment-room  lias  been  provided,  under  certain  regu- 
lations, for  the  exclusive  use  of  readers  and  studcDii. 
Tliis  conceseion  will  doubtless  be  appreciated  by  manr 
who  have  for  a  length  of  time  suffered  great  iuconvenieuce 
by  being  compelled  to  rise  from  their  studies  and  leave 
the  institution  to  obtain  refreehmentfi. 

Lighting  Moscow  with  Gab. — la  the  Hague  JOa^M, 
it  is  stated,  that  M.  N.  D.  Ooldsmid,  of  this  town,  has 
acquired  a  concession  for  lighting  Moscow  with  gas.  It  is 
granted  for  30  years,  and  gives  Mm  an  exclusive  privilege 
of  laying  gas  pi^)e8  and  other  fittings  in  the  streets  of 
Moacow  for  that  time.  The  number  of  public  gas  lamps 
is  to  be  10,000,  and  private  buildings  will  require  150,000 
ligiits.  Moscow  has  more  than  400  hotels  and  3,00) 
CO tfee- houses,  inns,  and  ginshops ;  these  are  open  all  night, 
as  the  inhabitants  seldom  go  to  bed  bet  ore  2  or  3  in  the 
morning,  and  in  the  winter  sc*arGely  ever  remain  Id  the 
street.  The  number  of  shops  and  magazines  is  four  timeB 
greater  than  in  St  Petersburg.  According  to  the  terms 
of  the  contract,  the  gas  will  cost  for  the  private  lighting 
5  roubles,  or  dfr.  50e.  per  1,000  cubic  feet  (English 
measure).  The  concession  will  require  colossal  gasworks, 
but  there  can  be  no  doubt  it  promiaea  in  a  fioaocial  point 
of  view  good  results. 

New  Labobatobt  fob  Db.  Hofmamk  at  Bebuk.— 
The  Moniteur  Seientijigue  announces  that  the  PnifslaD 
government  has  bought  a  plot  of  ground  at  Berlin  OQ 
which  to  build  a  large  laboratory  for  Dr.  Hofmapu,  wao 
will  leave  London  soon  and  commence  his  university 
course  of  lectures  there  after  next  Easter.  Dr.  HofmaMf 
liowever,  will,  when  the  laboratory  at  Bonn  is  fioisMi 
definitively  take  up  his  residence  in  that  city.  The  arst 
stone  was  laid  with  much  ceremony  on  September  16. 

Co-opEBATioN  IM  Pabis. — ^A  number  of  workwg 
coppersmiths  of  Paris  are  now  forming  a  society  ^^^ 
foundation  of  a  firm  to  be  conducted  by  the  members 
themselves  in  common.  A  capital  of  26,000f.  mJ 
already  been  raised  by  250  shares  of  lOOf.  each,  sabicnbed 
by  208  workmen.  Tlie  intention  of  the  association  »  to 
gradually  unite  as  many  members  as  possible  of  tne 
trade  as  associates  in  workshops  to  be  suocesslvely  aade<» 
to  the  establishment.  . 

FiBE  Abms.— The  official  life  of  the  Enfield  nfleu 
12  years,  and  during  thU  period  it  is  calculated  to  ftre 
altout  one  thousand  rounds,  as  each  man  is  Bllowed  o^ 
rounds  a  year.  At  the  end  of  12  yeais  the  man  u 
entitled  to  a  new  rifle,  but  as  many  of  the  volunteers  wno 
practice  assiduously  at  shooting,  and  fiie  mors  man 
thousand  rounds  in  a  year,  the  Enfield  in  their  hands  can- 
not be  relied  on  after  a  twelvemonth's  vm.  B  iSi 
fact,  worn  out  at  the  end  of  that  time. 
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111.  F»nBii»'i  Papeb.— SiB, — In  yonr  report  of  tlu' 
bK»n  tiriooig  Mr.  KaJrliumV  Iwturu  on  iiuu 
Wt  mi'  luF  ippur  to  adnx-ato  thr  un  of  Btesl  in 

I-  |ktf.  Ttii  i>  DM  ecrrecl.  1  di«tineily  »Ut«d  that 
kUktrti  ill  tflurta  to  pnxluce  efS<.-ifnt  iIceI  annour  hul 
faili^-.h^'aiuiiUMecl  •>(&:in?rahly  adapied  rcrllii- 
fnci^j  itinii.  a:id  u'ernnf  i>Inlmg  of  tnen-nf-war. 
f  Hmie.ihii  \l  «u  oiily  a  qiiv-t^iui  of  ttw  ipidLatiuii 
otpii'ji^iU  Inui  Mil  Irdiue-jjirdcn  iu  on:  solid 
I  kipLfttadDllail'ling  them  ap,  liy  rivetting  ■  nyBtcm 
\  rf  I  ul  a^  \»n  i  atid  tbiit  A  better  material. 
\  ^(1^  a  tbc  Inl  furnt,  wouM  «nAlle  u  (o  wve  from 
1  fet'  :o  Gu  un)  in  the  weijjht  of  oar  annour-caicd 
J  t-0».  ip:ti<jsiing  (brlhiaihoit  iDtroHOD, 
j  lun,  ix.,  F.  A.  Uocniwiv. 

'    y'ri-.'-oKL  (tep^:.  LaBdoB,  E.C., 


tir-;i>4Ci»<ni-cTi»K.— Sir,— Id  iny  notes  on  tht 

'     frf-^iiy.'cwredion  of  dmlHi));!!  pnlilinhfd  in  Journn) 

•  .y^>li:(i:f£dl!j.iilhaveuiiiiitnliu  u.ciiiiuii  aiuungM 
icf  sia  1  |.|aii  dnugiir,)  by  M>'.  F.  II.  Uror<;n,  o* 
K.'i/»tri[iaprtr.ntlicfanv»uU  ].iii](:i|.lB.  TliHriii);!^ 
mmMmeimai  racbol  iliu  |ii<-r<.  I'rojvcjeoiicetitiically 
(B;ila.i;iii:  n:rtl>lhi:  olliem,  kIhii  a  I'iivulir  opi'niiie 
■•/((JJiiillheicnlrB  forliglit,Cir  tl'WJ  wilh  herriiig- 
lai  ity.  11  cirtiiaKtauce*  reijujri-.  ur,  irlierc  more  liyhl 
•n^LTtd,  pancli  diar  he  furnifJ  aa  kIiuwu  in  mudrl. 
Til  tiirntiliaa  eolJivly  otriatvi  the  neccB^ily  of  tbu;k 
nifau'  iioD  \\tt,  a*  thit  tlirust  is  t'omxiilrateil  on  the 
nugWof  oippoil.  The  i\»et  owiiio'iiig  liitlu  mon> 
ki  ifcM  t«  ri^iiired  for  a  woo  1  tlucT  irlili  girdcta  and 
iie  fiitu.  Sir.  Urovea  ciiliiii»(«s  tliat  a  liali'-liri.h 
1  ini  Hi&.'c  for  ipaiia  from  ID  to  12  fvct,  ouu  lirlik 
t  .J  to 2m  ft^t,  aiid  one  aiMl  lialf  In-iik  fr»m  'M  Ut  40 
.  He  id!!  I'Ut  Ida  priiH-ii'ln  tii  tin:  twt  tiy  liavinj;  n 
U  tnrtrd  lu  the  van]  of  Sir.  A11>hi,  I'tiil  li-r,  di 
ti  ■■i]i;ih-»tre«l,  \Vcatmin>it«r,  wliiili  lian  s!o«l  fii> 
nBoutlu  Tilliout  filioKing  titu  leaat  di-recl.  The 
UBifS  fe«t  long  Iiy  11  feet  wkle,  aiid  i:^!!!!*)*  of  l«a 
(HUd'uia — one  illiutiating  a  lli-nr  aiid  roof  aiiil  the 
ii^bf  with  lila  ami  fi'Sri-a  or  {utiEla  left  opvii  (oi 
t  Tm  floor  hail  been  tinted  with  a  ihruianeul 
Bi  «  two  tonn.    Th(!  tO't  of  this  coralmctioii,  iii  a 

•  and  wiiraliouM  creeled  oil  I  his  prluuiidi.',  ne*r  the 
■4.  wai  u  fullirtT*: — Havolving  ireiiieriug  for  wg- 
al  ill  ar'-ht",  BU".  iRr  .'<ii;.ii>; :  for ellii'tirnl  arcliis, 
.  hick  arch.;*,  laid  in revolviiift  lings,  l"r  nine  aivlieK, 
4i.t(lra;  1-i  ar^liK,  £1  2«.  (Id.  eitra  per  rod  on  tlm 
: «( W-.-kwotk  I'll-  walli,  TaUiiip  tiia  aliovo  priees  oi 
N  af  calLiil^tion,  Iho  ci  dt  of  a  iquan:.  or  lOiJ  fi'ei 
1~f«  a  riAii  Oi  14  fert,  would  Ik;  nearly  £7  Ills.,  ID- 
llafltieUiiif;  op  (lie  door  aiid  tiling,  and  plastering 
(fcdtrrie.  Kurlhcr  partivuUr.^  aa  rrgards  lhi»  con- 
iion  cu  be  seen  by  reference  to  the  liuilder  journal, 
nith.  1S6I,  and  May  7lh,  lfC,l.  A  sniall  model 
l^bBttva  at  Ur.  Twining'^  Slusuum  *t  Twiukcn- 


lal 


ilEMBr  M.  ElTOK. 


n  a!n>  GcKt.— Sir,— Ur.  Faitliaiiii  conclude*  his 
ka  lolloii  ing  the  discusiiun  of  Ida  paper,  ri'ld  at  llic 
>T  al  Artu  oil  t]w23>d  ult.,  with  the>e  o1>»Grv.iiioTu:— 
tba  qiiealinn  ofaraioiu-  jiUlet  lie  would  my,  it  they 
lo  have  3W  or  4ijO-|Duud«r  tfunii,  it  was  a  qiieslitiD 

hiBi  whether  it  would  not  be  hi.'tttr  to  Ik:  wiiliout 
m  plates  allogethcr,  ind  let  the  ihota  go  right 
gh.  bMWwe  tbey  were  limited  to  t  cerlaia  thickncM 
weight  of  platci ;  and  if  Ihey  were  to  coTor  T«Mel> 

■tarn  to  tm,  nd  Sfe  Iwt  below  the  water-ltuv, 


thoy  would  nut  be  ablm  to  carry  platti  tiiat  n-ould  resist 
large  guw.  If  that  di'scription  of  ariillvry  wm  uncd  his 
opinion  wis  they  would  liivu  a  more  •ecnru  and  better 
nav)-  without  Iha  iron  plates  than  with  them."  Why  are 
wu  "  limited  to  acertain  thickness  and  weight  of  plites?" 
•md  why  alao  are  the  sliips  unable  to  caiiy  ]-h(ei  that 
would  legist  thosa  large  gunn,  if  the  vefwli  ai-e  covered 
from  "stem  to  stem  and  live  IVet  below  the  waler-linu?" 
irthti  Ailniirally  would  t.iku  my  huuibU  advieo  ami  put 
tiie  Wttrrhr,  now  about  to  nti'drrgo  certiiii  allcMlioiis, 
Mi(o  n  dit.'b,  itKer  removing  the  mavhiiii-n-,  lnilciR, 
iiKeriial  &tliii|{a  and  lo«vr  inmlji.  and  uut  lier  ikIo  twu — 
lore  and  aft — up  the  middlo  and  laiKirata  (hd  two  ridi^s  of 
the  slitp  so  severed  some  IS  to  ^0  luct  anindcr,  and  con- 
vert her  into  a  double-ended  ship,  tlioiu  gcti(li:meD 
who  are  iih:linod  to  despond  over  tlio  presaut  slate  of 
matters  in  conneetion  wiiti  iron  clsd  ships  would  thtu  see 
some  cause  for  taking  frvsh  courage  and  go  forward 
instead  of  backward.  The  Ifarrior,  a-i  blio  now  ia,  is  a 
vviy  long  ship  for  one  Of  lliose  liners  whi>'h  haTS  gol  to  do 
the  heavy  woik  of  a  sea  fight.  She  is  SiVI  feet  in  iungth, 
Hud  only  C8J  feet  ouliddu  Ivam,  draviiig  2>i  feel  water 
rrady  for  Ma.  She  ia  a  vewcl  Ittving  what  we  m.ty  call 
a  sharp  liottom,  her  midohip  section  rbowiiig  a  j/ouil  rii^e 
uf  floor  and  a  rojnd  eaiiy  bilge,  with  line  luiig  (ajivred 
da.  This  form  of  Iwllom  Iruds  to  ciaiikiuss,  and  who 
11  venture  to  (ay  the  K'anior,  earniii);  some  l.OUUtons 
..  solid  iiou  on  I'ler  to|*id-'s,  u  nul  cnink  and  liible  lo 
dangerous  rolling  in  Uid  weather?  By  altering thia sliip, 
>s  )iroj<o*vd,  into  a  double  cud'^d  !,hip,  we  shall  add  foma 
:iO  lo  40  [wr  cfJil.,  at  Uft>.l,  to  lier  prracnt  displici-nient ;  she 
iritlbeBtilfaiidahletaL'BLTy.atall  times  and  under  nit  cotidi- 
tionsof  weather,  the hcaviiDt  load  in  the  nhapeuf  armour  aud 
Iduiia  Ihiit  llio  ]irogret'ivu  stale  of  tlio  gun  iiueaiiuii  may 
ilemand.  linlling,  pitdiiiig,  and  seuddiugor  plunging,  as 
now  t»|>triencoil  in  the  <:ibi!  of  I'uv  in.i)  elaiis,  wdl  not 
L-xiat.  Siw  would  tie  aide  to  meet  ur  sttiuk  a  foe  wheli 
nil  other  iron  chtd  could  attempt  il ;  in  larl,  rhi:  would  l<e 
jiihl  tueh  a  bbiji  as  V  e  iiuiv  lequire  (u  lak>-  Ihe  plaee  ul'  the 
'  wooden  tJuve  dtck  liiicra  now  U'louiing  ul<piileta. 
sh'-rt-a  need  (roteetlon  iu  winter  Hvaihurai  uell  b-h 
itier  J  but  Wi'  liavu  iki  Ahija  as  yet  iu!a]ilcd  to  will  to 
|ii  rfoim  tliia  rvrtk'u  ax  llie  l1<]  wooden  liiicia  ituil  irigalef. 
We  iiavu  got  lo  ujiply  thu  double  jirojiellcr  )>iiiiui|'le  to 
there  large  sldpa  of  ihe navy,  and  aim  theduulJ':  rudder; 
'lu^y  want  iu>ni<.'thing  uiure  than  a  tiiigli'  screw  oi'  a  tingle 
udder  to  govoin  their  motions.  And  ships  of  tlili  clasii, 
laving  plenty  ufrooin  ujiuli  theirupptv  deck,  should  havu 
u  tA(ieryamidshi|ic!inn<duj>on  this  deck  over  the  engines, 
und  IwUers  protected  with  plating  or   other  amiuiir,  tj 

nilect  it  aflainat  vertical  tirs  as  woU  u  liorinonlal  tire, 

liich  battery  could  bu  armed  with  dx  or  tiyhi  henvy 
guns  upon  turn-taldcs,  the  extremities  of  this  deck  having 
turrets.  We  should  then  luive  a  must  formida(<le  sldp, 
not  intended  to  run  away  from  the  enemy,  but  to  stand  her 
):romid,and  calculated  to  recviVH  him  and  rctuni  his  coui- 

"nients  moat  viuoruualy.  There  are  no  difficuliifs  in  our 
y  nf  cutting  the  IVomtii-  or  »ny  other  iron-clad  ship, 

..'icli  is  found  to  be  too  narrow,  Into  two  puns,  foie  and 
an,  and  scjiarating  Ihcm.  any  required  distaii.-e  apart, 
which  may  not  be  ovcrijome;  and  this  is  cerisiiily  the 
beiit  way  to  spend  our  niou.-y  at  the  )ire«eni  time,  lo  pet 

'' lontforit — far  more  wisdom  in  It  than  vonilnuuig 

ild  shipa  to  carry  peimanenl  armour  afier  the  pru- 
lylu  of  model.  Wo  know  as  mu  h  as  we  need  to 
at  piiaiiuit  in  regard  to  "the  applicatiuu  of  iion  to 
the  piirpoBi'S  of  naval  vunaimction ."  Uil  wo  evidently  are 
.ir  astrfty  in  the  nio  lela  and  jimporiiona  of  our  iihi|<«, 
iro[*lleni,   and   steering  apiarains,  and   olhcr  lualti-ra 

atiug  upon  this  part  of  tiiu  *id>)a>'t  of  ariuour-el-< 


iH«-ol 


iir.  John  lUwkshaw's  reniarks  on  the 

ir  are  worth  i«irticular  attention— 1  am, 
Joan  Kesxeov. 
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MEETINGS  FOR  THE  ENSUING  WEEK. 

Most.  ...Eatnmolofica],  7. 

Brldah  Architects,  8. 

Uedical,  8.  Dr.  Uabenbon,  *'  On  the  Constitatioiud  Ch»- 
ncter  and  Modiflcationf  of  Skin  Diaeaae*." 

Both!  Inst.,  2.    General  Monthly  Meetlne. 
Tuit.  ...Civil  Engioeen,  8.     1.  DUcuasion  upon  Mr.  Clark'a  paper 
" « )n  the  Great  Grimvb/  Docka."    2.  Mr.  Joieph  Ta/lor, 
"  The  HlTer  Tees,  and  the  Works  upon  it  connected  with 
the  NaTigation.*' 

Photographic,  8. 

Anthropological,  8.  1.  Mr.  Samuel  Laing.  *<  On  the  Con- 
tents of  a  Kiat  from  Keiss,  N.B.*'  2.  Mr.  George  E. 
Boberts,  **  On  the  Disooverj  of  a  large  KlstTaen  in  the 
Muckle  Heog,  in  the  Island  of  Unst,  SheUand/'  with 
Kotes  on  the  Hmnan  Remains,  by  Mr.  C.  Carter  Blake. 
3.  Dr.  Bird,  **0n  TumaU  fh)m  Cheltenham.'*  4.  Mr. 
George  E.  Roberts,  "  On  some  Prehistoric  Hnt  Circles." 
6.  Dr.  T.  W.  t^mart,  ♦*  On  some  Ancient  Skulls.**  Com- 
municated bj  the  President. 

GeologUts*  Association.    Mr.  C.  Tomlinson,  "  Chlael  Bank.** 
WlD.  ...Societj  of  Arts,  8     Mr.  Bridges  Adams,  ••  On  the  Construc- 
tion, Keurdatlon,  Safety,  and  Police  of  Railwnj  Trains.'* 

Medical,  8.    Dr.  Thndiihom,  "  Lettsonian  Lectures.** 

Geolc^lcal,  8.  l.  Dr.  James  Hector,  "On  the  Geology  of 
Otago,  New  Zealand."  2.  Mr.  Julias  Haast.  "  On  the 
Ezcaration  of  Deep  Lake  Basins  in  Hard  Rocks  id  the 
southern  Alps  of  New  Zealand."  3.  Mr.  Jullui  HMst, 
"  Notes  to  a  Sketch  Map  of  the  PrOTlnce  of  Canterbury, 
New  Zealand,  showing  the  Oladation  during  the  Pleisto- 
cene and  Recent  Times.*'  4.  Sir  R.  I.  Murohison,  *•  Notes 
on  Dr.  Haaat's  papers.** 

Pharmaceutical,  8. 

R.  Hociety  of  Literature,  4}. 
Tanf...Roy«l,  8|. 

Antiquaries,  8. 

R.  Society  Club,  6. 

FU< Aftrottomical,  8. 

Bat R.  Uotaalc,  3|. 


iaUnts. 


^9m  Commiulontrt  qf  Patenis  Journal,  Novembtr  Vith, 
Gbants  or  PKoyisiowAL  Pbotkctioit. 

▲eddental  fire,  apparatus  for  giring  alarm  In  case  of— 2600— W. 

Gilbert,  £.  Cooper,  and  G.  R.  Webster. 
Boots,  AC,  apparatus  for  stamping->2736— A.  J.  Fraser. 
Boots  and  shoes— 2774 — J.  Okey. 
Bottles,  stopper  for— 2787— F.  Lane. 
Boxes,  packing  for  stufflng— 2760— R.  A.  Brooman. 
Card  ooTering— 2835— J.  Farrar  and  J.  Farrar. 
Carriage  doors,  atUcblng  the  inside  handles  of— 2728— E.  J.  Harrison. 
Casting,  making  moulds  for— 2807— J.  Kinnibnreh. 
Cement— 2K01—W.  L.  Lees. 
Centrinigal  pumps,  porUble— 2761— C.  T.  Burgess. 
Cigars— 2730— H.  B.  Harris  and  J.  P.  Thomson. 
Corn,  apparatus  for  grinding— 2768— J.  Hurt  and  H.  Tonee. 
Crinoline  skirts-  2849— J.  N.  Smith. 
Drains,  Ac,  constrncUon  of  traps  for— 2782— S.  C.  Reed. 
Files,  40.,  machinery  for  grinding- 2869— R.  Allinson  and  H.  Lea. 
Fires,  extinguishing— 2695— C.  13rothers. 
Fire-arms,  brccch-loading— 2866— T.  Restell. 
Fog  signals,  apparatus  for  producing— 2813— E.  Richardson. 
Food,  cooking— 2732— F.  L.  Bauwens. 

Forks  and  spoons,  apparatus  for  cleaning— 2805— J.  Cockshott. 
Furnaces,  blowing— 275»— J.  M.  Stanley  and  J.  Stonier. 
Gas,  re;;ulating  the  supply  of— 2827— C.  Esplln. 
Gases,  apparatus  tor  geoeratin;  combustible— 2734— F.  Yates 
Grease,  obuining  from  wash  waters— 2614— G.  E.  Donistborpo. 
Gun  cotton,  manufacturing  compounds  of    2«76— A.  Parkes 
Hats,  manufacture  of— 2»5l— C.  Vero. 
Hats,  *c.,  maauflicture  of— 2720 -E.  T.  Hughes. 
Hydraulicpresses— 2764— A.  Steven. 
InksUnds— 2722— E.  G.  Brewer. 
Jute,  preparation  of— 2861— F.  C.  Parker. 
Ladies' dres»es— 2833— 0.  Needham. 
Lamps,  means  of  supporting  glasses,  *c.— 2S86— A.  ClareL 
Lead,  extracting  Bilrer  from— 2776— A.  Morcau. 
Liquids,  apparatus  for  drawing.off— 2766— K.  Himmer. 
looms  for  weaTing-2829-P.  A.  LeComtede  Fontainemoreau. 
Metol  blanks,  manufacture  of— 2729— J.  Dodge. 
Metals,  machinery  for  punching,  •  c— 2726— VV.  Bayllss. 

WUckc?""      ^*P*"*'^  ottraction-2648-J.  E.  F.  Ludeke  and  D. 

Mouldings,  *c.,  cutUng  wood  into-2867— H.  Grafton. 
Oakum,  manufacture  of— 2762— D.  Cullen. 
Oil  lamps,  construcUon  of— 2740— J.  Sulllran. 
Paper,  embossing  or  indenting— 2742-J.  R.  Crompton. 
ripes,  dtc,  moulds  for  casting— 2846— G.  Robinson: 
Pottery,  manufacture  of-2796-T.  L.  Boote  and  R.  Boot«. 
Printing  machines— 2760— G.  Duncan.  ^^ 

PwSf.*^^*''''  IttbricaUng  axlw  of-2837-J.  M.  Htft  and  R. 


Railway  bars,  Ac,  construction  of— 2747— J.  D.  Toung. 

Railways,  permanent  way  of  -2795— H.  Brockets 

Railwi^  signals,  securing  the  levers  used  to  work— 2857— R.  HoUdsT. 

Railway  trains,  safety  apparatus  applicable  to— 2724— J.  G.  Rows. 

Roadways,  machinery  for  rolling— 25.7— M.  Henir. 

Rotary  engines— 2644— W.  Clark. 

Saccharine  matters,  preparing— 2638— B.  Wright. 

Pcarfs— 2847— Q.  C.  Attree. 

Screw  driring,  \c.,  tools  for- 2731— F.  S.  Gilbert. 

Screw  propellors,  method  of  raising— 2771— W.  K.  TT»]]^ 

Sewing  machines— 2817— J.  Keats  and  W.  S.  Clark. 

Ships*  sails,  fitting— 2663— W.  Congalton. 

Shutters,  rolling  and  reToMng— 2865— H.  Grafton. 

Sound,  ap(.aratus  for  softening  and  deadening— 2809— F.  FearoiL 

Steam,  AiC,  obtaining  motiTe  power  from— 2738— M.  P.  W.  BoBltos. 

Steel  and  iron,  mannfttcture  of— 2839— J.  Firth. 

Straw  hats,  atrengtheniog  the  brims  of— 2778— J.  D.  Welch  sad  A. 

P.  Welch. 
Sulphuric  acid,  manufacturing— 2607— A.  Reynolds. 
Thrashing  machines— 2718 — S.  Daries. 
Tramways,  securing— 2612 — G.  E.  Doniithorpe. 
Washing  machines — 2815— J  Tborne. 
Whips,  6to.— 2823— C.  M.  Cadman. 

Wool,  &c.,  michine ry  for  combing— 2642 — G.  E.  Donisthorpe. 
Wool,  &c.,  sprinkling  liquids  orer— 2744— M.  J.  Roberts. 
Yarns,  preparing  wool  and  hair  for— 2s25— H.  W.  Ripley. 

iMTKimOH  WITH  COMPLKTB  SPSCiriOATIOV  FIlXO. 

Brick  and  tile  making  machineiy- 2879— W.  Snell. 
Ornamental  chains,  manufacture  of— 2873— G.  T.  Boo^Beld. 


PlTBMTB  SkALBD. 


1299. 

1315. 

1316. 

1326 

1328. 

1336. 

1337. 

1338. 

1339. 

1344. 

1347. 

1350. 

1362. 


W.  Law. 

J.  Eastwood. 

J.  Whitiey  A  D.  F.  Bower. 

J.  Dichson. 

A.  Etienne. 

T.  Drew. 

W.Halse. 

C.  Hall. 

J.  Huggett. 

G.  Haseltine. 

R.  A.  Brooman. 

J.  M.  Stanley  A  J.  Stanley. 

W.  Firth  and  S.  Firth. 


1353. 
1357. 
1358. 

1360. 
1371. 
1401. 
1405. 
1416. 
1432. 
1436. 
1919. 


J.  PlaU  and  E.  Hartlflj. 

O.  E.  Deriug. 

0.  R.  Humphrey  sod  J. 

Haaler. 
H.  Ambler. 

E.  Myers. 
J.  Napier. 
W.  H.  Preece. 
J.  Beck. 

R.  Oldrid^e. 
M.  Henry. 

F.  W.  BoMert. 


I')rom  CwnmiMihnert  ^  Patmtt  Jotamaif  N^venAtr  39IA. 
Patsmts  Sxalbo. 


1366. 

1363. 

1369. 

1370. 
1372. 
1373. 
1374. 
1382. 
1385. 
1388. 


R.    £.    Donoran    and   R. 

Bowles. 
L.  Kinnings.  G.  Gibbs,  and 

W.  T.  Edwards. 
R.  ThrelfaU  and   R.    W. 

Pitfleld. 
W.  U.  Mellor. 
R.  A.  Brooman. 
R.  A.  Bnxttnan. 
W.  Clark. 
A.  H.  Williams. 
T.  Uolden. 
W.  Houghton,  G.  Burrows, 

and  C.  Oldroyd. 


1407. 
1413. 
1425. 
1448. 
1470. 
15  I. 
1569. 
1594. 
1596. 
1635. 
2060. 
2212. 
2269.' 


T.  ATelinc  and  T.  Lake. 

W.  Clark. 

T.  Richards. 

R.  HaU  and  J.  Chambers. 

B.  FothergiU. 

J.  Hodgea. 

T.  P.  saHUe. 

B.  NiooU. 

W.  E.  Newton. 
J.  Combe. 
H.  Parkes. 
L.  F.  Goodbody. 

C.  Attwood. 


Patxmts  ok  which  thb  Stakp  Dutt  or  £60  hai  bbbx  Pad. 


2958.  J.  Willoox. 

2973.  G.  Bottomley. 

2975.  W.  Firth  and  R.  Ridley. 

2977.  G.    £.    Donisthorpe,    W. 

Firth,  and  R.  Ridley. 
SOOl.  S.  A.  Carpenter. 
3005.  J.  D'Adhemarde  Labaume. 
301-*.  E.  Tyer. 
3096.  T.  Higgins. 


2965. 
2960. 
2953. 
2995. 
3009. 
2979. 
29b0. 
2981. 
2997. 


J.  Ronald. 
J.  H.  Johnson. 
J.  Macintosh. 
W.  Kowan. 
T.  Ellis. 
J.  Standfield. 
F.  A.  Calrert. 
F.  F.  Dumarchey. 
H.  Wilde. 


Patbhts  oh  which  ¥bb  Stamp  Dutt  of  £100  has  bbhh  paib. 


2930.  W.  McFarlane. 
2978.  J.  Howard. 
2929.  8.  RUey. 

2958.  S.  B.  Wright  and  H.  T. 
Green. 


2996.  A.  Parkes  and  H.  Parkes. 
2945.  A.  Martin  and  J.  Martin. 
2976.  D.  K.  Clark. 
2996.  J.  Francis  and  C.  Maaby. 


WsttrtJi  SMigns. 


Artificial  Teat^Xor.  21— 467S-S.  Maw  and  Sob,  11,  Aldersgati 

street.  City. 
ImproTed  Side  Light— Not.  24-4674— Martden,  Brothers,  UrerpM 
Button- Nor.  30-4675— William  Nokea,  Birmingham. 
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TAJB1L.E       OF       COISTTENTS. 


iuacKcaesti  bj  th«  Coancil : — Ordl* 
xvrMcedagt — Cantor  LectnrM— Art 
WskBUHhip  Priasea — Stettia  G«nCTal 
Ezkfti^B  Off  ladostrj Page 

haandjact  of  tlie  Socie^  :— Fourth  Or- 
figwT  Maetiajr  —  Th«  Constraetlon, 
TxKdoft,  Retardation,  SKfetr,  and  Po- 
Ikesf  laUwaj  Tmina,  bj  W.  Bridgea 


Opeom  Coach  m  air  era*  Induftrial  Ex- 


farAii:  — Pablic  Works  of  Art  in 
Mb— PaUie    Stataea  in  France  — 


Exhibition  of  Old  Faiencei— Original 
!  Designs  for  Public  Works— New  Ihe- 
I     atre  at  Palermo — Fine  Arts  in  France 

63  j     — Monument  of  Francois  I.  at  Cognac 

I     —Statue  of  Claude  Lorraine  in  Bavaria.    63 
Manufactures  : — Floating  Storehouses  for 
Inflammable    Substances— New    Mor- 
I     dant— Discoveries  in  Electro-PJating — 

64  New   Blasting  Powder— Iron  Produc- 
68       tion  in  North  America — Coal  Produc- 

I     tion  in  the  United  States— California 

61  Silk— Imperial  Tokaj 64 

62  Colonies: — South  Australian  Copper — 
Phormium  Tenax  (South  Australia) — 
South  Australia 65 


Obituary :— The  Earl  of  Carlisle 

Publications  Issued : — Picture  Bujers  and 
Amateurs'  Ouide,Theoretical  and  Prac- 
tical—Historj  of  Inventors  and  Inven* 
tions— Observations  made  at  the  Obser- 
vatorj  of  Paris  during  the  jcar  1863 ... 

Forthcoming  Publications  : — Les  B^oux 
et  les  Gemmes  do  la  Collection  du 
LiOuvro       ...        ...         ••        •••        ••• 

Notes  :— Killing  Animals  Without  Pain 
— Parochial  Industrial  Exhibition     ... 

Correspondence :  —  Statues  of  Eminent 

XVaOII  •••  •••  •••  ••*  »mm 

Meetings  for  the  Ensuing  Week 

A  AlQIItS  •••  ••  ■••  •••  ••• 
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66 


66 

67 

67 
68 
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Iraunmttmtiits  bj  Ifet  CiranriL 


Obdikary  Meetings. 

Wednesday  Evenings  at  8  o'clock. 

Dec.  14. — **  Oo  the  Recent  Progress  and  Present  State 
(flninstrv  in  Ireland ;  and  the  Dublin  International  £x 
ttidonofl865."    By  Sir  Robebt  Kane,  FJl.S.    On 
tkiiooeasioo  Lord  DDFrEiuN  will  preside. 

Dbc.  21. — ^The  Articles  sent  in  Competition  for  the 
lii> Workmanship  Prizes  will  be  Exhibited,  and  a  Report 
a  coaoection  therewith  will  be  read. 


set  of  tickets  for  this  purpose  has  been  sent  to 
every  member. 

Art-Workmanship  Prizes. 

Articles  (ninety-six  in  number)  sent  in  com- 
petition for  tlie  Art-Workmanship  Prizes,  have 
been  received  from  seventy-three  competitors, 
and  will  be  arranged  for  exhibition  in  the 
Society's  rooms  on  and  after  Wednesday,  the 
2l8t  instant. 


Cantor  Lectures. 

"Os  TVS  Bepboductiox  of  Natubal  Fobus  bt  Abt 
ixs  Kasvfagtubk."  By  B.  Watebhouse  Hawkins, 
E«j,F.G.S.,  F.L.S. 

Die.  12th. — Leotube  I. — iNTBonucroRY  :  —  On  the 
Btsre  and  probable  influence  of  museams  of  natural  his- 
teyiod  art  oollections,  and  their  effect  on  the  public 
ui  and  taste.     ( Illustrated. ) 

Dk.  19. — LscTUBE  II. — Demonstrations  of  the  unity 

of  plam  the  external  forms  of  animals,  the  just  appre- 

di^of  which  facilitates  the  work  of  the  artistic  pro- 

dnxr,  aod  adds  to  the  enjoyment  of  the  intelligent 

posseaor  of  worics  of  art. 

Jam.  16th,  1865. — Lbotubb  III. — On  the  varieties  of 
artistic  treatment  of  the  forms  of  animal  and  vegetable 
fife— fkiorial  representation;  conventional  ornamental, 
allegorical,  and  symbolic  combinations  of  animal  forms. 

Jas.  23bd. — ^Lectubb  IV. — On  the  fitness  of  designs, 
sd  their  adaptation  to  the  conditions  of  the  materials  in 
vhidi  tb^  are  to  be  produced.  (Demonstrated  by  metal- 
wvk  ptoccawj,  fBDd-monlding,  casting,  and  chasing). 

Jam.  SOrm^ — ^Lbotubh  V.---On  Ceramic  Manufactures, 
with  the  lofloeDoe  of  the  material  on  the  design  and  its 
WBECJiftil  prodnctioD  modem  Terra  Cotta,  Delia  Robbia 
ware.  Majaliet,  and  Parian. 

Tlieie  Leetoxw  are  open  to  Members  free  of 
dufge,  and  a  Member  baa  the  privilege  of 
ktrodncoig  ONB  FUend  to  each  Lecture.    A 


Stettin    General   Exhibition   of    Industry. 

The  Board  of  Trade  have  sent  to  the  Council 
the  following  information  from  H.M.  Consul  at 
Stettin,  in  reference  to  this  Exhibition  : — 

The  exhibition  is  under  the  patronage  of  H.R.H.  the 
Crown  Prince  of  Prussia,  and  will  open,  simultaneously  with 
the  exhibitiou  of  agricultural  products,  in  May,  1865. 
The  following  committee,  consisting  of  Messrs.  Dr.  Del- 
brttck.  Director  of  Cement  works;  Hobrecht,  City  Archi- 
tect ;  G.  MttUer,  Belgian  Consul  ;  R.  MUllcr,  Director  of 
Sugar-works;  Th.  von  der  Nahmer,  bookseller ;  Bahm, 
Councillor  of  Commerce,  President  of  the  Chamber  of 
Commerce ;  Dr.  Scheibler,  chemist ;  Stein,  Director  of  the 
Berlin  Stettin  Railway,  appointed  by  the  Polytechnic 
Society  of  Stettin,  has  been  entrusted  with  the  manage- 
ment of  the  exhibition  and  has  issued  the  following  con- 
ditions:— 1.  Exhibitors  of  all  nations  and  products  of  all 
countries  are  admitted.  The  committee  is,  however, 
authorised  to  refuse  articles  of  inferior  quality  or  minor 
importance.  2.  The  exhibition  will  be  opened  on  the 
15th  of  May  and  closed  at  the  end  of  June.  3.  The 
exhibitors  are  requested  to  forward  a  specification  of  the 
articles  which  they  intend  to  exhibit,  as  well  as  of  the 
space  required  for  them,  to  the  undersigned  committee 
before  the  Ist  of  January,  1865.  4.  In  order  to  defray 
part  of  the  expenses  a  charge  will  be  made,  the  amount  of 
which  will  be  calculated  according  to  the  value  of,  and 
the  space  occupied  by,  the  exhibited  ariicle.  In  respect  to 
space,  the  charge  per  square  foot,  either  of  the  floor  or 
walls  in  the  building  itwlf,  will  be  2i  sgr.«  In  respect 
to  value,  for  articles  under  49  dollars,  a  charge  Of  10  sgr.j 


10  sgr.  f  qaal  to  1  shilling.      I  dolUr  equ' 
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for  articles  from  60  to  149  dollars  inclufiivo,  20  Pgr. ;  for 
articUs  from  150  dollars  and  upwarJs,  }  per  cent,  of  tlio 
value.       Articles   of   considerablo    size,   as    machines, 
carriages,  <fec.,  which  will  be  exhibited  in  the  side- wings, 
pay  but  one-half  of  the  above   mentioned  charge.    For 
instance,  for  an  article  worih  25  dollarn  and  occupying  G 
square  feet,  25  sgr.  will  be  charged,  viz.,  10  pgr.  value 
and  16  sgr.  space.      The  charge  lor  an  article  worth  300 
dollars  and  occupying  16  square  feet,  would  be  2  dollars, 
25  f-gr.,  viz.,  1  dollar  16  sgr.  value,  and  1  dollar  10  sgr. 
space.     For  machines  worth  2,000  dollars  and  occupying 
80  square  feet,  which  will  be  exhibited  in  tlie  side-wings 
of  the  building,  the  charge  would  be  8  dollars  10  sgr., 
viz.,  5  dollars  value  and  3  dollars  and  10  sgr.  space.  (For 
every  fraction  of  a  hundred  the   full  per-centage  will  be 
reckoned.     Every  exhibitor  will  only  have  to  pay  the 
charge  on  the  sum  total  of  the  value  of  all  the  articles 
exhibited  by    him.)     6.  As  coinmission-agouts  for  re- 
ceiving, unpacking  and  repacking  goods,  and  for  acting  as 
representatives  of  exhibitors,  the  committee  can  recoui- 
menii  Messrs.  Meyer  11.  Berliner,  Gtlnthcr,  Bchrend  and 
Co.,  Wiesenhtlttcr  and  Wandel,  andD.  Wiite  Nachfolger 
in  Stettin.  Every  exhibitor  is,  however,  at  liberty  to  apply 
for  this  purpose,  and  for  the  protection  of  his  interests,  to 
any  other  firm  in  this  city.    6.  Exhibitors  must  be  at  the 
charge  of  insuring  their  own  goods.     The  above-men- 
tioned commissioned-agents  are  willing  to  undertake  the 
insurance  of  exhibited  articles.  The  committee  cannot  be 
held  re»sjx)nsible  for  loss  occasioned  by  fire,  theft,  &c.,  but 
will  take  the  most  ample  measures  for  the  security  of  the 
articles  exhibited.    7.  The  name  and  residence  of  the  ex- 
hibitors, and,  if  possible,  also  the  price,  must  be  affixed 
to  each  article  exhibited.       Articles  which  are  not  for 
sale    must  be  marked  as  such.      8.  Exhibitors  are  at 
liberty  to  charge  either  the  committee  or  any  firm  of  this 
city  with  the  sale  of  exhibited  articles.    9.  Inflammable 
or  easily  exploding  articles,  such  as  spirits,  oils,  acids, 
corrosive  salts,  will  only   be  admitted  in  strong  and  well 
secured  glass  bottles.     10.  Articles  for  exhibition  witt  be 
received  by  the  committee  in  the  Exhibition  building 
from  the  1st  of  April  to  the  let  of  May,  1866.   No  article 
can  be  withdrawn  or  sent  back  before  the  close  of  the 
exhibition.      11.  Articles  of  great  size  or  weight,  the 
placing  of  which  will  require  considerable  labour,  must  be 
sent  before  the  16Ui  of  April.    Bulky  articles,  which  will 
have  to  be  sunk  firmly  in  the  ground,  such  as  machines, 
must  be  specially  mentioned  in  the  notice  sent  in  by  the 
exhibitor.     12.  Exhibitors,  who  mav  wish  to  have  their 
machines  worked  by  steam,  must  make  the  necessary 
arrangements  with  the  committee  beforehand.    13.  Exhi- 
bitors, after  obtaining  {teimission  from  the  committee, 
may  appoint  assistants  to  keep  in  order  the  articles  they 
exhibit  and  explain  them  to  visitors ;   but  such  assistants 
will  not  be  allowed  to  offer  such  articles  for  sale.    14.  At 
the  close  of  the  exhibition  there  will  be  ft  distribution  of 
prizes,  the  manner  of  which  will  bo  subsequently  fix©i 
and  made  known.    Application  has  already  been  made  to 
Government  for  permission  to  dispose  of  the  exhibited 
articles  by  way  of^a  lottery. 


Simpson,  J.  Hawkins,  40,  Bedford-place,  Russell-square, 

W.C. 
Smart,  James  Joseph,  United  Service  Club,  Pall-mall, 

S.W.,  and  3,  Lam bton -terrace,  Westbourne -grove,  W, 
Sundiub,  Charles  C,  54,  Picadilly. 
Thompson,  Frederick,   Urrastone  Lodge,    Wiuibledon- 

park.  S.W. 
Varnell,   Professor  George,   Boyal  Veterinary  College, 

Camden-town,  N.W. 
Wetherfield,  George  Manley,  35,  Moorgate-strcet,  E.C. 

The   following  candidates   were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

Barker,  Charles  Stuart,  12,  Buckingham-street,  Adelphi, 

W.C. 
Durham,  Makin,  Thorno  Hall,  Thome,  Yorkshire. 
Gale,  William  Joseph,  82,  Torrington-square,  W.C. 
Hale,  William,  6,  John-street,  Adelphi,  W.C. 
Kirchner,  John,  Pcckham-conimon,  S. 
Paitridge,  William,  48,  Newgate -street,  E.C. 
Pistrucci,  Valerio,  28,  Caindeii-strect,  N.W. 
Pite,  Frederick  Robei't,  88,  Bloomsbm-y-square,  W.C. 
Pittar,  Arthur,  4.  Kensington  Park-gardens,  W. 
Rowlands,  Percy  Jones,  24,  Notting-hill-terrace,  W.;  and 

India  OfTice,  Westminster,  S.W. 
Slater,  Robert,  104.  Fore-street,  E.C. 
Smith,  William  Binns,  3,  Upper  Bedford-pUce,  Bussell- 

square,  W.C. 
Thompson,  F.,  South  Parade,  Wakefield. 
Tichborne,  Sir  Alfred,  Bart.,  Tichborne-park,  Hants,  and 

18,  Jamee's-slreet,  Buckingham-gate,  S.W. 
Todd,  William,  24,  Wellington-road,  St.  John's-wood, 

N.W. 
Tozer,  Thomas,  55,  Dean-street,  Soho,  W. 
Van  de  AVeyer,  M.  Sylvain  (Belgian  Minister),  3,  Gros- 

venor-square,  W. 
Venning,  Walter  C,  9,  Tokenhouse-yard,  E.C. 
Vcrschoyle,  Colonel  H.,    23,    Chapel-street,  Belgrave- 

rquare,  S.W. 
Wilson,  George,  Cyclops  Steel  and  Iron  Works,  Sheffield. 
Wingate,  James  Forman,  Club-chambers,  15,  Regent- 
street,  S.W. 


^ 

Fourth  Ordinary  Meeting. 

Wednesday,  December  7th,  1864 ;  William 
P.  Andrew,  Esq.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

AIkO,  Charles  Denton,  20,  Southampton  buildings,  W.C. 
Brinsmead.  Henry,  12.  Hath  bone- place.  W. 
Sharp,  Philip  Henry,  18.  East-parade,  Leeds. 
Simonds,  Professor  James  B.,  Royal  Veterinary  College, 
Camden-town,  N.W. 


The  Paper  read  was — 

THE  CONSTRUCTION,  TRACTION,  RETARDA- 
TION. SAFETY,  AND  POLICE  OF  RAILWAY 
TRAINS. 

By  W.  Bbidqes  Adaus. 

Wagons  and  carriages  are  kept  short  on  railways  in 
order  tliat  they  may  roll  round  curves.  Viewing  a  train 
of  wagons  from  a  bridge,  every  wagon  will  be  seen  to 
oscillate  from  side  to  side  on  the  rails,  following  the  course 
of  curves  and  irregularities.  Every  wagon  is  drawn  by 
a  loose  coupling  chain,  some  eighteen  inches  in  length, 
and  the  oscillation  is  so  violent  that,  though  goods  and 
coals  suffer  it,  and  suffer  from  it,  it  would  be  unendurable 
by  passengers,  so  the  carriages  of  passenger  trains  are 
close  coupled  together  to  keep  them  steady.  But  in  this 
process  the  wheels,  as  constnieted,  are  debarred  from  fol- 
lowing their  own  courses,  and  are  compelled  to  slide.  The 
result  is  a  great  wear  of  flanges  and  of  axle-brasses,  and 
a  large  consumption  of  coko.  Were  a  train  of  goods 
wagons  as  close  coupled  as  the  paa«enger  trains  it  would 
be  pimplv  irnpoFsible  to  niovo  them.  The  first  thing  nn 
engine-driver  doc«.  when  about  to  start  a  goods  train,  is  to 
back  tljc  whole  of  tlie  wagons  one  on  to  another,  and  then 
start  them  one  at  a  time  in  succession,  by  snatch  after 
snatch  at  each  chain,  which  is  therefore  required  to  l>e  of 
enormous  strength,  in  proportion  to  the  resistance  of  the 
vehicle  to  traction  by  reason  of  bad  structure. 

The  necessity  for  close  coupling  the  passenger  <n\;n.«, 
arises  solely  from  want  of  tlie  efiicicnt  strurtnre  to  inducts 
free  movement  to  make  each  carriage  tractabh*  instead  of 
resisting — docile  and  not  wilful.  The  fithi  thing  isi  to 
attain  great  length  to  prevent  pitching  movement,  just  as 
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is  ihe  case  with  vessols  on  water.    But  with  loog  vehicles, 

ndlal   znoreiueDt  of   the  axles    must    bo  attained,  as 

described  lo  a  former  paper.    Radial  movement  may  be 

ol^iiue^J  by  ralial  axle-boxes  to  the  end  wheels  verj^ 

t£e>.-tually  with  otie  pair  or  two  pairs  of  central  wheels  to 

KTre  as  falcra  on  the  rails,  or  with  frames  of  iron  fixed  to 

tht  &xl9  bDxcs  and  gnided  by  the  traction  rod  and  bulTer. 

The  tra v'tioQ  rod  in  i«uch  cases  will  serve  in  the  same  mode 

u  k  aniiige  polo  oo  the  highway.    And  swivelling  buOer 

^pL^  will,  by  coupling  chains  attached  to  the  iron  frames, 

\ix^\\i^.  wheels  in  the  right  position  while  backing  the 

CK&  on  curves.      Or,  if  two  pairs  of  wheels,  coupled 

vip±iis  at  each  end  of  the  fi-ame,  be  arranged  with  a 

^Biir^fi  or  a  pivot  over  one  axle  and  a  radial  curved 

ir  c\i7  I  lie  other  axle  of  each  pair,  they  will  l>e  self 

^id'L-i  oa  the  rails,  and  a  carriage  thiity  feet  lung  inny 

L1C9  roil   round   a  curve  of  fifty  feet  radium,  and  the 

Atidier  will  it  run,  and  the  less  will  bo  the  likelihood  of 

gtitbg  oif  the  rails,  and  moreover  the  less  will  be  the 

Trjfi>ruocate  Ueail  weight  of  the  vehicles  to  the  availal)le 

bttl  it  <:amei4,  if  it  be  rightly  constructed.     The  Amei  loans 

iL\  Other  people    use  long  carriages  with    swivelling 

ir^  supported  on  a  centre  pin,  which  also  have  eight 

Tikcl*,  lad  thus  radiate  the  axles  imperfectly,  though, 

L'  *ie  trcc:kj«  have  not  length  enough,  say  two  feet  more 

thsu  6e  width    of   the  gauge  between    each  pair  of 

ijl:6,  they    will  not  run  steady,  but    will  drag  their 

fhnli.      If  the    radial  system  be    applied,  it    would 

U  \q]xq    (loasible    to  make  carriages    forty    feet   long 

T.':k  eii:ht  wheels   to  roll  round  a  curve  of  60  to  bO 

i-H  radius.       A    rough  model    of  a  vehicle    of  this 

d^rlption  is  on    the  table,  and  the  guiding  ap|)aratus 

ci  th.'  wheels   is   not    intended    for  a    bogy   carrying 

'^u  load,  as   in  the  American  carriages,  but  simply  a 

.lilil  guide,  the  load  of  the  upper  frames  being  borne 

\>'S  the  ^ings  on  the  axle-boxc:<,  with  facility  for  elastic 

KiiiDg,  or  swinging  on  loog  vertical  shackles. 

SjQie  titrie  liack  a  scries  of  medical  papers  appeared  in 
Cie  Lancet,  on  the  subjtct  of  the  injuiy  experienced  by  a 
ctftain  class  of  patients  from  railway  travelling.  The 
licfi  was  strongly  denied  by  railway  authorities,  and  by 
Oi:;v  person :s  in  good  health  who  were  not  authorities. 
N:-t*loag  back  a  railway  engineer  who  had  been  very 
•-•xHiui  of  the  injury,  mformed  the  writer  that  he  had 
ctucgiHi  \i\A  opinion,  for,  being  out  of  health,  and  de.<<iring 
to  bavel  backwards  and  forwards  to  Brighton,  he  found 
^30uld  uut  do  it  on  account  of  the  injury  caused  by  the 
nhraU  -n. 

It  TSL-iv  be  remembered,  that  when  the  Brighton  line 
vis  firbt  opened,  numbers  of  City  stock-brokers  and 
neicbanta  took  houses  at  Brighton,  and  yearly  tickets 
to  tTdivel  up  and  down  daily,  in  short,  to  live  at  Brighton 
kuiiraQia;:t  their  busine/ss  daily  in  London.  The  writer 
^  bevn  informed  that  many  ceased  the  daily  practice  at 
^cbd  of  the  month,  and  at  the  end  of  six  months  it 
*4i  fwod  that  hai-dly  any  could  stand  it  and  preserve 
Licir  health. 

Xov,  wiiat  is  the  reason  of  this?  The  carriages  were 
u  coaiortalde  and  easy,  and  as  well  ventilated  as  an  or- 
i^ury  Ktting  room  when  not  in  motion,  and  the  only 
'Lffrr^nce  therefore  could  be,  that  the  sitting  room  is 
<itiooafy,  and  the  carriage  moves.  But  what  is  the 
kind  of  movement  ?  There  must  be  something  peculiar 
io  it  for  physicians  to  order  their  nervous  i^atients  to  travel 
I7  roat  and  not  by  rail.  There  are  two  mechanical 
oj&rt:noe^.  The  road  carriage  has  wheels  proper,  with 
iodepeodent  movement  and  elastic  wooden  spokes,  and 
tUsiic  rivings,  and  the  wheels  roll  over  a  rough  but  not 
constantly  liard  surface.  Biding  in  an  omnibus  along 
<]ht:»p«ide,  the  rider  finds  the  stone  pavement  hai-d  and 
irrt-gular,  and  the  iron  pavement  nmch  harder  tliough 
ic;;Dlar,  and  the  iron  b  the  most  unplcfls:int  of  thu  two. 
The  rail  carriage  has  a  kind  of  iron  garden  rollci-s  for 
«heeL«,  and  they  ran  00  a  small  but  hard  iron  surface,  if 
the  carriage  be  UarelliDgat  a  mile  an  hour,  as  when  starting 
f:o:a  a  statloOi  tiio  movtment  is  scarcely  perceptible,  but 


when  at  thirty  to  forty  miles  an  hour,  the  vibration  be- 
comes unpleasant  to  most,  painful  to  many.  In  slow 
movement  the  wheels  can  adjuf>t  themselves  to  the  rails, 
and  roll  or  plido  easily.  In  rapid  movement  they  have  no 
time  lo  adjust  themselves,  but  slide  as  well  as  roll  with 
incessant  jerking.  On  very  sharp  curves  the  movement 
is  sometimes  all  gliding. 

It  is  this  sliding  which  constitutes  the  difTerencc.  We 
may  illustrate  it  as  follows.  Everybody  knows  that  the 
sound  of  a  violin  is  induced  by  rubbing  the  hoi"se  hair 
string  of  a  bow  over  the  strings  of  the  violin,  both  being 
in  tension.  But  the  simple  horse-hair  Mill  not  produce 
the  effect.  To  produce  sound  the  player  applies  powdered 
resin  to  the  horse-hair  to  induce  friction,  and  it  is  the 
leaping  of  these  ]>nrticlcs  over  the  strings  that  induces  the 
vibration  resulting  in  ''  sweet  noise."  Sometimes,  they 
who  love  loud  laughter  better  than  sweet  noise,  will,  as  a 
pi*actit:al  joke,  apply  a  tallow  candle  surreptitiously  to  the 
horse-hair  bow  instead  of  resin,  and  then  tho  vibration 
causing  the  ••  sweet  noise  "  is  stilled.  Now  the  wheels  on 
a  rail  are  a  contact  of  practically  rough  surfaces,  which 
vibrate  and  induce  torsion  of  the  axle,  and  thus  vibrato 
and  jump,  and  tlie  result  is,  not  "  sweet  noise,"  Imt 
very  unpleasant  noine  and  jarring,  which,  if  long  enough 
continued,  makes  a  nervous  passenger  ill,  and  tends  more 
or  leps  to  counteract  tlie  pcilstaltic  motion  of  the  inte^tuial 
canal.  If  the  vails  and  tires  were  rubl>ed  with  the  tallow 
candle  before  alluded  to,  the  vibration  would  cease,  at  least 
till  sand  enough  had  ac;^umulated  to  counteract  the  eflect  of 
the  tallow.  But  the  engine-driver  would  not  approve  of 
this  plan,  as  it  would  lessen  the  power  of  haulage. 

How,  then,  is  this  vibi-ation  to  be  lessened?  Firstly, 
by  lessening  tho  hardness  of  tho  rail,  and  rendering  it 
elastic.  Secondly,  by  rendering  the  wheels  elastic. 
Thirdly,  by  permitting  wheels,  or  tires,  or  both,  to  revolve 
independently  of  each  other.  Fourthly,  by  radiating 
tho  axles  so  that  neitheron  curves  nor  straight  lines  will  the 
wheel  flanges  be  ground  against  tho  rails.  Fifthly,  by 
efficiently  springing  the  caiTiages,  using  a  double  series  of 
springs,  as  well  known  in  private  carriagefl.  Sixthly, 
interposing  a  non-vibrating  material,  such  as  india-rubber, 
between  the  carriage  body  and  frame.  Seventhly,  by  so 
constructing  the  bodies  that  passengers  may  stand  or  sit 
at  pleasure.  Tho  blood  cannot  circulate  freely  when  in 
a  constant  sitting  p{\sition.  Sedentar>'  employment  is  a 
common  source  of  paralysis. 

The  next  question  is  that  of  brakes  in  absorbing  mo- 
mentum by  friction. 

When  a  large  mass  of  material  is  put  in  motion  it 
recpiires  at  first  a  much  greater  amount  of  [>ower  to  start 
it  into  motion  than  it  does  to  keep  up  that  motion  when 
speetl  is  attained.  The  power  required  to  get  up  the 
speed  is  called  momentum,  and  if  it  be  required  to  stop 
tho  momentum  it  must  bo  al>sorbed  by  friction  or  gravity. 
If  tho  stopping- places  of  railways  were  always  on  ascents 
there  would  ^  no  need  for  brakes;  gravity  would  supply 
the  place  of  friction.  And  if  tho  starting  ])laces  were 
always  on  descents,  little  surplus  power  wouhi  be  needed 
to  produce  momentum,  as  gravitation  would  furnish  it. 
But  momentum  has  to  l)e  al»sorbed  under  many  varying 
circumstances, — sudden  obstacles  to  bo  averted  or  sto|>pe<l 
short  of, — stoppage  at  stations,— and  tho  descent  of  long 
inclines ;  also  the  ascent  of  long  inclines,  in  cose  of  coup- 
lings breaking  or  wheels  slipping. 

In  the  early  times  of  tramways  the  Coiivoy  [convoi) 
or  brake  carriage  was  used  with  tho  train.  In  the  early 
times  of  railways  brakes  were  applied  to  fiist-class  ear- 
riages,  each  worked  by  a  guard,  because  the  first-class 
were  the  heaviest.  But  peojde  who  paid  first  cla?s  fan's 
denmrred  to  this,  and  sliding  brakes  were  adopted,  work- 
ing on  the  wheels  and  axles  without  attachmint  to  the 
body,  aiiii  thus  jnr  was  lew^ened  but  noise  w.-vh  increa^inl, 
and*  so  tho  brakes  were  trans'encd  to  tccond  ola**,  and 
then  the  old  Cunvoy-— the  brake  van — was  revived,  one  at 
the  head  of  the  train  next  the  tender,  and  the  other  at 
the  tail,  and  when  the  train  was  heavy,  one  in  the  middle 
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Bnt  it  was  to  a  very  small  portion  of  the  total  weight  of 
the  train  that  the  break  power  was  applied,  and  the 
guards  screwed  down  the  blocks  tight,  and  so  skidded  the 
wheels  and  groand  flat  places  on  the  tires;  and  to  apply 
brakes  rightly  every  wheel  in  the  train  shonld  have  a  brake 
block  applied  lightly  to  it,  from  the  engine  to  the  last  car- 
riage. The  engine  shonld  have  brakes  pressing  on  both 
rails  and  wheels,  applied  by  the  driver,  through  the 
agency  of  steam  friction,  by  simply  turning  a  steam-cock, 
the  pressure  being  divided  between  the  rails  and  wheels  in 
in  any  convenient  proportion.  Brakes  on  every  vehicle  in 
the  train  and  on  all  the  wheels  would  reduce  the  pressure 
required  on  each  to  a  minimum.  The  system  of  '*  con- 
tinuous brakes,"  as  they  are  called,  is  applied  to  as  many 
vehicles  as  the  power  nsed  can  reach.  Bat  the  power 
nsed  is  commonly  hand-power,  and  that  is  limited. 

A  n«9W  mode  has  lately  been  adopted  on  the  North 
London  line  of  making  the  momentum  destroy  itself.   On 
this  line  of  short  mileage  and  many  stations,  with  fre- 
quent trains,  it  would  not  be  possible  to  work  the  traffic 
without  the  means  of  rapid  stoppage,   i.e.,  the  utmost 
rapiJity  short  of  concussion.      For  this  purpose  a  chain  of 
sufficient  strength  to  draw  the  whole  train  is  extended 
beneath  and  throughout  the  train.      When  this  chain 
is  drawn    straight,  the    blocks    are   all    on    to  every 
wheel,  and  when    the    chain    sinks  into    a  succession 
of  curves,    or    bights,  by     a    weight     beneath    each 
carriage,  the  brakes  are  all  off.      To  draw  the  chain 
straight,  a  pair  of   heavy  cast-iron  disc  wheeb<,  with 
a  barrel  or  drum  on  their  axle,  are  then  suspended  in 
slings  below  the  last  carriage.    The  guard,  by  means  of  a 
screw,  brings  these  suspended  wheels  into  clnie  contact 
with  the  running  wheels  of  the  carriage,  and  the  friction 
causes  the  disc  wheels  to  revolve  by  the  momentum  and 
to  wind  up  the  continuous  chain  on  the  barrel  till  it  is 
drawn  strai<;ht,  and  the  brakes  are  all  on,  when  the  disc 
wheels  begins  to  slip,  and  the  momentum  of  the  train  is 
absorbed  by  the  brakes.      In  this  mode  a  train  of  fifty 
vehicles  may  be   stopped  in  as  short  a  space  as  a  single 
vehicle,  the  right  amount  of  friction  being  applied  to  each. 
This  arrangement,   however,  requires  either    that   the 
chain  be  carried  through  the  whole  train,  and  accurately 
connected  with  the    proper    lengths  of  chain  to  each 
carriage,  the  whole  train   being  pulled  close  together, 
or  that  the  break-van  at  one  end  and  the  engine  at  the 
other,  serve  as    fixed    points  to  lift  the  counterbalance 
weights  and  draw  the  chain  to  a  straight  line.    There  is 
no  doubt  of  this  acting  well  on  trains  fitted  for  the  pur- 
pose, but  the  writer  has  not  yet  seen  it  applied  to  mixed 
and  irregularly  made  up  trains. 

With  regard  to  the  application  of  l)rake  blocks,  there  is 
an  advantageous  and  a  disadvantageous  method.  If 
applied  to  the  fronts  of  the  wheels,  that  is  in  the 
direction  of  the  pulling  engine,  they  do  not  chatter  on 
the  wheels,  whether  fast  or  loosely  applied,  but  when 
brought  into  contact  with  the  backs  of  the  wheels  they  do 
chatter,  till  the  pressure  becomes  very  strong,  so  strong 
indeed  as  to  skid  the  wheel.  The  longer  the  block,  i.c., 
the  longer  the  surface  of  tire  it  embraces,  the  less  is  the 
chatter.  But  it  would  be  far  better  to  arrange  the  blocks 
between  adjoining  wheels,  so  as  to  press  both  rail  and 
wheels,  and  in  this  mode  there  would  be  no  chatter. 

But  though  the  continuous  brakes  before  described  act 
80  well  on  continuous  trains  of  vehicles,  the  action 
depends  wholly  on  the  continuity  of  tha  chain,  as  well 
as  quick  movement  to  apply'  them.  If  the  chain 
separates,  the  brake  action  ceases  at  once,  and  this  on  a 
steep  gradient  might  be  diud  vantageons.  It  is,  therefbre, 
desirable  to  have  the  brakes  self-acting,  if  possible, 
without  depending  on  the  human  hand,  and  operating 
on  every  vehicle  indepej^dently  of  the  others— operating 
also  instantaneonsly  when  required.  The  wiiter  was  led 
to  study  this  question,  owing  to  the  necessity  of  enabling 
the  brakes  to  follow  the  wheels  of  radial  carriages  on 
curved  courses. 
To  put  this  in  practice  brake  Mocks  are  snspended  from 


cross  shads  attached  to  frames  resting  on  the  axle-boxes 
of  the  wheels.    To  these  blocks  long  weighted  levers 
are  fixed,  which  cause  the  blocks  to  press  against  the 
wheels  with  either  a  steel  yard  action  or,  what  is  called, 
an  elbow  joint,  four  blocks  being  used,  one  to  each  wheel, 
with  two  levers  or  rods  to  croa  bars.    Thus  the  normal 
condition  of  the  blocks  is,  to  be  pressing  on  the  wheels 
with  a  power  sufficient  for  the  purpose.    The  lever  ends 
are  attached  to  the  brakes  rod  by  a  chain  passing  between 
two  pnllies  on  the  carriage  frame,  and  as  in  the  pro- 
cess of  traction  the  rod  moves  leogthlong  in  the  carnage 
to  either  end,  the  chain  lifts  the  levera  vertically,  the 
traction  force  of  each  vehicle  being  sufficient  for  thii 
purpose,  and  this  process  operates  on  eveiy  vehicle  w 
fitted,  even  though  ordinary  vehicles  be  interspersed  in 
the  train ;   and   in   ascending  an  incline,  if  a  traction 
coupling  parts  or  breaks,  these  self-acting  brakes  will 
instantly  press  on  the  wheels  before  back  movement  of 
the  wheels  can  commence ;  and  in  going  down  hill  the 
brakes  will  be  lifted  while  the  engines  is  nulling,  but  will 
be  in  action  directly  the  engine  is  aloweo,  and  they  may 
thus  go  on  pressing  and  lifting,  and  so  moderating  the 
speed  down  an  incline.    It  may  be  objected  that  the 
]Mwer  of  the  brakes  might  thus  be  in  excess,  and  so  be  a 
disadvantage,    but     to    equalise     this,    every    vehicle 
is  to  be  provided  with  a  liand  lever,  which  will  enable 
the  driver  to  put  temporarily  out  of  action  as  many 
brakes  as  he  may  choose,  leaving  in  action  the  number 
required    for    liis    purpose.      The    model  of  the  car- 
riage on  the  table  is  on  a  length  of  rail  which  may  be 
placed  on  the  level,  or  at  angles  of  one  in  1,  in  20,  60, 50, 
40. 80,  20,  and  10.  It  will  be  found  that  brakes  so  applied, 
will  retain  the  vehicle  on  an  incline  of  one  in  fifteen,  and 
by  snatching  the  brakes  rapidly  off  and  on,  starting  and  stop- 
ping may  be  rapidly  performed.    In  practice  the  ends  of 
the  levers  may  have  sliding  balance  weignts  applied,  so 
as  to  increase  or  diminish  the  pressure  by  the  length  of 
the  leverage.    It  must  be  borne  m  mind,  that  the  tractive 
force  required  to  draw  the  wagon  ivhile  running,  most 
govern  the  weight  required  to  be  lifted  at  the  brake  leven, 
and  in  cases  where  much  weight  is  needed,  the  mechanism 
for  lifting  must  bo  arranged  accordingly.    When  the 
whole  of  the  wheels  are  provided  with  brake-blocks,  a 
comparatively  slight  pressure  on  each  tire  will  suffice. 

The  longer  the  vehicle  the  longer  may  the  brake 
lever  be,  and  the  more  effective  will  the  vehicles  be  both 
for  goods  and  passengen.  Coal  wagons  are  made  short, 
for  the  convenience  of  getting  close  to  the  pit's  roooth, 
bnt  the  model  on  the  table,  representing  a  wagon  SO  feet 
in  length,  will  roll  round  curves  of  60  leet  radius,  and  by 
its  great  steadiness  will  carry  the  coal — a  very  friable  sub- 
stance, with  far  less  breakage.  And  a  long  wagon  may 
be  made  considerably  lighter  in  proportionate  dead  weight 
than  two  short  ones,  thus  adding  to  the  available  load. 
In  these  days  of  competition  in  coal  transit,  this  is  a  very 
important  consideration.  The  self-adjusting  brakes  do- 
scribed  will  work  equally  well,  whether  the  engines  be  on 
straight  lines  or  sharp  curves,  as  the  leven  are  arranged 
to  act  equally  well  in  either  case.  And  as  it  is  needful  oc- 
casionally to  back  the  train,  for  which  purpose  the  brakes 
must  be  out  of  action,  this  may  be  accomplished  by  con- 
necting the  traction  rod  to  the  buffer  rods  or  buffera  by 
spring  agency,  so  that  the  thrust  of  the  engine  may  lifi 
the  chains  and  brake  leven  in  succession,  and  put  the 
whole  out  of  action,  or  they  may  be  lifted  by  hand  levers 
as  at  present  practiced.  This  class  of  brakes  is  especially 
adapted  to  steep  gradients.  There  is  nothing  new  in  the 
principle  now  proposed.  It  is  the  safety  principle  in  the 
cages  of  mining  shafts  and  on  some  railways  with  rope 
traction. 

The  last  question  we  have  to  deal  with  is  what  we  may 
call  the  police  of  railway  trains.  This  is  a  question  of 
structure.  Trains  are  subject  to  catch  fire  on  the  roof; 
passengen  may  be  taken  suddenly  ill ;  murdere  may  be 
taking  place,  or  other  violence,  but  the  sound  of  the  train 
deadens  all  other  sonnds,  and  neither  driver  nor  guard 
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kooTs  of  It.  And  bo  there  is  aq  oatcry  for  commaoicaiioD 
beiweeo  pasBenger  and  gaard,  and  guard  and  driver.  And 
there  are  propoBitiooi  for  galleries  outside  the  carriages  for 
gaards  to  wsilk  along  and  catch  murderers  in  the  act.  It 
leeoM  to  be  forgotten  tiuit  this  facility  for  the  guard 
would  also  be  a  facility  for  the  thief  or  murderer.  The 
practieability  of  these  things  is  not  considered.  It  is  com- 
flioa  to  talk  of  the  "six-foot"  between  the  two  lines  of  rails 
ts  gfviog  ample  space  for  the  guard's  gymnastics,  for- 
gstting  that  the  "  sis-foot "  is  reduced  to  two  feet  by 
tbe  overhanging  carriages,  and  that  two  guards  on 
oppoate  lines  would  thus  come  into  collision,  and,  in 
AfliericaQ  phrase,  be  "rubbed  out." 

If  the  guard  is  to  patrol  the  train,  there  is  but  one  way 
of  doing  it-*throngh  the  inside — a  passage  way  through 
the  whole  length  of  the  train.  Third  dass  would  pro- 
hibly  not  object  to  this,  as  they  are  disposed  to  be  gre- 
gvioQS,  and  would  not  object  to  a  guard  or  polioeuian 
additional,  but  second  class  might  object,  and  first  class 
ssniredly  would,  on  the  score  that  they  had  paid  their 
money  for  space  and  privacy.  If  it  were  put  to  the  vote 
there  is  little  doubt  that  the  vote  would  be  for  privacy 
ud  a  oolain  amount  of  risk,  rather  than  gregariousness 
without  risk.  It  must  have  been  a  matter  of  observation 
to  those  witnessing  the  starting  of  trains,  how  first  class 
paswngen  walk  along  till  they  find  an  empty  compart- 
ment, and,  failing  in  this,  make  for  one  with  the  fewest 
ocoopaots.    And  second  class  will  do  the  same. 

Were  the  lines  single  there  would  be  no  difficulty,  as 
the  carriages  might  be  widened  at  least  to  the  full  extent 
of  the  tunnels,  but  with  double  lines  the  *'  six-foot"  is  the 
limit,  and  sometimes  the  *'  six-foot"  is  ouly  five  feet,  and 
ereo  less.  With  the  six  feet  it  would  be  practicable  to 
have  carriages  two  feet  wider,  provided  only  that  the 
psasengers  would  consent  to  have  a  wire  guard  to  the 
windows  limiting  the  protrusion  of  their  hands,  like  the 
S'^ing  to  the  windows  of  a  Spanish  house.     With  a 


carriage  ten  feet  wide,  it  would  be  quite  practicable  to 
have  a  closed  passage  in  the  centre,  two  feet  wide,  and 
compartments  for  four  persons  each,  thus  getting  rid  of 
the  objectiouable  centre  seats.  The  external  doors  would 
be  retained,  and  there  would  be  sliding  doors  inside 
opening  into  the  central  passage,  communicating  with  end 
platforms.  The  second  class  and  third  would  dispense 
with  the  closed  passage.  Sliding  doors,  glazed,  would 
prevent  the  entrance  of  wind  or  rain  through  the  central 
avenues.  In  this  mode  it  would  not  be  merely  on  the 
guard  that  the  passengei-s  would  rely  for  protection,  but  also 
on  the  facility  of  intercommunication  with  each  other  in 
case  of  necessity.  But  If  the  biakes  were  all  left  to  the 
driver,  as  they  should  be,  the  guard  would  have  ample 
leisure  to  attend  to  tlie  police  of  his  train,  instead  of 
having  his  time  taken  up  with  the  mechanism.  Great 
Western  carriages  in  the  first  class  are  divided  length  long 
by  a  partition,  with  the  disadvantage  that  the  compart- 
ment next  the  platform  on  the  near  side  has  to  serve  as 
an  ante-room  to  the  other.  If  the  carriages  were  two 
feet  wider  this  difficulty  might  be  avoided  by  a  central 
passage.  No  doubt  this  might  be  all  very  much  simplified 
by  making  the  whole  train  a  series  of  open  saloons,  as  in 
America,  but  public  taste  must  decide  this ;  and  even  in 
America  they  are  now  beginning  the  system  of  private 
compartmentia.  With  the  exception  of  occasional  altera- 
tions at  platforms,  it  would  be  quite  a  practicable  thingHo 
widen  the  whole  of  the  existing  carriage  bodies,  by 
dividing  tliem  in  the  centre  lotigitudiually  and  inserting 
the  extra  width  as  ships  are  occasionally  dealt  with  to 
lengthen  them.  And  there  ^ould  be  one  considerable 
advantage,  that  by  widening  the  train  the  length  might 
be  shortened,  or  a  larger  number  niight  be  carried.  It 
may  be  objected  that  a  small  number— four  persons — in 
one  compartment  miglit  involve  risk  in  plotted  crime ;  but 
it  would  be  quite  practicable  to  make  one  side  of  the 
vehicle  closed  and  the  other  open  compartments. 


Broad  Gaugs. 
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As  a  matter  of  safety  in  case  of  collision,  the  larger 
onisget  are  pceferable,  as  they  do  not  mount  on  each 
othsr's  backs.  As  regards  the  expenditure  of  momentum 
hf  sodden  ftoppage*  which  throws  passengers  violently  in 
oeh  others  fiwiee,  the  nfe  remedy  would  be  sitting  side- 
wiys  instead  of  fore  and  aft;  they  would  be  shoulder 


to  shoulder,  and  m  the  safest  position ;  but  even  in  this 
case  it  is  possible  that  they  would  prefer  the  ordinary 
position  wiih  risk,  to  side-sittln^  without  risk,  at  least 
till  they  had  a  practical  verification  by  frontal  damage  to 
their  persons.  The  subject  is  so  large  that  the  writer  has 
only  dealt  with  it  summarily,  but  a  useful  purpose  w»ii 
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have  been  answered  should  the  paper  have  given  new 
mati'iials  for  thinking. 

In  conclusion,  it  will  be  well  to  help  the  memory  of 
the  reiider  by  a  summary  of  the  various  proix)9ition8  con- 
tained in  the  two  i)At>ers  having  reference  to  the  amend- 
ment of  coire>ponding  defects : — 

1.  Spring  tires,  for  the  purpose  of  preventing  blows  and 
friction  and  lessening  the  chances  of  the  wheels  tscaping 
from  tlie  rails,  a  P>'stem  thoroughly  verified  Ib  practice, 
as  quadrupling  the  durability ;  illustrated  by  a  woodcut. 

2.  Sy^tems  of  elastic  permanent  railway,  supporting  the 
rails  by  continuous  elastic  bearing,  preventing  disintegra- 
tion oi  the  rails,  as  verified  in  piactice ;  illustrated  in 
timber  and  metal,  by  woodcuts. 

3.  Improved  system  of  fish-joints,  duplicating  the 
strength,  with  elastic  fit  of  ribs  and  bolts;  illustrated  by 
a  woodcut. 

4.  liadial  axle-boxes,  to  enable  locomotives  of  great 
length  to  pass  round  any  sharp  curve  without  friction  on 
their  flanges — in  practice ;  illustrated  by  a  woodcut. 

6.  Kiglit-wheel  tank  engines  for  sharp  curves  of  99  feet 
radius,  long  verified  in  practice;  elevation  and  plan  illus- 
trated by  woodcut. 

G.  Eight -wheel  tank  engines,  for  curves  of  99  feet 
radius,  all  eight  wheels  drivers,  both  on  straight  lines  and 
curvei>,  by  means  of  super-improved  friction-wheels,  all 
capable  of  retardation  by  steam  brakes,  makii)g  the  whole 
weight  of  the  engine  available  for  traction  or  retardation  ; 
illustrated  by  woodcut. 

7.  System  of  V  flanges  to  spring-tires  working  into  V 
grooves  of  rails,  to  obtain  increased  bite  for  ascending 
steep  inclines,  or  when  starting  with  heavy  trains ;  illus- 
trated by  a  woodcut. 

8.  System  of  long  waggons  and  carriages  on  eight  wheels, 
radial  axles,  and  guided  by  quadrants,  with  sliding  springs, 
or  long  swinging  shackles,  to  roll  truly  round  curves  of 
from  forty  to  eighty  feet  radius,  and  provided  with  self- 
acting  brakes,  to  prevent  accidents  on  steep  inclines — eco- 
nomically and  easily  carrying  large  loads. 

9.  Mode  of  constructing  passenger  carriages  to  give  free 
internal  circulation  to  guard,  engine-driver,  and  passen- 
gers without  interfering  with  the  privacy  of  first-class 
lja<^sengers ;  illustrated  by  woodcut  in  plan. 

These  principles  and  plans  are  applicable  to  all  gauges, 
from  7it.  to  3ft.  Gin.  light  lines. 


DISCUSSION. 

Mr.  Dter  said  they  must  all  feel  much  indebted  to 
Mr.  Adams  for  his  paper,  which  contained  many  valuable 
practical  suggestions,  but  it  did  not  embrace  the  popular 
view  of  the  safety  of  railway  trains  by  night  and  by  day. 
Tlie  ])opnlar  view  was  how  the  safety  of  passengers  could 
l)c&t  bo  secured,  and  how  the  casualties  of  railway  travel- 
ling could  be  diminished.  With  this  in  view  he  would 
call  attention  to  a  few  statistics  taken  from  the  annual  re- 
ports of  the  Board  of  Trade,  which  showed  that  there  was 
great  loss  of  life  annually  throughout  the  kingdom  from 
railway  casualties.  Those  statistics  had  been  tabulated 
only  since  the  year  1861,  in  which  year  he  found  that 
there  were  284  persons  killed  and  888  injured ;  in  1862 
there  were  216  killed  and  600  injured;  and  in  1863 
tliere  were  184  killed  and  470  injured.  These  figures 
showed  a  large  amount  of  loss  of  life  and  injury  to 
persons  by  railway  travelling,  making  a  total  for  the  three 
years  of.no  leas  than  2,687.  The  question  in  which 
the  public  were  interested  was,  could  this  loss  of 
life  and  injury  to  person  be  reduced?  and  in  this 
they  were  more  interested  than  in  the  mechanical  manage- 
ment or  construction  of  a  railway.  A  great  number  of 
lives,  he  believed,  might  be  saved,  in  cases  of  collision, 
by  a  contrivance  (a  model  of  which  he  had  placed  on  the 
table),  and  which,  he  said,  would  prevent  the  upsetting 
of  carriages  in  case  of  collision.  The  loss  of  life  occurred, 
in  a  great  measure,  from  the  npeetting  of  carriages  on  the 
road.     If  the  oarriages  ooald  be  maintained  in  their 


proper  position,  the  passengers  would  seldom  sufler  more 
than  a  violent  shaking,  but  immediately  a  collision  occurred 
the  upsetting  of  the  cairiages  ensued,  and  loss  of  life  and 
injury  to  person,  to  a  great  extent,  was  the  result.    Ho 
considered    the  present    buffer  arrangements  of  trains 
extremely    faulty,  inasmuch   as    their    line   of  action 
was  too  low,  and  gave  a  leverage,  or   pressure,  whicli 
in  case  of  collision  lifted  the  carriage  over.     He  hell 
that    there  ought   to    be    what   he    termed  a   square 
pressure  from  end  to  end  of  the  train,  which  would 
enable  the  carriages  to  sustain  the  pressure  without  being 
upset ;  in  other  words,  the  carriage  oould  be  pressed  to 
the  extent  of  the  crushing  power  before  it  gave  way. 
The  arrangement  he  suggested  consisted  of  a  top  and 
bottom  line  of  buffers,  which  rendered  a  train  like  a  coo- 
tiouous  carriage  in  point  of  resistance  to  pressure  from 
end  to  end.    If  the  train  could  be  formed  of  one  con- 
tinuous   carriage,   upsetting  would  be  impossible,  for, 
however  violent  the  concussion  might  be,  it  would  be 
impossible  to  upset  the  carriage.    The  arrangement  of 
buffers  ho  had  suggested  would  practically  make  the 
train  into  a  single  carriage.    Another  question  was  the 
frequent  loss  of  life  that  occurred  at  station  platform?, 
from  persons  getting  in  or  out  of  carriages  while  in 
motion.    He  submitted  that  all  the  platforms  should  be 
built  up  to  the  level  of  the  flooring  of  the  carriage?,  and 
that  a  dangerous  space  between  the  platform  and  the 
carriages  ought  not  to  exist.    There  was  great  want  of 
uniformity  in  the   height  of  railway  platforms.     He 
found  at  Charing-cross  station  the  height  of  the  platform 
was  three  feet,  while  the  average  height  of  the  flooring 
of  the  carriages  was  about  four  feet  from  the  rails ;  con- 
sequently, there  was  an  ascent  of  twelve  inches  to  the 
carriage.     At  London-bridge  station   it  was  about  the 
same.    On  the  Brighton  line,  at  London-bridge,  the  plat- 
form was  only  twenty-four  inches  in  height,  which  gave 
an  ascent  of  two  feet  to  the  carriages,  with  a  space  of 
eighteen  inches  between  the  edge  of  the  platform  and  the 
carriages,  and  this  he  held  was  dangerous  in  the  eX' 
treme.    However  thoughtless  or  stupid  the  public  mi^ht 
be,  they  found  that  casualties  from  falling  between  the 
edge  of  the  platform  and  the  carriages  frequently  occurnd 
to  the  servants  of  the  companies,  who  might  be  supposed 
to  know  the  danger  that  existed.    Mr.  Dyer  instanced 
the  casualties  that  had  lately  occurred  from  this  cau^e  at 
the  Erith  Station,  when  the  platforms  were  crowded 
with  persons  returning  from  the  scene  of  the  recent  explo- 
sion there.    He  also  quoted  from  the  Boaid  of  Trade 
returns  other  accidents  which  he  said  were  merely  re- 
corded as  **  passenger  killed  from  own  want  of  caution," 
<bc.    He  thought  the  Government  ought  to  instruct  tlie 
inspectors  to  inquh-e  into  and  report  the  conditions  and 
particulars  under  which  the  occurrence  took  place,  but 
this  was  not  done,  except  in  the  more  serious  cases  of 
accidents.    He  thought  many  of  the  present  dangerous 
arrangements  on  railways  ought  not  to  be  allowed  to 
exist,  and  that  it  was  the  duty  of  the  Qovemment,  upon 
the  neglect  of  the  companies  themselves  to  do  M),  to 
enforce  the  necessary  precautions  to  ensure  the  public 
safety. 

Captain  Humbt  could  not  see  the  practicability  of  the 
arrangement  of  buffers  that  had  been  jost  suggested,^  to 
carry  out  which  would  involve  the  neceasity  of  building 
excessively  heavy  carriages,  whereas  it  was  considered 
essential,  both  in  regard  to  speed  and  oomfort  in  travel- 
ling, to  build  them  as  light  as  noasible.  He  thought  if 
such  a  system  had  come  imder  tne  notice  of  Mr.  Adanis 
in  a  way  that  ha  could  entertain,  he  would  have  noticed  it 
in  his  paper,  and  given  his  opinion  upon  it. 

Mr.  S.  Teulon  said  the  last  speaker  but  one  had  sug- 
gested that  faiiway  carriages  should  be  provided  with  two 
sets  of  buffers.  He  would  appeal  to  gentlemen  who  liad 
any  knowledge  of  mechanics  and  of  the  laws  of  bodies  in 
motion,  whether  it  was  not  undisputed  that  the  best  point 
at  which  to  stop  a  body  in  motion  waa  not  aa  near  as 
poaaible  to  its  centre  of  grmvity.    In  the  caao  of  an  engine 
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•a::.l  "..v*  ..•>'.l.-r  fiU:l with  -am!!?:',  aril  i>:irliiji3  car.vi.u  ;i 
^1.;:  0-  :.i.'  »w.5fia;nr.  ho  s'lbnitio  I  that  t  ;*•  lij/ 
cr  '.-^  '^t:>*r^  of  privity  wa-i  not  very  iir  *i mi  wli.r- 
•3.>  l-aiT-.Ts  '.vcrj  orilin'iiily  pUr-jl.  Ai  ov.i-  tiM^  f.j. 
7iri"rtk-s  o^'UiikJ  ot"  >t«i|»|>In^  tnins  oi  ^lli:l,;;  J.y 
Vne  ^*-*T>*  :'-iiy  lut,  a.1  it  liad  p.-ovvvl  to  h',  V!-:y 
iiniT'TT":;?  Mi.'l:i:»l  of  tiii'.ii.i^   up  tlit;   i.-ii  !•;  of  l!i  •  i  il-. 

T''Jfi     OjO-t^I  l""i  \J  of  tiiii    'ii';-.;i-*r;liMt.    \V;l-i,    ill  I-    ,1-    ill 

ciiEitr-iof  ifTJiviiy  v.i8  abjvo  t:;-j  \v:u;.*l-.  ih  \v.  •'ouiii.,'  :.» 
i^^at*.!  ^i^h  Iho  bent-up  iron,  h.iil  a  ii.'ii'li:iy  to  !»:■ 
THra^a  oat  of  their  pUi.v*.  Tiio  iisuo.ly  lor  tliij  w.-i: 
fcojiia  puttinpr  up  an  ca:-t!i  baJik,  a;;aiii^t  wJii.-Ii  t!ic 
^^ofcnunpingc-d,  \[\,\  he  tonltl  st.iti%  trom  lii^  ix;-  ii:*i''i.' 
jc  1  T«y  UrD«  r^tilway,  that  hi:i."?  tljit  ji' i^i  hii  lic:;:i 


ijjil  p-'j"*  '■*''  '■■'^'  ^'rt"  i'w  ci; . i '.  J",  \v!ii.-.!i,  h-.*  appiM 

'.-■^>I.    v,.o::!l    le    M-rv    i;i'iv:jv..';iiy;i     :o    t;i  j     ru-* 

*eig^   iii.-;i.»J    it.     Witli     iv.jjiii'il    ti)    til-:    i.'..>.ii:  i.ii.il 

*jiii  i'«i    flitivniH    WL'i-i3    ii'jt    phi. -0.1    at   a   i;niib:!ii 

c  ciTfjas    heidit,    it     lanst     1  o     r..':n..':iih;:i\ri    tli;it 

Tihr*Zi  f^i^    f'-'^   Iho   fiyslcm  of  a    day.     Thry  hi-l 

trviii^iy  growii  uj),  aini  iinpiovL-uionU  hi'.l  s!iii-c  i -il 

V:-.'?i  l'-*!iJ  io  i-'iiio.   In  in:(kin/  a  new  >t.il;oM,  •.•iiih  a.-.  lh«; 

'  j.\ij;  <']•■."«,  th'?  •!iiv:u;s  hail  a'^ptt-ila  iii;(hiT  p!at- 

irjt.     TJJ  Uri^ hJoJi   station   was    built    Jii.iiiy    yt.Mr- 

i,-?.  i/t:  ho  h.i<J  no  doubt,  when  it  boi.-anii.^  notv's,sary  in 

ziiie  L'tw  «talJo:;s.  tlie  iliivctora  of  that  co;npany  wouM 

:'.-U^-w  Ice  oxampl'j    of   their    nei^hbourei,   tho  Soutli- 

£i:t/i.    Arjii'le  iipiiakinpf  of  tlio  liii^hton  Ilailway,  hi- 

rx;J  aoii:'j  a  ji-j&hije  in  Mr.  Adain.s'n  ])apcr,  in  wliich  i;e 

r.frrM  u  a  subject  wlii.-h  h iil   (.'X^'ited  a  -^r^ at  d«."il  ot 

p"/i?dw-ii.-?iori,  viz.,  the  alleged  injury  to  the  healtli  of 

ps.-.rj  joii-itantly   travelling  by   railway.       The   best 

c:L>x?r  :o  that  allegation  was  tlio  fact  that,  takiii;^  the 

rX':-:JL5  vi'  the    Brighton    liailw-iv,   he    funnd   a  voiy 

iff,'-.-  iucre.i.'io   from   year  to  ycnr  of  the  cla^s  of  pas- 

•^i^r.'    ilAily    travelling    to    and    from    Brighton  and 

ht>nu*l:At«    Bta*iond    as    eoason-tick-.-t  holdLT.-.       The 

I'.yri  wSiic-li   was   distributed  among  the  «harohold«.'r.s 

«■  lb',-  so'Jth   Eastern  Raihray  Comiviny  in   tlio  early 

pK  tjif  tbLs  ye.ir  containrd  a  table,  which  showed  that 

«til<i:-  l^oo  the  season  tickets  brought  in  near  £2l,()0(>, 

^^  laciurjt  had  gon^j  on  in-^rcating  year  by  year,  with  but 

■^  Ki!^\X'.oar  until  up  to  tlie  pie.>ent  y(j'\r  it  r.»ach(:d  the 

on  ■«;  i34,Ci>3.     Ue  at  ono  timo,  as'a  travellor  by  rail- 

•:iy  Mi-i  r:*ad   72  miles,  four  or  rivo  tiays  in  a  week,  fell 

hrjj  tLf:  Lolio'.i  that  he  was  being  giriuu^-ly  injfued  by  his 

•iT.T.iy  tTivelliiig;  but  ho  must  nwn  now,  h-iving  con- 

lion  d  ihat  injuiioud  practice  fur  up.vaid.s  of  ten  years,  he 

Joi  il:e  ^-;J»tA'::lion  of  enjoying  much  better  health  than 

la  v.^iT?  a;:o.       It  ^\a<l  fair  he  should  state  tlic  result,  of 

h"w '"'^^  tije:ic:i-:«':.       Ilii  attribute.l  niueli  of  the  injiry 

•b'i.^  Mjni-  i^^!ts«  ngera  sutr^iod  to  this  eau-:e,  viz.,  the 

■*:*'•  v'u?  that  iH'rson<  gave  tlu*:n.sclvc.5  to   reach   tiie 

*l3:.'..i.  irliL-h     led   to  tiieir  aii'Iviiig   and  ent"'ri;:g  the 

drj^j;.''     i:i      a      11  irrl  d     and     h-M'.el     btati»,    unfit 

f'  tn.\-,-l'ing,    especially    in    cold  wo-ilher.      Th(y  sat 

i-~  .rif:s  ;.aii.-c  1  by  thij  carriage  moving  raj lidly  through 

ta;  »■-  a:>l  the  caloric  of  the   bodv  was  i.mi.llv  drawn 

'sii  t!ij  fc-'it.  an  I  the  propjr  ciivulation  of  th!>  bloo«l  iu- 

^rT'V'SI.     Ho  turned  from  thi:<  question  to  the  j.ractical 

aa:t€r!»  tr^iated  of  in  the  paper.  With  many  of  tlit^  points 

fcir.citMi  by  Mr.  Adams  ho  entirely  agreed,     lie  agreed 

tUla  gn-at  de^l  of  iho  miiigaled  wear  and  tear  of  rail- 

vaj4    and    rulling    stock    wna   to  bo  attributed  to  tht; 

V:i»-r  fo;ni  of  conatruetion   boih   of   the  line  and  tlie 

^•jrkin:;  ]daat.  He  had  taken  a  little  trouble  in  this  matter 

'iK3  tlie  Uat  meeting,  becauso  ho  Iteld  it  wan  of  great  ad- 

^luugeto  discuss  thcie  subjects  with  a  numlier  of  gentle- 

oen  more  or  less  ooiiversant  ^vith  it,  and  although  they 

nigh:  not  agree  oo  all  tlie  opinions  expressed,  thoy  were  in 

all  cafcss  the  better  for  ezchaoging  ideas  with  each  other. 

In  the  year  eocUng  1855,  on  a  railway  on  which  2,272 


e.irri.i^^:'<j  wer,»  iMi»l')yel,  it  w.n  n'v',->siry  to  "  turnup" 
tr.):n  vr.'.ir  l.^^-l  piii'  of  w!i  »ids.  'i'iji;  :i.:tn;il  result  wa^ 
'i-71i\  n»  \]i:  ;■':•, I.  rutM  of  \-.]i.^i-.l' turih'd  up  i'l  IS.'S;'), 
\vi»-.:i:5  f.t.'  Lie  y«'  "  t'...li'i^  July  la<^,  tin  nuriiber  of 
\e!i!.,i  >  Ii  ivii^  ].:•  w  iu.i*.Ti:illy  iii/rtMH.-d,  and  iii.-rcasel 
1)  A.'.y  :\i  \w  [].  llic  '•i;M:;?y  of  th-j  wiLTLfuns  l)vi!ig 
ill  -r.;  I  ■ !  I  \:t  ii  '.'our  ;'::.!  Tim?  t.iis  to  i-ijht  toiH,  they  still 
f- ■.•::!  I  iljis  L.ia*ifyiii;-  l.i-.t,  th.il  tlie  -i'm'.!?)  in  ]><")  wa-s  fe- 
•lij '•:  1  i'l  I  S.;  1  to  •»!  i;*.;;  nw.X  it  \v;i-  an  epiany  griiilying 
fa'.t  t'.iat  tlie  'piility  m  in  •  ti:-s— a  nutter  on  wlii-.-li  M»'. 
Aila:n-:;  I'Oj.v  rly  l.ii  1  ;;!<Mt  ptit'-s — In  I  vi'-.yuin;h improved, 
i'-iji.'  -i.'.lly  tlie  Sbiiforinhivo  tire^.  lie  found,  on  a  coiU- 
IM'-Itom  Ii  'Iwi'-'u  t'le  wlie 'l-i  u>aiI  on  two  of  t!ie  largo  mo- 
no, oh?.. :i  liji'>',  t!;itwhil'.  in  ih-j  loiu' yeu'rjeiuling  18<»:<, 
whe'i  a  •.U'.?i[-  mi  ly  L  nv  M  lor  lins  wt-re  used  o'l  tlie  ono 
li:i',  :h.'  re.'ilt  wa-;  a  lo.-:j  of  -JlOiil-o,  on  a  ncii;lil>ouring 
l::i«^  v.:t-:   Sfiir. ■:.!  hire  tires  ii  w;h 'I'/jUOO,  being  a  mere 

dilb-reM !.■■  r-i."^-:-..  a-i.i  .-.liiiwod  ver/  favoMrablv  for  the 

."^ti'lor  M::i.!  i:Mri.  wlii-li,  dii  ye^u's  aiiO,  tlu-y  liardly  daro 
u- ',  a-  t!i.^  iiu'.liiy  did  n:)t  n«'ir  e-jiiii*  up  to  that  of  Low 
.Mm'^-.  \Vi  ii  r  ■.■,i:  I  to  wheel',  th'j  r:iilway  he  was  con- 
n  ''.'-l  wirh  ('r^  !ir.!i-K  i..tei;i;,  gradually,  liuring  tiie  last 
f.i'.ui'e:i  v-ai-,  e  ^j?'.' •  to  liave  iii.'rfecilv  &<)li  1  iron 
wh"iM-;  tiiey  iMn[iloyod  wood  pla-ed  eii<lways  above  a 
■j.l  itt!  i;:v.'rti'd  Uu-  tin;  eeiitrc  of  tlie  wlieel,  and  built  up 
!o  f.nni  wiM.ie;i  di-c  on  whi'.'h  the  tiri  was  put  by 
!;ydraulie  ]ire>ouo;  thi\v  had  also  done  this,  and  dono 
it  vvry  r-u'.v^-.nlly.  viz.,  ]»l:ieed  a  rim  of  wood  Initween 
th-j  iroM  wlie  1  iuul  the  tire.  IIo  should  state  that 
the  former  plan  was  p.-.teiited  by  ^Ir.  Man.sell,  the 
cairiige  Hnt.oiiiitendL-nt  of  the  South-Kastern.  Ad  the 
tires  had  be  "Oine  worn,  th^v  had  eut  out  of  hard  wood  a 
.segtiient  of  .111  inch  or  inch  and  a  half,  and  jdaced  thom 
b::tween  th'i  inside  of  the  tire  and  the  iron  forming  the 
old  wh*el.  'i'lie>e  j.hns  had  answrred  fo  well,  that 
wiiilst  durin^^  the  last  severe  winter,  tlie  tin\s  of  !."»()  pairs 
t)f  who(d.-,  some  o:i  iron,  had  elongaloil,  wln-ro  this 
hard  wood  had  b:cn  placed  bi'tweeii  the  tire  and  the  wood 
of  the  di.JO,  tlu>ie  wis  no  whi-el  amiss,  a  very  important 
matter  in  tim:s  of  iseverc  weather.  Tlio  elongation  of 
tires  in  winter  time  had  been  a  very  vexed  question,  but 
he  thou;;ht  a  little  eonsileration  would  bring  them  to 
this  con'.'lu*«lon.  Tiie  road  in  severe  weather.  es|>ecially 
if  the  tro>t  had  bec:i  pre  edcil  by  wet,  was  in  its  most 
ri;^iil  state,  Then  tlie  inner  j-ortion  of  the  wheel,  when 
ot  iron,  was  in  citect  tlie  same  as  if  the  tire  was  plaeed 
between  rollers,  and  con>ef[n.'ntly  it  elo:i|;atcl  the  tire. 
Witii  n'l'eren.'e  to  tlie  iiu-did  of  an  ebistie  road  shown  by 
Mr.  Adam«,  he  imagined  th.it  w.as  another  move  in  the 
right  diriviio;!.  and  ihit  plan  had  been  adoptf>  I  on  one  of 
the  liu'S  running  from  .M;mehi-stcr.  The  ehairs  were 
placi.Ml  l;;twerii  the  wheels,  as  iu  tliat  model,  and  lio 
stared  this  on  the  authority  of  ^Ir.  A-lierott. 

Mr.  Adams— If  tiie  plm  w.u  gi"»l  why  did  not  Mr. 
Aslioroft  t'mpl'>y  it  on  his  ov.n  Uni'.--.? 

^Ir.  TLL'hos'said  it  muM.  be  well  known  to  Mr.  Adams 
tliat  a  framed  longitudinal  roid  was  formerly  employed 
on  the  via  iu.'t  ]X)rtion  of  tiie  Urlghton  line,  and  was  one 
of  the  be-rt  parts  of  tlie  line ;  but  o^ving  to  the  great 
nuuiLer  of  trains,  when  it  was  taken  up  it  was  impossible 
to  put  down  anotlier  nad  like  it.  It  was,  however,  in  use 
sonitj  ten  or  twelve  years  with  sufcC'S.  AVith  regard  to 
the  spring  tire  wheels  v,'hi;]i  Mr.  Adams  had  .*.luiwn,  ho 
(Mr.  Teulon)  thought  that  in  ascending  inclines  ditli«;ulty 
would  bo  found,  inasmuch  as  the  wheels  would  fclip  in  the 
tiro  for  want  of  suiricient  fiietion. 

Mr.  AuAMS— Tiie  object  ion  could  only  apply  to  the 
driving  wheids  of  oujiinc^;  as  regarded  other  whcds 
facility  of  plii»  was  a  ]>ositive  advantage.  As  legarded 
diivin'^r  wheels  po-itive  experiment,  whirh  was  worth 
more  t1ian  any  theory,  hati  (lemouslrated  that  oven  when 
the  tijos,  as  stated  in  tlie  paper,  were  so  loose  that  they 
could  be  moved  lound  by  hand  (with  tlie  weight  lifted), 
thev  drew  their  load  perfectly  well.  Mr.  Adams  would 
go  further,  and  say  tliat  loo8o'tires»,  oven  without  springs, 
would  act  in  tho  saino  way,  although  of  course  disadvant- 
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ageoualy  for  want  of  the  elastic  inteix^ptioo  of  blows,  and 
the  equalising  movement  of  the  tire  on  its  basis  of  contact 
with  the  rail. 

Mr.  Teulok  added  that  Mr.  Adams  had  stated  very 
correctly  that  all  changes  with  regard  to  railway  plant, 
especially  with  heavy  and  powerful  bodies  like  engines, 
must  be  made  with  great  caution,  and  therefore  he  was 
content  to  wait  on  this  point  till  he  saw  more  of  the 
results.  In  conclusion  he  would  say  a  word  on  the  sub- 
ject of  the  fish-joint.  He  saw  by  Mr.  Adams's  previous 
paper  that  he  did  not  call  in  question  the  fish-joint  at 
Resent  in  use,  but  he  said  he  had  got  something  better. 
He  (Mr.  Teuton)  thought  the  public  was  very  much  in- 
debted to  Mr.  Adams  for  his  original  fish-joint,  and  he 
hoped  that  gentleman  had  reaped  some  of  the  benefits 
of  that  Invention.  [Mr.  Adams — Not  a  sixpence.]  It  was 
a  good  joint  if  the  fish  were  properly  made,  and  was  one 
of  the  best  things  that  had  been  introduced  on  railways 
for  a  long  time.  He  would  not  say  Mr.  Adams  might 
not  have  improved  upon  it,  but  the  original  joint  had  been 
a  great  advantage  to  all  railways  that  used  it. 

Mr.  Adam9,  in  reply  to  the  observations  that  had  been 
made,  said  the  model  of  the  suggested  application  of 
double  sets  of  buffers  was  simply  a  supplementary  mode 
of  attaining  what  he  himself  had  advocated  in  the  paper, 
viz.,  the  long  carriage.  In  the  early  days  of  railways  a 
single  buffer  was  used  in  the  centre,  but  it  was  aban- 
doned for  the  two  side  buffers.  He  did  not  agree  with 
Mr.  Teulon  that  it  was  a  bad  plan  to  put  buffers  in 
the  position  in  which  they  were  shown  in  the  model, 
because  it  was  notorious  that  short  carriages  would  ride 
upon  one  another's  backs.  No  sooner  did  they  come  into 
collision  than,  with  four  tons  of  buffer  springs  pressing, 
the  first  thing  they  did  was  to  mount  upwards  on  eacti 
other's  backs,  as  they  could  not  move  downwards  or 
sideways.  That  was  well  known  from  experience. 
He  did  not  think  that  two  sets  of  buffer  springs,  one 
above  and  one  below,  wero  desirable,  but  ho  thought  it 
would  be  an  advantage  to  apply  cushioned  blocks  to  the 
npper  comers  of  the  body,  flush  with  the  buffer  heads 
when  drawn  home,  to  lessen  the  risk  of  the  tilting  up- 
wards. With  regard  to  the  question  of  health,  he  could 
not  fight  against  statistics;  but  in  his  paper  he  had 
alluded  to  what  ho  understood  was  the  fact,  not  thit 
season  tickets  originally  taken  by  gentlemen  wishing  to 
travel  morning  and  evening  to  and  from  Brighton  had 
been  discontinued,  but  that  very  few  persons  could  keep 
up  the  daily  practice ;  and  though  the  season  tickets  might 
have  increased  in  amount  non  coruUU  that  all  their  owners 
travelled  with  them  morning  and  night. 

Mr.  T£ULON  said  his  inquiry  had  been  especially  dii-ected 
to  that  point,  and  there  were  persons  travelling  backwards 
and  forwards  continuously. 

Mr.  Adams  was  glad  to  find  they  had  such  quality 
of  muscle  in  England,  but  one  engineer  had  told  him 
the  practice  did  not  suit  him.  And  it  was  notorious 
that  the  faculty  discouras^cd  their  delicate  patients  from 
the  use  of  the  railway.  With  regard  to  the  wheels  which 
Mr.  Teulon  had  alluded  to,  before  that  gentleman  had 
gone  far  in  his  remarks  on  that  subject,  he  (Mr.  Adams) 
was  prepared  with  a  reason  why  the  wheels  on  the  South 
Eastern  Railways  had  lasted  longer.  It  was  solely  due  to 
the  fact  that  they  were  wheels  with  solid  wooden  discs, 
which  to  a  certain  extent  rendered  the  wheels  true  circles, 
and  also  removed  the  inner  anvil  from  the  tires.  They 
could  not  hammer  the  tire  on  the  surface  of  the  wood 
as  they  could  on  an  iron  surface,  just  as  the  shoe- 
maker in  hammering  his  sole  leather  could  not  do  it 
on  his  thigh  as  he  could  on  a  solid  lapstone.  As  to 
wooden  wheels,  nobody  knew  more  about  them  than  he 
did.  He  was  at  one  time  a  manufacturer  of  carriages  and 
engines,  and  had  turned  out  a  great  many  of  them. 
There  came  to  him  an  order  from  the  South  Eastern 
Company  for  a  number  of  very  long  carriages.  Those 
carriages  were  notoriously  the  steadiest  carriages  that 
ever  ran,  bat  they  did  not  answer  in  one  respect,  as 


he  had  not  in  them  a  radial  movement  of  the  axles,  and 
the  flanges  cut  against  the  rails.    When  the  order  for 
them  was  given,  it  was  specified  that  the  wheels  were  to 
be  constructed  on  Mr.  Mansell's  patent.    That  patent  was 
not  for  wood  wheels,  but  consisted  in  applying,  in  an 
ingenious  manner,  a  pair  of  angle- iron  rings  which  keyed 
laterally  into  the  grooves  of  the  tire,  and  held  to  the 
wheel  by  cross-bolts  through  the  wood,  piercing  through  the 
head  of  the  tire.   In  making  a  wheel  the  worst  thing  they 
could  do  was  to  make  a  hole  through  the  tii^e,  because  it 
deprived  it  of  a  portion  of   its  strength — probably  one 
third.      Another  thing  was,  when  the  tii-e  got  loose  on 
the  wheal  it  indicated  danger,  which  arose  in  this  way — 
Where  the  tire  was  stretched  by  the  process  of  rolling 
over  the  rails,   the  wheel  being  held  down  in  eight 
points,    it   could   not     stretch   where     it    was    held, 
but  became  polygonal  in  stretching  out  between  them, 
and  the  wheel  in  other  parts  became  a  sledge  hammer, 
and  in  frasty  weather  the  rivets  got  broken  out.    The 
original  wheels  of  Mr.  Mansell  were  composed  not  of  a 
disc  of  wood,  but  of  a  series  of  screw  spokes,  the  outside 
secured  in  the  felly,  and  the  inside  in  the  nave  of  the 
wheel.    On  looking  at  that  plan,  he  declined  to  make 
such  wheels.    He  was  asked  how  he  would  do  it.    He 
replied,  make  them  solid  discs  with  a  series  of  radial 
timbers.    He  was  told  that  was  the  patent  of  another 
superintendent,  but  he  doubted  the  fact,  as  it  had  been 
done  by  Mr.  Dircks  many  years  before.    He  (Mr.  Adams) 
had    machinery    made    to    cut  the    timber    for   those 
wheeli,  and  they  were  the  first  that  were  thus  made  for 
the  South  Eastern  line.  He  was  then  putting  on  Park-gate 
tires,  said  to  be  a  brittle  iron,  but  he  found  it  perfectly  lurd, 
and  of  good  quality.    While  these  wheels  were  in  course 
of   manufacture,  an  accident  occurred  on  the  Midland 
Railway  by  the  breaking  of  a  tire,  which  cut  through  the 
bottom  of  the  carriage,  and  nearly  killed  the  railway 
king,  Mr.  Hudson.      Inquiry  was  immediately  made  of 
the  officials  whose  tire  it  was  that  had  broken  ?  and  on 
being  informed  it  was  Park-gate,  he  issued  orders  that 
no  more  of  those  tires  should  be  used  on  any  railway  of 
which  he  had  the  command.    Upon  this  he  (Mr.  Adams) 
was  asked  if  he  'intended  continuing  to  nse  the  Park-gate 
tires?     He  replied,  he  did.     He  was  told  they  would 
break,  to  which  he  replied  he  was  putting  them  on  the 
wooden  discs  by  pressure,  and  by  no  subsequent  pressure 
could  there  be  sufficient  tension  put  upon  them  to  break 
them.    He  believed  these  wheels  had  never  broken  a  tire. 
The  greater  duration  of  the  South-Eastem  wheels  was, 
therefore,    duo    to    the    action    of    the    wood,    which 
prevented  the  rails  and  chairs  becoming  anvils  for  the 
tires  to  act  upon.    In  America  Mr.  Griggs  had  put  his 
engine- tires  on  with  wood  between  the  tire  and  the  wheel, 
and  by  that  means,  no  doubt,  had  increased  the  duration 
of  the  tire  very  considerably ;  but  in  the  case  of  a  wooden 
wheel,  if  the  tire  got  loose  by  any  chance,  and  beg&Q  to 
move  round,  it  would  soon  grind  the  wood  wheel  away. 
With  regard  to  his  plan  of  laying  the  rails  elastically,  a 
few  years  ago,  Mr.  Chubb,  a  director  of  the  North  L3udon 
Railway,  complained  to  him  of  the  destruction  of  the 
rails  on  that  line.    His  reply  to  that  gentleman  was,  that 
they  did  not  lay  them  right,  and  he  offered  to  give  him 
a  plan  if  he  liked  to  use  it.     He  gave  him  this  plan 
and  it  was  determined  to  use  it.      A  few  lengtha  were 
laid  down  on  the  North  London  line  with  the  ordtoary 
rails  and  in  other  places.    The  rails  did  not  touch  the 
longitudinal  timbers,  and  were  supported,  not  by  chairs, 
but  by  brackets.    They  had  been  down  three  years,  but 
they  exhibited  no  signs  of  destruction  on  the  top,  as  waa 
the  ordinary  result  of  the  anvil  action  of  the  chairs  aud 
liard  ballast.    At  the  time  he  read  a  paper  on  thia  subject 
before  the  Institution  of  Civil  Engineers,  it  was  stated 
that  that  kind  of  road  had  been  adopted  befoi'e,  but  he 
was  unable  to  find  any  trace  of  it,  in  any  book  or  pablica- 
tion,  or  transactions.    It  was  asserted  that  it  had   been 
done  by  Mr.  Buck,  who  he  admitted  was  a  perfect  judge 
of  a  good  line.    He  inquired  where  it  bad  been  laid,  aod 
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Wis  informed  on  a  viadact ;  but  it  bad  not  beea  renewed 
(y.i  the  same  plan,  and  no   one  knew  anything  about  it 
except  those  who  laid  it  down.    Mr.  Tealon  said  he  got 
his  iarormation  from   Mr.    Auhcroft.     Now  the  latter 
geotlemao  waa  a  member  of  the  Permanent  Way  Com- 
pany, which  had  become  poflaessed  of  his  (Mr.  Adams's]  fish- 
v}int    It  was  a  company  got  together  to  secure  all  that 
Tfts  good  in  patents  of  eveiy  kmd  appertaining  to  the 
permanent  way  of  railways.    Mr.  Ashcroft  was,  he  be- 
UgTcl,  still  a  member  of  that  company,  and  liad  a  patent 
for  &  permaneot  way  of  his  own,  on  which  many  heavy 
cbiin  vere  nsed,  and  it  waa  only  natural  he  should  give 
the  preference  to  his  own  plan.    But  that  fact  precluded 
other  him  or  Mr.  Teulon,  who  acted  under  his  advice, 
fnmi  being  unprejudiced  judges  of  any  clashing  plan.   He 
gathered  from  Mr.  Teulon's  remarks,  that  he  wibhed,  under 
his  information  from  Mr.  Ashcroft,  to  make  it  appear  that 
he  (Mr.  Adams)  was  not  original  in  his  elastic  system.  But 
the  truth  he  believed  was,  that  Mr.  Buck,  a  man  in  his 
vTo  right,  and  not  a  copier,  did  use  on  a  viaduct  a  system 
of  interspacing  his  chairs  between  the  rigid  supports  of 
the  frames,  to  save  the  viaduct  from  damage.     But  in 
what  waa  called  the  permanent  way  of  railways,  no  such 
ivitem  waa  ever  used.    He  (Mr.  Adams)  had  embodied  a 
known  principle  of  nature  to  counteract  the  evil  of  hard 
ballast,  more  than  once  alluded  to  by  the  late  Bobert 
Stephenson,  in  discourses  at  the  Institution  of  Civil  En- 
gineers.   Mr.  Buck  was  a  man  of  clear  pei'ception,  and  he 
also  took  patents,  but  never  took  a  patent  for  tin's  elastic 
sy&tem,  or  ever  mentioned  it  before  scientific  bodies.  With 
regard  to  the  framed  longitudinal  road  on  the  Brighton 
line,  alluded  to  by  Mr.  Teulon,  it  was  laid  with  continuous 
bearing  bridge  rails  on  longitudinal  timbers.    The  bridge 
rails  deflected  under  the  wheels  and  sunk  into  the  timber 
to  an  inch  or  more  in  depth.  An  engineer  of  the  S.  Eastern 
line,  when  he  first  saw  a  rail  removed  asked,  very  inno- 
oeotly,  *♦  Why  do  you  groove  your  rails  into  the  sleepers  ?" 
thinking  it  had  been  done  from  the  outset.   This  line  was 
always  harah  and  rigid,  and  not  one  to  be  recommended. 
He  (3Ir.   Adams)  had  devised  a  general   system,   and 
affiled  it  equally  to  timber  and  metal  sleepers,  to  prevent 
blows  and  breakage.     With  regard  to  the  tish-joint,  when 
the  original  joint  waa  first  produced,  he  (Mr.  Adams)  had 
Qoi  intended  it  to  be  used  in  the  way  it  was  now  used.  It  was 
produced  as  a  parallel  support  to  the  rail  enda  between 
two  chairs,  six  inches  apart ;  afterwards,  for  the  sake  of 
cheapness,  ft  waa  proposed  to  bolt  it.    The  form  which 
W3S  good  in  the  chairs  as  a  parallel  fish  was  not  proper  as 
now  used.    It  was  notorious  that  the  fishes  bent  at  the 
jobit,  and  as  they  had  only  three  inches  depth  between 
the  two  upper  tables  of  the  rails,  they  were   not  deep 
enough  to  supply  an  equivalent  in  strength  to  the  depth 
of  the  raila.     Another  thing  was,  they  were  parallel,  and, 
being  parallel,  they  added  more  strength  than  was  wanted 
at  the  end  of  the  fish  to  the  rail,  and  that  caused  a  blow, 
and  leas  strength  than  was  wanted  at  the  joint  of  the  rail, 
and  that  caused  another  blow.    He  (Mr.  Adams)  had  now 
devised  another  form  of  fish.    It  so  happened  that  the 
Permanent  Way  Company  had  made  what  they  called, 
an  improvement  in  fiahea,  and  probably  a  dozen  patents 
lor  improved  tishea  had  since  been  obtained,  and  it  was 
ocrt^ly  competent  for  him,  who  originated  the  fish,  to 
make  improvemeota  upon  it.     He  did  not  think  the 
public  were  thereby  endamaged,  nor  did  he  think  either 
the  public  or  Mr.  Teulon  would  desire  to  dispute  his 
right  to  make  a  profit  of  his  futther  improvements,  even 
ilMQgh  the  first  fiah  had  yielded  a  miraculous  draught  of 
coin  to  its  possessore.      He  had  seen  few  fishes  of  a  worse 
form  than  the  last  pattern  on  the  South  Eastern  line. 

Mr.  Davo  wiah^  to  atate  that  he  had  had  some  ex- 
perienceof  the  engine  alluded  to  in  the  paper,  as  having  been 
eoottracted  for  the  St.  Helen's  railway,  and  was  present,  in 
coin(*any  with  the  most  eminent  engineers  and  locomotive 
manufitcturera,  at  the  trials  made  with  it  on  the  North 
London  line.  When  running  on  a  straight  line,  at  a 
q>eed  of  68  or  70  miles  an  hour,  he  waa  very  much  struck 


with  the  beautiful  motion  of  the  axle-boxes.  Running  at 
that  high  speed,  an  inequality  oftiie  rails  would  sometimes 
cause  the  engine  to  give  a  jump  on  one  Bide,  but  it  im- 
mediately  righted  itself  in  the  most  beautiful  manner.  After 
the  experiments  he  examined  the  wheels,  and  he  noticed 
that  the  flanges  were  not  abraded,  but  the  tire  had  formed 
a  groove  corresponding  with  the  surface  of  the  rail.  Al- 
though the  papers  of  Mr.  Adams  were  very  comprehensive, 
there  waa  one  subject  which  had  not  been  touched  on. 
It  had  been  atated  in  the  discussion  that  where  one 
carriage  ran  off  the  line,  if  the  couplings  did  not  break, 
the  other  part  of  the  train  would  be  dragged  to  destruction. 
He  had  had  brought  under  his  notice  a  veiy  clever  in- 
vention, by  which  the  couplings  of  the  carriages  were  so 
arranged  that,  taking  into  account  the  sharpest  curves,  the 
couplings,  b}*  a  clever  mechanical  arrangement,  imme- 
diately disconnected  the  carriage  from  the  other  part  of 
the  train,  and  saved  it  from  destruction.  He  thought  this 
contrivance  should  be  more  prominently  brought  before 
the  notice  of  railway  managers  tlian  it  had  yet  been. 

Mr.  Adams  said  that  on  the  St.  Helen's  engine  they 
were  all  spring  tires. 

Mr.  Davis  replied  in  the  affirmative,  and  added  that 
he  was  much  delighted  with  the  sensible  improvement  in 
the  non-vibration  of  the  engine. 

The  Chaibuan  liad  great  pleasure  in  proposing  a  vote  of 
thanks  to  Mr.  Adams  for  his  excellent  paper.  It  was  only 
to  be  expected  that,  looking  at  the  scope  of  aubjects  em- 
braced in  this  and  the  previous  paper,  ditference  of  opinion 
on  some  points  would  arise.  An  objection  had  been  taken 
this  evenmff  that  Mr.  Adama  had  not  cared  sufficiently 
for  the  public  safety  in  railway  travelling.  Now  if  he 
understood  aright  the  suggestions  of  Mr.  Adams,  they 
went  very  much  in  tliat  direction,  not  only  by  diminishing 
the  wear  and  tear  of  railways,  but  they  bad  much  to  do 
with  regard  to  the  safety  of  the  trains.  He  would  not 
detain  the  meeting  by  entering  into  the  fish  controversy, 
but  it  illustrated  the  old  adage  that  *'  there  are  as  good 
fish  in  the  sea  as  had  come  out  of  it."  The  first  fish, 
and  a  good  one,  had  been  produced  by  Mr.  Adams, 
and  he  was  now  ready  to  produce  a  better.  Mention  had 
been  made  of  the  safety  of  railway  carriages,  arising 
from  their  length  and  breadth,  but  no  mention  had  been 
made  of  carriages  having  upper  stories.  For  several 
years  past  that  description  of  carriage  had  been  worked 
on  the  Bombay  and  Baroda  line,  with  nmch  success  aud 
much  safety,  and  so  agreeable  had  it  been  found  by  the 
passengers,  particularly  the  natives  of  India,  that  the 
company  witii  which' ho  was  connected  (Scinde,  Pun- 
jaub,  and  Delhi)  had  adopted  the  plin,  and  used 
it  for  a  considerable  period.  He  would  state  as  a 
question  of  railway  management,  that  they  could 
convey  in  one  of  those  cairiages  very  nearly  as  many 
paaseugers  as  they  could  in  three  ordinary  carriages. 
Hitherto  no  accident  had  occuired,  and  the  natives  infinitely 
preferred  the  upper  story.  As  one  for  many  years  con- 
nected with  railways,  he  would  express  how  gratifying  it 
had  been  to  him  to  have  been  present  on  this  occasion,  for 
he  felt  he  had  received  a  great  deal  of  instruction,  and  it 
was  very  agreeable  to  him  to  hear  that  as  they  gained 
experience  in  railway  cons:  ruction  the  dangers  of  that 
mode  of  travelling  were  materially  diminished. 

The  vote  of  thanks  having  been  passed, 

]VIr.  Adams  acknowledged  the  compliment  paid  to 
him,  and  remarked  that  one  element  of  safety  in  refeience 
to  those  carriages  on  the  Indian  lines  consisted  in  the  gauge 
of  5  ft.  6  in.,  which  allowed  a  wider  ba?e  for  the  wheels  of 
the  caiTiages.  Wiih  that  gauge  they  could  do  a  great 
deal  more  than  with  the  national  gauge  of  this  country. 


OPEKATIVE    COACHMAKERS'    INDUSTRIAL 

EXHIBITION. 

The  following  circular  has  just  been  issued  by  the 
committee  :^ 

<«  The  committee  of  the  above  have  the  pleasure  to  iU'* 
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form  you  that  the  proposed  exhibition  has  met  with  more 
sympathy,  support,  and  encouragement  than  they  could 
have  reasonably  aniicipateJ  for  so  novel  a  venture  in  the 
coachmaking  trade:  not  only  has  the  Society  for  the 
JSncourageinent  of  Arts,  Manufactures,  and  Commerce, 
consented  to  bestow  its  patronage  on  the  undertaking,  but 
the  com  ni  it  tee  have  secured  the  support  and  assistance 
of  the  Worshipful  Company  of  Coach  and  Coach 
Harness  Makers  of  the  City  of  London.  In  reply  to  the 
memorial  so  numerously  signed  by  all  the  principal 
London  Coachmakers,  and  many  of  the  most  intelligent 
and  enterprising  of  the  operatives,  the  company  have  in 
the  most  handsome  manner  placed  their  Corporate  Hall 
at  the  disposal  of  the  committee  for  the  purposes  of  the 
exhibition. 

"  The  committee  consider  themselves  most  fortunate  in 
having  thus  obtained  the  support  and  co-operation  of  two 
corporate  bodies  that  have  existed  for  so  many  years,  and 
they  anticipate  the  most  favourable  results  from  this 
connection  of  the  City  company,  and  trust  that  the 
advantages  may  be  many  ani  mutual. 

'^  Messrs.  Boulnois  have  kindly  granted  to  the  Com- 
mittee the  use  of  a  most  eligible  committee-room  at  the 
Carriage  Bazaar,  King-street,  comfortably  warmed  and 
lighted ;  this  has  been  another  great  advantage,  besides 
curtailing  the  expenses  in  a  material  manner. 

"  Although  the  sums  receivable  for  admission  will 
doubtless  cover  much  of  the  expense,  yet  in  so  new  and 
technical  an  Exhibition  the  Committee  cannot  look  for- 
ward to  any  large  sum  from  the  general  public. 

'*  It  is  anticipated  that  by  bringing  together  many  objecifl 
of  skin,  ingenuity,  industry,  and  cuiiosity,  many  and 
various  advantages  will  be  offered  to  the  operatives,  the 
coachmakers,  and  the  general  public,  besides  stimulating 
invention  and  skill.  If  the  London  coachmakers  and 
friends  and  patrons  of  coachmaking  will  support  the 
undertaking  with  subscriptions,  the  success  will  be 
rendered  almost  certain,  and  such  success  would  tend  to 
raise  the  tiude  of  coachmaking  to  that  position  which  it 
ought  to  occupy  amongst  the  trades  of  the  country, 
on  account  of  the  ingenuity  and  large  capital,  and  very 
varied  skill  necessary  to  carry  it  on  with  success. 

"  A  duly  authorised  person  will,  in  a  few  days,  call 
upon  you,  in  the  hope  that  the  subject  will  receive  your 
favourable  consideration. 


ADULT    EDUCATION. 


"  Several  sums  have  been  already  offered  as  Special 
Prizes : — 

"  Mr.  G.  N.  Hooper  offers  three  guineas  for  the  best 
drawing  of  a  town  barouche  on  under  and  C  sprinss— 
scale  1-inch  to  the  foot.  Open  to  foremen,  carriage 
operatives,  and  apprentices. 

"  Also  two  guineas  for  the  best  drawing  or  model  of  a 
light  hospital  catriage  to  convey  the  sick  poor.  Open  to 
all  comers. 

•♦  Mr.  G.  A.  Thrupp  offera  two  guineas  for  the  best 
stuffed  and  quilted  carnage  cushion  in  morocco  leather. 
Open  to  coach  trimmers  only. 

"  Also  two  guineas  for  the  best  drawing  in  pencil  upon 
paper  (half  the  full  size),  of  an  nnder  fore-carriage  for 
elliptic  springs,  of  usual  or  original  design.  Open  to 
apprentices  and  improve) ei. 

"  It  is  suggested  that  such  a  special  prize  list  offers 
an  excellent  opportunity  to  any  individual  or  firm  to 
stimulate  skill,  ingenuity,  or  invention  in  some  particular 
channel  that  they  may  consider  most  useful ;  and  direct- 
ing the  attention  of  the  operatives  to  objects  that  would 
repay  the  time  and  thought  bestowed  on  a  subject,  and 
which  frequently  unless  guided  has  a  tendency  to  be 
bestowed  on  matters  that  have  no  practical  utility,  though 
ingenious  and  clever. 

"  If  you  are  the  possessor  of  any  curious  models  or 
cai-riage  drawings,  Ac.,  that  would  be  of  interest  in  this 
Exhibition,  the  committee  solicit  your  kind  loan  of  the 
same  during  the  period  from  January  2l8t  to  Februar}' 
I5th,  186.'».    The  utmost  care  would  be  taken  of  them," 


A  conference  took  place  on  Nov.  22  at  the  rooms 
of  the  Society  of  Arts,  Johu-street,  Adelphi,  in  connexion 
with  the  Metropolitan  Association  for  Promoting  the  Edu- 
cationof  Ad  Its,  on  thesubject  of  the  organization  and  man- 
agement of  night  schools ;  Sir  Thomas  Phillips  presided, 
and  briefly  explained  the  object  of  the  meeting. 

The  Rev.  Henby  Warrs,  M.A.,  chaplain  of  the  Savoy, 
delivered  an  address,  prefacing  it  by  stating  that  he  had 
been  largely  mixed  up  in  the  conduct  of  night  schools  for 
several  years,  and  that  he  had  seen  reason  to  change 
some  of  the  opinions  he  had  advanced  four  or  five  years 
ago.      He  proposed  to  confine  his  paper  to  the  following 
subjects : — "  The  need  for  night  schools  specially  suited  to 
boys  of  an  age  stretching  from  1 8  to  18.  The  desirableness  of 
changing  the  name  of  night  schools  to  the  more  attract- 
ive  name  of  youths'  club  or  institute.    The  best  method 
of  raising  or  adapting  buildings  for  the  use  of  evening 
schools.    The  advantage  of  reining  and  recreation  rooms 
in  connexion  with  the  evening  schools.      The  classes 
most  needed  to  be  formed  for  a  boys'  evening  school. 
Are  paid  or  voluntary  teachers  most  to  be  desired  and  en- 
couraged?   How  can  night  schools  be  maintained  on 
self-supporting  principles?"      He  then  dilated  at  some 
length  on  providing  night  schools  suited  to  boys  between 
the  ages  stated,  quoting  a  paper  of  Mr.  HoUingshead, 
published  last  year  in  the  Daily  News^  pointing  out  the 
difficulties   under   which     "  hobbledehoys"     labour    for 
want   of  congenial    and   profitable  occupation  in  their 
leisure  hours,  and  deducing  from  these  premises  the  value 
of  providing  night  schools,  but  under  some  other  name, 
in  which  not  only  should  educational  facilities,  but  op- 
portunities for  amusement  and  social  enjoyment  be  pro- 
vided.     He  suggested  that  youths'   club  or  institutes 
would  I>6  the  more  appropriate  name  for  the  institutionR 
he   contemplated,   as   expressing    more  accui'ately    and 
attractively  their  proposed  objects.      The  class  he  pro- 
posed to  benefit  was  the  sons  of  working  men  after  they 
left  school.    He  recommended  that  the  National  School- 
rooms should  be  used  for  these  clubs  or  institutes,  urging 
that  it  would  be  difficult  to  obtain  the  means  of  provid- 
ing other   buildings  for  the  purpose,  and  that  were    it 
othei'wise,  the  money  spent  in  building  or  in  rent  might 
be  much  better  employed.    Besides,  he  believed  that  in 
the  National  Schools  they  would  better  secure  the  class  of 
boys  they  desired  to  influence,  and  that  this  use  of  theae 
schools  would  bo  advantageous  in  the  education  given  in 
day  schools.    Again,  there  clustered  round  the  National 
School  a  variety  of  institutes,  savings  bank,  &o.,  of  whicli 
the  youths  would  avail  themselves.    He  pointed  out  the 
various  other  advantages  he  anticipated  from  the  adoption 
of  this  suggestion,  as  the  obtaining  of  the  government 
grant,  the  assistance  of  the  National  schoolmaster,  and 
the  sympathy  of  the  parishioners.      He  considered  paid 
teachers  would  be  necessary  for  these  night  schools  in  ad- 
dition to  the  voluntary  educational  and  other  help  which 
would  doubtless  be  afforded.    He  attached  great  import- 
ance to  the  assistance  of  ladies  as  a  means  of  refining  the 
habits,  thoughts,  and  manners  of  the  boys.    He  recom- 
mended compulsory  attendance  to  at  least  three  classes 
weekly,  and  that  there  should  be  a  discretionary  power  of 
discipline.    There  should  be  a  reading-room,  a  place  for 
draughts,  chess,  and  similar  games,  and  opportanities, 
within  certain  limits,  for  education  and  social  mteroourse. 
This  requu'ement  might  perhaps  be  met  by  devoting 
one  hour  previous  to  and  one  hoar  after  study  for  amuse- 
ment.   And  in  the  summer  months  there  should    be 
provision  for  cricket,  boating,  and  gymnastics.    He  held  it 
to  be  a  vital  point  that  those  institutes  should  be  self-sup- 
porting, and  in  this  respect  he  admitted  that  he  had 
committed    an   oiTor   in    the    institution     he    founded 
some   yeai-s  ago  at  the  Lowther  Aixiade.      Tlio  rate 
of    payment    must   vary    according    to    cii'cumstance.«. 
4d.  to  6d.  weekly  had  been  found  to  meet  the  needs  of  Lcn- 
don  boys,  but  perhaps  in  the  country  3d.  or  4d.  would  h<» 
more  suitable.    He  considered  that  there  should  be  an 
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fotnnoe  foe  of  double  the  weekly  payment,  as  an  induce - 
meat  to  continue  attendance,  but  there  Bhould  be  no 
extn  paymentB  for  lectures,  classes,  or  entertaiomenta. 
He  leGommeDded  that  there  should  be  periodical  ezam- 
inatioDB  and  distributions  of  prizes.  All  would,  he  thought, 
admit  that  some  religious  guidance  was  requisite  for  the 
m^abera  of  these  institutes.  He  would  not  exclude  dis- 
HQten,  bat  it  was  in  vain  to  expect  that  a  youths'  insti- 
tute could  sQooeed  upon  the  principle  of  embracing  all 
dvKimoatioDs.  He  had  seen  many  promisiog  institutions 
come  to  grief  from  the  impossibility  of  getting  managers 
of  dlflerent  religious  views  to  act  together.  If  the  dis- 
sestas  desired  such  inatitntea  they  should  provide  them 
£)r  themselves,  but  their  starting  point  must  be  the  church 
of  &]gland. 

Mr.  Habbt  CHESTsa  followed,  explaining  the  advan- 

t^es  of  Kzuninations  as  carried  on  by  the  Metropolitan 

A»MiatioD,  and  showing  the  necessity  of  affording  to  the 

lOQg  of  the  working  classes  the  means  of  pursuing  their 

education  after  the  period  at  which  they  usually  left  the 

ekmeiitary  schools.    He  described  the  nature  and  form 

of  the  Examinations  of  the  Association,  adding  that  none 

vere  examined  under  16  years   of  age,  and  that  the 

Examination    papers  were  sent  round   to  the  localities 

There  the  papils  resided.-   He  altogether  dissented  from 

the   opinions    of   the  last  speaker  as  to  the  religious 

question,  considering  it  of  the  greatest  importance  that 

luembers  of    the  different  religious  bodies   should    be 

brought  to  act  together  in  the  work  of  education,  and  he 

was  happy  to  say  that  he  knew  of  several  Institutions  in 

vbich  members  of  the  different  religious  bodies  laboured 

harmoniously  together,  and  with  the  best  results.    He 

oould  state  that  the  working  classes  were  by  no  means 

iodifferoit  to  the  value  of   continuing  their  education 

After  leaving  the  elementary  schools— on  the  conti'ary, 

there  was  a  strong  and  even  an  enthusiastic  desire  for  it. 

The  Metropolitan  Association  did  not  confine  itself  to 

yoaths  of  between  13  and  18,  to  which  Mr.  White's 

japer  was  limited,  but  extended  its   facilities  and  its 

Tslem  of  Examination  to  adults  generally;  and  they 

actually  found  people  coming  up  of  the  age  of  45  or  60, 

although  the  majority  were  between  16  and  22  or  23. 

As  to  using  the  national  schools  for  the  purposes  of  these 

lo^itutes,  he  thought  much  was  to  be  said  on  both  sides, 

and  pointed  out  numerous  objections  to  the  proposal. 

Mr.  Tabbuh,  hon.  secretary  of  the  Islington  Youths' 
IsfititutioD,  which  had  been  alluded  to  by  Mr.  White  in 
the  way  of  illustration,  offered  some  remarks  explana- 
tocj  of  the  system  there  pursued  and  the  beneficial 
resolts. 

A  diROBsioo  followed  in  which  the  Rev.  B.  F.  Smith, 
diocesan  inspector  of  schools  for  the  archdiocese  of 
Camcrbnry  ;  the  Bev.  Mr.  Whittington,  principal  of 
the  City  of  London  College;  Mr.  Pearsall,  secretary 
of  the  London  Mechanics*  Institution  ;  Mr.  Ford ;  tlio 
Bev.  W.  Baird,  of  Clare-market;  Mr.  Baker,  of  the 
Bsjtwater  Institute ;  the  Bev.  A.  B.  Suter,  Mr.  Whit- 
tingham,  Mr.  BoUy,  Mr.  Stock,  and   Mr.  Currie  took 

piTt 

The  Bev.  Mr.  White  replied  briefly,  and  a  vote  of 
thaaks  was  accorded  to  him  and  the  Chairman. 


J[iM  ^rts* 


Public  Works  of  Abt  in  Pabis.— Aitjhitects,  sculp- 
ton,  and  painteis,  have  not  for  a  long  time  enjoyed  so 
much  patronage  as  at  the  present  moment  in  Paris.  In 
ill  qoarteis  of  the  city  new  buildings  are  rising ;  here  a 
htuch,  there  an  opera  house,  or  a  barrack,  presently  an 
Ikospttal  or  a  post  office,  and  old  edifices  arc  being  reno- 
vated and  beautified.  An  important  work  hM  just  been 
^tttrutted  to  a  well-known  painter,  M.  Robert  Fleury, 


namely,  the  execution  of  four  large  works  for  the  decora- 
tion of  the  great  hall  of  the  new  Tribunal  of  Commerce, 
which  has  been  recently    ei-ected,  facing  the  Palais  de 
Justice,  and  between  it  and  Notre-Dame.    The  subjects 
selected  are:— The  Installation  in  1563  of  the  Jimcs  Con- 
tuls,  or  commercial  arbitrators;  the  presentation,  in  1673, 
to  Louis  XIV.,  of  the  Ordonnance  of  Commerce ;  the  pro- 
mulgation   of  the    Code    of   Commerce    in    1807,  by 
Napoleon  I. ;  and  the  inauguration  of  the  present  tri- 
bunal.     The  work  will  occupy  the   artist  about  three 
years.    The  river  facade  has  recently  been  completed;  it 
is  ornamented  with  four  colossal  figures  representing  Law, 
Firmnesi.  Justice,  and  Prudence,  executed  in  Caen  stone,  by 
the  sculptors  Elia«  Bobert,  Endes,  Hippolyte  Chevalier, 
and  Jules  Salinson,  and  with  cariatides  by  A.  Canier.     In 
niches  on  the  grand  staircase  are  to  be  placed  four  grand 
allegorical  gi'oups,  representing  Maritime  and  Land  Com- 
merce, and    Industrial  and    Mechanical  Art,  by  Cabet, 
Michel  Pascal,   Maindron,  and    Chapu.     A  copy  of  the 
portrait  of  the  Kmperor,  by  the  late  painter,  Flandrin,  and 
which  was  exhibited  in  London  in  1862,  has  been  ordered 
of  M.  Bonjat  for  the  gi^eat  hall  or  audience  chamber.  The 
works  connected  with  the  courts  of  law  and  the  prefecture 
of  police  have  been  pursued  with  great  activity.      One 
wing  of  the  latter  is  completed  as  far  as  regards  the  outer 
walls;  the  new  Court  of  Cassation  is  roofed  in,  and  the 
ornamentation  of  the  new  fa9ade  of  the  Palais  de  Justice 
itself  will  be  completed  very  shortly.      The  doors  of  the 
front,  tliree  in  number,  lead  into  the  great  vestibule,  or, 
as  it  is  called  in  Paris,  the  Salle  det  Faa-Ferdus,  a  noble 
vaulted  apartment.  Within  the  latter  is  a  very  bold  double 
staircase  leading  to  the  Courts  of  Assize.  Another  buildini;, 
just  commenced,  will  unite  the  old  and   new   portions 
of  the  palace.      The  whole  promises  to  be  the  most 
important  work    of  the    kind,  after  the    Louvre   and 
the  Tuileries,  executed  in  Paris  for  many  years.    Painters 
and   sculptors   are   beginning  to  think  of  the    annual 
exhibition,  and  are  pushing  on  the  works  they  have  in 
hand  rapidly;   the    decoration  of  four  chapels  in  the 
church  of  Clignancourt,  commanded  by  the  authorities  of 
the  city  of  Messieurs  Barrias,  Emile  Lafon,  Michel  Dumas, 
and  Bomain-Cazes,  are  approaching  completion.      The 
pavilion  and  wing  of  the  Tuileries,  which  have  been 
rebuilt,  are  now  being  crowned  wth  elaborate  ornaments 
in  hammered  lead,  and  the  ornamental  work  of  that  part 
which  abuts  on  the  quay  is  being  commenced.    On  the 
other  hand,  the  whole  of  that  portion  of  the  great  gallery 
which  was  built  in  the  reign  of  Louis XIY.  is  demolished, 
and  its   reconstruction,  in  harmony  with   the  work  of 
Henxy  IV.,  will  be  commenced  forthwith. 

PuBUo  Statues  isr  Fbanoe. — ^A  grand  monument  is 
about  to  be  erected  to  the  Chevalier  Bayard,  the  knight 
who  gave  Fran9oia  VI.  his  spurs  on  the  battle-field,  on  the 
ruins  of  what  was  once  his  castle. — A  monument  to  the 
memory  of  the  painter,  Hippolyte  Flandrin,  is  to  be 
raised  in  the  old  church  of  Saint  Germain  des  Pr^s, 
where  his  best  works  are  to  be  seen.  These  two 
memorials  are  to  be  raised  by  subscription,  and  the 
Emperor  has  headed  each  list  with  a  donation  of  a  thou- 
sand francs. — A  statue  of  the  naturalist,  Daubenton,  has 
just  been  uncovered  in  the  Jardin  d'Acclimatation  in  the 
Bois  de  Boulogne.  Daubenton  was  a  member  of  the 
Senate  and  of  the  Institute,  professor  of  natural  history, 
and  member  of  nearly  all  the  great  scientific  societies  of 
Europe.  France  owes  to  him  the  introduction  of  the 
merino  sheep.  His  remains  are  buried,  according  to  his 
own  desire,  near  the  fine  cedar  of  Lebanon,  at  the  foot  of 
the  mound  in  the  Jardin  des  Plantes,  and  a  truncated 
column  marks  the  spot. 

Lyons  Abt  Exhibition. —  The  exhibition  of  the 
Societv  of  Friends  of  Art  of  the  city  of  Lyons  is  an- 
nounced to  open  on  the  7th  of  Januaiy.  The  purchases 
at  the  last  exhibition  of  the  society  ampunted  to  about 
£2,300.  The  roceptwo  of  works  eloses  ^UH  the  cun-cn^ 
month. 


G4: 
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Exhibition  of  Old  B\iiKNCES. — The  town  of  Rennee 
opened  an  exhibition  of  French  faYences  on  the  25th 
ult.,  which  is  to  close  on  the  10th  inst.  The  ohject, 
as  expressed  by  the  committee,  is  to  institute  a  com- 
parison between  the  various  fabrics  of  the  kind  in 
France,  and  to  elacidate  the  birth,  apogee,  and  decline 
of  this  industry,  to  revive  which  great  endeavours 
are  now  being  made.  An  appeal  was  made  to  all 
persons  who  possessed  specimens  of  ihe  pottery  of  the  1 6th, 
17th,  and  19th  centuries,  and  particularly  for  such  pieces 
as  bear  signatures  and  dates,  whether  objects  of  ornament 
or  utility.  The  undertaking  is  under  the  presidency  of 
Dr.  Aussant,  who  is  an  authority  on  French  ceramic  art. 

Okigixal  Designs  fob  Public  Works. — It  was  the 
piActiee  formerly  of  artists  to  give  up  to  the  authorities 
of  the  city  of  Paris  the  sketches  of  works  executed, 
but  from  1830  to  1863  this  was  not  the  case,  and  conse- 
quently the  de&igns  for  the  greater  part  of  the  Hotel  de 
Ville,  and  of  other  public  baildings,  by  Ingres,  Dela- 
croix, Flandrhi,  Goignet,  and  other  eminent  artists,  have 
been  distiibuted.  The  municipality  at  present  makes  it 
an  express  stipulation  that  such  designs  and  sketches  shall 
become  the  property  of  the  city,  and  intends  to  collect 
them  together  in  a  gallery.  Such  a  collection  will 
doubtless  be  highly  interesting,  but  in  some  cases  a  great 
loss  to  the  artist ;  the  original  designs  by  Eugene  Dela- 
croix sold  for  immense  sums  the  other  day,  when  his 
works  were  distributed  by  auction.  The  decision,  how- 
ever, may  apply  only  to  the  finished  drawings,  and  not  to 
the  rough  drafts  which  are  so  much  sought  for  by 
amateurs. 

New  Thbatrg  at  Palermo.  —  The  authorities  at 
Palermo  have  announced  a  competition  for  a  new  theatre, 
to  contain  three  thousand  spectators,  and  for  which  the 
sum  of  £100,OUO  has  been  voted.  Five  prizes  are  offered, 
varying  in  amounts  from  25,000fi-s.  to  2,(XX)fr8.,  and  all  the 
world  is  invited  to  compete. 

Fine  Abts  in  Fbange. — Anangemeuts  are  being  made 
in  Paris  for  an  exhibition  of  pictures  exclusively  of  the 
German  school.  The  Emperor  has  granted  the  sum  of 
15,000  francs  (£600)  for  the  completion  of  the  exterior 
decorations  of  the  museum  at  Orleans,  which  is  installed 
in  the  house  known  as  that  of  Diana  of  Poictiere. 

Monument  of  Francois  I.  at  Cognac— This  colossal 
gioup,  in  bronze,  which  M,  Etex  has  had  in  hand  for  five 
years,  was  uncovered  on  the  last  day  of  October,  in  the 
prc8cnce  of  an  immense  concourse  of  people.  The  monarch 
to  whom  the  monument  is  raised  was  bom  in  the  town 
of  Cognac.  The  principal  gioup  represents  Francis  as 
conqueror  at  Marignan,  at  the  moment  when  his  horse  is 
wounded  by  one  of  the  Castillans,  or  mercenaries,  whose 
sole  duty  was  to  disable  the  hoi-ses  of  knights  and  men  in 
armour  and  bring  the  latter  to  the  gix)und.  The  pedestal 
is  composed  of  four  immense  blocks  of  marble,  brought 
from  Italy  for  the  purpose ;  on  its  principal  face,  sculp- 
tured in  alto-relievo,  are  two  genii,  supporting  the  arms  of 
the  hero,  and  resting  on  a  battle-axe  and  a  cassetdte ;  on 
another  face  are  the  arms  of  the  town  of  Cognac,  and  right 
and  left  of  tlicse  are  male  and  female  figures  occupied  in 
gathering  grapes  for  the  vintage.  The  other  sides  are 
occupied  by  a  basst  relievi  in  eight  compartments,  the 
subject  being : — Ijouise  of  Savoie  lying  on  the  historic 
stone  of  the  park,  after  having  given  birth  to  Fran9ois, 
whom  she  called  her  Cesar;  Francois  knighted  by  the 
Chevalier  Bayard ;  the  King  sleepiug  on  a  gun  carriage, 
his  Italian  trumpeter  sounding  the  rheil ;  Fran9oiB  in 
court  dress  giving  audience  and  aid  to  artists  and  savant 
in  the  Palace  of  Fontainebleau,  Leonardo  de  Vinci  in  the 
foreground ;  the  field  of  the  cloth  of  gold ;  Marguerite, 
his  sister,  visiting  Fran9ois  when  prisoner  at  Madrid ;  the 
citizens  of  Cognac  refusing  the  ransom  of  the  King  to  the 
envoy  of  Charles  V.,  the  Comte  de  Lannoy ;  FranyoLs 
showing  the  tombs  of  Dagobert  and  Queen  Nantchilde,  in 
tile  church  of  Saint-Denis,  to  Charlci  V. 

Statue  of  Claude  Lobbaine  in  Bavaria.— The 
young  King  of  Bavaria  has  just  had  erected  a  monument 


in  honour  of  the  famous  painter  in  the  little  chateau  of 
Harlschug,  where  he  resided  for  some  years. 


llamtMirts. 

Floatino  Stobehouses  fob  Inflammable  SuBSXANCESt 
—The  accidents  which  have  recently  occurred  with  gun- 
powder and  petroleum  oils  have  induced  the  French 
authorities  to  establish  a  new  system  of  storing  such 
dangerous  commodities.  The  method  adopted  is  the  con- 
struction of  iron  lighters,  divided  into  proof  compartments, 
and  the  isolation  of  these  in  rivers  or  basins.  Two  of 
these  new  magazines  have  just  been  launched  at  Saint- 
Ouen,  between  Paris  and  Saint-Denis,  where  an  extenBive 
commercial  dock  and  entrepot  have  been  established,  and 
three  more  are  under  construction ;  each  contains  one 
hundred  divisions,  and  each  of  the  latter  measures  25 
tons  in  contents.  The  vessels  are  entirely  of  iron,  but  are 
covered  on  the  deck  and  down  to  the  line  of  flotation 
with  wood,  as  a  protection  against  changes  of  tempei^- 
ture.  They  are  moored  iu  the  middle  of  a  large  baun, 
and  can  be  swung  round  to  the  quay  when  required  for 
loading  or  unloading. 

New  Mobdant.  —  A  new  mordant,  for  aniline  and 
other  dyes,  is  said  to  have  been  discovered  ;  it  consists  of 
acetate  of  aluminium  and  arsenitate  of  soda,  and  the  dis- 
coverer, M.  Schultz,  believes  that  it  is  destined  to  re- 
place albumen,  gluten,  tannin,  and  other  matters  now 
employed  for  the  same  purpose.  He  mixes,  at  the 
ordinary  temperature,  four  grammes  of  the  aniline  violet 
of  commerce,  in  powder,  with  a  quarter  of  a  litre  of 
acetate  of  alumina,  and  twenty  grammes  of  arsenitate  of 
soda,  thickening  it  with  starch  boiled  in  water— the 
quantity  of  stattsh  to  be  diminished  in  proportion  to  the 
darkness  of  the  colour  to  be  fixed.  In  the  case  of  prints,  it  is 
recommended  to  mix  the  ai*senitate  of  soda  and  the  acetate 
of  alumina  with  the  colouring  matter,  and  to  steam  the 
fabric  or  yams  over  the  mixture.  For  dyeing,  it  is  said  to 
be  better  to  treat  the  tissue,  or  yams,  in  the  first  place, 
with  a  mixture  of  the  two  salts,  and  afterwards  to  dip 
them  in  the  colour  vat  in  the  ordinary  way.  Salts  or 
compounds  of  tin,  combined  with  alumina,  may  be  used 
instead  of  arsenical  acid. 

Disgovbbibb  in  Eleotbo-Plating. — M.  Weil,  a  French 
chemist,  announces  a  new  method  of  depositiog  metals. 
The  baths  he  employs  consist  of  meUllic  salts  or  oxides 
in  alkaline  solutions  by  means  of  tartai'ic  acid,  glycerine, 
albumen,  or  other  substances,  which  prevent  the  pre- 
cipitation of  the  oxide  by  the  fixed  alkali,  in  somo 
cases  with  and  in  others  without  the  aid  of  zinc  or  lead, 
and  at  various  temperatures  according  to  circumstances. 
He  claims  also  to  be  able,  by  like  means,  to  give  variety 
of  colour  to  articles  covered  with  copper  by  his  process. 
M.  Weil  says  that  the  most  imporUnt  application  of  his 
dlscovei^'  is  the  deposit  of  copper  and  the  bronzing  of 
iron  (cast  as  well  as  wrought)  and  steel,  without  the  p-e- 
paratory  dressings  with  conducting  substances,  which  are 
neceasaiy  in  proceeding  according  to  the  ordinan'  me- 
thods before  the  object  is  placed  in  the  bath  and  nibmitted 
to  galvanic  action.  This,  if  it  bear  the  test  of  practice,  ifi 
a  very  important  fact.  Iron  and  steel  thus  coated  with 
copper  mav,  says  M.  Weil,  be  afterwards  silvered  or 
niokelised  by  his  process. 

New  BLAffTiNQ  Powdeb.— M.  Nabel  proposes  to  make 
use  of  pyroglycerine  (explosive  glycerine)  to  increwe  the 
force  of  gunpowder  for  blasting  purposes.  It  is  said  that 
experiments,  made  in  the  presence  of  a  commissioD,  prove 
that  such  a  mixture  is  three  times  as  effective  a^  gun- 
powder alone.  The  cartridges  made  use  of  were  of  ziuc; 
these  were  filled  with  gunpowder,  and  as  much  pyr<»* 
glycerine  was  added  as  the  powder  would  absorb.  The 
detonation  is  said  to  be  much  less  than  that  of  ga°- 
powder  alone,  but,  on  the  other  hand,  the  danger  from 
accidental  explosion  is  much  greater,  and,  moreovei',  pyi^ 
glycerine  is  a  powerful  poison. 
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Iios  PsoDUcnoir  in  Nobth  AMsaioA. — The  value  of 
the  iiOQ  made  to  the  States  was  estimated  by  the  census 
retoms  at  20  million  dollars  in  1850,  and  28^  million 
doUan  in  1860,  being  an  increaae  of  24  per  cent  in  the  ten 

Goal  Psoouotiok  zh  the  Uititbd  States. — The  coal 

ppDdoetioo  in  the  States  in  1860  was  15}  million  tons,  of 

irhich  ^  millions  was  anthracite.    Of  bituminous  coal 

PcooylTaiua  produced  45*8  per  cent,  of  the  quantity,  and 

li  per  cent  of  the  value  of  the  whole ;  of  all  kinds  of 

«oil,'5*8  per  cent  of  the  whole. 

CiLDOBMiA  SiLK.^The  soil  and  climate  of  California 

m  liflinbly  adapted  to  the  growth  of  the  mulberry^ 

tree  io  all  its  desirable  varieties,  to  the  breeding  and 

Mg  of  the  silkworm,  aud  to  the  production  of  silk, 

aw«  so  than  almost  any  European  country,  owing  to  the 

fcnOitj  of  the  soil  and  dryness  of  the  cUmate,  giving  a 

pmiitfly  rich  and  nutritive  chvacter  to  the  leaves  of  Uie 

Qolbenr  tree,  which  imparts  a  higher,  finer,  and  more 

delbte  quality  to  the  silk  produc«l  from  them.    Certi- 

bls  (torn  the  highest  authorities  in  Europe  show  that 

ueCilifomia  silk,  after  being  tested,  carefully  analysed, 

id  oomptred  with  European  silk,  proves  to  be  of  the 

Toy  bat  quality. 

IiPOUAL  TeKAT. — The  village  of  Tokay,  which 
{iittitiname  to  the  wine,  is  situated  in  Hungary,  on 
tbe  top  of  a  hill,  at  the  confluence  of  the  rivers  Rodrog 
ud  TheiflB.  The  vineyards  occupy  a  space  of  ten  square 
3illei  The  earth  is  of  yellow  chalk,  mixed  with  large 
P^ii^  The  wine  is  white,  and  the  vintage  is  com- 
Deooed  as  late  in  the  year  as  possible,  but  generally  at 
lite  tod  of  October.  There  are  four  different  kinds  of 
Toby.  The  first  is  made  by  placing  the  sound  grapes 
n  a  wooden  vat  with  a  double  bottom,  the  one  on  which 
fbe  grapea  rest  being  jnerced  with  small  holes.  The  vat 
infilled  with  grapes,  and  covered  with  boai'ds.  After  a 
&v  boon,  the  grapee  become  heated  to  80^  Fahrenheit, 
ud  fennentation  begins.  This  destroys  the  tartaric  acid, 
^  the  weight  of  the  grapes  forces  the  juice  through  the 
^M  at  the  bottom.  The  grapes  are  then  trodden  by 
foot,  and  the  wine  is  poured  into  small  casks,  wherein, 
^  luviDg  fermented  for  two  days,  it  is  exposed  to  the 
>ff  for  a  month.  This  is  the  wine  that  is  generally 
^-xported.  When  of  good  quality  it  has  a  silvery,  oily 
•^.  The  taste  is  sweet  and  mellow,  with  a  peculiar 
^7  flavour,  slightly  astringent  and  aromatic,  with 
^  body,  but  it  is  not  drinkable  until  it  is  three  years 
^  The  Emperor  of  Russia  has  an  agent  who  pur- 
^^40  or  60  casks  every  year. 


tf0lontts« 


Sows  AusTBALiAN  CoppEB.— The  rapid  progress  of 
^  Wallaroo  mineral  district  furnishes  the  strongest 
''pawQta  that  can  be  desired  with  regard  to  the  ex- 
f^KQ^  of  extending  idl  possible  encouragement  to  mining 
ttterprne.  It  seems  but  yesterday  that  the  whole 
^try(iiow  dotted  with  flourishing' townships  and  sup- 
^^g  a  population  of  thousands)  was  a  waste  and 
f'B^ntkaB  ficmb,  and  the  question  that  generally  forces 
^  npoD  the  mind  is  why  should  there  not  be  a  score 
'^MooDiu  snd  Wallaroos  developed.  It  is  notorious 
^  indications  of  copper  abound  in  every  direction,  nor 
*  it  Tcaaooable  to  suppose  that  the  indications  are  all 
'•^ve.  Perhaps  no  form  of  colonial  industry  is  so 
perally  beneficud  as  copper  mining.  A  vast  amount  of 
''^  mostneoesBarily  be  employed,  and  the  market  thus 
!^*^  for  every  description  of  colonial  pr6duce  is  of 
u&nieMe  importance  to  the  farmer,  stock-owner,  and  to  the 
««iaercial  public  generally.  There  should  be  no 
^ctions,  no  difficulties,  no  impediments  whatever, 
tfery  nan  should  be  free  to  search  for  copper,  and  any 
^  or  other  charge  the  state  may  think  fit  to  exact 
«oald  iollow  and  not  precede  that  search.    If  the  pros- 


pector finds  nothing  the  State  should  take  nothing,  and 
the  most  thoroughly  liberal  airangements  should  be  framed 
with  a  view  to  facilitate  and  encourage  a  description  of 
enterprise  of  such  unequalled  benefit  to  the  community. 
The  total  population  of  the  Wallaroo  district,  so  late  an 
uninhabitou  desert,  cannot  be  less  than  from  6,000  to  6,500 
souls,  as  follows: — Kadina  and  Wallaroo  miners,  2,200 ; 
Wallaroo,  2,000 ;  Moonta  and  Moonta  mines,  2,000 ;  wood- 
cutters, carters,  and  others  living  in  the  bush,  300 ;  making 
a  total  of  6,500  souls. 

Phobioum  Ten  ax  (South  Australia). — Large  quan- 
tities of  this  plant  have  been  found  growing  on  the  mallee 
scrub  of  the  Lachlan  Plains.  The  flax  is  from  three  to 
four  feet  high,  and  from  one  to  two  inches  broad.  It  is 
stronger  in  its  fibre  than  the  New  Zealand  plant,  and 
seems  to  be  exempt  from  those  oily  properties  tliat  render 
the  latter  so  difficult  to  convert  into  useful  purposes.  It 
is  believed  that  by  the  aid  of  the  small  steamers  running 
up  the  rivers  the  South  Australian  settlers  will  be  enabled 
to  collect  vast  quantities  of  the  article  and  send  it  up  to 
Melbourne.  Some  specimens  have  already  been  forwanied 
for  the  purpose  of  being  tested. 

South  Australia. — The  great  extent  of  the  work  yet 
to  be  accomplished  in  exploring  the  northern  interior  is 
shown  by  the  frequency  with  which  startling  rumoura 
relative  to  that  part  of  the  continent  are  received  in 
Adelaide.  Recently,  much  interest  was  excited  by 
the  report  that  a  stockman  in  the  employ  of  Messrs. 
Levi  and  Co.  had  discovered  a  large  river  flowing 
fix>m  a  north-easterly  district  into  Lake  Eyre,  a  report 
which  leads  one  to  hope  that  the  greatest  problem  of 
Australian  geography  has  been  solved,  and  that  a  question 
of  the  vast  interior  basin  or  inland  sea  in  the  north  of 
Lake  Torrens  may  at  length  be  set  at  rest. 


®Intn]tr]|. 


The  Earl  of  Carlisle  died,  at  his  ancestral  seat.  Castle 
Howard,  Yorkshire,  on  the  5th  instant,  after  a  protracted 
illness.  Be  was  the  eldest  son  of  George,  sixth  earl,  by 
the  Lady  Georgiana  Dorothy  Cavendish,  eldest  daughter 
of  William,  fifth  Duke  of  Devonshire.  He  was  bom  in 
April,  1802,  and  educated  at  Eton,  and  Christchurch, 
Oxford,  where  he  obtained  both  the  Chancellor's  prize  for 
Latin  verse,  and  the  Newdigate  prize  for  English  verse, 
taking  his  B.  A.  degree  in  the  highest  honours.  At  an  early 
age  he  entered  Parliament  as  member  for  the  borough  of 
Morpeth,  which  furnished  his  own  courtesy  title.  From 
1830  till  1841  he  sat  as  one  of  the  representatives  of  the 
important  constituency  of  the  West  Riding  of  Yorkshire. 
In  October,  1848,  he  was  removed  to  the  House  of  Peers 
by  the  death  of  his  father.  Whilst  holding  a  seat  in  the 
House  of  Commons,  his  lordship  filled  the  office  of  Chief 
Secretary  for  Ireland  from  1885  to  1841 ,  under  the  Lord- 
Lieutenancy  of  the  Marquis  of  Normanby  and  his  succes- 
sor, during  a  period  of  great  excitement  and  difficulty  ; 
and  it  was  whilst  holding  this  office  that  he  acquired  that 
experience  and  popularity  which  rendered  him  afterwaids 
so  well  qualified  for  the  discharge  of  the  viceregal  functions. 
From  1846  to  1850  he  was  Chief  Commissioner  of  Woods 
and  Forests,  and  from  the  latter  date  to  1852,  Chan- 
cellor of  the  Duchy  of  Lancaster.  With  the  exception  of 
the  period  of  Loitl  Derby's  second  brief  administration  in 
1858-n59,  the  Earl  of  Carlisle  held  the  Lord  Lieutenancy 
of  Ireland  from  the  month  of  March  1865,  down  to  his  re- 
tirement in  September,  1864 ;  a  term  almost  unexampled  in 
its  duration.  In  that  capacity  he  devoted  much  labour  and 
pains  to  the  development  of  the  agricultural  resources  of 
Ireland,  and  to  the  spread  of  a  general  system  of  liberal 
and  enlightened  education.  The  noble  Earl  was  the 
author  of  several  works,  of  some  reputation,  the  best  of 
which  are  his  "  Diary  in  Turkish  and  Greek  Watera," 
"  Lectures  and  Addresses  in  Aid  of  Popular  Education," 
and  •*  A  Lecture  on  Travels  in  the  United   SUtes  of 
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Koith  Americ<i."  Only  a  few  months  ago  ho  prcMdeJ 
over  tho  proceedings  at  StratforJ-npon-Avon,  in  comme- 
moration of  tho  ti;rot'ntenary  celt-bration  of  William 
Shakesp«rare.  His  lorlship  wa^  eleclcl  a  member  of  the 
Society  of  Arts  in  1851,  and  Eerved  tlie  office  of  Vice- 


Prttivient. 


:yul)itciiliar.s  IssucJ. 


PicTOBE  Buyers  and  Amateubs'  Guide,  Theobetioal 
AND  Pbactical, by  Theodore  Lpjeune.  (Paris:  Benouard, 
llire.3  vols.  8vo.) — This  useful  and  imi>ortant  work  is  the 
TCfXiU  of  the  loiig  labour  of  a  gcinilensan  whose  position 
ami  reputation  give  it  special  claims  to  attention.  M. 
Lejeune  is  a  painter,  entrusted  «ilh  the  delicate  duty  of 
restoring  the  pictures  in  tlie  Isnpcrial  tcalleries,  public  and 
private;  and  he  is  also  consi'rxator  of  the  collection?, 
amongst  olheis,  Duchaiel,  Ik'uott,  Fould,  and  Mornay- 
•::oult.  The  object  of  t!io  work,  to  quote  M.  Lejeunc's 
own  wor.ls,  is  to  supply  an  exact  classification  of  all 
true  masters,  in  every  style  and  of  every  school,  together 
with  an  enumeration  of  their  copyists  and  imitators,  in 
order  to  atsist  amateurs  in  their  researches.  The  first  two 
volumes  only  have  yet  appealed ;  they  contain  an 
enormous  amount  of  information,  compiled  by  the  hand 
of  a  master.  The  early  chaptci-fl  treat  of  general  matteis, 
such  as  the  principles  of  the  art,  and  its  technology,  the 
methods  of  recognizing  copies,  the  fabrication  of  false 
pictures,  the  means  employed  for  fixing  the  artistic  and 
commercial  value  of  pictures,  and  the  various  systems  of 
restoration  and  cleanmg  in  use ;  and,  upon  these  points, 
the  long  experience  of  M.  Lejeune,  and  the  judicious  and 
impartial  tone  of  his  remarks,  render  him  an  admirable 
teacher.  In  the  boriy  of  the  work  the  vaiious  schools 
are  treated  separately,  and  short,  judicious  appreciations 
given  of  each  master,  together  with  a  list  of  his  works, 
whether  in  public  or  private  galleries,  and  the  prices 
which  they  have  fetched  from  the  earliest  known  pales  to 
the  present  time.  The  long  lists  oF  private  collections 
in  England  evince  the  industry  which  M.  Lejeune 
employed  when  visiting  our  country,  the  whole  being 
furnished  with  an  elaborate  index  of  great  importance. 
The  third  volume  will  include,  amongut  other  matter,  a 
Dicfonary  of  Mot.ograms,  with  fac-similcs  of  a  large 
number  discovered  or  corrected  by  the  author  himself. 

IIlSTORV     OF     iNVENTOBd     AND   INVENTIONS.      By  Euiilo 

With,  C.E.  (Paris.)— The  object  of  this  little  work  is  to 
inform  inventors  of  what  has  been  done,  and  to  help  them, 
if  i^OJsible,  to  avoid  wasting  their  time,  energies,  and  money, 
in  going  over  grouud  that  has  been  beaten  before.  M. 
With  has  also  his  peculiar  theories  about  the  methods  of 
assisting  inventive  spirits  and  rendering  their  inventions 
fiuitful. 

Ob.««euva'i  IONS  Made  at  the  ORSEnvATORr  op  Paris 
DURING  THE  Yeau  18G3.— Such  18  the  title  of  a  publica- 
tion just  isHied  by  M.  Lo  Vcnier,  the  Imperial  Astro- 
nomer; it  contains  only  tho  results  of  obseiTalions,  their 
discussion  being  ic-^ervi-d  for  tho  Aunaha  of  the  Observa- 
tojy.  It  appears  that  the  number  of  fundamental  stars 
now  registLTid  amc^unts  only  to  about  600.  Great 
improvements  are  being  made,  not  only  in  tlie  means  of 
observation,  but  also  in  the  relations  between  the  obserra- 
lories  of  various  countries ;  an  agreement,  tor  instance, 
has  been  made  between  M.  Le  Verrier  and  Profesfor  Airy 
that  the  results  of  the  lal;ours  of  eaih  shall  be  recorded 
in  the  publications  of  tlio  other.  Tho  French  Bulletin 
MiUordoyique  has  in  the  same  spiiit  been  re-named  the 
Bulletin  International. 


pt\\tmm^  lluWitatJonj. 


Les  Bijoux  et  les  Gemiies  db  la  CoLLXcrriON  du 
Lou vitE.— Etched  by  Jules  Jacqueniart,with  explanatory 
letter-press,  by  Henri  Barbel  dc  Jouy,  Conservator  of  the 


Musee  desSjuvcrains,  and  of  the  middle  age  and  renaissance 
collections  in  the  Louvre.  Tho  fir^t  purtion  of  this  in- 
teresting and  important  work  will  appear  in  February  or 
March  next.  Everyone  a(!quaiiitcd  witli  the  Louvre 
during  the  last  ten  years,  will  remember  the  little  dark 
room  in  which  were  kept  tho  vases  in  agate,  rock  crystal, 
jasper,  sardonyx,  lapis  lazuli,  and  other  stones ;  the  chased 
and  jewelled  vases,  cup:»,  swords,  and  other  curiosities 
which  had  been  the  property  of  tlie  kings  or  queens  of 
Franco,  from  the  time  of  Childeric  to  that  of  Mario  de 
Medicis.  Two  yeai-s  ago  this  splendid  collection  was 
disinterred  from  the  vault-like  chamber,  and  an'anged 
with  the  contents  of  the  two  above-named  departments, 
the  cups,  vases,  enamels,  and  other  objects  being  ad- 
mirably arranged  in  the  magnificent  Gallerie  d'Apollon, 
which,  for  many  years,  had  served  no  other  purpose  than 
that  of  a  pass^age  to  tlie  great  picture-gallery.  Here  the 
beautiful  works  of  the  great  artists  of  the  Italian  period, 
and  the  curious  pr.  ductions  of  their  imitators,  are  seen  to 
great  advantage,  and  fo:in  one  of  tho  finest  collections  of 
the  kind  in  Europe.  Monsieur  Barbet  de  Jouy,  the  keeper 
of  this  portion  of  the  collections  in  the  Louvre,  is  now 
engaged  in  the  product  ion  of  a  catalogue  of  the  contents 
of  these  galleries,  which  will  ehoitly  be  ready.  The 
forthcoming  work,  to  which  this»  notice  alludes,  will  be 
no  catalogue,  but  a  collection  of  etchings,  representing 
about  one  hundred  of  tho  rarest  or  most  beautiful  objrctjj 
in  tho  two  collections— arm. «i,  vases,  crystal  cuiJS,  cotlers, 
reliquaries  and  ornaments  illu.«>trative  of  industrial  art 
from  tho  earliest  days  of  the  French  monarcliy  to  the 
time  of  Louis  tlie  XIV.  inclusive,  each  plate  being  accom- 
panied by  hibtorical  and  technical  notes.  The  latter  will 
be  from  the  pen  of  M.  Barbet  de  Jouy,  whose  reputation 
and  position  give  tliem  special  value  ;  and  the  foniicr  arc 
tho  work  of  M.  Jules  Jacquemart,  one  of  the  most  able 
of  the  French  aquafortistes.  This  young  artist  has 
already  achieved  a  high  reputation  by  his  illustrations 
of  his  father's  work,  *♦  The  History  of  Porcelain;"  of 
the  elegant  publication  of  the  house  of  Techner  and 
Co.,  of  Paris,  "  The  History  of  Bookbinding ;"  and  by 
some  charming  fugitive  productions  of  various  kijids. 
Wo  have  been  favoured  with  a  sight  of  the  plates  already 
executed,  and  of  the  drawings  for  others,  and  wo  have 
certainly  never  seen  more  brilliant  effects  in  black  ar.d 
white  than  those  which  M.  Jacquemart  has  succeeded  in 
producing  in  his  reproduction  of  Fome  of  the  crystal 
objects  submitted  to  his  pencil.  Colour  is  not  amongst  the 
means  employed,  and  therefore  the  etchings  in  question 
cannot  supply  the  million  with  reprC'ientations,/a<r  .ft/Ht7« 
of  the  curious  objects  in  question,  but  the  artistic  eye  will 
revel  in  these  etchings,  which  not  only  reflect  the  spirit  of 
the  great  artist  workmen  of  the  middle  ages,  but  fix  on 
the  plate  the  beautiful  effects  of  light  playing  on  siufacei 
of  the  most  con) plicated  outline  in  an  extraorduiary 
manner.  The  first  part  of  this  work,  which  M-ill  consist 
of  three  livraisons,  will  contain  thirt^'-two  plates,  and  as 
many  sheets  of  descriptive  history,  and  wall  include, 
amongst  other  subjects : — the  sword  of  Childeric,  with  tho 
crystal  ball  which  accompanies  it,  and  which  is  supposed 
to  have  been  used  by  the  Merovingian  monarch,  as  eastern 
potentates  still  u.^e  similar  balls,  to  produce  a  pleasant 
sensation  of  coolness  to  the  hand ;  the  vases  of  St.  Jx)uis; 
the  sword  of  Charlemagne;  tho  vase  of  Alienor,  queen 
of  Louis  VII.;  the  agrafe  of  the  royal  mantle  of  Saint 
Louis,  an  inmienso  diamond- shaped  clasp  or  brooch, 
weighing  at  least  two  pounds,  and  decorated  with  precious 
stones  apparently  of  great  value ;  and  several  other  inte- 
resting objects.  An  attempt  to  delineate  gold,  silver, 
and  gems  by  means  of  the  etching  point,  seems,  at  first 
sight,  as  hopeless  as  painting  the  rainbow  in  Int'ian  ii.k, 
but  for  all  purposes  of  art,  M.  Jacquemart*a  etchings  are 
true  and  ad  mil  ably  effective  ;  as  a  French  critic  said  of 
our  Turner,  "he  has  tried  to  paint  light  and  has  very 
nearly  succeeded." 
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KiLLDfG  AxiuALS  WiTHOUT  pAiJf. — Dr.  Mac  Cormac,* 

:>f  Belfast,  writing  to  the  Northern  Whig  on  the  painlesB 

eiliri>:tion  of  life  in  aaimals  designed  for  human  food, 

'f-r-^ves  c&rbonic   acid  gas  aa  a  suitable  agent  for  this 

;ijii»?«e.    His  method  would  be  extremely  simple,  and 

c.uiDly  would  be  an  immense  improvement  on  our  pre- 

i'lix  practices,  which  are  still  as  barbarous  as  they  were  in 

the  d&ikeit  ages.     A  carbonio  acid  gas  generator  of  suit- 

i'le  dimensions,  fed  with  a  little  chalk  and  sulphuric 

;::-Id.  most  be  had  to  hand.     The  sort  of  generator  made 

cv*  ol  by  the   soda  water  manufacturers  would  answer 

even*  porpoee,  even  on  the  largest  scale.    The  gas  might 

Ne  (ooducted  by  a  pipe  or  duct  into  a  wooden  reservoir  or 

(  umber,  for  carbonic  acid  gas  is  so  much  heavier  than 

:  r.  where  the  animals  should  be  led.     Even  gas  mixed 

«.:h  air  would  auffice.     No  sooner  should  the  line  of  the 

:i>  rise  above  the  level  of  the  zone  of  respiration  than  as 

-1  the  case  of  the  GroUo  dd  Cane,  or  tho  brewer's  vat,  the 

&ii:u«l  would  at  once  fall  prostrate  and  insensible,  and, 

-'I'loat  experiencing  any  appreciable  pain  or  suffering, 

a  ire.    A  sort  of  India-rubber  hood  or  bag  could  other- 

▼L'ie  be  adjusted  to  tho  creature's  head,  and,  when  so 

*  \  i<tecl,  the  gas  might  be  led  on  by  a  trcddle  pre£«ed  by 

:L'  operator's  foot.     The  instant  the  gas  should  surround 

t\?  respiratory  outlets,  tho  animal's  consciousness  would 

.1^.     In  order  to  prevent  reanimation,   the  creature 

vjuM  have  to  be  left  a  few  minutes  untouched,  after 

^lii^u  the  butcher  might  resume  Ids  functions.    Some 

p^raoDS  may,  perhaps,  entertain  an  objection  to  the  flesh 

'  f  animals  that  have  not  been  bled.    But  the  abstraction 

'  f  the  blood,  if  desired,  may  as  readily  be  effected  after 

death  by  this  process  as  when  it  is  taken  away  in    tho 

^<::.il  manner.    But  the  doctor  strongly  urges  the  dis- 

coQtinnance  of  the  blood  loss  altogether.     Tho  butchers' 

;>'adis»  about  well-bled  meat  is  one  which  they  have 

lufibed  from  their  superiors,  and  has  no  colour  of  sup- 

virt,  Dr.  Mac  Cormac  maintains,  whether  in  reason  or 

ict. 

Pabochial  Industrul  JCxhibition. — Tho  clergyman 
-f  Amberley,  near  Stroud,  the  Rev.  B.  Edward  Blackwell, 
'*  'k.'tively  engaged  in  getting  up  an  industrial  exhibition 
'.r.oQg  his  parishioners,  and  he  explains  his  scheme  in  a 
'.'tier  addressed  to  them,  from  which  the  following  ex- 
tracts are  made : — *'  You  all  know  how  many  evils  and 
ln7  much  nnha|>pIne6S,  idleness,  during  the  hours  of  a 
w;DU:r  evening,  too  frequently  leads  to.      Tliat  person, 
t'.  .a,  id  your  friend  who  will  suggest  to  you  any  occu- 
:  iiijQ  which    may    amuse   yon — which   may  put  some 
HM^j^yinto  your  purse — which  may  keep  you  at  home, 
and  which,   in  many    other  ways,   may    indirectly  be 
'"  r  yoar  good.      Slany  of  you  are   clever   in  making 
^  rtain  things;  one  can  do  one  thing,  and  one  another. 
If  you  will   only  try,  you  will  find    that  you  can  do 
EUQy    more    things  than  you  think    you    can.      This 
tning  will  be  very  useful  to  yourself  and  others,  for 
<  ! .'  person  working  will  soon  set  another  person  a-going. 
My  plan,  then,  is  to  try  and  set  all   of  you,  men  and 
'Aomen,  boys  and  girLo,  to  work  in  a  pleasant  way  in  your 
•vn  houses,  at  your  odd  moments,  during  this  winter,  and 
•'  r  you  to  gain  something  by  it.      At  some  suitable  time 
i-j  the  spring  I  should  like  to  have  in  our  school-room 
-^at  we  may  call  an  *  Industrial  Exhibition.'    During 
*J.<  Winter  months  I  would  have  you  all  work  for  this, 
A^ording  to  your  own  different  tastes  and  powers,  one 
nuking  one  thing,  and  one  another.      Everything  you 
*'^\k.t  will  be  your  own.      At  the  time  fixed  for  the  exhi- 
^ition,  I  win  endeavour  to  gather  together  our  friends 
^*<>a,;hout  the  neighbourhood ,  and  sell  for  you  the  things 
'i'n  have  made,  if  you  wish  them  to  be  sold.    I  do  not 
FTomiae  to  sell  them,  but  I  will  try  to  do  so ;  if  we  cannot 
*rU  them  they  will  be  returned  'to  you.    Every  article 
txliibited,  I  would  suggest,  should  have  the  name  of  tho 
Quker  written  upon  it,  bo  that  your  friends  will  see  by 


whom  every  article  is  made.  Let  me  mention  certam  things 
which  one  and  another  of  you  can  do,  or  make,  and  which 
I  have  seen  you  at  different  tunes  doing  and  making  as  I 
have  called  In  at  your  houses : — ^Baskets— aU  sorts,  all 
sizes,  made  of  anything,  for  workmen  to  carry  their 
meals  or  their  tools  in,  or  for  anything  else.  Work  in 
straw,  or  rush,  or  willow,  or  fern,  or  grass — mats,  house- 
maids* kneelers,  flower  pots,  bee-hives,  cradles  for  babies 
or  dolls,  &c.  Rustic  seats,  small  and  large — garden 
tables,  stands  for  flowers,  <fec.  Models — any  kind,  of  any 
thing.  Works  in  wood— picture  frames,  towel-horKS, 
cap-stands,  boxes,  knife-trays,  washing-stands,  wheel- 
barrows, rough  and  smooth,  large  and  small,  dsc.  Works 
in  stone,  carved  ornaments,  vases,  flower-pots,  sun-dial 
stands,  <S:c.  Needlework — all  kinds,  patcnwork  quilts, 
bags,  garden  bonnets,  knitting,  netting,  knotting,  anything. 
Birds  stuffed — collections  of  insects,  ic.  Turning— any 
thing  useful,  pegs  for  hats,  for  door  handles,  and  for 
tobacco  stoppers.  Sticks  for  tying  flowers  to— bundles, 
in  dozens,  of  hazel  sticks,  or  neatly  split  wood,  or  turned 
wood.  Labels  for  flowers  in  dozens ;  little  boys  might 
make  these.  Odds  and  ends — bits  of  cloth  made  useful, 
boys'  caps,  easy  slippers,  table  covers,  shoes  made  some- 
how ana  with  anything,  drawings,  children's  toys,  dolls, 
small  wheel-banows,  fossils  collected  from  quarries  and 
cleaned,  glass  covers  for  flowers,  collections  of  different 
mosses,  or  winter  flowers  in  pots  or  dried,  &c.,  &c." 
He  then  suggests  a  committee  of  parishioners,  and  goes 
on  to  say — "  If  the  committee  see  many  working,  and 
the  thing  likely  to  be  a  success,  they  would,  previous  to  the 
exhibition,  print  a  catalogue  of  the  principal  articles  about 
to  be  exhibited,  with  the  names  of  the  makers.  In  certain 
cases  the  committee  might  lend  a  few  shillings  to  buy 
wood,  locks,  or  other  things,  as  might  be  required,  to  ba 
repaid  when  the  articles  were  sold.  The  exhibition 
must  be  strictly  confined  to  persons  living  in  the  parish 
of  Amberley,  or  to  those  who  belong  to  the  Amberley 
church  or  tchools.  Every  article  exhibited  must  be 
made  entirely  by  the  person  who  sends  it.  Combined 
with  the  industrial  exhibition,  I  would  suggest  that  any 
friends  who  have  objects  of  interest  to  exhibit  should 
be  requested  to  lend  them  for  public  exhibition  on  this 
occasion;  the  one  exhibition  would  thus  add  interest 
and  give  power  to  the  other.  The  exhibition  to  be 
open  two  or  three  mornings  and  evenings.  The  Am- 
berley '  Industrial'  band  will  attend,  when  able.  None 
of  the  things  eold  to  be  removed  till  the  exhibition  is 
over.  Such,  dear  friends,  is  a  rough  plan  of  my 
scheme.  I  am  sure  it  would  answer,  and  do  good,  if 
you  would  all,  big  and  little,  men  and  women,  only  try 
to  do  your  best.  Let  everybody  make  a  something, 
however  small  or  simple.  Do  not  be  shy,  or  hesitate  to 
join  our  band  of  workers.  Let  every  person  in  the  parish 
if  possible  be  an  exhibitor,  and  try  and  make  something 
whioh  will  do  him  credit.  Great  moral  benefits  must 
result  if  we  endeavour  to  spend  our  winter  evenings  in  a 
profitable  way.  Let  us  look  upon  this  effort  in  this 
light ;  let  us  all  remember  the  end  we  have  in  view  ;  let 
a  family  work  together  in  common,  and  it  must  produce 
family  love  and  union.  The  hearts  of  the  fathers  will 
be  turned  towards  their  children.  If  a  small  sum  of 
money  could  be  raised,  we  might  bestow  a  few  pre- 
sents on  those  amongst  our  poorer  friends,  where  industry 
and  ingenuity  had  been  manifested,  and  where  there  had 
been  persevering  effort,  amidst  poverty  and  difficulty." 


Statues  of  Eminbmt  Meh.— Sra,— What  has  the 
Council  done  with  the  Committee  on  this  subject?  I 
hope  the  Committee  is  to  be  re-appointed,  and  that  the 
following  extract  from  the  Times,  of  November  20th, 
will  be  read  by  it.  Tho  Thames  embankment  will  aflbrd 
even  a  finer  sight  than  a  boulevard  for  an  avenuo  of 
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statues,  and  I  suggest  that  the  council  put  themselves 
into  communication  with  tl»e  Metropolitan  Board  of 
Works:—"  It  is  true  that  no  city  in  the  world  has  under- 
gone such  transformations  as  Paris  for  the  last  ten  or 
twelve  years.  Streets  of  portentous  length  liave  beeu 
cut  through  masses  of  masonry,  old  or  new,  as  they  hap- 
pened to  be  in  the  way,  laid  bare  recesses  the  very  exist- 
ence of  which  had  been  almost  unknown  to  the  ancients 
of  the  other  quarters,  and  penetrated  into  alleys  and 
winding  lane^,  the  abode  of  pestilence  and  crime,  and 
through  which  light  and  air  bad  nuver  filtered.  Foun- 
tains, gardens,  and  squares  stand  where  only  a  few  years 
ago  no  human  liabitation  was  seen.  This  is  not  enough. 
What  has  hitherto  been  done  is  but  the  solid  portion  of 
the  monument  which  is  meant  to  perpetuate  the  memory 
of  Napoleon  III. — the  mere  masonry,  the  grosser  part  oi 
the  design.  Stately  mansions  have  arisen,  as  if  by  magic; 
there  is  a  very  wilderness  of  boulevards ;  sewers  run  in 
all  directions  underground ;  squares  are  planted  with  trees ; 
and  masons,  blacksmiths,  carpenters,  dec,  have  done  their 
best.  The  substantial  and  the  useful  being  now  so 
much  advanced  the  moment  is  come  for  the  ornamental, 
and  when  the  mechanic  must  give  way  to  the  artist. 
People  talk  of  a  double  road  of  statues  starting  from  the 
Place  du  Trdne,  traversing  the  Boulevai'ds  and  the 
Champs  Elye^es,  and  tenninaiing  at  the  triumphal  arch 
of  the  Place  de  I'Etoile ;  that  is,  from  one  extremity  of 
Paris  to  the  other.  Those  statues,  in  marble  or  in  bronze, 
are  to  reproduce  all  that  was  most  celebrated  in  Mon- 
archical, Republican,  and  Imperial  France,  so  that  in  this 
open-air  museum  the  French  may  see  at  a  glance  all  that 
their  country  has  produced  of  what  was  glorious  in  wai', 
in  lettera,  and  in  the  arts ;  and  that  the  very  omnibus 
dtivers  and  hackney  coachmen  may  read  as  they  run  the 
lives  of  these  worthies."— I  am,  &c.,  F.  S. 
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Ordinary  Meetxngs. 

Wednesday  Evenings  at  8  o'clock. 

Dec.  21. — The  Articles  seDt  in  Competiiion  for  the 
Art- Workmanship  Prizes  will  be  Exhibited  ;  and  a  short 
Review  of  the  Society's  past  and  present  action  in  the 
PFomotioQ  of  Jndaslrial  Edacatlon,  by  S.  T.  Dayjemfobt, 
Haq.,  will  be  read. 


Cantor  Lectures. 

"Os  TR  BEPBODuoTiosr  GP  Natubal  Fosms  Br  Abt 
AND  Mandfaotvbr."  By  B.  Watebhousb  Hawkins, 
Esq.,  P.G.S.,  F.L.S. 

Dec.  19. — ^Lectubb  II. — Demonstrations  of  the  unity 
of  plan  in  the  external  forms  of  animals,  the  just  appre- 
ciation of  which  facilitates  the  work  of  the  artistic  pro- 
^^^r,  and  adds  to  the  enjoyment  of  the  intelligent 
powcsEor  of  works  of  art. 

Jim.  16th,  1865. — Leotuee  III. — On  the  varieties  of 
aiU^tic  treatment  of  the  forms  of  animal  and  vegetable 
li>«~pictoTial  representation;  conventional  ornamental, 
^egorical,  and  symbolic  combinations  of  animal  forms. 

Ja^.  28bd. — ^Lconms  IV. — On  the  fitness  of  designs, 
aM  their  adaptation  to  the  conditions  of  the  materials  in 
vhich  they  are  to  be  produced.  (Demonstrated  by  metal- 
^^k  processes,  sand-mouldiog,  casting,  and  chasing). 

Jas.  30th. — Lectubb  V. — On  Ceramic  Manufactures, 
vith  the  Influence  of  the  material  on  the  design  and  its 
SKcessfal  production — modem  Terra  Cotta,  Delia  Bobbia 
We,  Slajolica,  and  Parian. 

These  Lectures  are  open  to  Members  free  of 
clarge,  and  a  Member  bas  tbe  privilege  of 
introdncing  ONE  Friend  to  eacb  Lecture.  A 
?et  of  tickets  for  this  purpose  bas  been  sent  to 
every  member. 


ImttMngs  Af  tire  S^DOtiisi, 


CANTOB  LECTUBES. 

"  Ok  the  Pboduotion  of  Natubal  Fobms  by  Abt  and 
Mandfaotuee."  Br  B.  Watebhousb  HawkimSi  Esq., 
F.G.S.,  F.L.S. 

Fibst  Lectube. — ^MoKSAT,  Dec.  12. — ^Imtboductobt. 

Mb.  Watebhousb  Hawkxhs  delivered  the  inaagurjil 
lecture  of  his  course  in  connection  with  the  Cantor 
Series  of  the  present  session.  The  subject  to  which  he 
especialy  desired  to  direct  attention  was  the  application 
of  natural  forms  to  Art  and  Manufactures.  In  his  intro- 
ductory remarks  he  referred  to  the  greatly  advanced  ap- 
preciation of  Art  by  the  English  people  since  1851,  and 
pointed  out  the  educational  advantages  which  had  resulted 
from  the  Great  Elxhibition,  by  the  establishment  of  a 
National  Museum  of  Art  Industry  at  South  Kensington, 
a  collection  in  connection  with  which  the  Government 
Schools  of  Design  were  established,  and  which,  in  its 
intrinsic  merit  and  arrangement,  was  unequalled  by  any 
other  similar  museum  in  Europe.  Notwithstanding  the 
improved  appreciation  of  Art  by  the  public,  and  the 
advantages  which  existinff  Art  collections  affoided  to  the 
student  and  workman,  he  neveiiheless  deplored  the 
inability  of  the  English  artist  to  produce  designs  suited  to 
the  requirements  of  the  British  manufacturer,  equal  to 
those  produced  by  the  foreign  designer  and  artist-^this 
was  particularly  evidenced  by  the  fact  that  in  the  Exhi- 
bition of  1862,  nearly  every  important  work  exhibited 
by  our  great  Art- Workmanship  manufacturers  had  been 
produced  from  the  design  of  some  foreign  artist  He 
then  proceeded  to  discuss  the  reason  of  this  deflciency  of 
the  English  artist,  and  stated  that  he  considered  it  re* 
suited  from  the  nature  of  the  training  to  which  Art- 
students  were  subjected  in  England,  as  compared  with  tbe 
system  pursued  in  continental  countries.  In  England  the 
Art  instruction  tended  to  create  skillful  copyists,  great 

Erecision,  and  steadiness  of  hand  in  the  use  of  the  pencil, 
ut  at  the  same  time  crippled  the  mind,  whereas  on  the 
Continent  the  student  was  taught  to  take  broad  views  of 
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Art  by  obeerviDg  the  structural  forms  of  objects  in  nature, 
ft  system  which  left  the  mind  and  hand  much  more  free. 
He'  believed  that  the  Englishman's  impediment  was  not 
a  want  of  material  in  which  to  produce,  nor  yet  exampleB 
to  study,  but  resulted  from  a  heavy  drill,  which  created  good 
imitators,  but  did  not  tend  tc  create  inventors.  In  order 
to  invent  or  create  successfully  good  designs  for  the  Art 
manufacturer,  it  was  necessary  that  the  artist  should 
possess  a  thorough  knowledge  and  appreciation  of  the 
structure  of  natural  objects,  without  which  knowledge 
it  was  impOMible  for  the  draftsman  to  adapt  the  frames  of 
men  or  animals  to  the  requirements  of  the  omamentist 
and  the  ptocesaes  of  production,  and  ornament,  if  prodoood 
without  a  knowledge  of  structure,  inevitably  resulted 
in  imperfect  drawing  or  unnatural  distoiiions.  He  then 
proceeded  to  point  out  that  one  universal  law  of  structure 
pervaded  the  whole  of  the  animal  kingdom,  a  knowledge 
of  which  enabled  tlie  designer  to  correctly  represent  and 
apply  the  conception  of  his  mind  to  the  ornamentation  of 
matter ;  and,  by  means  of  diagrame  which  he  drew  upon 
the  black  board,  showed  that  man  in  an  erect  position 
could  readily  be  made  to  represent  a  lion,  as  commonly 
drawn  in  Heraldry,  stating  at  the  same  time  that, 
structurally,  the  two  were  identical.  He  then  referred 
to  the  importance  of  natural  history  museums  in  an 
Art  point  of  view,  and  called  attention  to  the  method 
employed  by  Mr.  Waterton  of-  piveerving  skins  of  birds, 
animals,  and  reptiles,  by  the  use  of  corrosive  sublimate 
dissolved  in  spirits  of  wine,  and  urged  the  importance  of 
natural  forms  being  preserved  ti-uthfully  in  an  artificial 
state,  as  otherwise  the  specimens  tended  to  mislead  the 
student  rathei  than  to  instmct  him  in  the  flowing  lines 
and  graceful  forms  so  commonly  to  be  found  in  the  animal 
kingdom. 


Fifth  Ordikart  Meeting. 

Wedneaday,  December  14:th,  1864 ;  Lord  Duf- 
ferin,  K.O.B.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  aa  members  of  the  Society  : — 

Bay  ley,  John  C,  1,  Park-place-viUas,  Maida-hill,  W. 

Buxton,  William,  Lime-tree  Lodge,  BotherhiChe,  S.E. 

Hancock,  Henry  J.  B.,  Duke's- hiU,  Baoshot. 

Knight,  John  Peake,  South  Eastern  Itailway,  London- 
bridge,  S.E. 

Lowe,  John  Stanley,  31,  Commarkot^street,  Oxford. 

MeUisa,  George  Whalley,  17,  Talbot- terrace,  Wcatboume- 
park,  W. 

Pamell,  Hugh,  M.A.,  3,  New-square,  LincolnVinn,  W.C. 

Strachan,  Charles  Henry,  61,  King's- road,  Gamden.town, 
N.W. 

Vincent,  Henry,  28,  Momington-craBcent,  N.W. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society : — 

Banieflv  Joseph,  5,  St.  Thomas'-street,  Borough,  S.E. 

Batson,  John,  42,  Brewer-street,  Golden-square,  W. 

Dear,  Alfred,  Pavilion,  Belgravia,  S.W. 

Dear,  Arthur,  Pavilion,  Belgravia,  S.W. 

Forristall,  Michael,  The  Hermitage,  Forrest-hill,  S.E. 

Grundy,  John.  The  Middle  Temple,  B.C. 

Hall,  J.,  29,  Warwick-square,  S.W. 

Hbth,  Edward,  Oakfield  Lodge,  Huddersfield. 

Lane,  William  James,  5,  Studley- villas,   Stndley-road, 

Clapham,  S. 
Lord.  James,  St.  John's  Lodge,  Wandsworth-common, 

S.W. 
Monteith,  James,  38,  Duke  street,  St.  James's,  S  W. 
Moss,  William  H.,  19,  Parliament-street,  Hull. 
Bochusflen,  Theodore  Anthony,  9,  Friday-street,  E.G. 
Saunders,  Edwin,  13«,  Geoi^sti-eet, Hanover- square, W. 
Sohweizer,  J.  J.,  28,  Poole  street,  New  North-road,  N. 
Scott,  Rev.  C.  B.,  19,  Dean's-yard,  Westminster,  S.W. 


Turner,  Henry,  St.  Joseph's  road,  Higher  Tranmei-e,  Bir- 
kenhead. 

Twentymaa,  William  Holme,  Manor-hill,  St.  JohnV 
woocl,  N.W. 

Vaudrey,  Henry,  10,  Norland-square,  Notting-hill,  W. 

Walkei,  G.  H,,  Rugby. 

The  following  Institutions  have  been  taken 
into  Union  since  the  last  announcement  : — 

Knutsford,  Penny  Readings. 

Preston,  Institution  for  the  Diffusion  of  Knowledge. 

The  Paper  read  was — 

ON  THE  RECENT  PROGRESS  AND  PRESENT 
STATE  OF  INDUSTRY  IN  IRELAND;  AND 
THE  DUBLIN  INTHJiNATiONAL  EXHIBITION 
OF  1865. 

By  Sir  Robert  Kake,  F.R.S.,  President  of  QraEs's 
College,  Cobk,  and  Dieeotob  of  thb  Miiskdm  of 
Irish  Industby,  Dublih. 

Ai  the  request  of  the  Executive  Committee  of  the 
Industrial  Exhibition,  which  is  to  be  held  in  Dublin  in 
the  summer  of  next  year,  I  have  undertaken  to  Imng 
under  your  notice  this  evening  some  explanation  of  the 
ciroumstances  under  which  that  Exhibition  has  been 
undertaken,  and  the  airangements  which  have  been  made 
to  secure  its  success,  together  with  such  notice  of 
the  present  position  of  Ireland,  in  an  industrial  point  of 
view,  as  may  enable  the  members  and  visitors  of  thi$ 
Society,  representing  as  they  do  so  fully  the  industrial 
intelligence  and  commercial  energy  of  this  country,  to 
judge  whether  the  objects  for  which  we  in  Ireland  are  now 
labouring  are  worthy  of  that  sympathy  and  co-operation 
which  I  trust  we  shall  be  able  to  obtain.  Almost  simul- 
taneously with  the  earliest  efforts  of  this  Society,  to 
realise,  by  means  of  exhibitions,  the  actual  position  of 
British  industry,  similar  exertions  were  made  by  those  in 
Ireland,  who  were  anxious  to  direct  the  energies  of  that 
country  to  the  permanent  and  solid  advantages  of  indus- 
trial pursuits ;  and  amongst  the  means  employed  for  that 
useful  purpose,  exhibitions  of  manufactures  held  a  pro- 
minent place,  these,  although  necessarily  of  a  local  and 
limited  character,  obtained  a  large  amount  of  popularity 
and  success.  All  such  exhibitions,  however,  whether  held 
here  or  in  Dublin,  could  be  considered  but  as  the  faint 
glimmerings  of  dawn  heralding  the  full  refulgence  of  the 
day  when  under  the  august  Prince,  whose  lose  the  friends  of 
intellectual  and  industrial  progress  will  always  deplore,  the 
Exhibition  of  1851  was  inaugurated,  and  that  unparalleled 
review  of  the  aggregated  pi-oductive  forces  of  the  world 
was  opened  to  the  assembled  nations.  The  impetus  thus 
given  led  to  a  gi*eater  development  being  allowed  to  the 
Exhibitions  which  took  place  in  Ireland  immediately  after, 
as  in  Cork  in  1 852,  and  especially  in  Dublin  in  1853. 
The  objects  were  no  longer  limited  to  Irish  nianufacture.% 
as  they  had  previously  been,  but  the  British  and  foreign 
manufacturers  were  invited,  to  render  the  Exhibition  in 
Dublin,  as  in  London,  really  international.  The  Dublin 
Exhibition  of  1853,  for  which  a  building  admirable  in  its 
adaptation  had  been  provided  by  the  liberal  enterprise  of 
Mr.  Dargan,  was  remarkable  for  the  introduction  of 
Fine  Arts  as  a  leading  department,  and  was  honoured  by 
the  presence  and  approval  of  Her  Majesty  the  Queen 
ftud  her  illustrious  Consort. 

The  great  International  Exhibition  of  1862,  whicn. 
after  the  interval  of  eleven  years,  had  renewed  with  still 
greater  richness  and  completeness  of  illustration  the 
glories  of  1851,  had  naturally  suggested  that  after  a 
similar  inter\'al  an  International  Exhibition  should  W* 
held  in  Dublin.  It  may  be  stated  that  an  Exhibition  has 
this  year  been  held  at  Dublin  and  attained  considerable 
popularity.  Being  limited,  with  the  exception  of 
machinery,  to  the  display  of  objects  of  Irish  manufacture, 
this  Exhibition  was  on  too  small  a  scale  to  reprei^ent  in  any 
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degree  iUe  progress  which  foreign  and  domestic  industry 
has  n^e  within  the  last  ten  years. 

The  opportunity  of  which  it  is  now  proposed  to  make 
use,  io  Older  to  organize  in  Dublin  an  International  Ex- 
hibition, which  shall  be  the  worthy  successor  of  the  great 
BQcceEsesof  1851,  of  1853,  and  of  1862,  has  arisen  from 
the  hci  that  a  namber  of  gentlemen,  of  whom  it  is 
oDiy  Deoessary  to  mention  the  names  of  the  Duke  of 
Leittster,  of  Mr.  Guinness,  and  of  Mr.  Dargan,  possessing 
&tOQce  the  inclination  and  the  power,  have  undertaken  to 
proride  for  the  citizens  of  Dublin  a  great  winter  garden 
and  boildings  containing  concert  and  lecture  rooms,  sup- 
pljrJBg,  but  on  a  smaller  scale,  the  resources  and  enjoy, 
meotsof  the  Crystal  Palace  at  Sydenham.  An  independent 
Execstive  Committee  having  been  formed  to  organise  and 
cuiy  oat  an  International  Exhibition,  the  Directors  of 
the  Winter  Garden  have  most  liberally  placed  their 
fine  buildings  altogether  at  the  disposal  of  the  Com- 
mittee for  that  purpose,  and  the  Executive  Committee 
haTe  gladly  availed  themselves  of  this  truly  patriotic 
propoal.  The  Exhibition  will,  therefore,  be  omnised 
OBder  extremely  &vonrable  conditions,  as  all  diat  in 
other  previous  occasions  had  entailed  the  greatest 
amoimt  of  expense,  of  responsibility,  and  of  ride,  will 
have  been  spontaoeoosly  and  all  but  gratuitously  pro- 
Tided,  whilst  the  aaihority  and  direction  is  preserved  en- 
tirely in  the  hands  of  the  Executive  Committee.  The 
gTMt  advantage  which  will  thus  naturally  result  to  ex- 
hibitors in  the  arrangement  of  their  articles  will  be  easily 
mdentood,  and  it  has  been  arranged  that  all  funds  arising 
from  the  receipts  above  the  payments  of  the  expenses  inoi- 
dcDtil  to  the  Exhibition,  shall  be  vested  in  a  Committee 
of  noblemen  and  gentlemen,  under  whose  direction  the 
excess  shall  be  applied  to  public  purposes  for  the  advance- 
moii  of  Arts  and  Sciences  in  Ireland. 

Soch  \xm^  the  circumstances  under  which  the  pro- 
posed Exhibition  is  to  take  place,  I  shall  very  briefly 
notice  the  position  which  the  building  occupies.  It  is 
Bitoated  on  the  soath  side  of  Dublin,  and  in  what  may  be 
eoofiidered  the  most  fitshionable  quarter  of  the  citv; 
close  to  the  terminus  of  the  railway  which  leads  to  the 
beantifol  mountain  scenery  of  Wicklow.  The  extent  of 
spue  aooommodation  available  may  be  found  in  detail 
I7  reference  to  plans  which  are  in  the  office  of  this 
Society,  but  I  need  only  say  that  the  accommodation 
already  at  their  disposal  is  very  large,  and  there  are,  as  I 
believe,  now  present,  gentlemen  representing  the  Commit- 
tee of  Advice  and  the  Executive  Committee  who  will  be 
ible,  and  I  am  sore  willing,  to  supply  information  as  to  the 
^ild  of  space,  mnch  more  precisely  than  I  could  attempt 
to  do.  The  principal  portions  of  the  Exhibition  will 
be  located  in  the  Great  Conservatories  of  the  Winter 
Quden,— constructions  in  glass  and  iron,  rivalling  the 
Crystal  Palace  itself  in  elegance  of  design,  although  of 
coone  much  inferior  in  extent,  and  affording  advantages 
u  to  supply  of  light  and  means  of  display  which  could 
not  be  surpassed. 

Under  those  favourable  circumstances  it  may  be  hoped 
tbat,  Dot  merely  on  public  grounds,  but  even  on  the  lower 
Int  more  directly  practical  basis  of  individual  advantage, 
^e  may  hope  for  the  co-operation  of  the  manufacturers  of 
Great  Britain,  who  cannot  fail  to  derive  material  benefit 
uoDi  brioging  the  products  of  their  factories  and  work- 
wops  Qnder  the  immediate  cognizance  of  the  Irish  people. 
The  Executive  Committee  have  good  grounds  for  ex- 
pectation that  the  industrial  resources  and  products  of 
^  Coloniea  and  of  the  European  ContioenUl  States,  with 
"^wely  an  exception,  will  be  adequately  represented  on 
«at  occasion.  Gentlemen  of  great  activity  and  intelli- 
gaice  have  visited,  on  the  part  of  the  Executive  Com- 
uutee,  the  governmental  authorities  and  the  industrial 
centres  of  the  Contmental  States;  they  have  been 
wufonnly  received  in  a  most  friendly  spirit,  and  have 
J«»if  ed  promises  of  active  co-operation.  We  shall  thus 
we  tifought  before  the  inhabitanU  of  Ireland  the 
^*^03t  beautiful   and   perfect    productions   of    the   in- 


dustrial enterprize  and  artistic  genius  of  Italy,  of 
France,  of  Germany,  and  of  Belgium.  We  shall  have, 
as  I  expect,  very  efficient  evidences  of  what  Ireland  itself 
can  do  in  the  way  of  manufactures ;  and  it  is  to  be  hoped 
that  the  British  manufacturers,  even  satiated  as  they  may 
well  be  with  triumphs  already  gained,  and  somewhat 
fatigued  from  the  exertions  by  which  that  success  was 
earned,  wUl  still  not  allow  an  International  Industrial 
Exhibition  to  take  place  without  Great   Britain    being 

Eroperly  represented,  the  more  when  that  Exhibition  will 
e  held  under  the  aog^t  sanction  of  Her  Majesty  the 
Queen,  who  has  most  graciously  been  pleased  to  become 
its  patron,  and  when  the  Executive  Committee  have 
reason  to  expect  that  the  Exhibition  will  be  honoured  by 
the  presence  of  their  Royal  Highnesses  the  Prince  and 
Princess  of  Wales. 

Among  the  elements  of  success  to  which  the  Elxecutivo 
Committee  attach  the  greatest  value,  must  be  con- 
sidered the  support  and  co-operation  which  has  been 
received  from  the  Council  and  officers  of  this  Society. 
By  their  assistance  a  London  Committee  of  Advice 
has  been  formed,  which  has  contributed  materially  to 
our  success.  The  all-pervading  and  well-earned  in- 
fluence of  the  Society  of  Arts  throughout  the  manu- 
facturing world  secures  to  its  recommendation,  or  as  1 
may  say,  to  its  endorsement,  an  attention  that  no  other 
body  could  command ;  whilst  the  accumulated  experience 
of  its  officers  in  everything  connected  with  the  organisa- 
tion and  management  of  Sidustrial  Exhibitions  has  even 
already  proved  of  the  utmost  value.  The  Members  of 
the  Executive  Committee  are  therefore  anxious  that  I 
should  express  how  deeply  they  feel  the  benefits  of  the 
advice  and  assistance  they  have  received  from  this 
Society. 

Whilst  making  the  arrangements  which  I  have  endea- 
voured to  describe  for  procuring  a  full  and  satisfactory 
representation  of  the  natural  resources  and  industrial  pro- 
gress of  our  colonies  and  of  foreign  states,  the  Executive 
Committee  has  had  its  attention  naturally  directed  to  the 
position  which  the  productions  of  their  own  country  should 
occupy  in  the  Exhibition.  Two  courses  were  open 
to  them — ^the  one,  of  carrying  out  the  principle  of 
geographical  classification,  which  will  be  adopted  as 
regards  the  colonies  and  foreign  countries,  and  thus  to 
arrange  the  manufactures  of  Great  Britain  and  of  Ireland 
separately ;  or  on  the  other  hand,  to  merge  all  separate 
insular  existence,  and  exhibit  under  one  head  the  indus- 
trial productions  of  the  United  Kingdom.  Although  the 
former  jplan  might  have  tended  to  conciliate  to  the 
undertakuig  a  good  deal  of  local  feelings  and  honest 
prejudices,  the  Executive  Committee  have  decided  upon 
adopting  the  other  course,  and  propose  to  arrange  that 
all  natural  and  manufactured  products  of  Ireland  shall 
fall  into  their  respective  positions  as  elements  of  the 
great  total  of  British  industry,  extending  to  the  results  of 
industry— that  fusion  of  interests  and  of  objects  which 
has  already  made  so  much  progress  in  the  political  and 
social  relations  of  those  two  countries. 

In  takmg  this  course,  however,  the  Committee  are  quite 
sensible  of  the  risk  that  the  industrial  productions  of  Ire- 
land— which  are  so  limited  in  amount  and  in  variety, 
as  compared  with  those  of  Great  Britain — might  easily  be 
lost  sight  of,  and  pass  unnoticed  in  the  unmensity  of  the 
results  displayed  by  her  more  fortunate  Sister ;  and  that, 
although  acting  upon  the  purest  motives,  and  taking 
a  course  which  I  am  sure  will  be  found  to  be  correct,  they 
might  be  the  innocent  means  of  an  injustice  being  done  to 
the  manufacturers  of  their  native  land.  This  it  is  de- 
sirable to  prevent,  and  hence  I  feel  it  my  duty  in  this 
paper,  which  may  be  considered  as  in  some  degree  a  fore- 
shadowing of  the  Exhibition  which  is  to  come,  to  supply 
a  notice  of  the  present  condition  of  manufacturing  in- 
dustry  in  Ireland,  not  attempting  to  go  into  details,  or  to 
mention  every  department,  but  only  such  as  may  furnish 
an  idea  of  what  is  being  done,  and  what  we  may  hope  to  be 
able  to  do  in  the  way  of  successful  manufactures. 
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Every  person  is  familisr  with  the  fact  that — whilst  in 
this  country  the  great  development  of  mannfactores 
forms  the  charaoteristic  of  its  social  oivanisation  and  the 
foundation  of  its  political  strength — in  Ireland  the  mana- 
facturing  industry  has  not  attained  any  similar  extension, 
and  that  agriculture,  generally  speaking  of  an  imperfect 
kind,  forms  the  principal  mean»  of  ooonpation  and  of 
existence  to  the  people.  Hence  the  terrible  resnlts  which 
followed  from  the  potato  disease,  and  consequent  famine 
in  the  years  1845-46,  by  which  not  less  tiian  a  milUon 
and  a  half  of  population  was  destroyed,  and  which,  fol- 
lowed by  a  continuous  stream  of  emigration,  numbering  not 
lees  than  80,000  a  year,  rednoed  the  population  of  Ireland 
from  8,175,124,  in  1841,  to  5,798,967,  m  1861.  I  do  not 
feel  called  upon,  or  indeed  here  even  authorised,  to 
express  an  opinion  as  to  how  far  this  great  diminution  of 
population  is  to  be  regarded  as  a  national  misfortune  or 
the  reverse ;  it  is  impossible,  however,  not  to  recognise 
that,  under  at  least  two  points  of  view,  society  has  bene- 
fited by  the  changes  thereby  introduced :  Firstly,  the 
establishment  of  the  Incumbered  Estates  Court,  by  which 
the  position  of  landed  property  has  been  simpliffed,  and 
the  introduction  of  an  improved  system  of  agriculturo 
facilitated.  Secondly,  the  rate  of  wages  has  been 
veiy  materially  increased,  and  payments  in  money  gene- 
radly  substituted  for  a  complex  system  of  allowances, 
which  practically  left  to  the  agricultaral  labourer  little 
beyond  the  mere  permission  to  live. 

A  population  thus  speeially  devoted  to  agrioultare  in 
its  simplest  form  can  turn  only  with  difficulty,  and  under 
great  stimulus,  to  manufacturing  operations,  so  mueh 
more  complex  in  their  nature,  and  requiring  so  much 
more  of  intellectual  exertion  for  their  successful  proseeu- 
tion.  In  fact,  even  in  England  the  first  introduction  of 
the  staple  manufactures  had  been  mainly  due  to  the 
soocessive  waves  of  foreign  population,  Flemings,  Gtermans, 
and  French,  who,  retiring  from  the  political  and  religtooB 
persecutions  to  which  they  were  exposed  in  their  respective 
oeuntries,  sought  the  safety  and  refhge  which  England 
alone,  then  even  as  now,  presents  to  all  that  peaceably 
land  upon  her  shores.  To  the  philologist  a  curious  stndy 
is  afibraied  in  the  technical  expressions  still  employed  in  the 
every-day  language  of  the  English  workman  in  varioos 
manufactures,  marking  the  foreign  origin  of  those  trades, 
and  ev^n  the  time  and  circumstance  of  their  importation. 

Similarly  in  Ireland  we  were  indebted  principally  to 
strangers  for  the  introduction  of  those  branches  of  manu- 
facture which  were  subsequently  carried  on  with  most 
auoceas ;  and  in  many  cases  the  names  most  emine;^,  even 
at  the  present  day,  among  our  mercantilo  oommunity, 
mark  nnmistakeably  the  historical  events  which  bad 
deprived  their  native  oountriee  of  the  ancestors  of  sacdi 
worthy  sons. 

Ihe  absence  from  Inelmd  of  any  abondant  deposits  of 
bituminous  coal,  saoh  as  oocur  in  this  island,  and  on  which 
gift  of  nature  has  been  built  up  the  colossal  fabric  of 
England's  indnstrial  power,  necessarily  prevents  the 
establishment  in  that  country  of  tho«e  bnmchee  of  trade 
in  which  the  cost  of  fuel  fbrma  any  veiy  lai^e  pro- 
portion of  the  total  cost  of  production.  Hence,  al^ongh 
possessing  in  abundance  deposits  of  the  richest  iron  ores, 
we  have  not  had  any  successful  establishment  of  iron 
smelting  in  recent  times.  The  iron  ores,  however,  both 
as  eaiihy  carbonate  and  as  hematite,  are  now  largely  ex- 
ported from  Ireland  to  this  country  to  supply  the 
enormously- increased  demand.  Similarly,  although  large 
quantities  of  copper  ore  are  raised  in  Ireland,  principally 
in  the  southern  counties  of  Cork  and  Waterford,  the  ore 
is  shipped  to  Swansea  to  be  smelted,  as  the  large  pro- 
pertioB  of  fuel  which  is  required  in  smelting  copper  would 
render  the  progress  in  Ireland  too  costly  to  be  profitably 
carried  on. 

In  the  case  of  the  ores  of  lead  and  silver,  however,  the 
proportion  of  fuel  necessary  is  not  so  large,  and  not  merely 
are  all  the  lead  and  silver  ores  raised  in  Ireland  smelted 
in  the  vicinity  of  Dublin,  but  a  lai-ge  quantity  of  foreign 
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ores  of  those  metals  are  imported  for  Irish  smelting 
works,  the  produce  from  which  is  highly  esteemed,  not 
merely  in  tiie  local  but  in  the  British  markets.  I  believe 
that  this  department  of  mineral  industry  will  be  found 
very  efficiently  represented  by  Irish  smelters  in  the  coming 
Exhibition. 

Although  ihe  smelting  of  iron  ores  and  the  actual 
manu&cture  of  iron  is  not  now  carried  on  in  Ireland,  yet 
there  is  a  very  large  amount  of  trade  in  the  making  of 
machinery,  especially  for  the  linen  manufacture,  of  steam 
engrines  and  water-wheels,  and  of  late  years  of  iron  ships. 
This  latter  business  has  already  assumed  large  proportions. 
The  Messrs.  Harland  and  WolfF,  of  Belfast,  have  built  in 
the  last  ten  years  twenty  vessels,  of  an  aggregate 
tonnage  of  86,913  tons,  giving  employment  to  about 
1,200  men.  The  establishment  of  Messrs.  Malcolmson, 
at  Waterford,  is  similarly  active,  and  employs  about  SOU 
men,  turning  out  annually,  at  least,  one  first-daas  steamer, 
mostly  above  2,500  tons  burden  each,  and  engaged  in 
transatlantic  voyages.  The  establishment  of  Mr.  Pike, 
in  Cork,  is  equally  soocessful;  whilst  that  of  Messrs. 
Walpole,  Webb,  and  Bewley,  of  Dublin,  although  only 
two  years  in  existence,  already  gives  employment  to  about 
600  hands,  and  has  completed  five  vessels,  of  which  one 
of  1,434  tons  burden,  the  Knight  Chmmandery  was  almost 
the  only  ship  that  rode  out  uninjured  the  terrific  cyulone 
that  recently  caused  such  frightnil  calamity  at  Calcutta. 
I  mention  Uiese  particulars  to  illustrate  huw  mnch  of 
industrial  activity  there  already  exists  in  Ireland,  and 
how  marked  the  extension  of  that  activity  in  c;;rtain 
departments  has  latterly  become. 

A  very  lai^e  branch  of  mining  industry  in  Ireland,  that 
of  iron  pj^tes  or  sulphur  ore,  becomes  the  basis  of  an 
extensive  series  of  chemical  manufactures,  which,  how- 
ever, are  limited,  just  as  in  the  case  of  iron  smelting,  to 
those  branches  in  which  the  cost  of  fuel  does  not  form  a 
reponderant  proportion  of  the  total  coat  of  manufacture. 
a  Dublin,  Corit,  and  Bel&st,  lai^  quantities  of  solphuric 
acid,  of  chloride  of  lime,  sulphate  of  soda,  magnesia,  &c., 
ai'e  made ;  the  important  branch  of  alcali  making,  as  caustic 
and  carbonate  of  soda,  however,  is  not,  as  I  believe,  carried 
in  Ireland  beyond  the  manufoctures  of  sulphate  of  soda. 

In  mentioning  the  absence  in  Ireland  of  deposits  of  bitu- 
minous coal  of  industrial  importance,  it  is,  perhaps,  proper 
to  mention  that  several  extensive  coal  fields,  yielding,  how- 
ever, principally  anthi'acite  coal,  exist  in  the  interior  of 
that  count^,  and  are  worked  with-  success  and  profit. 
Their  produce  is,  however,  not  so  well  fitted  for  manufw- 
turing  purposes,  and  is  all  employed  for  domestio  par- 
poses  in  their  localities. 

I  cannot  pass  fh>m  the  subject  of  IVtoh  fuel  wiUiout 
refsrenee  to  what  constitutes  so  important  a  featnre  in  the 
scenery  and  the  agriculture  of  Ireland,  the  Irish  peat- 
bogs. The  reclamation  of  those  great  tracts  of  land  to 
the  uses  of  agriculture,  and  the  employment  of  tfaoss 
stores  of  peat  to  the  purposes  of  fuel,  have  occupied,  and 
very  properly,  a  very  large  amotmt  of  attention;  but, 
whilst  recognising  fully  the  importance  of  the  Bubjeefc>  it 
will  be  seen  that  Uie  progress  of  society  and  of  the 
indnstrial  arts  in  later  years  has  divested  the  question  of 
much  of  the  paramount  importance  that  formeriy 
belonged  to  it.  In  regard  to  the  restoration  of  the  peat- 
bogs to  agricultural  purposes,  the  first  and  neeessaiy 
element  must  be  a  perfect  drainage,  a  measure  of  truly 
national  importance,  indispensable  for  the  proper  cultiva- 
tion of  even  the  beet  land,  and,  in  considering  which,  the 
improvement  of  mere  peat  mosses  cannot  be  held  the 
primary  object.  But  now  that  by  the  researches  of 
Liebig,  of  Lawes,  and  others,  the  true  ^principles  of  the 
growth  of  agricultural  crops  are  understood ;  it  is  well 
known  that  even  thoroughly  drained  peat  will  not  sapply 
the  materials  required  for  the  production  of  food,  and  that 
the  cost  of  supplying  those  materials,  in  the  fbnn  of 
manures,  if  applied  to  the  same  area  of  land  of  more 
suitable  constitution,  will  yield  greater  and  more  profitable 
returns.    Hence,  where  ordinaiy  fkrm  land  can  be  otytained , 
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K  izDprovement  i*  preferable,  as  a  field  for  the  eniploy- 
zkui  of  Ubour  and  of  capital,  to  the  reclamation  of  peat 

^uziilarly,  tlie   altere<l   circumstances  of  the  country 

U\r  »ir.-prive«l  the  question  regarding  peat  an  a  fuel  of 

t}j<:h  of  thv  importance  that  formerly  was  attached  to  it. 

r&e  iiicilities  for  internal  inU'rcourae  afforded  by  the  rail- 

«<|r  HTftcm  which  Ireland  already  i)0Srie»H.*?4,  and  which 

leLdft  fmry  year  to  expand,  together  with  the  low  rates 

o(  £ta^,  which  allows  the  introduction  of  sea-bonio 

eok  c  moderate  prices,  all  tend  to  limit  the  area  within 

itiajnat  as  a  fael  can  be  advantageously  employed,  and 

to  ffiooae  lis  use   to  the  vicinity  of  the  bogs  and  to  the 

ipculmral  population.      The];  heatii%  power  of   peat 

l/OLf,  even  when  best  prepared  and  driest,  not  more  tlian 

cv>thinU  of  that  of  coal,  together  with  the  greater  cost 

•c'lnuport  of  a  bulkier  and  less  valuable  article,  place  a 

liiu  ID  ill  ecoiiomy  which  will  determine  practically  the 

na  vithin  whicii  it  can  be  employed.    The  vaiious  plans 

indued  from  time  to  time  for  the  preparation  of  com- 

fMMd  peat  have,  therefore,  been  found  not  to  possess  the 

psturj  advantages  which  had  been  at  first  expected 

teatbtn,  although  eminently  successful  in  so  far  aa 

FBttsBf  a   compact,  convenient,  and    agreeable  fuel, 

vUck.  a  some  respects,  may  deserve  a  preference  over 

Mu.ili&oagh  it  cannot  do  so  for  general  manufacturing 


tht  toil  and    climate    of  Ireland    has  always  been 
^AaUe  to  the  growtli  of  wool,  especially  of  the  longer 
a>pUi  kind,  aiid  at  an  early  period  the  quantities  of 
i*iA  «ool  exported  to  Kngland  were  considered  to  inter- 
iscnmuch  with  the  interest  of  English  wool  growers  as 
ta  Iflid  to  some  harsh  fiscal  regtilations.    Owing  to  various 
cieoiBstaBoes   of   the    country  and    of  the  times,  the 
vwQoi  trade  of  Ireland  had  declined  very  much  indeed, 
■ufl  vhhin  the  last  few  years,  when  it  began  to  revive, 
•dit  is  now  every  year  rapidly  expanding  in  extent  of 
^MMSi  and   in  the  variety  of  articles  made.    Thus  in 
AiiUia,  in  Cork,  in  Watcnford,  and  in  various  inland 
iomVi  woollen  and  worsted  mills  that  had  been  abandoned 
Iwt  roHuncd  work,  mills  already  in  action  have  aug- 
nsled  their  number  of  looms  and  spindles,  and  new  mills 
m  bfing  erected.     This  great  improvement  is  paitly  due 
tathe  &ct  that  the  diminished  supply  of  cotton  has  pro- 
^ad  a  general   increase    of  activity  in  the    woollen 
ndk   and    also     to    the    excellent    character    which 
IriA-made     woollen     goods    have     acquired    in     the 
£csUih   markets,    being  practically    free    from    those 
Kfbistioatioua    that    are   but    too    commonly    in    use. 
Xbe  acinal  expansion  of  this  branch  of  indui>tTy  within 
Ms  yean   is  shown  by  the  fact  that  the  number  of 
vscDsn  and  worsted  mills  in  Ireland  had  increased  from 
aise  in  1651  to  forty-three  in  18G3;  being  neaily  463 
feresot. 
The  cotton  xnanufiu^ture  exists  in  Ireland,  but  to  a  limited 
and  latterly,  since  the  diminution  of  the  supply  of 
many  mills  liavc  been  altered  from  cotton  to  flax 
and  weaving,  in  order  to  meet   the  increased 
for  linen  goods.    This  has  l>een  the  case  to  a 
great  extent  with  the  factories  of  Messrs.  Pim,  at  Dublin, 
nd  of  Jdmus.  Halcolmson,  near  Waterford.     The  latter, 
belonging  to  the  rame  enterprising  family  which  I  have 
nenuoiied  already  in  reference  to  the  building  of  iron 
Mips,  is  one  of  the  Ino^t  completely  organiued  manu- 
ftcloring  establishments  with  which  1  am  acquainted.    It 
omtainsSI  ,000  spindles  ami  OdO  power- looms,  with  all  the 
■utaar}-  machinery  required  for  the  spinning  and  weaving 
dspanmcnt.    Being  to  a  giHiat  extent  isolated  from  other 
works  they  an  (^ligod  to  depend  on  themselves,  in  many 
fum,  for  the  eoDstmotion  and  repairs  of  machinery,  and 
keaes  thsce  k  afctadied  to  tlie  mill  a  foundry  and  me- 
dianics'  shop,  whare  machinery  equal  to  any  made  in  the 
best  KogU^  workshops  is  constructed.    The  total  num- 
ber of  hands  enployod  by  the  Measn.  Malcoluison,  in 
tkor  variooi  woiksp  may  be  taken  as  averaging  about 


The  mixed  woollen  and  silken  tissues,  which  are  known 
as  poplins,  or  tabinets,  have  l>een  considered  as  jieculiarly 
an  Irish  fahric,  but  the  manufacture  was  first  introduced 
into  that  country  at  the  lieginning  of  the  eighteenth  cen- 
tury', by  K)me  Huguenot  refugees.  This  branch  of  trade 
had  of  late  years  considerably  de<?lined,  unril  the  recent 
commercial  treaty  with  France,  which  opened  up  tho 
markets  of  that  great  country,  where  the  rich  tissues  of 
the  Irish  looms  were  extremely  jtopular.  Since  that  time 
the  i)oplin  trade  has  been  very  active,  every  comi)etent 
hand  being  fully  employed  until  within  the  last  three 
months,  when  a  reaction  appears  to  have  oci:urred,  which 
lias  somewhat  diminished  the  demand.  This  interesting 
branch  of  trade  gives  employment,  principally  in  Dublin, 
to  more  than  1 .2(X)  p<.Taons,  of  whom  about  one- fourth  aro 
em]doyed  by  the  Messrs  IMni,  a  firm  active  in  all  that 
tends  to  promote  intellectual  cultivation  and  industrial 
habits,  giving,  in  their  various  departments  of  business, 
occupation  to  over  1,000  hands,  and  providing  not  merely 
for  the  material  wants  of  those  in  their  employment,  bat 
practically  evincing  most  pnuKcworthy  interest  in  their 
moral  and  social  life.  By  the  example  of  such  employers, 
labour  is  truly  dignified,  and  leaders  of  industr}'  vmdicate 
their  right  to  the  high  position  which,  in  this  country, 
has  been  so  justly  conceded  to  them. 

Of  all  branches  of  industry,  however,  that  which  is  of 
most  im])ortance  to  Ireland,  from  the  amount  of  capital 
it  represents,  and  the  number  of  persons  to  whom  it  gives 
occupation,  isOhe  linen  trade.  1  am  indebted  to  the  kind- 
ness of  Ml'.  M*llwrath,  secretary  to  the  linen  trade  of 
Belfast,  for  umch  valuable  information  on  that  subjeot, 
and  also  to  Mr.  M'Call,  of  Liaburn,  for  many  interesting 
particulars,  of  which  I  shall  endeavour  to  lay  before  the 
Society  such  general  heads  as  our  limited  time  may 
allow. 

The  linen  trade  of  which  Belfast  has  been  long  tho 
established  head- quarters  in  Ireland  had  been  rather 
falling  off  in  amount,  until  the  interruption  of  the  supply 
of  cotton  by  the  American  War  called  it  into  immensefy 
increased  activity.  The  contrast  in  this  regard  is  well 
shown  by  the  following  figures : — In  1869  thero  were  in 
Ireland  82  iiax-spinning  mills,  containing  051,872  spindles, 
of  which  91,230  were  unemployed  ;  whilst  in  18G4  there 
were  74  spinning  mills  with  650,744  spindles,  of  which 
but  8,860  were  unemployed,  whilst  50,638  additional 
spindles  were  in  May  last  about  being  set  to  work. 
Further,  in  addition  to  the  above  there  were  employed  in 
1864,  14,648  spindles  occupied  in  making  thread,  and 
five  mills  were  in  course  of  erection  to  contain  45,000 
spindles.  In  regard  to  power-loom  factories  for  linen,  a 
similar  remarkable  increase  is  shown  for  the  same  period. 
Thus,  in  1859,  there  were  28  factories  with  3,633  looms, 
of  which  509  were  unemployed,  whilst  in  1864  there  are 
42  factories  with  8,187  looms,  of  which  but  258  are  un- 
employed ;  1,685  additional  looms  were  al)0ut  being  set  to 
work  at  the  date  of  the  return  in  May  Inst .  The  intro- 
duction of  the  factory  svstem  into  the  linen  trade,  and 
especially  the  jx^wer-loom,  is  eomparativfly  modern,  tiie 
first  spinning  mills  for  flax  in  Ireland  having  I  teen  estab- 
lished al)OUt  1828,  previously  to  which  tinie  cotton 
spinnhig  was  much  more  extensively  cairied  on  in  Belfast 
tiiau  it  has  since  been. 

The  great  extension  of  trade  and  the  benefit  to  tho 
operative  classes  which  followed  this  change,  may  be 
illustrated  by.  the  following  fact : — When  spinnini;  and 
weaving  were  done  by  hand,  the  firm  of  llichardsons,  of 
Lisbum,  turned  out  from  16,000  to  20,00  pieces  of  goods 
in  twelve  months ;  that  firm  can  now  deliver  250,000 
pieces^of  bleached  goods  in  the  same  time. 

As  'to  wages,  in  the  old  days  of  spinning  on  the  do- 
mestic  wheel,  the  caniings  were  from  2s.  6d.  to  48. 
weekly,  whilst  at  present  in  spinning  mills  the  ordinary 
work-women  make  from  3s.  6d.  to  6s.  per  week,  and 
8ui)erior  hands  from  6s.  to  8s.  The  best  liand  loom 
weaver  can  only  make  6s.  per  week,  out  of  which  he  has 
to  pay  charges  which  leave  him  only  fis.,  whereas  an  ex- 
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pert  girl,  who  can  attend  to  two  power  looms,  can  make 
lOs.  per  week  clear.  Thus  the  earnings  of  individuals 
have  been  materially  increased  by  the  introduction  of 
steam  machinery  in  the  linen  trade ;  and  in  regard  to  the 
total  amount  of  employment,  there  were  ten  years  ago, 
17,000  peisons  employed  in  this  trade  in  and  about  Bel- 
fast, whereas  in  the  present  year  the  number  employed  in 
the  mills  is  25,000,  exclusive  of  the  vast  number  of  out- 
eiders  who  indirectly  derive  their  subsistance  from  that 
branch  of  manufacture. 

Coupled  with  this  developement  of  the  linen  trade 
there  has  taken  place  a  great  increase  in  the  quantity  of 
flax  cultivation  in  Ireland.  During  the  Crimean  War, 
when  the  Baltic  trade  was  subjected  to  certain  impedi- 
ments, the  quantity  of  land  under  flax  was  increased  and 
amounted  in  1853  to  174,579  aci-es,  but  on  the  restoration 
of  peace,  the  Baltic  trade  being  resumed,  the  demand  for 
home-grown  flax  diminished,  and  the  cultivation  fell  otf 
to  91,646  acres  in  1858.  Since  that  time  it  has  again 
progressively  increased,  and  has  now  assumed  proportions 
entirely  unprecedented,  the  quantity  in  1863  having  been 
214,099  acres,  and  in  the  present  year  having  increased  to 
801,942  acres,  which  at  an  average  of  35  stones  of  clean 
scutched  flax  to  the  acre,  gives  the  produce  of  fibre  at 
10,567,970  stones,  or  66,050  tons :  and  at  an  average  price 
of  7s.  6d.  per  stone,  the  total  value  of  the  crop  of  the 
present  year,  is  £3,962,989.  This  great  increase  of 
jtroduction  is  accompanied  of  course  with  corresponding 
increase  of  the  export  trade.  The  total  walne  of  linens 
exported  from  the  United  Kingdom  has  nearly  doubled 
within  the  last  three  years,  having  been  in  1863  £8,469,036, 
against,  £5,193,347  in  1861. 

A  corresponding  increase  has  taken  place  in  the  branches 
of  steam  engine  and  machine  making  connected  with  the 
linen  trade.  The  foundries  and  workshops  occupied  in 
that  way  have  fairly  doubled  in  extent  of  business  and 
number  of  hands  employed,  while  wages  have  increased 
within  the  last  two  years  from  10  to  15  per  cent.  Simul- 
taneously, the  general  trade  of  Belfast  has  increased  to 
such  a  degree,  that  in  the  year  1863  the  imports 
amounted  to  £8,505,991,  and  the  exports  to  £10,472,598. 
The  tonnage  of  the  port  in  1861  was  920,800  tons,  and  the 
revenue  £40,600,  whilst  in  1800  the  tonnage  of  Belfast 
had  been  but  54,200  tons,  and  the  revenue  collected  but 
£2,740. 

Closely  connected  with  the  linen  and  cotton  manufac- 
tures are  the  important  industries  to  which  the  refuse  and 
worn-out  remains  of  textile  fabrics  are  devoted,  tlie  manu- 
£Bu:tttre  of  paper  and  pasteboard.  This  branch  of  trade  is 
extensively  carried  on  in  Ireland,  especially  in  the  neigh- 
bourhood of  Dublin.  The  quantity  of  paper  manufactured 
annually  at  the  time  the  duty  was  repealed,  was  between 
9  and  10  million  pounds.  The  advantage  afforded  to  the 
introduction  of  foreign-made  paper  bjr  the  late  commercial 
tariff  has  depressed  the  condition  of  the  paper  trade  in 
Ireland  as  it  has  done  in  this  country,  but  it  may  be  hoped 
that  the  relaxation  of  the  export  duty  on  rags,  which  has 
lately  been  made  in  the  Treaty  of  Commerce  between 
France  and  Switzerland,  will  mitigate,  after  some  time, 
the  disadvantage  under  which  the  British  maker  is  now 
placed.  In  regard  to  specially  Irish  interests,  I  may  men- 
tion that  the  Tower  price  of  straw  in  Ireland  has  led  to  a 
very  extensive  manufacture  of  the  low-class  paper  contain- 
ing that  material,  and  that  a  large  proportion  of  the  cheap 
literature  of  London  is  printed  on  iiuk  manufactured 
paper. 

A  very  large  source  of  employment  is  afforded  through- 
out Ireland,  eepeciallv  in  the  northern  districts,  in  the 
sewed  muslin  ttade,  which  occupies,  it  is  estimated,  over 
800,000  females.  The  products  of  this  industry  are 
generally  sent  into  commerce  as  Scotch,  the  greater 
number  of  the  firms  giving  out  the  work  being  of  that 
country.  Indeed,  this  class  of  occupations  are  curiously 
cosmopolite,  and  illustrate  the  tendency  of  industry 
to  overcome  the  distinctions  of  country  and  of  race. 
Thus  in   the    tiade   of  shirt   making,  by  which  con- 


siderable employment  is  given  in  Ireland,  I  have  been 
informed  that  for  some  large  houses  the  shirts  are  cut  out 
and  sewn  in  Ireland,  are  then  sent  to  Scotland  to  be 
washed,  thence  they  pass  on  to  London  to  be  made  up 
and  prepared  for  sale.  Most  of  the  shirts,  however, 
manufactured  in  that  way  are  intended  for  exportation. 

Minor  industries  of  that  class  are,  I  am  happy  to  say, 
being  introduced  and  extending  themselves  in  Ireland. 
Thus  the  making  of  ladies'  corsets  and  crinolines  was 
commenced  in  Dublin  by  the  enterprise  of  Mr.  Crotty, 
some  few  years  back,  and  his  firm  now  employ  700  girk, 
who  earn  from  5s.  6d.  to  10s.  per  week,  producing  at  the 
rate  of  about  £60,000  worth  of  corsets  per  year,  all  of 
which,  as  I  beliete,  are  exported  to  this  country.  For 
it  is  a  remarkable,  and  1  believe  a  healthy  charae- 
teristic  of  Irish  manufactures,  as  they  are  now  carried  on, 
that  they  do  not  depend  for  their  suoccfs  on  any  excite- 
ment of  misdirected  though  honest  patriotism  or  protec- 
tion. In  fact,  the  prejudice  is  entirely  the  other  way, 
and  the  Irish  manufacturer  meets  much  more  ready  cus- 
tomers abroad  than  he  can  find  at  home.  This,  however, 
is  not  peculiar  to  Ireland.  Similar  feelings  are  met  with 
in  every  country ;  and  it  is  most  creditable  to  the  manu- 
facturers in  Ireland,  that  in  every  branch  their  products 
find  a  welcome  reception  both  in  Great  Britain  and  in 
foraign  countries,  grounded  on  the  confidence  which  has 
been  established  in  the  honesty  of  the  mateiials,  and  the 
excellence  of  their  make. 

It  would  be  unsuitable,  if,  in  speaking  of  Irish  manufac- 
tures, I  omitted  noticing  what  had  been  long  considered 
the  staple  manufactures  of  that  country^ — porter  and 
whisky.  Of  the  latter,  the  production  and  consumption 
has  of  late  years  very  much  declined,  the  quantity  of 
Irish  made  spirits  entered  for  consumption  having  fallen 
off  from  8,136,862  gallons  in  1853  to  3,898,268  gallons  in 
1863.  This  enormous  decrease  is  due  partly  to  the  in- 
crease of  duty,  but  I  believe  in  a  greater  degree 
to  the  improved  habits  of  the  people.  A  large  inci-eaae 
in  the  production  of  ale  and  porter  is  shown  by  the  re- 
turns of  malt  on  which  duty  was  paid,  which  rose  from 
1,376,148  bushels  in  1855  to  2,234,947  bushels  in  1863. 
This  increase,  however,  is  in  great  part  represented  by  the 
development  which  the  export  trade  in  porter  has  re- 
ceived. 

Those  remarks  will  serve  to  illustrate  in  some  degree 
the  position  which  the  Irish  manufactures  may  be  expected 
to  take  in  the  approaching  Exhibition,  and  although,  with 
the  exception  of  the  linen  trade,  not  comparable  in  extent 
with  the  same  branches  of  industry  as  carried  on  here, 
yet  it  will,  I  believe,  be  found  that  what  is  done  is 
done  well,  and  will  establish  their  right  to  an  honourahlo 
companionship  with  their  fellow-labourers  in  Great  Britain. 

1  am  indebted  to  my  friend  Mr,  Barrington,  who,  I 
hope,  will  have  the  honour,  as  Lord  Mayor  of  Dublin  in 
the  coming  year,  to  receive  in  a  manner  worthy  of  the 
city  and  of  the  great  manufacttiring  firm  which  he  so 
efliciently  represents,  some  details  as  to  the  position  of  the 
soap  and  candle  trade  which  is  carried  on  to  a  consider- 
able extent  in  Ireland,  especially  in  Dublin ;  about  230 
tons  of  hard  soap  and  about  40,000  dozen  pounds  of 
candles  being  made  weekly.  This  manufacture,  which 
has  been  said  to  constitute  a  test  for  the  civilization  of 
a  country,  is  steadily  progressing  in  Ireland. 

Under  these  circumstances,  I  trust  that  the  manu- 
facturers of  Great  Britain  will  not  hesitate  to  lend  their 
assistance  towards  rendering  the  Exhibition  a  sufficient 
representation  of  the  productive  power  of  our  common 
country.  Now  that  the  intervening  channel  has  been 
piactically  bridged  by  the  splendid  steamers  which 
give  to  the  passage  more  than  the  security  and  almost  the 
comfort  of  the  railway  train,  the  journey  from  London 
to  Dublin  occupies  but  a  portion  of  a  day,  we  may  by  our 
uniting  on  the  common  ground  of  industrial  fellowship, 
contribute  to  cement  that  union  by  which  the  greatness 
and  the  tranquillity  of  the  empire  is  secured.  The  posi- 
tion and  the  prospects  of  Ireland  have  been  represented 
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BTeiy  despCDding  cdoun.  Her  woes  and  lossefi  have  been 

diqaentlytnced  10  commercial  jealousy  aiid  political  luis- 

lOtcnimeiit, and  there  has  been  but  too  much  foimilation 

futhn  charge.  We  have,  aa  I  hope,  however,  passed  from 

^  fti  ai&atfid  «TorB  of  an  ignorant  and  bigoted  age  into  a 

jtkn  tho  blefrings  of  education  have  taught  all 

ilw  true  roail  to  national  prosperity,  and  when  a 

oiIighteDed  and  tolerant  spirit  governs  the  relations 

HVtSlofoitioiisasof  individuals.      Scarcely  beginning 

toiwptf&cmthe  fearful  visitation  of  the  potato  fanime, 

Itthoibhid  to  pass  during  the  last  five  years  through 

s  ■oauD  of  wet  searans  and  bad  harvests,  entailing 

mdamsil  lou  ertimated  by    the   highest   authority, 

A^eLoogSeld,  at  five  millions  annually,  or  25  millions 

■  ikfajan.    No  wonder  then   that  her  agricultural 

ttpn\  ^  oot  aogmented  duiing  that  time ;    that  the 

|iBiit]r€fliTeitocic  has  not  l»ecu  multiplied;  that  the 

AH  mda  cereal  crops  has  not  increased.      iJut,  with  all 

fUiVcyBO  with  the  emigration  of  a  class  which  it  would 

hi  itmntk  H  pcssible  to  keep  at  home,  the  amount  of 

na*  bi  been  diminished  by  one  half,  and  of  pauperism 

ton*iath8  Tithio  the  last  ten  years,  whilst  wages  have 

jilcU  in  agricultural  as  manufacturing  districts  to 

fBKlicaliy  equal  to  the  cost  of  labour  in  this 


Aff  laScin  next  year  need  not  imagine  that  in  crossing 
j^duuioelof  the  sea  they  will  pass  into  a  wildur- 
wiere  agriculture  is  abandoned  and  trade  extinct, 
a  pofnlatioD,  lawless  and  pauj/erized,  abject  and 
(.  »liOiBe  only  iigns  of  national  activity  are  out- 
of  political  and  sectarian  strife,  miserably  caricatur- 
i^f  thai  gziDd  straggle  which  settled  the  constitution  of 
hi  flomtiy  a  century  and  a  half  ago.  Under  a  surface 
■■  ci  puaoQ  and  discontent,  which  represents  the 
HHT  Ireland,  and  is  every  day  melting  away, 
n  ^BBUDisiiig  influences  of  education,  «nd  of  equal 
Wt  lure  ailed  forth  a  new  and  a  better  Ireland,  a 
plaudo  intelligent  and  moral,  peaceful  and  provident, 
e  «od  wiUlDg  for  any  work  that  may  be  set  Itefore  them, 
IcekxDg  such  work  even  in  the  most  distant  portions 
kfglotie.  Such  a  people  require  only  fair  and  considerate 
'joee  and  example  to  constitute  themselves  admirable 
viais  for  Industrial  enterprise,  and  prove  themselves 
by  to  participate  in  the  prosperity  and  power  of  this 
tCBpire.  I  regard,  as  highly  conducive  to  that  great 
that  our  British  neighbours,  especially  those  who  are 
ichrea  engaged  in  industrial  pursuits,  should  know 
of  Ireland  and  of  its  people  ;  that  they  should  learn 
ge  of  the  people  and  of  the  country  as  they  now  are, 
tot  Ly  the  new^aper  exaggerations,  or  stories  of  a 
■ft  time.  Such  means  of  calm  and  dispassionate 
Mbt  will  be  afforded  by  the  opportunity  of  the 
MOOD  next  year ;  and — as  I  believe  the  result  will  be 
vale  the  position  of  Ireland  and  of  its  people  in  the 
M  of  those  who  are  most  competent  to  decide,  as 
M  iD0»t  interested  in  the  result — I  do  ti*ust  and 
ei  that  England  and  Scotland,  as  well  as  more  dU- 
loreifD  countries,  will  be  well  represented  as  visitora 
■  co-operatora  in  the  approaching  Exhibition. 


DISCUSSION. 

d  PowERscouBT,  in  responding  to  the  call  of  the 
Dto,  would  as  Chairman  of  the  Fine  Art  Depart- 
of  the  Exhibition,  offer  a  few  remarks.  Tiicre 
be  no  doubt  that  the  Fine  Arts  could  not 
lb  in  a  country  which  was  not  materially  pios- 
I.  Befinement  and  art  were  the  children  of  diu- 
t,  and  educalioD  in  any  country  was  not  obtained 
Hi  a  ceitun  degree  of  affluence.  The  history  of  the 
.  showed  that  the  wealthiest  and  most  powerful 
ehad  been  the  foremost  in  the  fine  arts.  The 
emporianii  of  ricbea  and  commerce,  such  as  Mau- 
er,  Liverpool,  and  other  manufacturing  cities,  were 
lacea  where  at  the  present  time  the  greatest  en- 
igement  wai  shown  to  painters  and  sculptora.    Ire- 


land, unfortunately,  was  not  in  the  position  of  affluence 
and  superfluity  which  England  enjoyed.  The  cau»es  of 
tiiis  state  of  tilings  he  need  not  enter  itito,  but  in  a  back- 
ward countiy  like  Ireland  the  difficulties  were  great,  on 
account  of  many  conflicting  and  antagonistic  interests. 
It  was,  however,  more  than  ever  the  object  of  any  lover  of 
his  country  to  do  what  he  could  to  promote  the  civilisation 
and  refinement  of  his  countrymen ;  and  in  cultivating  a 
taste  for  the  fine  arts,  hebi.'licve<l  we  should  aid  matoiially 
in  this  direction.  Unfortunately  his  country-men  had  not 
yet  sufficient  confidence  in  a  rule  which  sought  to  place 
them  as  free  citizens  on  a  noble  equality  with  the  rest  of 
civilization  by  means  of  education  and  refinement.  lie 
thought  if  all  classes  in  Ireland  gave  more  encouragement 
to  the  arts  and  sciences,  it  would  tend  to  raise  Ireland  to 
the  level  of  other  countries.  International  Exhibitions 
were  great  promoters  of  intercom se.  and  friendly  inter- 
course promoted  mutual  improvement.  He  was  happy  to 
add  that  tlie  pro.-pects  of  the  Exhibition  in  that  depart- 
ment over  which  he  presided  were  most  encouraging,  and 
he  had  no  doubt  tliat  the  artistic  display  in  Dublin,  in 
I860,  would  be  of  a  very  attractive  character. 

Mr.  Vehy  FiTZOKRALD  said,  more  than  anything  else 
with  which  he  was  acquainted,  these  Industrial  Exhibitions 
demonstrated  the  fact  that  individual  effort,  in  the  present 
age,  attained  the  largest  results  when  it  availed  itself  of 
tlie  power  inherent  in  the  principle  of  co-operation  ;  for 
these  exhibitions  depended  on  the  co-operation  of  class 
with  class,  of  country  with  country,  and  of  man  with 
man.  They  produced  fruit,  and  the  production  of  fniit 
was  what  Lord  Bacon  held  forth  as  the  great  recommenda- 
tion of  his  system  of  Inductive  Philosophy,  which  had 
formed  the  basis  of  the  development  of  science  and  of 
mateiial  progress  that  had  been  witnessed  by  the  last 
two  centuries.  All  the  education  of  the  popular  taste 
and  faculties  which  was  imparted  by  the  study  of  the 
Fine  Arts,  was  afforded  in  the  most  effective  manner  by 
these  exhibitions.  But  they  led  also  to  an  advance  in 
artistio  skill,  and  to  the  general  improvement  of  manu- 
facturing processes.  The  Committees  appointed  by  this 
Society,  in  consequence  of  the  last  Great  Exliibition  in 
London,  were  calculated  to  be  of  great  use  in  this  way, 
and,  without  doubt,  would  prove  to  have  been  most 
useful,  but  it  was,  of  course,  difficult  to  know  the  exact 
nature  of  improved  processes  adopted  by  individual  pro- 
ducers, until  all  idea  of  secrecy  connected  with  them  liad 
passed  away  ;  so  that  it  could  not  be  immediately  ascer- 
tained. New  articles,  and  patterns  of  various  goods, 
however,  met  one's  eyes  every  day,  the  idea  of  which 
was  taken  from  things  seen  in  those  Exhibitions.  He 
would  conclude  by  expressing  his  conviction  that  the 
principle  of  improvement  inherent  in  these  exhibitions 
was  most  powerful  in  its  operation,  and  that  the  extent  ta 
which  it  might  probably  be  felt  was  obviously  impossible 
to  estimate. 

Mr.  Hercules  Macdonkell,  in  responding  to  the  call 
of  the  Chairman  caid,  ,it  was  not  his  intention  to  enter 
into  any  of  the  many  general  topics  which  had  IxoiU.  so 
well  discussed  in  the  interesting  paper  they  had  heard. 
He  merely  wished  to  add,  as  supplementary  to  what  they 
had  heard  from  Sir  Bobert  Kane,  a  few  facts  which  had 
come  within  his  own  personal  knowledge,  and  tending  to 
show  that  the  exhibition  was  likely  to  be  eminently  an 
international  one.  As  one  of  the  Executive  Committee, 
it  fell  to  his  lot  to  put  himself  in  communication  with 
foreign  governments,  and  more  particularly  those  of 
Southern  Europe.  He  begged,  in  the  first  instance,  to 
return  his  thanks  to  the  members  of  this  Society  and  to 
the  officei-s  of  tlio  South  Kensington  Museum,  who  had 
furnished  him  with  information  as  to  the  best  means  of 
proceeding,  and  with  introductions  to  those  most  likely 
to  aid  him  in  his  object.  They  had  supplied  the  much- 
needed  compass  without  which  he  would  have  been  unable 
to  steer  his  course  in  this,  to  him,  novel  nndei  taking.  He  in 
the  first  instance  went  to  France,  and  he  was  happy  to  say 
his  application  was  not  at  once  acceded  to.    The  French 
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MinlBtor  showed  great  willingness  to  listen  to  all  he  had 
to  Bay,  but  he  required  to  be  Batisfied  as  to  the  Boundneas 
of  the  undertaking.    The  result  was,  that  the  Govern- 
ment was  satisfied  on  that  hsad,  and  decided  that  the 
enterprise  was  deserving  of  their  suppoii  and  co-operation. 
And  here  he  might  say  the  promoters  of  this  exhibition 
did  not  feel  themaelves  in  the  position  of  those  who 
undertook  a  similar  duty  in  1862 — viz.,  to  aolicit  foreign 
governments  to  give  pecuniary  aid  to  the  undertaking, 
it  was  felt  by  the  promoters  of  the  undertaking  that  all 
they  could  ask  foreign  governments  to  do  was  to  forward 
the  goods  of  their  exhibitors  to  the  nearest  seaports,  from 
whence  the  managers  of  the  Exhibition  would  provide  for 
their  transport  to  Ireland,  undertaking  to  send  liack  the 
objects  unsold  to  those  ports,  and  to  pay  the  insuranee. 
In  France  he  was  happy  to  find  that  bo  able  and  en- 
lightened a  government  gave  its  assistance  and  co-oparation 
to  the  enterprise,     Prince  Napoleon,  who  was  not  only  a 
prince,  but  a  man  of  great  talent  and  large  experience  in 
exhibitions,  took  up  the  matter  warmly,  and  he  (Mr. 
Macdonnell)  had  reason  to  think  the  opening  of  the 
exhibition  would  be  honoured  by  hifl  preeence.    Backed 
by  the  example  of  so  gresLi  a  nation,  he  next  proceeded 
to  Belgium,  where,  he  was  happy  to  say,  he  met  with 
ready  and  almost  enthuaiafltio  co-operation,  and  many  of 
those  who  acted  as  commissioners  for  the  Exhibition  of 
1662   had  undertaken  the  aame  duty  in  regard  to  the 
forthcoming  Exhibition  in  Dublin.    From  thence  he  pro- 
ceeded to  Holland,  where  he  met  a  very  warm  response, 
and  that  country  would  be  well  repreaented,  and  no  doubt 
would  acquit   heaelf  well  in  this  eonteit  of  nationa. 
After  that  he  went  to  Frankfort,  which,  though  not  great 
in  itaelf,  was  a  moat  important  commercial  centre,  and 
there  a  commiaaion  of  men  of  the  highest  standing  wiaa 
formed,  by  whom  would  be  brought  together  the  varied 
producta  of  the  varioua  States  of  Germany.    He  after- 
wards proceeded  to  Switaerland,  and  he  had  reason  to 
believe  that  there  would  be  a  good  repreaontation  of  the 
«peoial  products  of  that  country,  and  they  were  not  few. 
Thence  he  went  on  to  the  Kingdom  of  Italy— »now  more 
important  than  ever— and  there  he  found  the  goveni- 
ment  most  willing  and  anxious  to  do  what  they  could 
towards  this  enterprise,  though  they  oould  not  under- 
take a  money  expenditure  for  the  purpose.    He  (Mr. 
Macdonnell)  stated   that  pecuniary  assistance  was  not 
asked  for;   all  they  wanted  was  the  official  patronage 
and  encouragement  announcing  to  their  subjects  that  the 
enterprise  was  deserving  of  support  and  co-operation. 
He  was  happy  to  state  a  large  committee  had  been  formed 
in  Turin,  comprising  the  first  men  in  Italy ;  and  the  ques- 
tion now  was,  not  whether  they  should  get  objects  from 
Italy,  but  where  they  should  put  them.      Milan  would 
send  aome  of  her  beat  sculpture,  and  Florence  would  not 
be  behind  in  artistic  productions.      In  Rome,  too,  after 
som<3  preliminary  difficulties,  he  received  the  assurance  of 
Cardinal  Anlonelli,  and  from  the  Pontiff  himself,  l^at  it 
should  not  lie  their  fault  if  Rome  was  not  aa  well  repre- 
sented in  Dublin  in  1866  as  she  was  in  London  in  1862  ; 
and  he  had  ainoe  his  return  received  a  despatch,  stating 
that  a  commission  of  the  leading  men  of  the  country  had 
been  appointed  to  t^ke  charge  of  this  matter.    Austria 
was  the  next  country  lie  visited,  and  there  the  difficulties 
on  financial  grounds  were  aa  great  aa  in  any  other  quarter, 
which,  however,  he    could  not  quite  ao  readily  meet, 
liecauae  he  eould  not  undertake  to   send  a  ateamer  to 
Vienna ;   but  in  thia  respect  the  i*eady  oasiatance  of  the 
Rothschilds  was  aeooixled  in  getting  a  reduced  tariff  on 
the  railways  for  conveying  articles  to  the  seaboard,  and 
he  had  every  reason  to  expect  an  excellent  collection 
from  Austria.  From  Bavaria  and  Munich,  the  great  centre 
of  nmral  decorations,  there  was  a  probability  of  some  of  those 
cartoons  being  sent  which  had  not  appeared  in  any  previous 
exhibition.  He  believed  every  country  in  €knithem  Europe 
would  be  represented  in  its  art  and  manufacturing  pro- 
ductions.   With  regard  to  the  usefulness  and  importance 
of  «uch  a  display  there  could  be  no  doubt.    Bir  Robert 


Kane  was  quite  right  in  saying  there  waa  no  antagonisUo 
rivalry  between  the  progress  or  the  genius  of  England  and 
Ireland.  On  the  contrary,  he  thought  the  one  supple- 
mented the  other.  The  paper  of  this  evening,  as  well  oa 
the  diacuaaion  on  it,  would,  he  truated,  aaaist  an  enterprise 
whow  only  object  waa  the  advancement  of  their  common 
country. 

Mr.  Antonio  Bbady  said  he  had  been  deputed  to  visit 
the  north  of  Europe.    He  had  taken  the  Scandinavian 
nations,  and  he  had  also  good  results  to  report.    He  had, 
however,  met  with  the  same  objections  on  financial  con- 
siderations aa  had  already  been  referred  to.    The  Swedish 
Minister  had   especially  referred  to  the  excessive  ect- 
penditnre  incurred  in  the  last  Paris  and  London  Exhibi- 
tions, which  he  waa  not  prepared  to  recommend  again. 
He  was  also  met  in  many  places  with  the  idea  that  Ireland 
was  a  sort  of  Poland,  in  a  state  of  anarchy  and  revolution, 
and  there  was  no  security  for  articles  exhibited ;  and  he 
was  glad  to  find  that  Sir  Robert  Kane  had  given  a  very 
difierent  and  more  truthful  view  of  the  general  condition 
of   the   country.      He    desired     to  express    his   deep 
obligations   to   the  officers    of   the  South    EenaingUm 
Museum,  and  eapecially  to  Mr.  Owen,  who  had  rendered 
the  greatest  service,  not  only  by  his  advice,  but  by 
his   letters    of   introduction  to  the    leading    foreignere 
who  had  been  connected  with  the  Exhibition  of  1862. 
Having  duly  acknowledged  the  ready  co-operation  and 
courteous  attention  afforded  by  our  ambasodors  and  oon- 
aula,  Mr.   Brady   stated,    that    the  encouragement    he 
met  with  throughout  the  Scandinavian   provinces   wnw 
such  as  to  enable  him  to  assure  those  interested  that  meet 
valuable  contributions  of  artistic  and  manuliKtoTing  pro- 
ductions would  be  forthcoming  from  those  northern  nationa. 
As  regarded  Denmark,  unhappily  he  arrived  just  as  thdst 
unhappy  war,  which  had  crippled  the  resources  of  that 
country,  had  closed.    The  enlightened  govemmoDtof  that 
country,  from  the  king  downwards,  hod,  after  due  con- 
siderotion,  promised  hearty  co-operation.  The  king,  him- 
self no  mean  artist,  had  promised  to  contribute  to  the 
ExhibitioD,  and   he  (Mr.  Bzody)  woe  confident  in   the 
belief  that  Denmark  would  be   as  well  repiesenied   aa 
any  other  country  in  :Europe. 

Mr.  Ohichbstbb  Fobtesoue,  M^P.,  having  been  called 
upon  by  the  Chairman,  said,  as  a  member  of  the  Colonial 
Department  of  the  Government,  he  was  glad  to  have  the 
opportunity  of  saying,  not  only  on  his  own  but  on  the 
part  of  his  right  hon.  friend  at  the  head  of  that  Deport- 
ment, it  had  given  them  g^eat  pleasure  to  have  been  the 
means  of  bringing  this  hiudable  enterprise  before  the 
notice  of  the  colonies  of  Great  Britam.  He  was  not 
prepared  to  state  in  detail^what  the  colonies  respectiv^y 
were  prepared  to  do,  but  in  general  terms  he  miglut 
safely  state  that  they  were  ready  to  respond  to  this 
invitation,  and  that  the  colonies  of  Great  Britain 
would  be  properly  represented  in  the  capital  of  Ireland, 
as  they  had  been  in  the  capital  of  England.  But,  as  an 
Irish  member,  he  oould  not  refrain  from  expressing  his 
thanks  to  Sir  Robert  Kane  for  the  extremely  valuable  and 
interesting  address  he  had  that  evening  delivered  ;  and, 
more  than  that,  he  would  express  his  thanks  in  the  same 
cai)acity,  if  they  would  allow  him  to  do  so,  to  thia 
assembly  for  having  met  here  for  the  purpose  of  listening 
to  and  discussing  such  a  subject  as  this.  He  thought  it 
must  strike  many  of  them,  as  it  struck  him,  while  listen- 
ing to  Sir  Robert  Kane,  how  very  great  the  contrast  was 
between  the  former  days  to  which  he  alluded  and  the 
present.  He  talked  of  days  when  Irish  wool 
imported  into  England  was  considered  a  nutsanoe, 
but,  among  all  the  statements  and  evidence  put  before 
them  by  Sir  Robert  Kane,  there  was  none  to  which  he 
attached  more  value,  or  for  which  he  was  more  grateful 
as  an  Irishman,  than  the  hopeful  spirit  he  had  expreaeed 
in  his  address.  He  felt  inclined  to  thank  every  irishman 
— above  all  every  distinguished  Irishman — who,  like  the 
ancient  Roman,  did  not  despair  of  his  country.  He  con- 
fesaed  they  heard  too  much,  both  from  thepre«  of  Ireland 
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sDii  from  pabltc  men,  of  that  kind  of  despair  which  wae 
t><  apt  to  fulfil  its  own  predictionfl.    He  confessed  a  good 
de^l  of  blame  on  that  score  attached  to  tlie  class  of  men 
to  which  hiB  Doble  friend  and  himself  might  be  said  to 
lelc>ng — viz.,  to  politicians.    He  did  not  use  it  as  a  tenn 
of  reproach,  though  across  the  Atlantic  "  politician"  was 
^^H>at  the  worst  name  one  could  call  a  man  ;  but,  happily, 
that  was  not  yet  the  case  on  this  side  of  the  water. 
X)  doubt  the  last  three  or  four  years  had  been  years  of 
atii  trial  to  Ireland ;  but  it  was  consoling,  when  un- 
1-ippy.  to  know  the  cause  of  the  unhappiness,  and  if  they 
>  ere  sufTeiiiii;  from  misfortune  to  know  its  source,  and 
I>>k  forward  to  its  termination.    He  believed  there  would 
ui»t  be  a  doubt  that  Sir  Bobert  Kane  had  told  the  simple 
trntb.    He  had  heard  from  Irish  farmers  and  men  of  busi- 
:;e^«  that   the   temporary  check  which  had  been  expe- 
TirD.'cd — for  it  was  nothing  more  than  that — had  only 
^.'cn  caused  by  the  exceptional  disadvantages  of  the  three 
iift  sammers.     It  was  a  misfortune  to  a  country  to  have 
Icit  one  string  to  its  bow ;  and  one  of  the  great  objects  of 
thW  Exhibition  was  to  endeavour  to  provide  Ireland  with 
cth«r  strings  to  her  bow.    He  tiiisted  what  they  had 
htard  to-night  would  induce  many  in  this  room  and  out 
vi  it,  and  those  of  other  countries,  to  visit  Ireland  for 
tb^mstflves,  to  sec  what  she  had  done,  and  what  she  could 
do ;  and  he  hoped  foreigners  would  see  that  the  miserable 
^-ul  contemptible  libels  poured  on  Ireland  from  some 
quiters  were  odious  falsehoods.    They  would  find  that 
lieland  was  not  another  Poland,  but,  on  the  contrary,  a 
couDtxy — no  doubt  with  many  things,  like  other  countries, 
repairing  correction — ^but  a  counti-y  well  governed,  and 
capable,  by  exerting  self-reliance,  of  taking  a  creditable 
piosttion  by  the  side  of  this  country  as  an  integral  part  of 
it.    He  treated  that  would  be  the  effeet  of  this  great 
enterprise.       He  trusted  large  numbers  would  visit  the 
Exhibition    and    would    make    that    passage    between 
fxgland  and  Ireland  which  Sir  Bobert  Eieme  had  described 
in  such  glowing  terms. 

Mr.  HsNBY  Cole,  G.B.,  would  merely  call  attention 
to  oce  point  which  had  not  been  touched  on,  either  in  ttie 
p&per  or  in  the  remarks  that  had  followed  it.  He  hoped 
the  Managing  Committee  of  the  Exhibition  would  pro- 
vide for  that  which  was  now  attracting  great  attention  in 
London,  and  which  might  be  made  an  interesting  feature 
of  the  Exhibition  in  Dublin,  viz.,  an  exhibition  of  the  in- 
da^iT  of  the  workmen  of  Ireland,  as  a  separate  section. 
Of  course  the  works  of  artisans  and  others  would  be 
exhibited  among  the  manufactures,  but  he  thought  an 
attractive  section  might  be  made  if  the  workmen  of 
Ireland  were  inclined  to  show  the  fruits  of  their  inge- 
nuity. 

Dr.  Bachhotfneb  was  anxious  to  know  whether  it 
was  the  intention  of  the  Commissioners  of  the  Dublin 
Exhibition  to  apply  to  the  Government  to  (ass  a 
short  Act  of  Parliament,  as  was  done  in  the  case  of  the 
Exhibition  of  1862,  for  the  protection  of  unpatented  in- 
ventions. 

Mr.  3140D0KKKLL  Stated  that  the  Attorney- Qeneral  for 
Ireland  would  prepare  such  a  Bill  to  be  introduced  on  the 
assembly  of  Parliament. 

Mr.  W.  BLawBB  remarked  that  hitherto  the  discussion 
of  this  able  paper  bad  assumed  almost  entirely  an  Irish 
character.  As  he  thought  the  facts  stated  and  the  viem  s 
taken  by  Sir  B.  Kane  were  equally  important  to  them  as 
Englishmen — equaUy  important  to  the  whole  country  as 
to  Ireland  alone — he  hoped  he  might  for  a  few  moments 
eall  attention  to  the  facts,  to  show  how  thev  as  Englishmen 
vere  interested  in  the  suocess  of  this  exhibition.  They 
could  not  see  the  progress  of  manufactures,  of  industiy, 
ud  education ;  they  could  not  hear  that  wages  had  been 
ixkereased,  that  vioe  had  diminished,  and  that  the  con- 
eompiion  of  Fpints  had  enonnously  decreased,  without 
feeling  that  a  country  which  perhaps  had  not  hitherto 
railed  the  nafctooal  charKter  of  the  empire,  was  now  pro- 
gremng  in  a  way  which  was  calculated  to  make  Ireland 
aiOQzoe  of  great  power  and  strength,  and  a  country  of 


which  England  had  reason  to  be  proud.  As  Englishmen 
we  could  contribute  to  the  success  of  this  enterprise,  which 
had  been  so  eneigetically  taken  up  by  the  Irish  people 
themselves.  That  Exhibition  must  not  be  received  as  a 
mere  temporary  display.  It  would  have  a  permanent  and 
beneficial  influence  on  the  industry  and  commerce  of 
Ireland.  It  would  stimulate  her  to  rely  more  on  herself, 
to  establish  new  manufactures,  and  make  herself  more 
independent ;  and  force  into  activity  and  life  those  seeds 
of  prosperity  which  had  long  been  lying  dormant.  A 
competition  would  be  produced  which  would  urge  on 
both  oomitries  to  produce  better  articles  than  they  had 
hitherto  done,  and  thus  would  the  closer  connection  with 
Ireland  and  her  manu&otures  result  in  benefits  to  both 
countries.  • 

Mr.  Hartlet  expressed  his  opinion  that  much  of  the 
evil  of  the  industrial  system  in  Ireland  would  be  remedied 
by  a  proper  system  of  apprentice  laws,  by  which  the  ex- 
tension of  skilled  labour  would  be  promoted,  and  a  great 
want  of  the  country  supplied. 

The  Chairman  said  it  was  his  pleasing  duty  to  move 
that  the  thanks  of  this  meeting  be  tendered  to  Sir  Bobert 
Kane  for  the  admirable  paper  which  he  had  been  kind 
enough  to  read  to  them ;  and  he  only  wished,  that  in 
doing  so,  he  could  adequately  express  what  he  was  sure 
was  the  feeling  of  every  one  who  had  heard  him.    At  all 
events,  if  he  was  not  able  to  find  words  which  would  satisfy 
those  whom  he  had  the  honour  of  representing,  he  could 
assure  Sir  Bobert  Kane  there  was  not  one  in  the  room 
who  more  thoroughly  appreciated  the  perspicuity,  the 
moderation,   and    the    truth    of  every  single   opinion 
and  every  single  fkot  to   which   he  had  given    utter- 
ance.     He    might  be  permitted    to  refer    to   one  or 
two  points  in  which  he  could  especially  confirm,  from 
his  own  personal  experience,  the  obi^ervations  made  by 
Sir  Bobert  Kane.      Sir  B.  Kane  had  stated  it  was  to 
the  development  of  Irish  manufactures  ttiat  they  must 
principally  look  for  the  proi^rity  of  that  country.    In 
that  opinion  he  cordially  coincided.    As  an  Irish  land- 
owner, he  had  been  painfully  aware  of  the  innumerable 
ills  which  had  arisen  as  a  consequence  of  the  undue 
pressure  upon  the  land  of  Ireland.     In  consequence  of  so 
very  few  openings,  indeed,  he  might  almost  say,  no  other 
opening  being  afforded  to  the  industry  of  the  country, 
except  that  which  was  connected  with  the  cultivation  of 
the  soil,  the  peasantry  of  the  country  had  been  reduced 
to  a  condition  which  wat^  incompatible  with  their  prospe- 
rity or  their  comfort.     There  was  no  Irish  landowner 
who,  if  he  wae  a  conscientious  man,  could  dare  to  accept 
for  his  land  the  competition  prices  which  would  be  offered 
for  it.    Land  was,  in  fact,  almost   a   monopoly,   and 
the  consequence  was,  the  margin  of  profit  to  the  cul- 
tivator,   which    in    other   countriea  was    amply    suffi- 
cient for  education,   decent   clothing,    and  comfortable 
housing,  was  in  Ireland  reduced  to  the  smallest  possible 
extent.    He  was  happy  to  be  able  to  confirm,  from  his 
own  experience,  what  Sir  Bobert  Kane  had  stated  with 
regard  to  the  enormous  stimulus  which  had  been  of  late 
given  to  the  linen  manufacture.    He  happened  to  live  in 
the  neighbourhood  of  Belfast,  and  he  believed  nearly 
every  manufacturer  in  that  town  was  making  something 
like  £1,000  per  week  at  this  moment.     A  personal  friend 
of  his  own,  who,  having  acquired  an  ample  fortune,  was 
about  to  retire  fh)m  business,  offered  his  mill  for  sale 
two  years  ago,  at   the  price  of  £80,000,  and  was  bid 
only  £70,000    for   it,   consequently  he   retained  it  in 
his   possession,    and   a   few   months  ago    he  had    the 
satisfaction    of    disposing    of  it   for    £180,000.       Be- 
fore he  concluded,  he  thought  he  should  be  fulfilling 
the  wishes  of  those  present  if  he  expressed  their  thanks  to 
those  two  gentlemen  who  had  acted  a«  ambassadors  to 
other  countries  on  behalf  of  this  Exhibition.    He  would 
now,  on  the  part  of  the  Society,  return  to  Su*  Boliert 
Kane  their  most  hearty  and  cordial  thanks  for  the  services 
he  had  rendered  to  them  and  to  the  cause  of  the  proposed 
E^ibitioo,  and  of  Irish  manufactures.    When,  hereafter, 
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Ireland  ahould  have  attained  that  position  of  eminence  in 
tliat  career  of  progress  which  he  trusted  was  now  opening 
hefore  her,  the  name  of  Sir  Robert  Kane  would  be  re- 
membered in  the  catalogue  of  those  men  whose  patriotism 
and  devotion  to  their  country  had  laid  the  foundations  of 
her  prosperity. 

Sir  RoBEBT  Kane  expressed  himself  as  much  gratified 
by  the  kmd  manner  in  which  his  paper  had  been  received, 
and  also  by  the  way  in  which  the  Chairman  had  been 
pleased  to  express  the  thanks  of  the  Society  on  this  occa- 
He  assured  the  noble  lord  and  the  Society  there 


fiion. 


was  nothing  from  which  he  expected  more  practical  ad- 
vantage to  the  cause  of  the  prosperity  of  Ireland  than  the 
increase  of  mutual  good  feeling  and  co-operation  between 
this  countrji  and  his  own. 


BRITISH  ASSOCIATION,  BATH,  1864. 

On  the  Pbaotioal  Progress  of  Naval  Abchitsotobe 
IN  Ocban  and  Riyeb  Steamers,  Tugs,  and  Tow 
Yeebblb. 


In  the  Mechanical  Section,  Capt.  Andrew  Henderson, 
G.N.E.,  A.I.C.E.,  read  a  paper  on  this  subject,  in  which 
he  entered  upon  the  various  types,  from  the  Leviathan  to 
the  Nautilus,  and  systems  ol  steering  and  towing,  as  shown 
in  the  aummaiy  of  results  of  trials  and  performances  in 
England  and  India,  and  illustrated  the  subject  by  diagrams, 
plans,  and  models,  with  tabular  record  of  their  relative 
dimensions,  cargo,  drnfl,  displacement,  and  other  elements 
of  resistance,  engine-power,  and  speed  realised,  and  mea- 
sured by  dynamometer,  the  plui,  mtntUt  and  frictional 
resistances  of. three  types  of  vessels  at  three  different 
speeds,  giving  their  relative  drafts  and  capability  for 
cargo :  with  suggestions  for  improvements  in  the  steerage 
of  the  Qreat  Eastern,  and  large  iron-clads  of  the  Leviathan 
type,  and  small  iron-clads,  rams,  and  gun-boats,  similar 
to  the  Auam  NautUus,  by  the  use  of  balanced  rudders 
in  bow  and  stem.    The  reading  of  the  paper  was  prefaced 
by  a  reference  to  the  models  of  the  four  types  of  river 
steamers  and  barges,  the  resistance  of  which  had  been 
ascertained  by  dynamometer  at  trials  in  this  country  in  the 
Nautilus,  or  native  type,  the  Assam  type,  as  established  on 
the  Burhampooter,  and  the  Punt  type,  or  Bourne's  Patent 
Train  of  Articulated  Barges,  tried  on  the  Thames,  Tyne, 
and  Clyde,  in  1859-60.    The  model  of  the  dynamometer 
showed  the  mode  of  application  to  the  tow  rope,  and  a  printed 
return  of  test  trials  was  furnished  of  those  as  well  as  of 
the  large  Indus  troop  steamer,  tried  on  the  Thames  in 
1661,  representing  the  European  type  of  river  steamers  on 
the  plans  of  a  Government  commission. 

The  sheer  and  deck  plans  of  the  European  type,  the  Punt 
tjrpe,  tried  on  the  Indus,  and  of  the  Assam  type  and 
Nautilus,  or  native  type,  were  shown  in  a  comparative 
plan  of  midsections  of  ocean  steamers  and  clipper  ships, 
published  with  the  paper  read  before  the  British  Asso- 
ciation, at  Liverpool,  in  1854,  with  suggestions  for 
the  improvement  in  the  steering  of  the  Great  Eaatem^ 
Warrior,  and  other  iron-clads.  The  author  said,  in 
explaining  a  subject  so  complicated,  it  was  difficult  to  give 
in  a  small  compass  the  results  of  experience  of  many 
years.  In  the  early  establishment  of  steam  communica- 
tion in  India  he  took-  a  leading  part,  and  subsequently 
devoted  his  time  and  attention  to  improvement  in  the 
form  and  construction  of  river  steamers,  and  making  ex- 
periments in  steering  and  towing  with  a  view  to  economic 
transit.  His  nautical  experience  originated  in  service  in 
her  Majesty's  ship  Bdlerophon,  and  her  boats,  and  in  mer- 
chant shipping  in  voyages  to  India  and  the  Pacific,  the 
coasts,  ports,  and  rivers  in  India,  China,  and  the  Eastern 
Archipelago,  the  latter  in  a  very  fast- sailing  old  American 
privateer,  and  subsequently  superintending  the  building 
and  fitting  up  of  the  Forbes  steamer,  of  800  tons,  and  120 
H.  P.,  as  a  tug  on  the  Hooghley,  and  opening  steam  com- 
munication between  India  and  China  by  towing  the 
/emeeina,  of  380  tons,  from  Bengal  to  China  against  the 


Monsoon,  in  1830.  In  1831  he  built  the  clipper  Wa'er 
Witch,  380  tons,  in  Calcutta  (a  model  of  which  was  sho^'n) 
partly  on  a  French  model,  designing  himself  the  masts, 
sculls,  rig,  and  fittings.  After  twelve  successful  voyages 
to  China,  she  was  dismasted,  on  the  last,  owing  to  the 
strain  on  the  wing  transom  jamming  the  rudder.  Baaed 
on  this  experience  he  designed  the  Arid,  with  fuller  after 
lines  and  round  stem. 

On  his  return  to  Enp;land  in  1837,  at  the  request  of  the 
late  Lord  William  Bentinck,  he  gave  evidence  before 
Parliament  as  to  steam  communication  in  India,  and  after 
obtaining  information  from  that  eminent  draughtsman, 
the  late  Mr.  Waterman,  he  participated  in  the  formation, 
in  London,  of  the  East  Indian  Steam  Navigation  Company 
and  Assam  Company,  in  1839,  the  former  proposing  to 
the  Indian  Government  to  carry  a  monthly  mail  to  the 
three  presidencies  of  India  in  vessels  of  2,000  tons,  for  a 
guarantee  of  £100«000  a  year.  The  Assam  Company 
was  formed  in  1839,  by  the  nnion  of  Local  and  London 
Company  to  take  over  the  Government  tea  gai'dens  in 
Assam  ;  and  as  a  director  of  the  Local  Board,  he  designed 
and  contracted  for  a  steamer,  barge,  and  portable  saw 
mill,  specially  adapted  for  the  service  of  the  company, 
and  as  a  Calcutta  director,  in  1841,  tried  and  established 
the  steamers  on  the  Bengal  river. 

A  model  of  the  steamer,  with  bow  and  stem  mddera,  waa 
shown  on  the  table,  the  origin  of  the  Assam  type  and 
balanced  radder  system  of  steering.  Between  the  Water 
Witeh  and  Assam  models  are  those  of  a  first-class  flotilla 
of  the  Assam  type,  tug  and  two  auxiliary  tow  vessels, 
85,  33,  and  30  ft.  broad,  and  200  feet  long,  to  carry  1 ,200 
tons,  10  miles  an  hour,  with  250  horse  power.  The  Sir 
Jamei  MehiU,  33  feet  broad,  130  horse  power,  was  sailed 
out  with  false  bottom,  as  shown  by  the  model  and  plan, 
and  is  now  towing  two  barges  similar  to  the  trial  barge, 
30  feet  broad,  and  has  been  profitably  employed  on  the 
Ganges  and  Burhampooter  since  1863,  by  the  Biver  Steam 
Company  of  Calcutta. 

Three  steamers,  35  feet  broad  and  170  horae  power, 
similar  to  the  trial  barge  of  the  Assam  type,  and  his 
models,  are  now  on  the  Bengal  rivers,  which  he  con- 
sidered as  the  practical  progress  towards  improvement  in 
his  large  class  flotillas,  as,  exemplified  by  the  drawing 
appended,  shown  on  one-sixteenth  inch  scale,  sheer  and 
deck  plan  of  tug  and  two  tow  barges,  of  the  above 
breadth,  illustrating  the  system  of  steering  and  towing 
with  balanced  bow  and  stern  radders  and  radial  tow  spar ; 
and  on  ^  inch  scale  the  details  and  improvement.^  in 
fitting  balanced  bow  and  stem  rudders,  resulting  from  the 
numerous.trials  in  the  experimental  Astam  Nautilus, 


^trntW^i  Bl  InstitntumSi 


Manohesteb  Mbohakics*  iNSTrruTZON. — On  Friday 
evening,  Deo.  2,  a  meeting  was  held  in  the  Mechanics'  Insti- 
tution, Mr.  O.  Hey  wood  in  the  chair,  for  the  distribution  to 
the  pupils  in  the  Institution  school  and  classes  of  the  prizes 
and  certificates  won  by  them  in  the  last  examinations. 
The  Chairman  said  the  Institution  had  about  1,300  mem- 
bers, of  whom  about  300  were  life  and  honorary  members. 
The  classes  of  the  Institution  were  better  and  more  regu- 
larly attended,  and  more  real  industrious  work  done  and 
more  steadily  done  now  than  for  a  long  period.  The 
number  of  teachers  in  the  day  and  evening  classes  was 
twenty-five,  and  to  them  the  Institution  was  largely  in- 
debted for  its  present  distinguished  position.  The  number 
of  general  members  of  the  Institution  was,  however,  less 
than  it  was  five  or  six  years  ago.  Notwithstanding  that 
the  classes  were  belter  filled,  and  that  more  honours  were 
obtained,  the  Institution  did  not  retain  its  old  members. 
The  Directora  had  made  efforts  to  overcome  that  dis- 
advantage by  establishing  a  billiard -room  and  a  gymnastic 
class;  but  the  fact  remained  the  same, — ^they  kept  no 
hold  on  those  who  had  got  beyond  the  practical  teaching 
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of  the  olawci.    That  shoald  not  be.    He  hoped  that,  as 
tktff  hid  done  before,  se  again  the  Direotom  would  buc- 
oMd  io  striking  out  new  lines  and  courses,  so  as  to  make 
ibe  loalitatioQ  as  attractive  and  amusing  as  in  other  re- 
cede it  was  instrootive.    In  1858,  the  first  year  that  the 
oartiScates  of  the  Society  of  Arts  were  awarded,  19  cer- 
tifiates,  in  all,  were  taken  by  the  students  of  ^e  Me- 
diaoici'  Institution.    In  ld>39,  the  Institution  took  three 
ant-daes  oerti6oate8;  in  1860,   two;   in  1861,  five;  in 
1864,  19  first- claas;   while  64  oertifioatee  in  all  were 
tikeD,  and  £8  in  prizes.    In  1863,  the  number  of  first- 
clus  certificates  was  seven ;  and  of  second  class,  fifteen. 
This  year  the  finst-dass,  as  already  stated,  numbeced  19  ; 
md  Becond-clasB,  23.    The  number  of  third-class  certifi- 
otMwasthe  same  in  each  year,  namely,  22.    The  in« 
erase  this  year  was,  therefore,  mainly  in  the  firai-dasB. 
With  regard  to  the  Government  Science  Examinations, 
iJ»  Institution  bad  in  three  years  increased  its  first-olass 
bowmiB  2}-fold ;  in  second-olaas  honours  fourfold,  and  in 
tiurd-clasB  honours  twofold.    Since  last  year  the  increase 
bad  been  wholly  in  the  first  and  second  classes.    The 
lortitution  this  year  took  three  silver  medals  and  four 
boDM  medals. — Lord  Stanley,  M.P.,  congratulated  the 
BKmberg  upon  the  fioorishing  condition  of  the  Institu- 
tioQ,  which  had  preserved  itself  and  its  character  through 
the  vicissitudes  of  forty  years,  while  many  kindred  Insti- 
totioag  had  either  perished  or  been  converted  into  club- 
iDoma  for  the  middle  classes,  or  centres  for  party  organi. 
atioa.    The  work  of  a  Mechanics'  Institution  is  to  con- 
tjooe  for  such  persons  as  desire  it,  and  to  extend  the  very 
limited  and  imperfect  teaching  which  alone  a  school  for 
Ibe  industrial  class,  or  indeed  for  any  olas8»  can  pretend 
ts  give.    His  Lotdship  continued : — ^A  boy  is  taught  in 
hisKhool,  well  or  badly,  as  the  case  may  be,  till  he  is 
twelTo  years  old.     If  his  parents  are  poor,  he  does  not 
itop  much  longer ;  and  for  myself  I  value  bo  highly  the 
M^rantsges  for  an  early  introduction  to  the  practical  duties 
of  life,  that  I  don't  grudge  that  early  departure.    But  if 
he  leaves  at  that  age,  he  can  have  got  very  little  beyond  ' 
the  mere  ground-work  of  knowledge,  the  power  of  read-  i 
iogf  writing,  and   cyphering ;  and,   for  my  part,  I  wish 
i^lmasters  would  recognise  that  fact  more  clearly  than 
tbey  do.    I  don't  think  they  quite  understand  of  how 
^little  use  it  is  stuffing  children's  memories  with  facts, 
sr  with  what  are  supposed  to  be  &cts,  to  which  no  definite 
ida  is  attached.     I  have  heard  boys  rattle  over  names  of 
^iogs  and  countries  when  I  was  quite  sure  not  one  in 
Afty  of  them  ha4l  any  definite  notion  of  what  was  meant 
Ity  a  king,  or  what  the  capital  of  a  country  was.    I  have 
aiviyg  aaid,  and  always  shall  say,  that  if  a  child  learns 
at  Rhool  to  read  easily,  and  with  pleasure  to  itself^  to 
^te  well,  and   by  that  I  mean  distinctly,  and  to  do 
cMDmon  sums,  the  schoolmaster  has  done  his  share,  and 
other  agencies  will  complete  what  he  has  begun.    People 
ue  Uginning  to  find  out  what,  if  they  would  use  their 
o*D  obaervation  more,  and  not  follow  one  another  like 
Bheep,  they  would  have  found  out  long  agO)  that  it  i» 
j|oing  positive  harm  to  a  young  child,  mental  and  bodily 
w^i  to  keep  it  learning,  or  pretending  to  learn,  the 
ST«^r  part  of  the  day.    Natuie  says  to  a  child, "  Bun 
'^i"  the  schoolmaster  says,  "  Sit  still;"  and  as  the 
*<^liDa8ter  can  punish  on  the  spot,  and  nature  can  only 
pnu&hlong  afterwards,  he  is  obeyed,  and  health  and 
oruD  lufier.    I  have  nothing  to  say  against  hard  work — 
^^^  work  or  hand  work  ;  I  believe  it  to  be  healthy,  and 
^t  at  a  riper  age  those  whom  it  injures  are  infinitely 
wv  compared  with  those  whom  it  beiwfits.    But  you 
onut  let  nature  have  her  way.    Three  or  four  hours  of 
^^tion  are  quite  enough  in  a  day  for  any  child,  and  if 
yaa>  accept  that  principie  it  follows  necessarily  that  the 
ichool  must  leave  much  undone,  and  that  some  other 
^hinery  of  teaching  is  required,  such  as  that  provided 
"f^-   It  is  the  idlest  folly  to  try  to  turn  out  men  and 
women  as  you  turn  out  manurac^med  articles,  all  done  by 
^  pattern.    1 1  takes  some  of  all  sorts  to  make  up  society. 
^iow  oaen,  in  the  upper  ranks  of  life,  one  hears  it  said 


"  So-and-so  is  a  fine  lad ;  he'll  make  a  cafital  soldier,  a 
sailor,  or  a  colonist,  but  he  has  no  turn  for  books."    Dcr 
noti  mistake  me.    I  think  Uiat  the  studious  type  of  cha»- 
racter  is,  on  the  whole,  both  the  happiest  and  the  highest. 
Men  of  that  turn  have  pleasures  and  resources  which 
others  have  not,  and  which  never  wholly  fail.    That  is 
no  small  matter,   because  sheer  weariness,  dulness,  the 
monotony  of  a  life  which  is  safe  but  not  eventful,  lead  to 
half  the  mischief  which  men  do  to  themselves  and  their 
families  by  falling  into  bad  ways.    All  I  say  is  (because 
we  gain  nothing  by  exaggeration),  that  those  who  taka 
that  line,  those  who  care  really  for  reading,  and  for  self- 
improvement,  will  never,   in  any  olaes,  be  more  than  a 
fraction  of  the  whole.    But  then  they  are  a  very  important 
fraction,  important  in  the  influence  which  they  exercise, 
if  not  in  their  numbers.    What  we  have  to  do,  is  to  see 
that  men  of  that  type,  in  the  less  weaUdiy  daas,  have  a 
fair  chance  of  developing  such  faculties  as  they  may  pos- 
sess*    Our  business  is  to  find  the  tools ;  let  those  who  can 
and  will  use  them ;  and  that  there  will  be,  that  there 
are  many  such,  1  do  not  doubt.    The  people  of  Manches- 
ter know  what  they  are  about  too  well  to  go  oa  year  af^r 
year  spending  money  on  a  thing  whiolL  gives  them  no 
pitustical   return.     It  is  often  said,   **  Look  at  the  very 
ablest  and  cleverest  of  your  self-raised  men,  men  that 
have  had  little  or  no  instruction  ;  very  often  they  know 
next  to  nothing  outside  their  own  particular  business." 
That  may  be  true  enough.    Mechanical  genius,  or  a  turn 
for  commercial  enterprise,  like  any  other  gift,  is  bom  in  a 
man.    That  is  to  say,  we  do  not  know  how  or  whence  it 
comes  ;  but  we  do  know  this,  that  those  who  have  the 
most  of  it,  those  who  owed  their  suceeas  entirely  to  them* 
selves,  are  the  very  men  who  are  keenest  in  the  desire  that 
those  who  come  after  them  should  have  better  oppor- 
tunities than  ti)ey  had.    Look  at  George  Stephenson  I 
No  man  probably  better  understood  the  ideas  or  the 
wants  of  the  class  from  which  he  sprung;  and  no  man 
more  warmly  interested  himself  in  institutions  of  this 
kind,  as  the  people  of  the  northern  districts  well  know. 
His  son,  Bobert  Stephenson,  was  a  man  of  the*  same 
stamp ;  and  in  that,  as  in  other  mattenv  he  fiollowed  in 
his  father's  footsteps,   and  I  think  I  am  not  wrong  in 
saying,  unless  my  memory  fails  me,  that  by  his  will  he 
largely  and  HbersJly  endowed  an  institntion  of  this  kind 
in  his  native  town.    On  that  point  I  should  like  to  call 
some  other  eminent  witnesses  to  the  truth  of  what  I  am 
saying.    Such  witnesses  would  not  be  wanting,  for  the 
nan&e  of  your   late  respected    president — the  name  of 
Fairbairn — will,   I  believe,  be  remembered  along  with 
that  of  the  two  Stephens  one.    But  he  is  happily  present, 
and  I  shall  allow  him  to  speak  for  himself.    I  think  that 
suppoi*t  which  such  men  give  to  the  work  we  have  in 
hand,  is  a  far  stronger  argument  in  its  favour  than  if  it 
were  left  to  the  interested  assistance  of  partus  or  sects,  to 
the  patLY)ni^e  of  politicians  canvassing  for  populaiity,  or 
even  to   the   not    illiberal  ostentation    ef  millionaires 
desiring  credit  for  the  use  they  make  of  their  wealth. 
There  !»•  one  poiot  in  connection  with  tihie  undertaking 
which  it  is  always  well  to  notice,  I  mean  yonrindependence 
of  all  state  aid  and  of  all  state  control.    I  foar  that  in 
other  besides  educational  matters  there  is  some  decrease 
in  that  wholesome  jealousy,  with  which  the  middle  classes 
of  England  have  always  been  in  the  habit  cf  looking  on 
any  attempt  of  the  executive  to  extend  its  fanctions.    I 
say  Dothiag  against  the  help  given  topvimaiy  tnatruerion^ 
or,  in  plain  English,  to  boys'  and  girls'  schools^.    I  believe 
that  is  necessary.    The  last  genecitien  had,  and  the  pre- 
sent generation  still  has,  to  make  ap  hang  aereaia  created 
by  centuries  of  neglect.    In  sneh  a  oaoe,  private  means 
would  be  utterly  inadequate;  and  seeing  a  great  work 
before  it  which  must  be  done,  aod  seeing  only  one  means 
of  doing  it,  the  community  had  practically  no  option. 
But  I  hoW  tiiat  where  the  necessity  ends,  tdiere  the  inter- 
ference should  end  al-o.     Freedom,  security,   industry, 
will  always  create  large  fortunes.      Public  opinion  de- 
mands of  the  owners  of  wealth  that  they  shall  u.«e  it 
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liberally  for  the  general  good;  and  many  a  man  (most 
men),  if  I  may  trust  my  own  experience,  would  rather 
give  £50  freely,  with  that  reward  which  they  naturally 
expect  from  the  gratitude  of  their  fellow-citizens,  than 
have  £5  screwed  out  of  them  by  taxes.  I  don't  object  to 
these  Government  prizes,  insignificant  as  they  are  in 
pecuniary  value,  though  I  believe  if  they  were  done  away 
you  would  have  as  much  or  more  contributed  by  private 
agency.  But  I  should  be  sorry  to  S9e  a  system  of  grants 
and  subsidies  applied  to  adult  education,  however 
plausibly  such  a  system  might  be  defended.  Even  as  re- 
gards optional  inspection,  which  some  people  propose 
{though  I  don't  say  there  is  much  harm  in  it),  what  can 
It  do  for  you  more  than  is  done  already  by  these  various 
examinations — those  of  the  Society  of  Arts,  and  those 
set  on  foot  by  the  universities,  both  new  undertakings, 
and  neither  costing  a  shilling  to  the  public?  State  help 
has  done  nothing  for  English  manufactures;  English 
farmers  are  not  trained  in  Government  schools ;  nor  have 
our  great  engineers  come  out  of  Gh)yemment  workshops. 
Yet  our  manufactures  travel  to  every  comer  of  the  earth, 
our  engineers  are  employed  in  every  country,  and  our 
farming,  imperfect  though  it  may  be,  is  probably  the 
highest  in  Europe.  The  work  on  which  you  are  engaged 
is  only  a  part,  it  may  be  but  a  small  part,  of  a  great 
national  movement.  The  school,  the  institute,  the  cheap 
newspaper,  the  cheap  book,  go  together  with  the  benefit 
society,  the  savings  bank,  the  freehold  cottage,  the  co- 
operative mill,  and,  better  still,  the  co-operative  store. 
— ^Mr.  W.  Fairbaim  moved  a  vote  of  thanks  to  Lord 
Stanley,  which  was  seconded  by  Mr.  J.  A.  Turner,  M.P., 
and  carried  unanimously,  and  the  meeting  separated 
after  passing  a  vote  of  thanks  to  the  Chairman. 


Jfiltt   ^i. 


DiLAOBOix  AND  Flakdhiv.— The  exhibition  of  the 
collected  works  of  Eugene  Delacroix  is  about  to  close 
shortly.  It  is  now  proposed  to  gather  together  as  many 
as  possible  of  the  paintings  and  sketches  of  the  late 
Hippolyte  Flandrin,  and  to  exhibit  them  in  the  rooms  of 
the  Eeole  des  Beaux-Arts,  Should  this  intention  be 
carried  out,  and  there  is  no  reason  to  suppose  that  it  will 
<Bot,  there  is  no  doubt  that  a  highly  interesting  collection 
'Will  be  the  result,  though  the  best,  or  some  of  the  best 
productions  of  Flandrin's  pencil  must  still  be  sought  in 
the  churches  and  other  public  buildings  of  Paris  and 
other  towns ;  nevertheless,  the  sketches  for  those  large 
and  elaborate  works  are,  in  an  artistic  point  of  view, 
deeply  interesting.  In  the  case  of  the  Delacroix  sale, 
this  class  of  works  formed  by  far  the  most  attractive  of 
the  whole  collection,  and  the  same  must  be  the  case,  or 
nearly  so,  in  the  instance  of  Flandrin.  The  Municipal 
Council  of  Paris  has,  on  the  proposition  of  the  Prefect, 
followed  the  example  of  the  Emperor,  and  voted  the  sum 
^f  a  thousand  francs  in  aid  of  the  funds  for  the  monument  of 
Flandrin,  to  be  placed  in  the  old  church  of  Saint- 
Germain -des- Pr^,  which  contains  so  much  of  his 
painting.  A  commemoi-ative  tablet,  in  bronze,  has  just 
been  placed  on  the  facade  of  the  house  in  the  Place 
Furstemberg,  in  Paris,  in  which  Eugene  Delacroix  died ; 
another  is  to  be  afllxed  to  the  house  at  Charenton-Saint 
Maurice,  where  he  was  bom. 

PuBLio  Statues. — An  equestrian  statue  of  Napoleon 
I.  is  about  to  be  raised  in  the  Place  d'Armes  at  Grenoble, 
to  commemorate  his  passage  through  that  town  on  his 
return  from  Elba.  The  Emperor  is  to  be  represented  in 
the  costume  which  he  wore  at  that  period.  On  the  two 
long  sides  of  the  pedestal  are  to  be  placed  bas-reliefs  in 
bronze;  one  representing  the  Emperor  at  Laffrey,  at  the 
moment  when,  accompanied  by  a  weak  escort,  and  opposed 
by  a  troop  sent  to  bar  his  passage,  he  is  said  to  have 
tared  hts  breast  and  to  have  cried—"  Soldiers,  I  am  vour 


Emperor  I  Do  you  not  know  me?  If  anyone  desires  the 
life  of  his  general  let  him  take  it  I"  The  other  bas-relief 
represents  the  Emperor  outside  Grenoble,  at  the  moment 
when  preparations  were  being  made  to  force  the  old  gate 
of  Rome.  The  statue  is  to  be  in  bronze,  and  placed  on  a 
bold  pedestal  of  the  fine  stone  of  the  Ard^che.  Between 
twenty-five  and  thirty  designs  have  been  sent  in  for  the 
monument  to  be  erected  to  the  memory  of  the  late 
Minister  Billault,  in  the  town  of  Nantes ;  they  are  to  be 
exhibited  this  week  in  the  museum  there. 

PiOTunB  Br  Gbenze. — A  dealer  in  curiodties  ptir- 
chased  a  picture  the  other  day  of  a  country  cur6,  near 
Cambrai,  for  fifteen  pence,  and  sold  it  almost  immediately 
afterwards  for  two  pounds;  after  passing  through  one  or 
more  pairs  of  hands  it  was  purchased  eagerly  by  a  rich 
amateur  of  Bheims  for  the  mm  of  3,100  frs.  (£124). 

ExHiBmoM  OP  FiNB  Arts  at  Bobdeaux. — The  expo- 
sition of  the  SocUtS  des  Amis  des  Arts  is  announced  to 
open  in  March  next.  Works  intended  for  exhibitioa, 
including  paintings,  sculpture,  architecture,  engravings, 
drawings,  and  lithography,  are  to  be  sent  in  between  the 
1st  and  10th  of  Februaiy.  The  society  pays  all  experaes 
in  case  of  artists  invited  to  contribute,  but  the  size  of  c«aes 
is  confined  to  six  feet  in  height  and  width ;  and  the  weight 
of  sculpture  to  4001bs.  The  present  year  is  the  thirteenth 
of  the  society's  existence,  and  the  exhibition  was  opened 
on  the  20th  of  March  and  closed  on  the  22nd  May.  It 
contained  473  works  of  art,  of  which  113  were  sold  for  the 
aggregate  sum  of  61,869  frs.  The  sales  of  the  twelve 
former  years  amounted  to  639,972  frs.  (£21,599).  Of 
these,  fifteen  works  were  acquired  for  the  Bordeaux  Mu- 
seum, at  a  co8t  of  £3,000.  This  year  the  Emperor  be- 
came patron  of  the  society,  and  contributed  a  thousand 
francs  to  its  funds.  The  Conseil-G6n4ral  of  the  Depart- 
ment voted  1,600  frs.  and  the  Municipal  Council  of  Bor- 
deaux 1,000  frs.,  besides  supplying  the  gallery  for  the 
exhibition  without  charge.  The  society  counts  600 
members,  who  subscribe  each  a  pound  a  year. 

Salbs  of  Objects  of  Vebtu  nr  Pabis. — The  collec- 
tion of  the  late  M.  Foss^  d'Arcosse  was  disposed  of  the 
other  day,  and  some  of  the  objects  realised  very  large 
prices.  Amongst  the  most  curious  was  an  hour-glass 
which  belonged  to  Henry  II.  The  frame  was  supported 
by  five  columns  in  gold  and  mother  o*-pearl,  at  each  end 
was  a  medallion  in  mother-o'-pearl,  one  representing  the 
bust  of  the  king,  with  the  letters  HR  FR.,  and  the  other 
the  arms  of  France.  The  hour-glass  was  enclosed  in  a 
case  of  stamped  leather,  decorated  with  gold  fleurs-de-lis, 
and  was  accompanied  by  two  letters  in  proof  of  its 
authenticity.  The  whole  fetched  2,000  frs.  A  small 
lantern,  in  paper  and  mother-o'-pearl,  ornamented  with 
silver,  formerly  the  property  of  Marie  Antoinette,  sold 
for  89fiiB.  A  hammer,  which  belonged  to  Louis  XVI.,  an 
elegant  tool,  ornamented  with  incised  work,  including 
dolphins  and  the  letter  L  interlaced,  fetched  130  frs.  A 
small  gun  made  for  another  unfortunate  dauphin,  Loais 
XVU.,  sold  for  180  frs.  A  mother- o'-pearl  medallion, 
bearing  a  bust  of  Louis  XV.,  signed  Durand,  and  presented 
to  the  king  afler  the  battle  of  Fontenoy,  120  frs.  A  snaff 
grater,  formerly  belonging  to  the  regent,  in  ivory,  orna- 
mented with  a  subject  from  the  story  of  Mars  and 
Venus,  and  bearing  the  arms  of  the  House  ot'  Orleans, 
118  frs.  A  hunting  knife,  the  blade  pierced  and  engraved, 
and  the  handle  in  ivory,  decorated  with  the  arms  of 
France  and  Burgnndy,  232  frs.  A  miniature  of  the  Prin- 
cess Pauline  Borgh^se,  by  Isabey,  163  frs. 

Chables  V.  Inkstand. — A  very  curious  object  is  now 
on  sale  at  a  shop  in  Madrid,  an  inkstand,  composed  of 
Egyptian  amber,  ivory,  gold,  and  camelion,  formerly 
belonging  to  Charles  V.  It  is  in  the  form  of  a  Greek 
temple,  of  the  composite  order,  decorated  in  all  parts  with 
carving  and  painting  of  high  finish.  In  the  interior  are 
the  arms  of  tne  £mperor,  surrounded  by  portraits  of  all 
the  members  of  his  family.  On  the  sides  are  figures  of 
an  immense  number  of  the  grandees  of  Spain  of  that 
period,  cardinals,  bishops,  captains,  generals,  and  beautiful 
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SL  Th^  lid  1*8  ornamented  with  a  portait  of  Cardinal 
0&,  by  the  nde  of  which  are  statues  of  Diana  and 
^  The  interior  is  divided  into  two  compartments  ; 
e  is  a  jtatnctte  of  the  Emperor,  and  in  the  other 
of  the  EiDfyras;  and  at  the  foot  of  th(?se  are  smaller 
■,  repre«ntiDg  Piety  and  Hope.  A  figure  of  Neptune. 
m  cobureii  camelion,  is  detached,  and  its  proper 
tioQ  amna  be  determined.  In  the  opinion  of  good 
^  ito  cmioos  object  represents  twenty  years'  labour. 


^mfactms. 

?ciiiim  A3ID  OTHER  FoDNDATiONP.  —  An  invention 
CafAio  ThOTDM  Bridges  Heathorn.  R.A.,  of  14,  St. 
BHTi-sqaare.  London,  has  for  its  object  improvements 
fet  ccNtttnrtioo  of  submarine  and  other  foundations  in 

Sr,  under  the  circumstances  of  a  level,  shelving, 
bo'.twn  of  1  varying  density,  possibly  covered 
«pd,  or  shingle  to  a  great  depth.  The  method 
^  the  foundations  for  such  structures  upon  a 
n  IS  follows :— The  caisson,  which  is  of 
flDHTQctioD,  with  a  triangular  section,  is  made  of 
HlMi;^  bottom  portion  is  floated  out  to  sea,  exactly 
ir  ••  ^t  upon  which  the  building  is  to  be  erected, 
i  ttat  iBchored ;  concrete  is  then  placed  in  the  caisson, 
■  to  eaose  it  to  sink  equally,  and,  as  soon  as  it  is 
IMy  deep  io  the  water,  an  additional  height  of  the 
■■  Is  filed,  and  more  concrete  placed  therein  to  sink 
ii^.  This  operation  continaes  imtil  a  firm  found a- 
I  ■  obUioed  by  the  weight  of  ther  caisson  with  its 
nor  filliiig  of  concrete  causing  it  to  sink  through  the 
Iv  other  soft  ground  to  the  hard  ground  beneath ;  the 
riar  is  then  filled  up  with  stone  or  concrete,  upon 
i3k,9nd  the  eoncrete  in  the  caisson,  the  superstructure 
tetod.  For  shelving  or  sloping  bottoms  the  caisson 
far  mjy  upon  the  highest  side  of  same,  and  to 
me  the  perpendicular  of  the  said  caisson,  immediately 
Bcbes  the  hard  ground,  stones  are  placed  in  the 
V  o(  the  caisson,  which  will  naturally  settle  them- 
m  nch  position  as  to  form  a  wall  underneath  that 
I  of  the  caisson  which  does  not  touch  the  hard 
I,  tbereby  forming  a  foundation  upon  which  the 
wuj  Tcsi,  The  mode  of  obtaining  foundations  in 
iter  will  also  apply  to  obtaining  same  in  soft  or 
fTDDiid  on  land,  and  in  some  cases  the  interior 
of  stones  will  be  omitted,  and  the  caisson  allowed 
■Dtii  it  is  prevented  from  further  movement  by 
nttl  apertures  closing,  as  the  building  up  of  the 
ie  terminates  in  a  conical  apex. 

nC  AXD   LiBBABY  OF    InDUSTRIAI,  ArT,    PaBIS. — 

maeam  aud  library'  has  just  been  commenced  by 
m  Csnirale  dea  Beaux- Arts  appliquis  k  VinduBtrie, 
already  been  referred  to  in  a  cursory  manner 
of  the  Journal^  and  which  are  installed  in  a 
in  one  of  the  housesof  the  fine  old  square  called 
xfeoyale.  The  collection  is  not  yet  veiy  large,  but 
a  Will.  The  museum  contains  some  admirable 
Bf  of  art  manufactures,  ancient  and  modern,  in- 
porcelain,  faYence,  terra-coita,  enamels,  wood 
;  fine  old  tapestry  work  from  Holland,  with 
nidently  borrowed  from  the  East ;  some  s{«cimens 
Book-binding,  and  a  number  of  illuminations  of 
uity .  There  are  also  many  interesting  objects  of 
laneoua  character ;  amongst  these  are  two  or  three 
I  of  a  kind  of  ornamental  work  that  is  rather  rare, 
chased  bronze;  bouquets  of  flowers  and  other 
to  being  carved  in  high  relief,  apparently  in  the 
tcCal,  or  pombly  cast  and  afterwards  chased. 
oriocio  plates  are  of  the  time  of  Louis  XIV.  The 
eootaina  a  lan;e  number  of  fine  illustrated  works 
oa  kinds,  and  it  was  pleasant  to  read  the  names  of 
>irai  Jones,  and  other  English  writers  on  artistic 
on  sereral  tiUe-pagea  and  &cks.  T  he  m  ost  charac- 
liBtliire,  bowover,  of  this  department  is  a  large 


collection  of  patterns  that  have  been  actually  used  in  the 
manufacture  of  ornamental  tissues  and  paper  hangings; 
these  occupy  a  very  long  range  of  large  portfolios,  and 
are  peculiarly  adapted  for  the  class  of  students  for  whose 
benefit  this  establishment  is  specially  designed.      There 
are  also  some  curious  collections  of  old  patterns  and  speci- 
mens of  actual  fabrics,  and  some  paper  hangings  of  the 
earliest  period  of  that  manufacture  in   France,  copied 
apparently  from  chintzes  which,  as  regards  taste  in  design, 
neatness  in  execution,  and  brilliancy  of  colour,  would  lose 
nothing  by  comparison  with  a  very  large  proportion  even 
of  the  most  beautiful  works  of  that  class  produced  by  the 
able  French  manufacturers  of  the  present  day.    A  portion 
of  the  contents  of  the  museum,  and,  probably,  of  the 
library  also,  are  lent  for  exhibition  by  their  owners,  but 
the  remainder  have  been  purchased  out  of  tlio  funds  of 
the  society.    It  is  a  remarkable  fact,  especially  in  France, 
that  thislaudable  institution  is  the  result  of  purely  individual 
exertion,  the  whole  of  the  members  of  the  committee  of 
organisation,  with  one  smgle  exception,  that  of  a  banker, 
being    artists  or  manufacturers — architecture,  designing, 
mechanism,  bronze    work,  ornamentation ;  carpet  staff, 
lace,  paper  hanging,  furniture  making,  and  goldsmiths' 
work  being  all  represented.      These  tar-seeing  industrial 
artists,  warned    by    the  rapid  progress  made  in  other 
countries    since    the    commencement    of    the    era    of 
international     exhibitions,      formed     tliemselves      into 
a  society,  with  the  title  given  above,  in  1861,  for  the 
organi?ation  of  Exhibitions  of  Industrial  Art,  the  first  of 
which  was  held  in  that  year  in  the  Palais  de  Tlndustrie, 
and  the  second  in  1863,  and  announces  a  third,  on  a  much 
larger  scale,  for   I860.    The  Museum  and  Libraiyare 
very  important    results    of  the    Society's   action.     At 
present,  and  till  the  end  of  the  present  month,  the  new 
Museum  is  open  to  the  public,  but  it  is  intended  for  a 
place  of  study,  not  as  a  popular  exhibition,  and,  being 
unaided  by  Government  giant  or  the  public  purse,  Uie 
committee  will  be  compelled  to  charge  a  fee  to  the 
students;  this  is  at  present  fixed  at  three  francs  (half-a- 
crown)  a  month.     In  addition  to  the  use  of  the  Museum 
and  Librar}',  the  subscribers  will  have    the    benefit  of 
courses  of  lectures  and  elucidations,  to  be  given  in  the 
evening,  by  artists  and  others  capable  of  guiding  the 
students  to  a  due  appreciation  of  the  contents  of  the 
museum  and  library,  the  proceeds  to  be  employed  in  the 
augmentation  of  l)Oth.    As  regards  the  majority  of  the 
articles  of  modern  manufacture,  they  will  be  renewed  at 
intervals  of  three  months,  so  that  the  young  designer  and 
workman  will  have  an  opportunity  of  studying  and  com- 
paring the  products  of  the  present  day  as  they  api)ear. 
In  speaking  of  the  new  Institution  the  otlier  day,  a 
Parisian  journalist  said : — "  The  Museum  of  South  Ken- 
sington,  the   honour  of  England,  had  a  more  modest 
commencement  thnn  this."    This  is  scarcely  tlie  fact,  but 
the  observation  shows   how  the    efforts    made  in    our 
country  in  the  direction  of  Industrial  Art  are  appreciated 
abroad.    This  Society,  although  self- formed  and  self- 
supporting,  has  the  countenance  of  the  authorities ;  the 
museum  has  been  visited  by  the  l^linister  and  Superin- 
tendent of  Fine  Arts,  and  the  former  has  ])rcpentcd  it 
with  an  admirable  collection  of  sea  weeds,  aiTanged  by  an 
artist- designer,  who  presented  it  to  the  Emperor,  in  which 
the  natural  specimens  are  accompai  i  d  by  Famples  of 
tissues,  the  designs  for  which  have  been  derivi'd  from  the 
types  liere  bronght  into  direct    comi»arison  with  them. 
The  courtiers  of  the  Court  of  Catherine  de  Medicis,  who 
once  inhabited  this  fine  qnaint  old  square,  little  thought 
that  a  Working  Man*s  Museum  and  Libran*  would  one  day 
occupy  the  bebt  floor  of  one  of  their  courtly  mansions. 

Lakqb  Telescopes. — A  fine  reflectins^  tclH>coi)e  has 
just  been  sent  from  Paris  to  the  Marseilles  observatory ; 
this  instrument  measures  eighty  centimetres,  or  31*520 
inches  aperture ;  it<«  focal  length  is  five  metres,  or  5*47^ 
yards ;  and  it  is  moved  by  isochronato  machinery.  It  is 
the  work  of  21.  L^on  Faucault.  The  Toulouse  observa- 
tory is  liaving  one  constructed  on  still  larger  proportions. 
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AcsTBAUAN  DiAMONDti. — Diamonds  have  fh>m  time  to 
time  been  found  in  the  Ovens  district,  Victoria.  Two 
were  recently  found  by  a  man  named  M'Gill,  in  Finn's 
claim,  on  the  Woolshed.  One  of  these  is  said  to  be  worth 
about  £8  in  \U  present  state.  These  make  sevevdiamonds 
found  in  the  same  claim.  There  has  never  yet  been  any 
systematic  search  in  the  district  for  precious  stones. 

The  Salmon  Expebiuent. — ^We  have  to  record  an 
important  event  in  the  progress  of  the  great  salmon 
experiment.  The  parr  artificially  reared  in  Melbourne 
have  been  successfully  deposited  in  a  suitable  stream. 
Mr.  Ramsbottom,  who  brought  the  ova  fiom  England, 
reported  to  the  Acclimatisation  Society  that  the  Yarra 
was  admirably  adapted  for  a  salmon  river — the  more 
especially  as  better  tributaries  than  the  Watts  and  the 
Badger  could  not  be  wished  for.  The  Council  of  the 
Society,  remembering  that  the  coming  warm  weather 
would  greatly  increase  the  difficulties  of  removing  the 
fish,  and  being  of  opinion  that  it  was  of  the  greatest  im- 
portance that  the  breeding  depot  should  be  within  an  easy 
distance  of  Melbourne,  resolved  not  to  detain  Mr.  Barns- 
bottom  in  exploring  the  Gipps  Ldind  and  the  other  rivers 
which  had  been  suggested  as  adapted  for  the  purpose,  but 
to  authorise  him  to  remove  the  parr  to  the  Yarra  with  all 
possible  speed.  The  particular  spot  which  was  selected  is 
a  point  of  the  Badger  Creek,  about  forty- five  miles  from 
Melbourne.  Here  a  tank  has  been  constructed,  twenty- 
one  feet  long,  six  feet  wide,  and  from  two-and-a-half  to 
four  feet  deep,  the  variation  being  intended  to  suit  the 
fancies  of  the  young  fish  for  shallow  or  deep  water. 
Through  this  tank  a  stream  from  the  creek  is  made  to 
run,  and  in  it  the  pan*  will  remain  until,  having  developed 
into  smolts,  they  are  ready  for  sea,  a  date  at  least  twelve 
months  distant.  The  task  of  removing  the  parr  was  a 
very  delicate  one.  The  little  fish  were  skilfully  got  to- 
gether, and  introduced  to  a  travelling  tank,  which  was 
swung  from  an  improved  universal  joint  in  a  light 
American  waggon,  while,  so  that  the  parr  should  not 
feel  the  change  from  a  running  stream,  Mr.  Ramsbottom 
sat  by  the  tank  throughout  the  journey  aSiating  the 
water  by  dipping  out  cupfulls  and  pouring  them  back 
aorain.    Leaving  Melbourne  at  half-past  three  o'clock  in 
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postage  for  all  letters  sent  to  the  United  Kingdom  by  the 
mail  steamers,  notwithstanding  the  increased  postage  has 
been  siispended  in  England.  This  step  has  caused  mach 
dissatisfaction,  and  has  induced  many  pereans  who  have 
a  large  correspondence  to  forward  their  letters  to  Melboame 
for  transmission.  The  other  colonies  eontinne  to  chsrgd 
the  old  rate. 

Coal  in  New  Zealand. — The'Provincial  Goveinment? 
is  exerting  itself  to  promote  the  working  of  the  Wesfe 
Coast  coal  fields ;  and  two  tons  of  coal  from  the  BuUer,. 
and  about  twenty-five  tons  from  the  Grey,  are  now  la 
Nelson,  being  got  ready  for  shipment  to  London  for  the 
purpose  of  being  tried  and  repoited  upon  by  the  Board  of 
Admit  alty.  Meantime,  boring  on  the  side  of  Mount 
Ilochfort,'near  the  mouth  of  the  BuUer  Eiver,  is  being 
carried  on  with  a  view  of  ascertaining  whether,  by  a  drive 
or  a  shaft,  the  coal  can  be  got  on  that  side  of  the  moun- 
tain instead  of  at  the  back,  where  it  crops  out  in  thick 
seams.  If  the  results  be  favourable  a  great  saving  in  the 
cost  of  constructing  a  road  from  the  coal  to  the  mouth  of 
the  river  will  be  effected.  The  coal  from  the  Grey  is 
highly  bituminous  and  bums  strongly;  that  from  the 
Buller  is  a  harder  coal,  and  is  supposed  to  be  the  best  foe 
the  furnace.  Boring  for  coal  is  also  going  on  at  Pakawan. 
We  stated  some  time  ago  that  at  a  depth  of  fifty  feet  an 
excellent  seam  four  feet  in  thickness  had  been  discovered, 
but  the  boring  has  been  continued,  and  has  now  reached 
a  depth  of  98  feet.  The  parties  interested  are  sangaine, 
from  the  indications  of  the  strata,  that  they  are  ap- 
proaching other  seams  of  equal,  perhaps  greater,  thickness 
than  the  one  spoken  of. 


©Wtewj. 
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the  morning,  the  juvenile  strangers  reached  their  destina- 
tion at  half-past  three  the  same  afternoon ;  and,  thanks  to 
Mr.  Ramsbottonrs  assiduity  and  to  the  skilful  driving  of 
the  coach,  only  nine  deaths  occurred  during  the  rough 
and  long  way.  It  is  to  be  regretted  that  upon  the  pair 
being  removed  their  number  was  found  to  be  far  lets 
than  it  was  supposed  we  were  possessed  of.  Still,  thero 
is  every  reason  to  hope  that  there  are  enough  in  the 
Badger  to  secure  the  return  of  some  of  the  grilse  from 
the  sea,  and  thus  to  render  certain  the  success  of  the 
experiment.  Thus  far  the  work  has  gone  on  favourably. 
The  past  gives  us  confidence  that  in  the  end  success  will  With 
be  attained.    From  Tasmania  we  hear  good  accounts  of,  dwell 


Charles  Ha&biott  SitrrH,  an  old  member  of  the 
Society,  died  on  the  21st  of  last  October.  H^  was 
bom  on  the  1st  of  February,  1792.  His  father,  a  respeet- 
able  stone  mason,  in  the  Portland-iY>ad,  considering  readings 
writing,  and  arithmetic,  as  sufficient  scholastic  acquire- 
ments for  his  business,  took  his  son  from  school  at  the 
early  age  of  twelve  years,  to  initiate  him  in  the  operations 
and  technicalities  of  stone  masonry  ;  but  he  soon  acquired 
a  taste  for  the  convensation  of  well-informed  persons* 


some  of  whom,  especially  Mr.  Bonomi,  the  father,  and 
his  friend,  young  Donaldson,  encouraged  his  aspirations 
for  higher  pursuits.  After  working  hours,  he  employed 
himself  in  drawing  and  modelling.  This  paved  the  way 
to  his  admission,  as  a  student,  to  the  Royal  Academy, 
where,  besides  modelling  and  drawing,  he  applied  his 
mind  to  the  study  of  Grecian  and  Gothic  Architecture. 
He  became  a  member  of  the  Society  of  Arts  in  18I4r, 
when  he  was  only  sixteen  years  of  age.  If  at  the 
Royal  Academy  he  acquired  skill  in  the  practice  of  his 
art,  here  he  learned  to  reason  and  collect  information, 
what  satisfaction,  in  after  life,  he  would 
on    the    discussions    of  Alexander    Galloway, 


the  paiT  deposited  in  the  breeding  ponds  at  Derwent;  Bryant,  Donkin,  Brunell,  and  other  able  men,  from 
they  are  progressing  favourably,  but  there  will  be  no  which  he  derived  much  mechanical  knowledge ;  from 
change  to  report  until  the  advent  of  that  mysterious  Britton,  Bray  ley,  and  Strutt,  he  acquired  a  taste  for 
instinct  which  prompts  them  seawards. — Melbourne  Argtu, '  archaeological  research ;  and  in  chemistry,  mineralogy,  and 
Gbanitb. — A  gigantic  block  of  granite,  thirty-six  tons  '  geology,  be  found  valuable  instructois  among  its  members, 
in  weight,  has  been  brought  down  to  Melbourne"  from  Soon  after  his  admission,  the  Duke  of  Korthumberland* 
Harcourt  (Victoria),  in  order  to  be  worked  into  a  monu-  presiding,  put  a  subject  to  the  vote ;  seeing  a  youth  of 
ment,  intended  for  erection  over  the  remains  of  the '  sixteen  hold  up  his  hand,  his  Grace  asked  if  boys  were 
explorers,  Burke  and  Wills,  in  the  Melbourne  General  I  allowed  to  vote ;  the  answer  was  in  the  afiirmative,  and 


Cemetery. 

Post  Office  Sebvicb  (Victoria). — The  Victorian  Go- 
vernment have  proposed  to  establish  a  fortnightly  service, 
in  connection  with  the  Peninsular  and  Oriental  Company, 
at  a  cost  of  £50,000,  one  moiety  of  which  they  requested 
might  be  contributed  by  the  colony.  The  New  South 
Wales  Government  have,  however,  declined  to  co-operate 


young  Smith,  proud  of  the  privilege,  was  the  more 
anxious  to  exercise  it  discreetly  and  honourably.  He  soon 
secured  the  good- will  and  growing  esteem  of  many  of  the 
members,  as  Charles  Wan'en,  Horsraan  Solly,  Brittoo, 
Varley,  Brockedon,  and  of  their  excellent  Secretary,  Mr. 
Arthur  Aikin.  When  the  late  Sir  Charles,  then  Mr. 
Barry,  was  preparing  to  carry  out  his  designs  for  tl;e  Par- 


with  the  Victorian  Gove nmient  in  the  establishment  of ,  liament  Houses,   he   felt  a  difficulty  in    obtaining    an 
the  fortnightly  service  referred  to.    It  still  charges  double   adequate  supply  of  good  stone,  and  proposed  to  Govern* 
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■ttit  a  mrvcy  of  all  the  princiial  quart  i-K  i:i  Enghml 
■d  &<;il&u>} ;  fortunately,  he  iHrt-aiiio   actiu.iiiitt-d   with 
MH.  tU:ccgh  the  late  Joseph  Hume,  onu  of  the  Vice- 
te^<::.t§  ot  the  Society  of  ArtH ;  and  the  Uoyal  Com- 
vawc  foT  this  inquiry  waa  com|K)Beil  of  3Ir.  hairy.  Sir 
Hory  Delabeche,  the  well-known  geologist  Dr.  Williani 
Snah.  ind  the  nihject  of  this  notice.     Their  examination 
sC  OEUUKnt  buU  iingfl,  castle^,  and  chnroht  s,  and  of  the 
^GBnffi Thence  the  material  had  been  drawn,  was  careful 
W&  pSic3Q!,  and  the  report  proved  a  valuable  addition 
liOB  s^'i professional  knowledge.   Mr.  Sniith'H  zeal  and 
W&oce  hid  won  for  him  tiie  esteem  of  his  fellow-com- 
■HGBcniici  their  friendship  continued  through  life. 
Sk  Oojlsi  Barry,  having  decided  on  the  quarry  that 
tm  experience,  and   from    teatu    carefully    made    hy 
Mfton  Diniel  and  WheatHtone,  was  best  suited  for 
IhivpOK;  but  aware  that  in  every  layer  there  are  im- 
nel  usu,  (reposed  to  Government  to  apix)int  Mr. 
iuk  inpector  of  the  stone  as  supplied  by  the  con- 
feirin,  in  order  that  his  practical  knowledge  should  pre- 
iMajBttoond  admixture;  unfortunately,  false  economy 
wnaU,  the  precaution  was  not  adopted,  and  many 
■UorUocb  were  admitted,  to  the  serious  regret  of  all 
fK&k   Mr.  Smith's  sound  knowledge  wad  generally 
ammd:  he  wia  elected  an  honorary  member  of  the 
l^iMitcte  of  British  Architects,  to  whose  transactions 
kflBMAoted  many  interesting  papers.    In  later  times  he 
^HW  the  qTiarriej  of  Caen,  in  Normandy,  in  company 
iBk  3Ir.  George  Godwin,  F.U.S.,  the  interesting  results 
tf  ifcieh  woo  afier  ajipeared  in  the  Builder.      He  had 
luBK  1  nund  aathority  on  the  subject,  and  all  who  had, 
*  ihc-oght  they  had,  a  bed  of  valuable  stone  in  their 
^«^ipplied  to  him  for  his  opinion,  which  he  gave  most 
™«f*^y  Mid  honestlv,  too  much  so,  perliaps,  to  agree 
^  ctinr  ill-founded  expectations,  however  candid  and 
»-  As  a  writer  and  a  lecturer  he  was  clear  and  distinct ; 
■■Many,  bat  not  often,  a  touch  of  Immour  or  of  orna- 
■■*  glittered  for  a  moment.      S^me  of  his  best  writing 
Ijiahapff.  Ml  ewiy  on  *•  Linear  and  Aerial  Perspective," 
■  imoll'*  ••Library  of   the  Fine  Arts;  "  an  excellent 


OT  an  important  subject  of  which  he  was  thorough 

r,and  which  gave  him  a  skilful  and  judicious  execu- 

01  ornaments  at  the  London  University,  the  Royal 

»Mge,  and  other  buildings.     At  the  lloynl  Aca«lemy 

■Ijnw  the  gold  Aiedal  for  the  original  architectural 

JP  ij  1817,  and  continued   for  suci'ess'ivo  years  to 

El  M?^  in  architecture  and  models,  and  portrait 

^   . J"^    monnmental     compositions ;   but     science, 

J™ny^ geology,  antiquities,  and  general  knowledge, 

_g™*  Cuietiy  to  scientific  institutions,  where  his  conver- 

2S7"»  **^'  ao^eptable.     The  year  before  his  death, 

2*V"™Dg.  he  visited  the  Irfo  of  Mull  and  lona. 

^r*wn«  an  enthusiastic  admii-er  of   the  Scottish 

^^*  fok?°°''°^°^ ;  but  increaf-ing  infirmities  prevented 

^^^o  anting  an  account  of  them,  for  which  his 

l™™Ulem«ani  knowledge  so  admirably  fitted  him. 

^^^"^  Stuuve. — The   celebrated    Ruuian    astro- 

■^»,  taose  name  is  associated  with  all    the  great 

wiro  "    tnangulation    and    geodesv   carried   out 


was  the  son  of  Gen.  Gold  S-lleek  Silliman,  who  p'luKr'.d 
his  country  important  sirviiie  duiinj;  the  rrvol.itiijtiary 
war.  He  graduated  at  Yale  in  1708,  aftcr»*ftr.l.s  >iiidied 
law,  and  was  admitte  I  to  tiic  bar  in  lb02.  Jhi  atu-i-.vards 
accepted  the  chair  of  oheinistry  in  Yale  L'ollt!.;;«i,  and 
vi:«ited  Europe  to  pro-MJOUte  his  studies  in  a  s..'iL'Ji<:e  which 
was  at  that  time  almost  unknown  in  AuK^iici.  He 
returned  after  an  absence  of  fourteen  montln,  and  pub- 
lished an  interesting  a'jcount  of  his  travels.  In  1^U7  ho 
made  a  chemical  analynid  of  a  meteorite  of  great  >i/c  and 
brilliancy  which  liad  burst  in  the  town  of  AVest.'in,  Con- 
necticut, lie  afterwards  assisted  Dr.  Ware  in  Iiis  experi- 
ments with  the  oxyhydrogen  blowpipe,  to  which  he  gave 
the  name  of  "  compound  blowpipe,"  by  whioh  it  is  com- 
monly known.  In  1818  ProfeHfor  Siliiman  founded  the 
American  Journal  of  Science  and  Arts,  better  known  both 
in  Europe  and  America  as  Svliman^s  Journal,  of  which  ho 
remained  senior  editor  till  184G.  lie  was  one  of  the 
earliest  Americans  to  give  popular  lectures  on  soientifie 
subjects.  In  1830  he  visited  Europe  a  second  tlni '.  He 
resigned  his  pi-ofessornhip  in  1853,  but  continued  to  give 
lectures  for  two  years  longer.  He  was  a  man  of  simple 
tastes  and  active  habits,  and  his  old  ago  was  icm.ukaldy 
fiee  from  mental  or  bodily  infirmity,  and  to  thn  very  last 
he  took  A  deep  interest  in  the  progress  of  science,  human- 
ity, and  freedom  all  over  the  world. 


«H«  m4  Eastern  Europe,  died  'on  the  23rd  of 
Jiwember,  »t  St.  rctersburg.  He  was  born  at  Altona, 
■  Ajiil,  17113,  and  studied  philology,  and  after- 
y«»  aitrOuomy,  in  the  University  of  Dorpat,  in  the 
JDrKniuBril  of  Livonia.  In  1813  ho  was  attached  to  the 
ARmtory  o(  that  town,  becoming  its  director  four 
fmn  afterwards.  In  1832  he  removed  to  Pulkowa,  and 
IM  apfio'^tt'd  director  of  the  magnificent  observatory 
pUJi  the  R'lisiaQ  Government  had  C:<tablished  there, 
^uh  pofi  he  retainiMi  till  his  doatli.  M.  Struve  under- 
rtr  ind  carried  out  various  important  works  and  sclen- 
fie  cxp^i^^oM,  by  a  description  of  which  scientific 
^g^c*  are  much  cnricherl.  His  eon.  M.  Otto  Struve, 
ufierl  nnder  his  aocomplished  father,  and  obtained  the 
It  of  S?oood  Astronomer  of  the  Pulkowa  Observatory. 
ftoi/«nr  BBifJAimr  Sillimav,  sen.,  expired  at  his  resi- 
gn, Xew  Haven,  n.S.,  on  the  24th  Nov.    Mr.  Silliman 


^nbliratiffns  Issselr. 

L'Abchitectdbe    Privee    ad    XIXme.   Sie'.le  sous 
Napoleon  I H.,&c.    Par  M.  C^sar  Daly.    Folio.     P<!ris: 
Morel   and    Cie. — The  author  of   this  work  is   well- 
known  as  one  of  the  most  daring  and  elegant  writers 
on  architecture  in  France,  and  yet,  with  the  experience  of 
what  he  has  done  before,  the  present  publication  is  a 
marvel,  and  does  high  honour  to  the  reign  in  which  it  is 
produced.     It  consists  of  three  folios  of  engravings,  in 
all  about  two  hundred  plates,  executed  on  steel,  in  the 
most  careful  and  artistic    manner,  repres^jniing    select 
specimens  of  the  arcliitecture  of  the  present  day  in  Fr<'ince, 
divided  under  the  three  main  heads  of  private  houses  or 
hotels,  houses  constructed  for  being  let  out  in  separate 
tenements,  as  is  usual  in  Paris,  and  villas  or  (suburban 
residences.    Each  example  is  accompanied  by  plans  and 
details,  covering,  in  some  instances,  ten  or  twelve  sheets, 
and  each  of  the  nine  groups  or  sub-divisions  is  aesom- 
panied  by  what  is  calleil  a  parallel  of  plans,  or,  in  other 
words,  a  collection  of  plans  of  other  houses  of  the  same 
elaw    brought  into  coinpari.'«on  with  each  otlnr.     The 
elevations  are  drawn  to  a  scale  of  one  in  a  hundred,  and 
the  plans  half  that  proportion,  while  the  smaller  details 
are  given  on  one  in  four.     It  is  imi)ossible  to  exaggerate 
the  Iwauty  of  the  work  in   an   artistic  point  of   view. 
Every  line  is   as  clear  as  print,  yet  ea?h  elevation  is  a 
picture,  but  without  anything  extraneous  being  introduced. 
The  cleverness  of  French  architectural  draftsmen  i.s  well 
know,  and  no  work  that  we  are  acquainted  with  affords 
better  examples  of  it  than  that  under  notice.      It  is  a 
monument  of  drawing  and  engraving  as  well  rs  of  archi- 
tecture.     Tlie    letter- press    which   prefaces    the    work 
contains  a    good  deal  of  matter  of  interest   to   others 
besides  architects.     M.  Daly  makes  judicious  rcniirks  on 
the    essential    differences    between   ]mblic    and    private 
architecture,  on  the  requirements  of  families  with  respect 
to  accommoJation  and    health,  and    on    tlie    peculiar 
demands  arising  out  of  French  liabits  and  manner>,  which 
he  contrasts  with  those  of  England,  a  task  for  which  he 
is  peculiarly  fitted,    as    having    pas<ed    a  consi  lerable 
iwtion  of  ilia  life  in  this  country.    Secondly,  ho  treats 
the   important  question  of  the  proper  charaMer' sties  of 
art  as    applied  to  private  dwellings,   an  I    where  they 
differ  from  those  which  should  mark  the  public  edifices 
of  a  city.     Thirdly,  ho  sets  forth  a  series  of  canons  of 
construction, both  as  regards  single  and  compound  edifices; 
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and,  lastly,  he  gives  an  elaborate  estimate  of  the  cost  of 
the  new  houses  in  Paris  and  it's  environs,  in  all  their 
details.  The  resumd  of  this  portion  gives  us  tlie  follow- 
ing information -.—Private  mansions  in  Paris,  of  the  first 
and  second  class,  cost,  on  an  average,  from  500  to  650 
francs  per  m^tre  superficial,  and  those  of  the  third  class 
400  to  450  francs ;  mixed  residences  in  Paris,  from  500  to 
1,100  francs;  and  suburban  residences  from  400  to  GOO 
francs.  M.  Daly  boldly  dedicates  his  work  to  Baron 
Haussmann,  the  prefect  of  the  Seine,  whom  Paris  wits 
call  the  Arch  Destroyer,  but  whom  M.  Cesar  Daly,  and, 
probably,  architects  in  general,  regard  as  a  special  provi- 
dence. 

L'Etrurie  et  les  Etrusqdes.   Par  Noel  des  Vergers. 
2  vols,  and  Atlas.     Paris:  Firmin  Didot.— This  is  the 
work  of  a  learned  and  a  travelled  man,  an  original  and 
important  production.    The  first  volume  is  devoted  to  the 
geology  of  Etruiia,  the  origin  of  the  Etruscans,   their 
confederation  in  the  plains  of  the  Po,  their  commercial 
relations  with  the  nations  of  Greece  and  Italy,  their 
political  constitution,  their  religious  systems,  and  the 
development  of  the  arts   amongst  them;    the  second 
volume  traces  the  history  of  the  nation  from  the  founda- 
tion  of  Rome  to  the  end  of  the  Empire.     The  ••  Atlas" 
contains  chromo-lithographic  representations,  beautifully 
executed,  of  the  best  known  types  of  Etruscan  vases,  and 
each  plate  is  accompanied  by  a  commentary,  in  which  the 
difficulties  that  sui round  the  interpretation  of  the  mytho- 
logical figures  and  emblems  of  the  period  are  discussed 
and  explained.    In  addition  to  this  the  author  has  given  a 
collection  of  epigraphio  moDiiment9,  a  comparative  table 
of  the  Etruscan,  Phonician,  and  Greek  archaic  alphabets  ; 
and  an  archsBologioal  chart  of  Central  Etruria. 

Works  op  tub  Etobiko  Society  op  Paris. — The 
Soci^t^  dea  Aquafortistes,  now  three  yeara  old,  exhibits 
great  activity  and  much  talent,  although  some  times  a 
little  eccentric,  wanting  rather  in  a  nice  appreciation  of 
the  line  of  demarcation  between  the  comic  and  caricature. 
Amongst  its  recent  productions  is  a  graphical  edition  of 
the  famous  old  legend  of  Marlborough,  "  Malbrook,"  full 
of  riotous  fun  and  sparkling  with  invention,  an  admirable 
example  of  the  grotesque ;  the  artist  being  M.  A.  de 
Borct.  Another  series  of  a  very  diflferent  kind,  by  M.  C. 
Longueville,  consisting  of  twelve  plates  of  landscapes  and 
marine  pieces,  exhibito  a  fine  eye  for  effect  and  most  care- 
ful execution.  The  young  artists  of  Paris  have  taken  up 
etching  as  a  weapon  against  wood  engravers  and  photo- 
graphers, and  they  are  perfectly  right  in  so  doing;  the 
conflict  cannot  bat  be  good  for  ait,  and  none  of  the 
combatants  are  likely  to  suffer. 

Report  on  tabiods  Hospitals  op  Geneva,  Turin, 
jkND  Milan.  By  Anthony  RouUiet.  This  is  a  docu- 
ment addressed  to  the  French  Minister  of  the  Interior, 
and  is  an  instalment  of  the  information  which  is  being 
collected  by  a  commission  appointed  by  imperial  decree, 
to  inquire  into  the  alimentary  and  sanitary  systems 
of  hospitals.  The  inquiry  is  intended  to  embrace  all 
the  hospitals  of  Paris  and  London,  and  also  those  of 
several  other  towns  in  France  and  other  countiies.  lire 
returns  obtained  from  the  French  hospitals,  with  the  aid 
of  the  authorities,  are  said  to  contain  much  important  in- 
formation ;  as  regards  London,  it  is  said  that  nothing  has 
yet  been  done.  The  author  of  the  repoi-t  in  question  is  an 
advocate,  attached  to  the  commission,  and  was  charged  to 
collect  information  in  Italy  and  Switzerland.  The  report 
is  general  in  its  scope,  and  includes,  amongst  other  things, 
plans  of  the  buildings,  apparatus  for  ventilation,  systems 
of  washing,  cleansing,  baths,  medical  and  pharmaceutical 
services,  and  tables  of  mortality. 

Fabrication  des  Etoffes.  Trafte  complet  db  la 
Filature  du  Coton.  Par  M.  A  lean.  Paris.  This  is  an 
important  work,  in  two  parts,  on  the  spinning  and  weaving 
of  cotton  and  other  textile  fibres.  The  first  part  contains 
an  investigation  into  the  peculiarities  of  the  fibres  them- 
elves,  illustrated  by  microscopic  sections ;  the  cotton  of 


Egypt,  India,  the  Levant,  and  Algeria,  and  the  projoscd 
substitutes  for  that  fibre,  bting  especially  considered.  It 
includes  aUo  a  history  of  the  progress  of  the  inliistry 
from  the  earliest  known  period.  The  second  part  is  more 
specially  technical,  and  includes  a  cutious  synopticnl 
table  of  the  transfoimations  of  fibrous  substances,  puch  as 
cotton,  flax,  hemp,  wool,  and  silk.  India  rubber,  thu 
mt'tals,  glass,  and  bark,  which  are  empIo3'ed,  or  mijjht  be 
employed,  as  auxiliaries  in  textile  manufacture ;  eLiborato 
descriptions  of  machinery  used ;  and  a  chapter  on  the 
establishment  of  mills,  their  conbtmction,  lighting,  heating, 
ventilation,  steam  power,  and  cost.  The  work  is  illus- 
trated by  fifty  plates  and  cuts. 

Works  op  Alphonsb  X.,  op  Castile. — The  thii/l 
volume  of  the  works  of  this  old  astronomer  has  just  been 
presented  to  the  Paris  Academy  by  M.  Le  Verrier,  who 
calls  attention  to  the  curious  fact  that  the  path  of  the 
planet  Mercury  is  there  described  as  oral.  Alphoime  wrote 
in  the  eleventh  century,  and  of  course  knew  nothirtg  of 
the  laws  of  Kepler,  but  he  had  arrived  at  the  conclusion 
that  nothing  but  a  kind  of  ellipse  would  repre.«ent  the 
movement  of  Merouiy. 


latM. 


Education  of  Gardeners. — The  Royal  Horticultural 
Society  lias  just  issued  its  programme  for  the  ensuing; 
year;  and  members  of  the  Society  of  Arts  will  see  with 
satisfaction  the  announcement  made  respecting  the  ednca- 
tion  of  pardeners,  as  follows : — "  Examinations  and  Ct-rti- 
ficatea  for  Gardeners. — Central  Examinations  of  Gar* 
deners  in  Theoretical  and  Practical  Gardening  will  be 
held  annually  at  South  Kensington,  and  Local  Examina- 
tions will  be  held  in  the  country.  Certificates  of 
competency  and  prizes  will  be  awarded  at  both  Examina- 
tions." 

A  Chimney,  about  100  feet  high,  comprising  about 
90,000  bricks,  and  estimated  to  weigh  over  20i>  ton^,  was 
recently  moved  a  distance  of  100  feet  in  Worcester, 
Massachusetts,  without  breaking  a  brick. 

Railway  in  Brazil. — A  new  railway  has  recently  been 
opened  in   Brazil,   which  crossea  the  mountain  chain. 
3erra-do-Mar,  and  connects  the  interior  fertile  plains  with 
the  8ea>coast.    It  is  eighty-eight  miles  long,  and  attain?, 
in  the  course  of  five  mUes  of  mountain-steep,  an  elevation 
of  2,600  feet.    The  entire  ascent  is  divided  into  four  lifts, 
or  inclines,  of  a  mile  and  a  quarter  each,  running  at  a 
gradient  of  one  in  ten.     A  level  platform,  or  *'■  bank- 
head,"  marks  the  summit  of  each  incline,  and  at  the 
upper  end  of  the  platform  is  a  stationary  engine.     This 
engine  hat  doublecylindenof  twenty- six  inches  diameter, 
with  a  five-feet  stroke,  and  has  been  calculated  to  haul  up- 
fifty  tons  at  the  rate  of  ten  miles  per  hour.    Five  boilers, 
of  the  Corniih  description,  are  placed  with  each  engine. 
On  the  upper  half  of  each  incline  there  is  a  double  line  of 
rail^,  with  arrangements  for  passing- places  on  the  middle 
of  each  of  these  lifts.    A  single  line  of  rails  then  run  on 
from  the  centre  to  the  foot  of  each  of  the  four  divisions 
into  which  the  ascentis  divided.    A  steel  wire  rope,  l^  in. 
diameter,  is  made  for  pulling  up  the  ascending  trains. 
This  rope,  tested  to  a  weight  far  exceeding  the  require- 
ments that  will  be  made  upon  it,  passes  over  friction- 
wheels,  and  is  attached  to  the  fly-wheel   shaft.     The 
inclines  are  partially  self-acting,  at  the  same  time  passing 
one  train  down  to  the  foot  of  the  Serra  and  drawing  up 
another  to  the  higher  levels  on  its  way  ont  to  the  province 
beyond. 

A  Locomotive  from  Spain  haa  passed  thiough   the 
Pyrenees  into  France,  along  the  new  series  of  tunnels, 
about  forty  miles  in  length.    This  was  merely  a  trial  tnx>, 
,  and  it  was  perfectly  successful. 
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Railway  B&ake. — ^An  experiment  was  lately  tried  to 
osrertain  how  quick  a  railway  train  under  full  headway 
night  be  stopped.  It  was  allowed  to  attain  a  speed  of 
Lty  milea  an  hour,  when  the  brakes  were  applied  and 
L'li  steam  shut  off.  It  came  to  a  dead  stand  alter  run- 
Ling  al)out  500  yards,  being  60  yards  more  than  a  quarter 
c:'  a  mile. 

ScMTiTUTea  FOB  Gbanbb  and  Hodmen  in  Pabis. — 
The  Builder  states,  that  "  some  of  the  contractors  re- 
Mildiog  the  demolished  houses,  and  running  up  quickly 
Levr  mansions,  have  hit  upon  an  ingenious  way  of  raising 
ciaterialB  to  the  top  of  the  scati'old.  As  the  head  of  water 
zi  the  Villette  is  enough  to  command  aay  of  the  houses  in 
Pirif,  they  have  simply  a  pipe  turned  on  from  the  main 
up  to  the  top  of  the  intended  structure,  and  by  that 
3i*:AQ9  can  fill  a  bucket  or  large  tub,  which  in  descending 
itnws  up  a  plateau  on  which  the  materials  are  placed. 
The  water,  being  turned  into  mortar,  and  otherwise  made 
zyi  of  afterwards  below,  is  not  lost.  Some  of  the  ma- 
terials are  also  hoisted  by  Lenoir's  machine  (by  gas) ; 
there  is  one  at  work  at  the  Kond  Pont  de  Goroelles,  close 
io  the  Avenue  de  Temes.  It  aeems  to  be,  by  timing  a 
weight  ascending  a  certain  height,  about  2^-hor8e  power. 
The  absenoe  of  a  boiler  in  these  engiues  is  a  strong  argu- 
ment in  favour  of  employing  them  where  steady  slight 
power  ia  required.  At  all  events,  if  they  are  not  endowed 
with  the  abundant  force  of  a  steam-engine,  yet  in  towns 
ssd  confined  ainets,  where  only  a  moderate  source  o( 
power  is  required  to  act  in  a  small  compass,  noiselessly 
and  without  nuisance,  we  have  seen  that  the  required  me- 
cbaaical  effect  csan  be  accomplished  without  risk  of  explo- 
■OD,  and  conseqaeot  damage  and  loes  of  life,  either  to 
owners  or  their  neighbours.  That  is  something,  at  all 
events.** 

TficHHxcAL  EoooATiov  IN  JTbakob. — ^Tho  SociiU  Phi" 
kieckmiqui,  for  the  gratuitous  instruction  of  workmen,  is  of 
some  years'  standing,  and  has  branches  in  all  parts  of  the 
capitaL  The  other  day  there  was  a  meeting  of  the  Sur- 
enes  section,  when  M.  Giachant,  the  Chief  Secretary  of 
the  Hiniater  of  PabUc  Inatraction,  presided,  and  made  a 
remarkabl»apeMb.  This  gentleman  has  evidently  studied 
the  subjeet-^teohnical  education —-both  at  home  and 
ibroad ;  he  told  the  assembly  that  reading,  writing,  and 
arithmetic,  were  not  learning,  but  merely  means  for  ac- 
'-juiring  education,  and  that  the  present  state  of  society 
Gemanded  for  the  woriEman  a  knowledge  of  the  principles 
cf  his  art,  without  which  he  ran  great  danger  of  be- 
coating  a  mere  slave  of  mechanism,  the  machine  which  he 
iboald  direct.  The  remarks  concerning  what  had  been 
dene  abroad  showed  how  carefully  France  watches  what 
is  going  on  elsewhere.  In  Belgium,  said  M.  Giachant, 
with  a  population  of  four  millions,  there  are  no  lees  than 
1,145  adnlt  schools,  of  which  27  meet  in  the  day-time, 
173  in  the  evening,  and  945  on  Sunday,  the  total  number 
of  Bcholacs  being  180,000.  At  Ghent  there  are  more 
than  40,000  weavers,  and  not  a  single  industrial  scliool — 
the  evening  schools  supply  all  that  is  wanted.  In  Russia 
triucation  is  obligatory  until  the  age  of  sixteen ;  after 
that  the  youths  attend  the  schools  of  Art  and  Industry 
'(jcwerbschuleo).  The  Sunday  schools  of  Barmen  and 
Uwrftfld  were  established  by  a  generous  Frenchman,  but 
the  authorities  of  the  latter  place  aided  witli  a  vote  of 
^yj-SUOO  francs  (£24,000).  But  the  example  of  England 
occupied  the  greater  part  of  M.  Glachant's  attention,  not 
OQly  on  account  of  the  amount  of  efibrt  made,  but  also 
^  the  originality  of  the  form  as  regards  the  Literary, 
S:ienti6c,  and  Mechanics'  Institutions,  which  are  certainly 
>&i«|ue  in  Europe.  The  influence  of  these  is  illustrated 
h'  the  fact  of  "  700,000  francs  being  raised  for  some 
^{•eclil  object  by  voluntary  subscription  in  one  day  at  the 
^Uziehester  Meehanios'  Institution,  and  by  the  act  of  the 
:$jciety  of  Axts  in  obtaining  the  guarantee  for  the  Exhi- 
|md  of  1862.  M.  Giachant  applauds  the  system  of  tlie 
ioirodaetion  of  music  and  other  means  of  recreation  into 
mr  popular  inttitntkms,  and  says :— "  As  our  neighboura 


have  borrowed  the  word  Soiree  from  us,  let  us  borrow 
from  tiieni  the  thing  to  which  tliey  have  applied  it." 
But  it  is  the  Kensington  Museum  which  calls  forth  M, 
Glachant's  warmest  encomiums.  He  calls  it  the  "  Baby- 
lonian museum  of  South  Kensington."  He  gives  the 
statistics  of  the  echoolji  there  and  in  connection  with  it ; 
he  speaks  of  the  acts  of  the  Committee  of  Council  of 
Education  as  *'  the  most  gigantic  effort  ever  made  in  aid 
of  industrial  art  and  the  generalization  of  practical  in- 
stiuctiou."  «  On  the  morrow  of  the  Exhibition  of  1862," 
he  says,  "  a  cry  of  alarm  arose  amongst  our  workmen  (the 
B>ench)  that  England  had  moved  !"  His  concluding  re- 
marks are  for  all  the  world  :— Pupils  of  the  Philotechnic 
Association,  it  is  not  necessary  to  show  you  that  your 
rivals  are  doing  their  best  to  cause  you  to  exert  your- 
selves. You  will  soon  learn,  if  you  have  not  already,  all 
the  secrets  of  your  professions.  On  this  head  you  might 
teach  your  protessors.  Still  you  will  listen  to  thosemen 
wlio  have  never  handled  a  tool,  lor  you  know  that  they 
can  aid  you  in  becoming  more  expert ;  for  increased  in- 
telligence gives  the  hand  more  iiardihood  and  dexterity. 
An  ignorant  workman  dare  not  depart  from  an  old  bad 
system ;  but  he  who  has  learnt  to  reflect  searches  and  finds 
improvements  and  new  applications,  which  often  produce 
revolutions  in  industry.*' 

Final  DBMOLmoN  op  the  ExHiBmoN  Building. — 
On  the  12th  instant,  at  half-past  eleven,  the  whole  of  the 
central  entrance  in  the  Cromwell-road  was  brought  to 
the  ground,  being  the  last  appearance  of  any  part  of 
the  Exhibition  building.  The  public  will  recollect  what 
an  enormous  mass  of  brick-«work  this  was.  Some  of  the 
piers  were  twelve  feet  in  thickness.  Havmg  been  pre- 
paured  beforehand,  by  the  sappers,  under  command  of 
Lieut.  Knocker,  a  hundred-and-twenty-pounds  of  gun- 
powder in  as  many  separate  chaiges,  distiibuted  at  tlM 
footings  of  the  whole  mass,  were  fired  simultaneously  by 
two  electric  batteries.  The  charges  had  been  so  ananged, 
and  the  calculatioDs  so  made,  as  to  cause  the  whole  ntMi 
to  fall  inwards  towards  the  north;  and  the  mass  was 
obedient  to  the  laws  of  science,  so  that  not  a  brick 
tumbled  in  the  Cramwell-road.  The  greater  part  of  the 
northern  side  gradually  subsided  to  the  ground,  leaving 
momentarily  a  large  portion,  which  was  projected  inwards, 
by  the  fall  of  the  Cromwell-road  firont  upon  it.  As  soon 
as  the  smoke  and  dust  had  cleared  away  the  western  tower 
was  seen  to  be  standing.  Gradually  the  sappers  approached 
to  find  out  why  it  had  not  fallen  like  the  rest.  They  had 
scarcely  reached  it  before  it  began  to  vibrate,  and  in  a 
second  afterwards  fell  like  the  other  portions.  Each  part 
of  the  towers  and  great  arches  of  the  Exhibition  building 
have  thus  afforded  a  series  of  the  most  valuable  experi- 
ments, and  it  is  said  that  the  data  obtained  considerably 
modified  those  which  formerly  were  accepted.  The  ex- 
periments have  lasted  about  three  months,  and  the  delay, 
which  some  persons  did  not  understand  and  complained 
of,  is  now  fully  explained  by  the  successful  work  of  last 
Monday.  The  members  of  the  Society  of  Arts  will  be 
glad  to  be  informed  that  a  paper  on  the  subject,  by  Lieut. 
Knocker,  will  be  read  in  the  course  of  the  session. 

Consumption  of  Suoar  in  England  and  Fbanoe^ — 
Official  documents  show  that  the  consumption  of  sugar  in 
1863  in  England  and  France  was  as  follows : — England, 
480,000  tons;  Fiance,  260.000.  The  average  consump- 
tion ibr  the  four  years — 1846  to  1850  —was  respectively 
280,000  and  112,000  tons,  and  for  the  four  years— 1850  to 
1854—357,000  and  119,000  tons.  The  consumption  has 
consequently  doubled  within  18  years — a  &ct  of  some 
importance,  the  consumption  of  sugar  beiag  held  a  con- 
clusive test  of  material  prosperity. 

Canadian  journals  ai*e  agitating  the  subject  of  a  grand 
Provincial  Exhibition,  in  which  the  two  Canadas  shall 
unite  in  offering  20.000  dols.  in  premiums,  and  challenging 
New  Yoik  State  to  enter  the  lists  in  competition  therefore. 
It  proposes,  as  an  inducement  for  exhibitors  from  long 
distances,  that  premiums  be  offered  for  leading  products 
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of  the  manufacturing  and  agricultural  interests  only,  so 
that  they  would  tempt  a  large  competition.  It  is  asserted 
that  leading  agriculturists  of  Lower  Canada  are  anxious  to 
bring  about  such  a  joint  exhibition. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

MONt  ...Society  of  Arti,  8.    Cantor  Lectnrea.    Mr.  B.  Waterhoue 

Hawkins,  "  On  the  Reprodaction  of  Natural  Formi  by 

Art  and  Manufacture.**    Lecture  II. 
British  Architects,  8. 
Medical,  8.    Mr.  liont,  <*  On  the  Present  State  of  Medical 

Logic.-* 
R.  Asiatic,  3. 
Tubs,  ...Civil  Engineers,  8.    Annnal  General  Meeting. 

Statistical,  8.    Mr.  James  Heywood,  **  On  the  Extension  of 

Modern  Subjects  as  a  part  of  Regular  Study  in  Educational 

Institutions.** 
Pathological,  8. 
Anthropological,  8. 
Vf^ED,  ...Society  of  Arts,  8.    The  Articles  sent  in  CompetiUon  for  the 

Art- Workmanship  Priics  will  be  Exhibited,  and  a  Report 

in  connection  therewith  will  be  read. 
Geological,  8.    1.  Mr.  W.  Keene,  "  On  the  Coal-measures 

of  Kew  South  Wales  with  Spirifers,  QlotsopttrU^  and  £«- 

pidodendron.*'   Communicated  by  the  Assistant-Seactary. 

2.  Mr.  Searles  Y.  Wood,  Jan.,  "  On  the  Drift  of  tbo  £a«t 

of  Eneland,  and  ita  Diviiions.** 
London  Institution,  7. 
Tin7B8...Roya],  8|. 

Antiquaries  8. 
PhUosophlcal  Club,  6. 


iattnts. 


From  Commisiioners  qf  Patents  Journal,  Decembtr  9th. 
Grants  or  PRorisiOMiL  Pbotbotiok. 

Butts  of  bent  iron  plates,  machining  the  ends  of— 2900— T.  W 

Penton  and  H.  Pen  ton. 
Carbonising  wood,  appantas  ft>r->2884— M.  Henry. 
Cash  samples,  bags  for  oontaining^2910— G.  Kottgen. 
Cigar  holders,  butt-pieces  for— 2928— A.  Oberdoerffer. 
Coal,  &G.  machinery  for  getting^ 2929— P.  Haggle  and  A.  Gledhlll. 
Coal,  distillation  of— 2484— J.  O.  Bcckton. 
Colours,  apparatus  for  stamping— 2911— H.  L.  Maquet. 
Colouring  matter,  manufkctnre  of— 29l«— J.  C.  L.  Doraiid. 
Engine,  rotary— 2751— W.  Thrift 
Fire  arms,  breech  loading — ^2951— C.  Reeyes. 
Fire  arms,  breech  loading— 2983 — W.  J.  Matthews. 
Gold  leaf,  (tc.,  manufacture  of— 2872— J.  H.  Johnson. 
Guns,  working  of— 2862— T.  A.  Blakely. 
Hats,  manufacture  of— 2867— W.  Wilson. 
Hats— 2971— A.  I.  L.  Gordon. 
Hauling  apparatus— 3961— G.  Newsvm. 
Heating  rooms,  boilers  for— 2828— T.  Jones. 
Heating  apartments,  fire-places  for— 2901— W.  E.  Newtoa. 
Heatings  roo'/^s  or  buUdiugs,  apparatus  for— 2949  ~ J.  Grundy. 
Horse  hoes,  Ac,  construction  of— 2H81 — W.  Sargent. 
Iron  tubes,  manuftcture  of— 2877— J.  Fisher. 
Iron  and  steel,  apparatus  for  manufscture  of— 2904— J.  Griffiths. 
Jacquard  cylinders,  Improvements  in— 2866— J.  Hughes. 
Knitted  or  looped  fabrics,  machinery  for— 2886— J.  Webster  and  J 

Langham. 
Laoe,  naanufiacture  of— 2302— S.  Bates, 
Lamp— 1902— A.  Kiitemann. 

Liquors,  apparatus  for  drawing  off— 2880— J.  Behrcnds. 
Mathematical  instruments— 2896— J.  Pitman. 
MotiTe  power— 2779— G.  A.  Galloway. 
Motive  power— 2989— A.  Hawkes. 

Moulding  and  planing  wood,  machinery  for— 2875— H,  Wilson. 
Mules  for  spinning— 2922— J.  Paley. 
Navigable  vessels,  motive  power  lor-  2890— E.  8.  Jones. 
Paper  pulp,  apparatus  for  manufacture  of— 2896 — J.  Easton,  Jun. 
Paper  hangings,  gold,  apparatus  for  manufacture  of— 2909— J.  Wylle. 
Paraffin,  &c.,  lamps— 2871— T.Rowatt. 
Paraffin  oU,  apparatus  for  drawing  off— 2981— R.  F.  Dale. 
Photographic  processea— 2963—  L.  Crozat. 
Piled  ikbrics,  method  of  weaving— 2908— H.  Eckeraley. 
Pipes  and  tobacco,  cases  fbr  currying— 2898— W.  Palmer,  Jun. 
Power  engine— 2918— -T.  M.  Brisbane. 
Presses  for  baling— 2678— W.  Clark. 
Preserving  ships  bottoms— 29S5 — II.  Gaunter. 
Prossine  and  baling  goods,  machinery  for— 2079— A.  V,  Kewton. 
Projectiles,  manufacture  of— 2P53— J.  P.  Kolan. 
Pulp,  preparation  of— 2913— W.  Ibotaon. 
Railway  traii.s,   ccnununication    between   passengers,  guard,  and 

drivers  of— 2936— K.  Wheble. 
Railway  trains,  communication  for  travellers  with  the  guard- 2868— 

R.  W.  Sic?ier. 
Bevol^ers— 2613— I.  Williams. 
Roads,  sweeping,  machines  for— 2975— G.  Davis. 


Rock  and  stone,  machinery  for  excavating— 2914— P.  £.  Gay. 

Sails,  reefing  and  furling— 2915— T.  Shorley  and  G.  Gibson. 

Sewing  machines— 2902— W.  Martin. 

Sewing  machines,  winders  for— 2803— H.  Willis. 

Ships*  anohors— 2878— S.  Sharp. 

Signals— 2710— R.  C.  Robinson. 

Signals,  <lc.,  apparatus  to  exhibit— 2926— J.  S.  Gisborne. 

Sleepers  for  railways,  machinery  fbr  sawing^2874— H.  Wilson* 

Smoothing  and  polish ing.  apparatus  for — 2930— Q,  Brunton. 

Spirituous  liquors,  distilling  aodpuritying— 2973— C.J.  Fallu^ 

Steam  boilers,  prevention  of  acddente  with— 2891— J.  Phillips. 

Steam  boilers  or  generators— 2893— A.  H.  Stott. 

Steam  hammers,  <tc.— 2917— R.  Morrison. 

Steam  in  steam  engines,  regulating  the  flow  of— 2888— J.  Petrie 

Steel  castings,  manufacture  of— T.  6.  Vickers. 

Studs,  buttons,  &c.— 2966— L.  A.  Waldemar. 

Sugar,  manufacture  of— 2906— A.  V.  Newton. 

Sugar,  turbine  for  drying— 2966— L.  Miwtalgue. 

Torpedo  rams— 2799— G.  A.  Henty. 

Travelling  railways--  2931— E.  Molyneux,  Jun. 

Vapour,  cold,  apparatus  for  creating— 2889— S.  Picsse. 

Vent  pegs  and  valves— 2905— S.  Bourne. 

Washing,  &o.,  apparatus  for— 2919— N.  Hodgson. 

Weaving,  looms  for— 2897— J.Gaukroger. 

Weaving,  looms  for— 2966— C.  Hartley. 

Weaving,  looms  for— 2991— R.  L.  Hattersley. 

Window  sashes,  apparatus  fbr  lifting— 2924— B.  Priee. 
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Gas,  illuminating,  manufacture  of— 3042— G.  T.  Bonsfield. 
Infant  tender  and  exercising  apparatus— 3019 — G.  Haaeltiae. 


Patsots  Sbalrd. 


1445.  W.  H.  James. 
1456.  W.  Sharp. 

1459.  W.  E.  Gedge. 

1460.  W.  Martin. 

1461.  R.  A.  Brooman. 
1465.  E.  Pope. 

1468,  J.  Brown,  T.  Way,  and  T. 

M.  Evans. 

1469.  G.  A.  Bum. 
1477.  W.  Dawes. 

1487.  G.  Gondelflnger  k  J.  L. 
Bichet. 


1499. 
1507. 
1517. 
1524. 
1526. 
1633. 
1535. 
1604. 
1630. 
1946. 
2006. 
2472. 


G.  Newton  &  J.  Braddoek 

W.  Clark. 

E.  M.  Boxer. 

J.  C.  BrentntU  fc  R.  Edge 

John  Jobfion. 

W.  A.  Abegg 

J.  Thompson 

John  Askew. 

R.  Balans. 

G.  F.  Druoe. 

W.  Brenton. 

G.  Haseltine. 


/Vom  Committioners  qfPatmtt  Joumalt  DtcetxAer  13(A. 


Patbnts  Sbaled* 


1472. 
1473. 
1478. 
1482. 
1486. 
1488. 
1489. 
1493. 
1494. 
1498. 
1503. 
1505. 

1012. 
1613. 


W.  Treaty. 

P.  B.  O^NeUL 

C.  Taylor  and  J.  Dow. 

R.  A.  Brooman. 

J.  Fletcher  and  H.  Bower. 

J.  Lancelott. 

W.  £.  Gedge. 

R.  W.  Thomson. 

Bf .  A.  Muir  di  J.  Mcllwham. 

G.  H.  Ozouf. 

W.  C.  Jay. 

G.  B.  Morris,  W.  B.  Price, 

and  J.  L.  George. 
J.  J.  Bennett. 
W.  H.  Tooth. 


1514.  W.  H.  Tooth. 

1515.  T.  Agnew,  Jun* 
1618.  W.  Whitelcy  and  G. 

ling. 
1628.  O.  Beard. 
1529.  J.  H.  Beattie. 
1538.  W.  J.  Pnghaley 
1558.  C.  H.  Pogh. 
1592.  W.  Brown. 
1609.  W.  F.  Thomaa. 
1646.  A.  v.  Newton. 
2221.  E.  O,  Potter. 
2305.  W.  Wilkinson. 
2590.  W.  BneU. 


Fatxkts  ox  wbioh  ths  Btaxt  Duty  or  £60  Bit  bsxv  Paid. 

3060.  J.  D.  Napier. 
3072.  W.  K.  Hutchinson. 
3130.  T.  Walker. 
3083.  R.  A.  Brooman. 


3110.  J.  Lecming. 
3078.  C.  F.  Varley. 


3094.  V.  L.  Dagttzaiu 

3208.  W.  M.  WiUiama. 

2099.  D.  Vogl. 

3106.  B.  A.  Brooman. 

3108.  W.  H.  Tooth  and  W.  Tatcv. 

3119.  J.  W.  Scott. 


PATtMTS  OK  WHICH  THB  SVAICP  DCTT  OF  £100  HAS  BKKK  PAID. 

1702.  W.  A.  Gilbee. 


itpttrtlr  fistps. 


Milltaiy  Shoulder  Sash— Dec.  2—4676 — ^Thompson   and    Son,   ii, 

Conduit-street,  W. 
Furniture  of  a  Box  or  Cash  Chest— Dec.  3— 4677— James  Ferry  and 

Son,  2,  Old  Fish-street- hill. 
The  Fittioga  of  a  Box,  Case,  or  Chest^Deo.  6— James  Fca>y  and  Son, 

2,  Old  Fish-street. 
The  Shape  or  Configuration  of  a  Sewing  Machine  Needle,  to  be  called 

''  The  Crispin  Needle' —Dec.  6— 4679— HoUington  and  Son,  Aat- 

wood  Bank,  Worcestershire. 
Faucet  for  Drawing  Liquids«-Dec.  12— 4680— Charles  Bone  Clark, 

Birmingham. 
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Cantor  Lectures. 

Tiu:  REPRODuoTioy  OF   Natural  Forms  dy  Art 
Mascfacture."     By  IJ.  Watekhouse  Hawkins, 

.lOfH,  1-865. — Leoture  III. — On  the  varieties  of 
)  Ireacment  of  the  fomis  of  animal  <ind  vegetable 
■•.toiiil  repre*«cntAtion ;  conventional  oriiaineiital, 
TTiI,  and  .syinlK>lic  combinations  of  animal  forms. 

iSfiP. — Lecture  IV. — On  the  fitnejis  of  design:*, 
ur  adaptation  to  the  conditions  of  the  materials  in 
ibey  arc  to  be  produced.  (Demonstrated  by  mctal- 
nioesfiC3,  sand- moulding,  casting,  and  chaining). 

Wrii. — ^IjFoture  V. — On  Ceramic  Mannfactures, 
le  Influeiif*©  of  the  material  on  the  (hjsijjjn  and  its 
fcl  pro:1u<'tion — modern  Terra  Cotti,  Delia  Robbia 
Iijoli'^a.  and  Parian. 

Be  Lectures  arc  open  to  Members  free  of 
e,  an»l  a  Member  has  the  privilege  of 
heiiij^  ONE  Friend  to  each  Lecture.  A 
tickets  for  this  purpose-  has  ])een  sent  to 
member. 


Art-Wokmanshh'  Prizes. 

;  Articles  sent  in  competition  for  the  Art- 
niAu^fliip  Prizes  are  now  arranged  for  dis- 
n  ihc  Society's  Great  Hoom,  and  the  Mem- 
ifthc  Society,  as  well  as  Art-Workmen, 
vited  to  ins|>ect  them  on  and  after  Monday 
tlio  2»jth  instant,  between  the  hours  of  10 
:.  To  suit  the  convenience  of  Artizans,  it 
J  intention  of  the  Council  to  open  the  rooms 
vcral  evenings,  the  dates  of  which  will  be 
rtised  aa  soon  as  nrrnnged. 


Itateebings  0f  i\t  Societj. 


Cantor  Lectures. 
I  Second  Lecture. — Monday,  Dec.  19. 

Mr.  IIawkin's  first  mentioned  the  fact,  that  though  the 
UTiion  of  art  and  manufaeturee  had  In^en  termed  by  the 
artist  and  lecturer  Uayden,  an  <<  unholy  alliance,"  it  is  not 
so  in  reality,  but  it  U  a  natural  and  necessary  union,  only 
rendered  '*  unholy"  by  the  war  between  designer  and 
manufacturer,  which  is  caused  by  the  igiioixince  on  the 
part  of  the  artist  of  the  inevitable  conditions  of  the  ma- 
terial in  which  his  work  is  to  be  produced,  and  the  pro- 
cess by  which  it  is  to  be  multiplied,  multiplication  being 
the  means  by  which  objeota  of  art  are  put  within  the 
reach  of  the  public.  Mr.  Hawkins  then  called  attention 
to  a  shield,  lent  by  Messrs.  Elkington,  the  original  price 
of  which  was  £500,  but  which,  by  the  happy  co-operation 
',  of  artist  and  maiiufa'^turcr,  has  been  multiplied  so  sue  - 
cossfully  that  it  is  now  offered  to  the  public  at  less  than 
£20. 

Having  continued  his  argument  on  the  subject  of  ail 
education,  Mr.  Hawkins  proceeded  to  illustrate  his  asser- 
tion, that  a  knowledge  of  the  structure  of  the  object  which 
I  he  liad  to  icpresent  was  necessary  to  the  artist,  by  show* 
,  ing,  that  if  the  Boai-d  of  Trade  were  to  employ  an 
>  artist  to  represent  the  positions  of  a  locomotive  engine 
'  whenever  accidents  occuii'ed,  the  firet  requisite  for  such 
I  a  person  would  be  that  he  should  possess  a  thorough 
I  knowledge  of  the  structure  of  a  locomotive  engine ;  and 
if  this  were  necessary,  how  much  more  necesury  would 
it  bo  tluLt  an  artist,  wishing  to  represent  an  animal,  should 
possess  a  knowleilge  of  the  structure  of  animals,  which 
are  so  much  more  varied  in  their  attitudes  than  any  steam 
engine  could  be  even  under  the  most  peculiar  circum- 
stances of  an  accident.  The  lecturer  comijared  the  ftir- 
noce  of  an  engine  to  the  stomach  of  animals,  the  heat 
and  blood  to  the  steam,  and  the  cylinder  and  valve  to  the 
lungs,  thus  showing  a  parallel  for  three  of  the  preat 
elements  of  the  animal  structure ;  but  he  further  pomted 
out  that  there  is  in  the  living  being  a  fourth  clement, 
namely,  the  will,  represented  l»>'  the  brain,  and  conveyed 
over  the  wliole  bcniy  by  cords  which  might  be  oompared 
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to  the  electric  telegraph.  This  fourth  element,  being 
Tinrepresanted  in  the  machine,  haa  to  be  ^  supplied  by  a 
man,  who  acts  as  brain  to  the  steam  eDgine,  controlling 
its  force,  and  briuging  it  into  subjection  for  his  own 
nses.  Having  sketched  on  hia  black  canvaas  a  locomotive 
engine,  and  the  internal  structure  of  a  vertebrate  animal. 
Mr.  Hawkins  observed  that  this  plan  of  structure  is  the 
one  plan  upon  which  all  vertebrate  animals,  from  the  crea- 
tion even  until  now  have  been  constructed,  the  Creator's 
first  design  being  so  perfect  as  to  have  been  susceptible  of 
every  modification  necessary  to  the  varied  conditions  of 
life  on  the  earth,  and  in  the  air  and  water.  By  the  altera- 
tion of  a  few  chalk  lines,  Mr.  Hawkins  converted  his 
sketch  of  a  fish  into  a  seal,  and  from  a  seal  to  a  deer. 
He  also  observed  that  the  unity  of  plan  in  animal  forms 
is  a  great  advantage  to  the  aitist,  so  that  when  he  has 
thoroughly  mastered  the  structure  of  a  typical  vertebrate 
animal,  it  becomes  a  comparatively  easy  task  for  him  to 
acquaint  himself  with  its  various  modifications.  It 'is  not 
enough  that  a  draughtsman  should  imitate  the  appearance 
of  an  animal  when  he  can  get  one  to  stand  still  for  him ;  it 
is  necessary  that  the  designer  should  be  able  to  represent 
animal  forms  in  any  of  the  varied  attitudes  which  they 
may  assume  without  their  being  present  to  his  corporeal 
eyes,  and  this  he  can  only  do  by  being  thoroughly  ac- 
quainted with  their  structure,  with  the  space  occupied  by 
the  various  parts,  and  the  proportion  which  they  bear  to 
one  another.  By  the  system  now  adopted  in  art  schools 
the  hand  of  the  artist  only  is  educated,  and  his  work  is 
therefore  merely  imitation,  not  representation.  If  the 
mind  of  the  artist  be  educated  he  will  possess  efficient 
power  to  control  the  movements  of  his  hand,  which  is 
made  by  God  to  express  man's  will ;  and  even  when  the 
right  hand  is  injured  the  mind  of  man  has  efficient  power 
over  the  left  to  compel  it  to  express  his  will  with  equal 
accuracy.  By  spending  his  energies  in  acquiring  mere 
power  of  handling,  the  artist  neglects  his  mind;  his 
inventive  faculties  are  not  developed;  and,  instead  of  en- 
hancing the  value  of  manufactures,  which  is  the  true 
province  of  decorative  art,  it  is,  by  this  fault  in  education, 
lowered  in  its  oharaoter,  and  art  thus  becomes  an  enemy 
to  manufactures. 

Sixth  Ordinary  Meeting. 

Wednesday,  December  2l8t,  1864 ;  William 
Hawes,  Esq.,  Chairman  of  Council,  in  the  chair. 

The  following  candidates  were  proposed  for 

election  as  members  of  the  Society  : — 

Haines,  Alfred,  Kensal-honse,  Harrow- road,  W. 
Enowles,  S.,  Tottington,  near  Bury,  Lancashire. 
Mayson,  J.  S.,  Charlotte-street,  lU^chester. 
Peacock,  Edmund,  18,  Holford-aquare,  Pentonville,  W.C. 
Tremlett,   Rev.    Francia   W.,  LL.D.,    the    Parsonage, 

Belsize-park,  N.W. 
Whitehead,  J.  B.,  R'lwtenatall,  Lancaahir©. 

The  foflowing  candidates   were  balloted  for 
and  duly  elected  members  of  the  Society : — 

Abel,  Charles  Denton,  20,  Southampton-buildings,  W.C. 
Brinsmead,  Henry,  12,  Rathbone-place,  W. 
S3harp,  Philip  Henry,  18.  East-parade,  Leeds. 
Simonds,  Professor  James  B.,  Royal  Veterinary  College, 

Camden-town,  N.W. 
Simnson,  J.  Hawkins,  40,  Bedford-place,  BnsKll-square, 

Smart,  James  Joseph.  Secretary  of  the  United  Service 
Club,  Pall-mall,  S.W.,  and  3,  Lambton  terraco,  West- 
bourne-grove,  W. 

SundiuB,  Charles  C,  54,  Picadilly. 

Thompson,  Frederick,  Urmstone  Lodge,  Wimbledon- 
park.  S.W. 

Vamell,  Professor  George,  Royal  Veteiinary  College, 
Camden-town,  N.W. 


The  following  Institution  has  been  taken  into 
Union  since  the  last  announcement  : — 
Clitheroe,  Mechanics'  Institute. 

The  articles  sent  in  competition  for  the  Art 
Workmanship  Prizes  offered  by  the  Society, 
were  arranged  in  the  room  for  the  inspection 
of  the  members. 

The  Paper  read  was — 

A  SHORT  REVIEW  OF  THE  SOCIETY'S  PAST 
AND  PRESENT  ACTION  IN  THE  PROMOTION 
OF  INDUSTRIAL  EDUCATION. 

Br  S.  T.  Davenfobt,  Esq. 

The  address  read  by  the  Chairman  of  the  Council  at 
the  opening  of  the  present  Session,  and  the  remarks  mode 
upon  it  by  the  Vice- Chancel  I  or  (Sir  William  Page  Wood) 
and  other  members,  has  led  me  to  review  the  various 
steps  which  have  been  taken  since  the  incorporation  of  the 
Society  by  Royal  Chatter,  in  the  promotion  of  Industrial 
Instruction.  I  have  endeavoured  to  record  the  facts  as  they 
have  occurred  to  my  raind,  and  I  have  also  appended  a  few 
suggestions  with  reference  to  what  appears  to  nie  to 
remain  to  be  done  by  the  Society,  in  order  to  complete 
the  course  of  action  upon  which  it  entered  nearly  20 
years  ago — ^a  course  which  has  gradually  become  enlarged, 
and  which  I  believe,  if  carried  out  to  completion,  will 
add  not  only  to  the  present  popularity  of  our  Society, 
but  so  strengthen  the  body  and  increase  the  individual 
interest  of  members  in  its  action  as  to  place  it  in  a  firmer 
and  more  abiding  position  than  it  has  ever  yet  attained 
to,  at  the  same  time  that  it  will  add  to  the  many  claims 
which  it  has  already  advanced,  and  which  have  obtained 
for  it  so  large  an  amount  of  approbation  and  public  support. 

It  appears  to  my  mind  that  the  secret  of  the  Society's 
success  since  its  incorporation  has  been  the  constantly 
progressive  educational  course  of  action  which  it  has  pur- 
sued.     In  reviewing  the  objects   for  the  promotion  of 
which  the  Society  of  Arts  was  established,  I  find  tbem 
recorded  in  the  address  from  the  Council  on  the  opening 
of  the  98rd  Session,  1846-7,  (being  the  first  address  after 
the  incorporation  of  the  Society)  as  follows: — "  It  was 
the  remark  of  our  Royal  President,  the  Princo  Consort, 
made  to  a  deputation  from  your  Council  when  waiting 
upon  him  on  the  business  of  the  Society,  that  the  depart- 
ment most  likely  to  prove  immediately  beneficial  to  the 
public  would  be  that  which  encourages  most  efficiently 
the  application  of  the  Fine  Arts  to  our  Manufactures. 
The  manufactures  of  this  country  have,  he  observed, 
attained  an  eminence  for  solid   execution,  for   perfect 
finish,  for  mechanical  accuracy,  and  for  cheap  production, 
which  distinguish  them  in  these  respects  beyond  those  of 
any  other  country.      But  there  are  some  countries  that 
excel  ours  in  the  beauty  of  desi^,  in  the  perfection  of 
colouring,  in  symmetry  of  form,  m  elegance  of  pattern ; 
it  is  the  application  of  the  art  of  design  to  the  mechanical 
manufactures  of  this  country  that  is  alone  requisite  to 
enable  her  to  stand  without  a  rival.      Of  high  art  in  this 
country,  there  is  abundance ;  of  mechanical  industry  and 
invention    an    unparalleled    profusion;  Uie   thing    still 
remaining  to  be  done  is  to  effect  the  combination  of  the 
two — to  wed  high  art  with  mechanical  skill.     The  union 
of  the  artist  with    the  workmen  in  general — this  is  a 
task  worthy  of  the  Society  of  Arts^  and  directly  in  the 
path  of  its  duty."      Such  were  the  sentiments  expressed 
by  the  Prince,  our  president;  such  also  are  the  views 
which  have  guided  your  Council  in  their  proceedings 
duriug  the  Idjui  year.      They  have  reason  to  think  that 
this  is  one  of  the  most  promising  and  valuable  spheres  of 
future  usefulness  to  the  Society.      In  accordance  with 
these  views,  the  Council  recommended  and  issued  pre- 
miums to  a  large  amount  for  the  production  of  decorative 
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dmgaa  and  models.    The  result  of  them  was,  to  prodace 

I  Isrgo  series  of  models  of  great  merit,  many  of  which 

vere  rewarded,  and  some  of  which  hare  been  extensively 

miaoiJictared   and  introduced  into  general  use.      The 

CooQcil  angnr  favourably  from  the  success  of  their  first 

^ori  in  this  direction,  and  expect  increased  success  in  the 

following  Session.    They  therefore  propose  in  this  Session 

vay  much  to  extend  their  list  of  prizes  in  the  department 

of  dsoorative  arts  and  manufactures.      They  much  regret 

that  hiUierto    the    artist  and   the  manufacturer   have 

bwD  kept  so  far  asunder;    but  they  rejoice  that  the 

GoTemment    has    already,  by  establishing    Schools   of 

Desgn,  shown  its  sense  of  the  importance  of  combining 

Art  and  Manufacture.    They  believe  this  alienation  of 

attiuil  allies  to  be  most  detrimental  to  both ;  they  believe 

(hat  it  is  not  vulgar  art  which  ought  to  be  applied  to 

oommon  articles  of  manufacture,  but  they  believe  that 

the  higher  the  artistic  talent  called  into  requisition  by  the 

3aiia&ctnrer  the  more  successful  it  is  likely  to  become  ; 

they  believe  also  that  one  great  means  for  the  promotion 

of  Art  and  the  cultivation  of  taste,  is  to  surround  as  much 

as  poenble  with  common  objects  of  beautiful  forms,  so  as 

to  edocate  the  people  by  the  habit  of  looking  on  good 

designs  and  elegant  proportions."    To  educate  the  people 

by  the  habit  of  looking  at  good  designs  and  elegant  pro- 

nrtioDS,  was    the  first  <»ject  to  be  attained  by  the 

Council,  and  this  they  endeavoured  to  effect  by  inducing 

maooiacturers  to  produce  articles  of  every-day  use  of 

ample  but  elegant  forms,  and,  when  combined  with  colour, 

of  a  harmonious  and  artistk:  character,  thereby  diffusing 

atute  and  knowledge  of  Art,  and  inducing  a  love  for 

the  lymmetrical  and  beautiful  by  supplying,  in  cheap 

Boienals,  of  elegant  form,  objects  suited  to  the  familiar 

ues  of  every-day  life.    Having  succeeded  in  inducing  the 

manofiMsturers  to  produce  artistic  designs,  the  public  had 

Dext  to  be  taught  to  appreciate  and  to  purchase  them. 

Thij  object  was  attained  by  means  of  the  Exhibitions 

which  were  then  establbhed,  and  the  first  of  which,  viz., 

ffl  Exhibition  of  Select   Specimens   of  British  Mann- 

^ores  and   Decorative  Art,  was  opened  on   the  3rd 

Haich,  1847.     WhUe  pursuing  the  above  course  outside 

the  Society,  the  attention  of  members  within  was  directed 

to  kindred  subjects   by   means  of  papers  read    at  its 

owtiDgs,  on  Ancient  and   Modem  Art,  on  the  First 

pnoeiples  of  symmetrical  beauty  and  their  application  in 

•erUia  branches  of  the  art  of  design,  on  the  Harmony  of 

colour,  &c. 

The  Boocess  of  these  efforts  grew  day  by  day,  and  at  the 
dose  of  the  session  in  1849,  we  find  the  Society  actively 
{vomoting  the  Great  International  Exhibkion  which  was 
l^ld  io  1851,  an  exhibition,  the  educational  value  of 
vhidi  cannot  be  over-stated.  But  in  order  that  the 
Britah  manufacturer  might  not  be  unduly  distanced  by 
^or^  competitors,  the  Society  suggested,  in  the  early 
psrt  of  the  session  1848-9,  that  an  exhibition  of  ancient 
^  mediaval  art  should  be  held,  "  to  enable  the  work- 
ouo  of  our  days  narrowly  to  inspect  the  productions  of  his 
IvedeoesBors,  executed  in  times,  and  under  circumstances, 
which  admitted  of  more  careful  artistic  elaboration  than 
^  those  in  which  we  ard  living,  and  would  be  highly  in- 
'^tfoctiTe  to  manufacturers , in  their  preparation  for  the 
Grand  Exhibition  of  1851." 

The  Society's  efforts  to  promote  an  extended  know- 
ledge of  art  and  industry,  however,  did  not  stop  here, 
^  was  it  limited  to  artistic  designs  and  manufactures, 
in  the   same  year  (1849),  in   anticipation  of  the 


for 


Great  Exhibition  of  1851,  a  new  series  of  exhibitions 
^u  instituted,  the  object  of  which  was  to  place  be- 
fore the  engineer,  the  mechanic,  the  manufacturer,  and 
the  workman,  the  improved  appliances  introduced  with 
*  T^*^  of  meeting  the  requirements  of  the  times, 
ttd  to  give  publicity  to  the  productions  of  "  the 
*]JMM18  and  mechanics—a  class  of  inventors  whosj 
«|on*  had  not  at  that  time  had  the  publicity  given  them 
»tach  the  Council  conceived  it  is  one  of  the  great  pur- 
P^  of  the  Society  of  Arts  to  afford  them."  Nor  did  the 


Society  cease  its  action,  or  consider  it  had  fulfilled  its 
mission,  when  it  had  attempted  to  educate  the  p(3ople  ; 
induce  manufacturers  to  produce ;  instructed  the  workman ; 
and  given  publicity  to  the  inventions  of  the  artisan  and 
the  mechanic.  No  ;  new  fields  for  usefulness  presented 
themselves— the  Kxhibition  of  185 1  was  about  to  take 
place — the  scientific  and  artistic  skill  of  our  foreign  and 
continental  competitors  was  known — the  appreciation  of 
Art  by  the  public,  and  the  desire  of  manufacturers  to 
produce  more  perfect  specimens  of  industrial  art,  was 
also  known ;  but  it  was  felt  that  in  this  country  the  artist* 
workman  was  far  behind  his  foreign  competitor,  and  the 
Schools  of  Design  were,  in  effect,  little  more  than  a 
name. 

It  is  not  necessary  that  I  should  recapitulate  all  the 
steps  taken  by  the  Society  which  ultimately  led  to 
the  Great  Exhibition  of  1851 ;  suffice  it  to  say  that,  in 
the  first  Instance,  it  found  contractors  who  were  willing 
to  provide  the  necessary  funds  for  the  erection  of  a 
building,  a  prize  fund,  and  all  other  costs  and  charges 
incidental  to  the  undertaking ;  that  having  obtained  for 
the  object  a  large  amount  of  public  support,  it  became 
necessary  to  transfer  the  management  of  the  Exhibition  to 
a  body  of  noblemen  and  gentlemen,  who  were  incorporated 
for  that  purpose  by  Royal  Charter,  bearing  date  the  15th 
August,  1850.  Of  the  Exhibition  itself^  the  Commis* 
sinners  state,  in  their  first  report,  "  of  the  general  admira- 
tion excited  by  the  display,  it  would  be  superflaous  for  the 
Commissioners  to  give  ^ny  account ;  of  the  beneficial 
effects  which  may  be  anticipated  from  a  spectacle  so  novel 
and  so  wonderful,  this  is  not  the  place  to  speak.  It 
will  be  probably  long  ere  the  impulse  it  has  giv'sn  to 
industry  and  civilisation  will  have  reached  its  highest 
point,  and  it  is  not  loo  much  to  hope  that  it  will  be  ages 
ere  that  impulse  will  cease  to  be  felt." 

The  Exhibition  having  been  closed,  we  find  the  Society 
again  at  work,  anxious  to  give  effect  to  the  lessons  taught 
by  the  display ;  and  in  October,  1851,  a  letter  was  received 
from  His  Royal  Highness  Prince  Albert,  suggesting  that 
in  order  to  the  attainment  of  those  advantages  to  Art 
and  Industry,  which  it  was  the  object  of  the  Kxhibition 
to  endeavour  to  procure,  they  would  ha  best  effected  by  a 
series  of  lectures  on  the  probable  bearing  of  the  Exhi- 
bition on  the  various  branches  of  Science,  Art,  and 
Industry.  Lectures  were  accordingly  delivered  before  the 
Society,  the  subject  selected  by  Dr.  Lyon  Playfair  for  his 
lecture  being  the  "  Chemical  Principles  involved  in  the 
manufactures  shown  at  the  Exhibition,  as  a  proof  of  the 
necessity  of  an  Industrial  Education,"  in  the  course  of 
which  he  states,  that,  having  shown  in  a  former  lecture — 
*  On  the  National  Importance  of  Studying  Abstract 
Science,  with  a  view  to  the  healthy  progress  of  industry 
— ^that  a  rapid  transition  is  taking  pUce  in  industry,  that 
the  raw  material,  formerly  our  capital  advantage  over 
other  nations,  is  gradually  being  equalized  in  price,  and 
made  available  to  all,  by  the  improvements  in  locomo- 
tion ;  and  that  industry  must  in  future  be  supported,  not 
by  a  competition  of  local  advantages,  but  by  a  competition 
of  intellect.  All  European  nations,  except  England,  have 
recognised  this  fact.  Their  thinking  men  have  proclaimed 
it,  their  governments  have  adopted  it  as  a  principle  of  state, 
and  every  town  has  now  its  schools,  in  which  are  taught  the 
scientific  principles  involved  in  manufactures,  while  each  me- 
tropolis rejoices  in  an  Industrial  Univenity,  teaching  how  to 
use  the  alphabet  of  science  in  reading  manufacture  aright. 
Were  there  any  effects  observed  in  the  Exhibition  from 
this  intellectual  training  of  industrial  populations?  The 
official  reserve  necessarily  imposed  upon  me,  as  the  com- 
missioner appointed  to  aid  the  juries,  need  exist  no  longer, 
and  from  my  personal  conviction  I  answer  without  hesitation 
in  the  affirmative.  The  result  of  the  Exhibition  was  one 
that  England  may  well  be  startled  at.  Wherever— and 
that  implies  in  almost  every  manufacture — S:ience  and 
Art  were  involved  as  an  element  of  progress,  we  saw,  as 
an  inevitable  law,  that  the  nation  which  moat  cultivated 
them  was  in  the  ascendant.    Our  manufacturers  were  justly 
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astonished  at  seeing  most  of  the  foreign  countries  rapidly 
approaching,  and  sometimes  ezeelling  us  in  manafactures 
oar  own  by  hereditary  and  traditional  right.    *    *    * 

**  It  is  well  to  inquire  in  what  we  are  so  deficient,  and 
what  is  the  reason  of  this  deficiency.  Assuredly  it  does 
not  consist  in  the  absenoe  of  public  phiIantropy»  or  want 
of  private  zeal  for  education ;  but  chiefly  rests  in  that 
education  being  utterly  unsuited  to  the  age.    «    *    * 

'*  You  may,  and  I  hope  will  soon,  raise  an  ladustrial 
University,  but  this  should  have  its  pupils  ready  trained 
before  it  adopts  them." 

Professor  Edwftrd  SoUy,  F.RS.,  in  his  lecture  oo  the 
<(  Vegetable  Substances  used  in  the  Arts  and  ManulactiirerBi 
in    relation  to  Commerce,"  pointed   out  how  the    So- 
ciety  of  Arts  was    for  a  long   time  the  only  public 
body   in   this  country    established  for    the    promotion 
of  Industrial  Art,  but  also  called  attention  to  the  im- 
portance of  establishing  an  Industrial  Museum,  "  a  place 
of  reference,  in  which  useful  knowledge  of  all  sorts  would 
be  acceptable  to  every  one,  and  at  all  times  available  for 
purposes  of  instruction ;"  and  the  Professor  concluded  his 
leoture  as  follows : — "  With  those  who  say  that  we  need 
an   enlarged   and    eonprehensive   system    of  national 
education,  1  agree  heart  and  soul ;  but  1  would  even  go 
farther — I  say  let  us  have  the  means  of  teaching  the 
schoolmaster  as  well  as  the  scholar ;  let  us,  by  collecting 
&cts  and  useful  information,  obtain  those  means  of  in- 
struction in  applied  science,  which  are  at  present  almost 
wholly  wanting."  Such,  in  &ct,  was  the  universal  cry  raised 
by  all  who  studied    the    Exhibition  of   1851.      Each 
lecturer,  in  his  own  special  department,  proclaimed  the 
great  want  of  England,   as  shown  by  the  Exhibition, 
to   be  an  increased,  national,  scientific,  and   industrial 
education.     The   Society    of  Arts    felt   the  force    and 
truth  ot  the  declaration,  but  it  also   felt  that,  before 
it   could    step   in  and  aid  the  scientific   education    of 
the  industrial  classes,  it  was  necessary  that  the  standard 
of  their   education    should     be    raised ;     and    we  ao- 
oordingly  find    that   the  Oouncil  accepted  the    propo- 
sition submitted  to  it  by  Mr.  Harry  Chester,  for  estab- 
lishing a  Union  of  the  Mechanics  and  Literary  Institu- 
tions of  the  country,  a  Union  which  was  at  once  eliected, 
and    the    successful   working   and  educational  advan- 
tages of  which,  to  the  industrial  and  working   classes, 
as  well  as  to    the  Institutions  themselves,    has  beeu 
»   source    of    constant   congratulation,    both    in    the 
Oouncil    and   among   the    members   of    the   Society. 
Concurrently   with   this  movement,  the   Society   took 
steps  to  establish   elementary  drawing  and  modelling 
schools  for  artizans  and  mechanics,    and   appointed  a 
Committee   to  carry    out   the   object;   and  with  this 
Tiew  a  deputation  virited  Bradord  on  the  2nd  of  Feb* 
ruary  1852,  in   aooordaoce  with  an  invitation   as  set 
forth  in  the  notice  of  proceedings  issued  to  the  Society  at 
that  time,  and  which  was  as  follows  :— 

"  The  Great  Exhibition  has  materially  strengthened 
a  growing  conviction  that  one  of  the  most  serious  dis- 
advantages under  which  original  British  manufactures  are 
produced  is  the  want  of  artistic  knowledge  and  ex- 
ecutive ability  on  the  part  of  tlie  artizans  engaged  in  pro- 
ducing them.  Every  one  competent  to  judge,  admits 
that  the  ornamental  productions  of  the  French  exhibit 
much  more  ability  on  the  part  of  the  French  workmen 
in  drawing,  chasing,  &c.,  than  our  own.  The  Council 
believe  tluit  a  radical  cure  for  many  imperfections  of 
British  manufactures,  will  be  found  in  a  much  more  en- 
larged and  liberal  system  of  art  education  than  at  prasent 
exists,  an  education  which  shall  make  the  power  of  draw- 
ing at  least  as  easy  to  be  acquired  as  that  of  writing,  and 
shall  begin  at  an  early  period  of  life.  The  Council 
are  convinced  that  there  is  hardly  any  handicraft  in  which 
a  workman  can  be  engaged,  as  a  carpenter,  mason,  smith, 
Ao.,  which  would  not  be  greatly  improved  by  an  ability 
to  perceive  the  form  of  obfects  correctly  and  represent  it 
with  precision.  At  present  schools  of  design  ai«  sup- 
ported partly  by  a  govwnment  grant,  partly  by  students' 


fees,  and  partly  by  voluntary  sobscriptioos.  Under  this 
system  most  of  the  schools  of  design  are  in  debt,  and  the 
progress  of  them  is  rendered  doubtful  and  disheartening.*' 
"  The  Town  Council  of  Bradford,  Yorkshire,  a  most  im- 
portant manufaoturing  centre,  as  yet  without  a  School  of 
Design,  have  invited  a  deputation  of  the  Committee  to 
attend  a  public  meeting  there,  on  Monday  the  2nd  of 
February,  that  the  inhabitants  of  the  borough,  and 
persons  engaged  in  the  staple  manufactures  of  the  district 
of  the  West  Biding  may  have  an  opportunity  of  hearing 
and  considering  the  views  and  explanatory  statements  of 
the  Council.*' 

At  the  meeting  whioh  was  held  as  above,  the  following 
resolution  was  carried  unanimously : — **  That  the  meeting 
fhlly  recognises  the  great  advantages  derivable  from  a 
self-supporting  Institutioo,  cakulated  to  improve  the  art 
applied  to  the  monufiwtsres  of  Bradford  and  its  neigh- 
boorhood,  and  the  geneml  taste  of  all  classes,  and 
especially  of  an  elementary  drawing  and  modelling 
school  as  an  integral  part  of  it,  and,  in  conjunction  with 
the  Council  of  the  Society  of  Arts,  will  take  vigorous 
measures  for  giving  effect  to  the  same." 

A  deputation  also  visited  Hali&x,  where  a  similar  reso- 
lution was  passed.  But  the  Society  did  not  pursue  this 
portion  of  its  proposed  action,  as  the  G-overnment  at  ou3o 
proceeded  to  ro-constitnte  the  Schools  of  Design  through- 
out  the  country ;  and  I  merely  refer  to  the  matter  for  th» 
purpose  of  showing  that  the  Society  of  Arts  did  not  over- 
look, but  was  prepared  to  tako  active  measures  for  pro- 
moting and  improving,  the  application  of  the  art  of 
design  to  industry.  About  the  same  period  the  Society 
received  and  circulated  the  details  of  a  plan  proposed  by 
Mr.  Thomas  Twining,  for  the  technical  training  of  our 
artizans,  in  which  he  referred  to  the  various  important 
and  successful  establishments  in  Berlin,  Paris,  Chalons,. 
Angers,  BAix,  ^.,  observing  **  that  the  plan  he  had 
adopted  in  arranging  his  remarks  is  that  which  seemed 
most  likely  to  render  them  convenient  to  those  who 
might  be  desirous  of  giving  a  full  consideration  to  tho 
subject  of  a  National  College  of  Trade." 

The  Society  subsequently  co-operated  with  the  Royal 
Commissioners  of  the  Exhibition  of  1861,  in  forming  a 
Trade  Museum  of  Animal  Products,  which  collectioa 
is  now  deposited  in  the  Museum  at  South  Kensington. 

I  have  stated  that  the  Council  selected  from  among  the 
many  propositions  suggested,  and  pressed  upon  its  oon- 
sideration,  that  by  Mr.  Harry  Chester — as  affording  the 
broadest  basis  for  effecting  the  univemlly  dedred  amelio- 
ration of  the  educational  condition  of  the  artizan  and 
working  classes.  The  soundness  of  judgment  which 
dictated  that  selection,  has  since  been  abundantly 
evidenced,  but,  in  order  to  give  point  and  value 
to  the  educational  classes  in  Institutions,  it  was 
necessary  not  only  to  induce  the  establishment  of  classes, 
but  also  to  give  a  motive  to  continuous  study  in  them. 
This  the  Society  effected,  and  is  still  effecting,  by  the 
systems  of  Examinations  it  instituted — the  prizes  it  ofiered 
— the  Government  nominations  it  Obtained  for  pupils  who 
received  certificates,  and  their  efforts  were  greatly 
strengthened  by  the  priae  which  the  Prince  Consort 
offered,  and  which  has  since  been  continued  by  Her  Ma- 
jesty, and  awarded  to  the  student  who  obtains  the  largest 
number  of  first-dass  certificates  and  prizes  during  four 
consecutive  years.  This  work  of  education  and  examina- 
tion it  has  been  and  still  is  pursuing.  Daring  the  ten  yeore 
of  its  progress  it  has  published  many  papers  on 
education,  and  an  important  report  on  the  ques- 
tion of  Industrial  Ins^otion.  la  that  report,  which 
was  first  published  in  April,  1868,  and  agaui  re-iasoed 
in  May,  1857,  it  is  stated  that  the  Council  reBolv««d 
'*  to  appoint  a  Committee  to  take  into  coosidention,  and 
report,  how  far,  and  in  what  mannw,  the  Society  of  Arts 
may  aid  in  the  proniotion  of  sucK  an  education  of  the 
people  as  shall  lead  to  a  more  general  and  syBtemaiic 
cnltivation  of  Arts,  Manufactures,  and  Commerce — the 
chartered  objects  of  the  Society ;"  and  the  Committee  in 
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iprt  Mtod  **  tbrt  it  would  be  absard,  for  example, 
■ypiethitany  rhool  coaM  turn  out  a  ready-formed 
}rim  Btker ;  tH  the  labour  of  the  mechanical 
pnr,  B  giving  pnctieal  instmction  to  his  apprentice, 
riitoMt  onlyl^teDed  but  made  more  efficient,  if 
iter  hid  been  pRrioosly  taught  mechanical  diaw- 
»-W  kmed  the  properties  of  the  lever,  the  pulley, 
iiivfdgtt,  iBd  kneir  the  nature  of  and  difference 
iMALMi  iron,  WTOugbt-irOD,  and  steel;  while,  there- 
■I,  it  pnctictl  tnining  would  be  left  as  heretofore, 
liMrtbe  denied  that  a  knowledge  of  the  principles  of 
k  Bam  OQ  which  arts  or  trades  are  founded  is  an 
element  fai  the  intsroction  of  the  well-skilled 
•  •  ♦  Immmerable  rewards  exi^t  at  present 
'tecoltivitionofcUuBical  learning — why  should  there 
lb  MM  for  the  promotion  of  industrial  knowledge?" 
fobritlvtaDding  all  the  efforts  made,  a  system  of 
■trial  itfesmiction  still  remains  to  be  carried  out,  but 
OMndl  oeverthelesB  considered  that  such  had  been 
I  adBtrial  aod  art  progress  made  in  this  country 
ftftiy  vere  justified  in  proposing  and  succeeded  in 
iMf  the  BQpport  of  tlie  country  for  a  second 
iBiiDBal  ExhibiUoo,  via.,  that  of  1862.  The  Ex- 
Hm  tf  1&G2  was  a  display  of  Art  and  Industry  of 
Il4sl^  may  well  be  proud.  It  resulted  in  placing 
M^genoityaixl  mechanical  tkill  in  a  far  higher 
■i  than  it  hid  ever  previously  attained  to;  Its 
k  womtn  had  also  increased,  but  the  want  of 
iealand  sctentific  instruction  was  and  is  still  felt  as 
■iff  which  most  be  met  if  British  manufacturerti 
tJans  are  to  hold  a  succesi^ful  rivalry  with  their 
mm  cofflpetiton  in  industiies.  The  Society  of 
■  aceordiiigly  again  stepped  forward  to  assist  the 
porimao,  and  by  avaUiog  itself  of  the  aids  of 
w  and  daily  improving  arts  of  chromo-litho- 
lod  photography,  and  also  of  metal  casting, 
been  enabled  to  institute  a  new  series  of  coni- 
exhibitions  for  the  Artist- Workman,  at  which 
ps  it  has  awarded  prizes  for  the  best  pro- 
io^  metal  work,  ivory  carvings,  Chiua  paintings, 
viog,  ice.,  Ac,  thus  recognising  the  skill  of  the 
and  placing  him  in  the  foremost  rank  of  exeou- 
icers,  and  doing  for  him  that  which  the  Inter- 
Lxhibitions  have  done  for  tlie  capitalist  and 
irer,  and  what  examinations  have  done  for 
ttelligeuce  in  reference  to  primary  education, 
now  sufficiently  indicated,  not  only  what  the 
m  done,  but  is  doing,  and  it  remains  for  me  to 
in  my  concluding  remarks  what  it  has  not  done 
t  may  possibly  carry  on  to  completion  the  great 
a  which  it  lias  been  engaged,  and  to  which  its 
ve  been  pointing  fur  so  many  years  past,  1  mean 
ttion,  iu  connection  with  the  Society  of  Arts 
bcdie!>,  of  Iccturirs  and  classes,  conducted  by  i 
l*T  means  of  which  instinct  ion  in  Art  and  ' 
i  it  bears  upon  industry,  may  be  given  to  our 
rkoK.'n,  a.x  well  as  to  tl)08o  wlio  mav  hereafter 


At  (he  present  moment  it  is,  jointly  with  the  Compangr  o^ 
Coach  and  Coach  Hameas-makers.aflfordiog  its  patrooage 
to  the  workmen  engaged  in  that  trade  who  are  about  to 
hold  an  exhibition  of  the  productsof  their  skill  and  industry. 
Out  of  London  it  has  contributed  to  a  prize  fui.d  for  the 
promotion  of  improved  design  and  incieased  skill  and 
ingenuity  ou  the  part  of  the  Whitby  jet-workers ;  and 
tiie  question  at  once  arises,  would  it  be  possible  to  induce 
a  combined  action  on  the  part  of  the  80  City  companies, 
the  Chambers  of  Commerce,  and  other  bodic:s  in  aid  of  the 
induHtrial  education  of  the  youths  of  the  present  day,  as 
well  as  to  encourage  the  skilled  workman  by  the  offer  and 
award  of  prizes  in  each  of  their  respective  industries. 

The  Society  of  Arts  has  already  begun  the  work,  both  by 
awarding  prizes  to  skilled  workmen  and  tiie  institution  of 
lectures  on  the  application  of  science  to  industry  ;  it  will 
doubtless  continue  and  extend  its  action  iu  lK>th  directions ; 
but  to  attain  real  instruction  in  science,  more  than  lectures 
are  necessary.  Clauses  under  competent  Professors  must 
ha  formed,  if  industries  are  to  be  benefited.  At  the  close 
of  the  Crreat  Exhibition  of  1851,  in  order  to  attain  more 
education  in  technical  knowledge,  it  was  said  that  the 
effort  should  be  made  to  educate  downwaids — to  give  Ion 
classical  and  more  practical  education.  The  Society  did 
not  accept  that  proposition,  but,  beginning  with  the  work- 
ing classes,  has  been  endeavouring  to  educate  them 
upwanl ;  and  now  that  its  examinations  have  enabled  their 
education  to  be  tested  and  the  fitness  of  youths  to  be 
advanced  into  classes  where  tliey  may  acquire  promise 
knowledge  as  affecting  industries,  one  of  the  difficulties  in 
the  way  of  the  establishment  of  classes  for  industrial 
instruction  is  got  rid  of.  The  certificates  of  our  own 
examiners,  of  those  awarded  at  the  Oxford  Middle  Class 
Examinatkms,  which  arose  out  of  our  own  action,  of  the 
London  University  and  others,  should  be  the  passport  to 
our  indusirial  classes. 

If,  then,  the  City  Companies  could  be  induced  io  oo- 
operate  with  the  Society  of  Arts  in  establishing  a  system 
of  mstruetion  and  a  test  of  the  degree  of  knowledge 
acquired  by  those  who  are  apprenticed  by  their  corpora- 
tions ;  if  they  would  assist  and  co-operate  with  the  Society 
of  Arts,  by  offering  and  awarding  prizes  to  the  skilled 
workman,* the  Society  might  again  create  for  the  benefit 
of  the  public,  Annual  Displays  and  Exhibitions  of  the 
Products  of  British  Indu^Uy,  to  which  British  manufac- 
turers might  send  selections  from  their  yearly  commercial 
products,  not  advertising  specimens  got  up  for  great  eiLhi- 
bitions  regardless  of  cost ;  the  patented  and  mechanical 
inventions  of  each  year  might  also  be  added,  as  well  as 
samples  of  raw  produce  and  imports,  or  selections  from 
them.  To  effect  the  latter  object  it  might  be  necessary  to 
urge  upon  government  the  propriety  of  its  doing  for  com- 
nu  rce  what  it  already  does  for  literature,  by  compelling 
the  deposit  in  our  national  libraiy  of  a  copy  of  each 
work  produced  for  sale ;  in  like  manner  it  might  compel 
the  deponit,  when  requiretl,  of  samples  of  new  imports. 

Thus  we  should  have  an  aggregation  of  the  products 
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I  JtKve  no  doubt  that  the  memberB  of  the  Society  and  the 
public  would  respond  to  an  appeal  for  funds  if  a  compre- 
hensive scheme  supported  by  the  co-operation  of  the  City 
Companies  and  others,  were  placed  before  it.  I  also  be- 
lieve that  the  Society,  which  has  an  equitable  claim  to  a 
portion  of  the  surplus  profits  arising  out  of  the  Great 
Exhibition  of  1861,  a  claim  which  it  has  never  yet  pressed 
upon  the  Government  and  the  Royal  Commissioners,  might 
fairly  advance  such  claim  now  the  country  has  become 
possessed  of  a  large  portion  of  the  estate  purchased  with 
that  surplus  and  handed  over  to  the  government,  as  has 
been  publicly  stated  at  a  price  far  below  its  market  value. 

Let  the  Society  of  Arts  proceed  then  in  its  onward 
course,  let  it  act  the  part  of  broker  or  middleman  with 
energy ;  it  knows  what  is  the  demand  on  the  part  of  the 
public ;  it  also  knows  how  to  obtain  a  supply  to  meet  the 
demand.  To  hesitate  or  delay  action,  is  to  fail  in  its 
duty ;  to  supply  the  demand  is  to  add  new  honours  to 
those  it  has  so  deservedly  won  during  the  century  and 
upwards  of  its  existence. 

Prizes  to  Abt-Workuen. — It  would  ill  become 
me,  as  an  officer  of  this  Society,  to  criticise  or  express 
any  opinion  upon  the  various  articles  which  have  this 
year  been  received  in  competition  for  the  Prizes  offered 
to  Art- Workmen ;  that  is  one  of  the  duties  which  will 
be  discharged  by  a  Committee  appointed  by  the  Council ; 
nor  is  it  necessary  that  I  should  enter  into  any  length- 
ened statement  relative  to  the  course  which  the  So- 
ciety has  adopted  relative  to  the  offer  of  those  prizes, 
^vited  in  the  first  instance,  to  co-operate  with  the 
Company  of  Painters  Stainers  for  the  offer  and  award 
of  Prizes  in  promotion  of  their  special  industry,  it  was 
natural  that  other  bodies,  seeing  the  success  which  at- 
tended the  efforts  of  that  Company,  should  desire  to 
apply  a  like  stimulus  to  their  own  trades. 

Accordingly,  we  find  the  Society  of  Wood  Carvers  ap- 
plying to  the  Society  of  Arts  to  co-operate  with  that  body 
m  the  offer  and  award  of  Prizes  for  the  promotion  of  their 
special  Art  industry,  and  the  Exhibition  of  Wood  Carving, 
held  in  June,  1863,  was  the  result. 

The  Council  of  the  Society  of  Arts,  seeing  that  there 
was  a  growing  desire  on  the  part  of  the  Art-workmen  to 
come  forward  and  compete  for  honours  in  their  several 
handicrails,  appointed  a  Committee,  in  March,  1863,  "  to 
consider  and  report  what  prizes  the  Society  should  offer 
for  the  encouragement  of  Art-workmanship  applicable  to 
manufactures,"  and,  upon  the  recommendation  of  that 
Committee,  the  Council  decided  to  offer  prizes  for  the 
successful  rendering  of  designs  in  the  undermentioned 
processes  of  manufacture,  according  to  the  directions  de- 
tailed in  each  case. 

1.  Modelling  in  terra  cotta,  plaster,  and  wax. 

2.  Reponss^  work  in  any  metal. 

3.  Hammered  work  in  iron,  brass,  or  copper. 

4.  Carving  in  ivory. 

5.  Chasing  in  metal. 

6.  Enamel  painting  on  metal,  copper,  and  gold. 

7.  Painting  on  porcelain. 

8.  Inlays  in  wood  (marquetry  or  buhl),  ivory,  or  metaL 

9.  Engraving  on  glass. 
10.  Embroidery. 

The  designs  will  be  by  artists  of  great  reputation,  to 
be  translated  into  the  various  modes  ot*  workmanship ;  and 
photographs  and  castings  of  such  designs  will  be  sold  by 
the  Societ}^  at  the  Society's  House,  at  cost  price,  to  per- 
sons desiring  to  be  competitors." 

In  accordance  with  the  above  recommendation,  a  list  of 
prizes  was  prepared  and  issued  in  May,  1863,  and  in  Octo- 
ber of  the  same  year  72  works  were  received  in  competi- 
tion. The  works  received  were  exhibited  in  the  Society's 
room ;  and  a  list  of  the  prizes  awarded  will  be  found' in 
the  Journal  (See  Vol.  12,  page  75). 

The  saccess  of  this  the  Society's  first  effort,  in  con- 
nection with  general  Art  industry,  was  so  far  satisfactory 
as  to  induce  the  Council  to  prepare  a  second  Hst  of 


subjects,  the  response  to  which  will  this  evening  be  seen 
and  judged  of  by  the  members. 

I  cannot  conclude  these  remarks  without  congratulating 
the  Society  upon  the  continuous  and  steady  growth  of  a 
desire  on  the  part  of  the  industrial  classes  to  come  forward 
and  exhibit  specimens  of  their  skill  and  industry  —  a 
desire  which  has  been  abundantly  evidenced  by  the 
Exhibitions  held  in  South  Lambeth  last  year,  and  more 
recently  in  the  North  of  London.  Other  exhibitions  of  a 
like  character  are  announced  as  about  to  be  held  in  Mary- 
lebone,  in  Lambeth,  and  also  by  the  workmen  employed 
in  the  coach-making  trade. 

In  connection  with  the  latter  Exhibition  the  Society  of 
Arts  has  offered  some  special  prizes,  which  will  be  competed 
for  in  Februaiy  next.  A  list  of  these  prizes  is  given 
below.  The  Exhibition  will  take  place  in  the  hall  of  the 
Company  of  Coach  and  Harness*  makers. 


Opbbative    Coachmakebs'    Industrial    ExHiBrriOK. — 

Special  Pbizes. 

The  Committee  have  great  pleasure  in  submitting  the 
following  as  a  list  of  the  Special  Prizes  promised  up  to 
the  present  time : — 

The  Society  of  Arts  offers  a  prize  of  £10  together 
with  the  Society's  Silver  Medal,  for  the  Best  Set  of 
Working  Drawings  for  a  Private  Carriage,  showing  the 
construction  of  its  various  parts.    Scale  1  inch  to  the  foot. 

Also  £6  for  the  Best  Specimens  of  Heraldic  or  Orna- 
mental Chasing  in  Silver,  Brass,  or  Copper,  suitable  for 
Carriage  or  Harness. 

Also  £5  for  the  Best  Specimens  of  Heraldic  or  other 
Metal  Ornaments  produced  by  Electro  deposit,  suitable  for 
Carriage  or  Harness  Ornamentation. 

The  Worshipful  Company  of  Coach  and  Coach  Harness 
Makers  place  three  Bronze  Medals  at  the  disposal  of  the 
Judges. 

AlJBO  the  Master  of  the  Company  (Thomas  How,  Esq.) 
offers  £5  for  the  Best  Design  of  an  Open  and  Close  Car- 
riage combined.    Scale  1  inch  to  the  foot. 

Mr.  G.  N.  Hooper  offers  Three  Guineas  for  the  Best 
Drawing  of  a  Town  Barouche,  on  under  and  C  Springs. 
Scale  1  inch  to  the  foot.  Open  to  foremen,  carriage 
operatives,  and  apprentices. 

Also  Two  Guineas  for  the  Best  Drawing  or  Model  of  a 
Light  Hospital  Carriage,  to  convey  the  sick  poor.  Open 
to  all  comers. 

Mr.  G.  A.  Thmpp  offers  Two  Guineas  for  the  Beat 
Stuffed  and  Quiltea  Caniage  Cushion  in  blue  Morocco 
leather.    Open  to  coach  trimmers  only. 

Also  Two  Guineas  for  the  Best  Drawing  in  Pencil,  upon 
Paper  (half  the  full  size)  of  an  Under  Fore-carriage  for 
Elliptic  Springs,  of  usual  or  original  design.  Open  to 
apprentices  and  Improvers. 

Mr.  J.  F.  Woodall  offers  Two  Guineas  for  the  Bert 
Specimen  Panel  of  Carriage  P&inting,  eight  Plain  or 
Ornamental. 

Also  Two  Guineas  for  the  Beat  Finished  Pad  and 
Bridle,  for  Pair-horse  Harness.  Open  only  to  haness 
makers  working  in  carriage  factories. 

Also  One  Guinea  for  the  Best  Covered  Carriage  Dash- 
Iron  sewed  by  hand. 

Mr.  Barlow  offers  Three  Guineas  for  the  Best  Working 
Drawing  (full  size)  of  Ornamental  State  Lamp,  of  New 
Design,  suitable  for  a  Coach  for  Chariot. 

Also  Two  Guineas  for  the  Best  Full-size  Model  of 
Brougham  or  Barouche  Lamp,  of  New  Design,  uniting 
perfect  ventillation  and  reflecting  powers,. to  bum  candle, 
oil,  or  other  material. 

Also  Two  Guineas  for  the  Best  Complete  Set  of  Full- 
size  Working  Models  of  Furniture  for  Pair-horse  Harness, 
of  New  Design.    (Chased  work  not  to  be  introduced.) 

Or  One  Guinea  for  the  Best  Complete  Set  of  Full-size 
Working  Drawings  of  Furniture  for  Pair-horse  Harness, 
of  New  Design.    (Chased  work  not  to  be  introduced.) 

Also  Haifa  Guinea  for  the  Best  Six  Full-sized  Models 
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cr  Twelve  FuU-Bize  Working  Drawings  of  Bridle  Fronts, 
^f  New  Design.     (Chased  work  dot  to  be  introdaced.) 

Also  Half  a  Guinea  for  the  Best  Six  Full-sized  Working 
Drawings  of  Bridle  Rosettes,  of  New  Design,  Chased  or 
otherwise,  from  2}  to  2}  inch  diameter. 

Also  One  Guinea  for  the  Best  Six  Full-size  Models  or 
Twelve  Full-size  Working  Drawings  of  Carriage  Door 
Handler,  of  New  Design.  (No  chased  work  to  be  intro- 
duced.) 

Also  Half  a  Guinea  fer  tho  Best  Specimen  of  Hard 
bclder  Plating  (silver  or  brass). 

Also  Half  a  Guinea  for  the  Best  Specimen  of  Soft 
Solder  Plating  (silver  or  brass). 

The  Committee  offers — 

For  the  Best  Set  of  Working  Drawings  of  Improved 
Sireei  Cabs. 

For  the  Best  Specimen  of  Heraldic  Painting. 

For  the  Best  Specimen  of  Decorative  Coach-carving. 

For  the  Beet  Set  of  Working  Drawings  for  an  improved 
Under  Fore-Carriage  for  a  Brougham,  combining  light- 
cess  and  strength. 

For  the  Best  Specimen  of  Ornamental  Carriage  Paint- 
ing, Imitation  Pedestal  Painting,  Sham  Caning ;  also  for 
b^monions  combination  of  Colours  and  perfection  of 
Euface. 

For  Parts  of  Harness,  Improved,  of  Full-size  or  in 
Model-size,  or  the  Best  Design  of  improved  Harness. 

For  the  Best  Covered  Carriage  Dasher,  or  Wing,  or 
Seat  Border,  sewed  by  hand  or  machine. 

For  the  Best  Method  os  Detaching  Fallen  Horses 
qaicUy,  either  in  front  or  rear. 

For  the  Best  Cushion,  Stuffed  and  Quilted  in  any 
Material. 

For  the  Beat  Design  for  New  Mode  of  Trimming  a  Car- 
riage Door. 

For  the  Best  Design  for  a  Hammercloth,  combining 
good  effect  and  economy  in  cost. 

DISCUSSION. 

The  Chaibmah  said  it  was  now  hia  duty  to  invite  ditcus- 
■OD  on  the  paper  they  had  just  heard  read.  The  attendance 
this  evening,  and  the  manner  in  which  the  paper  had  been 
received,  convinced  him  that  the  members  appreciated,  as 
he  did,  the  great  zeal  and  ability  with  which  Mr.  Daven- 
port discharged  his  duties  as  an  officer  of  the  Society.  He 
could  not  refrain  from  paying  this  tribute  to  him  on  an 
oocanon  when  no  doubt  a  great  many  of  his  personal 
friends  were  present.  On  previoua  occasions  he  had  ex- 
pfMsed  himself  with  regard  to  the  good  fortune  of  this 
i^ociety  in  being  represented  by  three  officers,  all  of  whom 
poiscBsed  considerable  talent,  and  who  not  only  exercised 
their  talent  for  the  advancement  of  the  best  mterests  of 
the  Society  and  the  objecta  for  which  it  was  established, 
hot  who  ^ao  contributed,  by  unity  of  purpose  and  action, 
in  a  most  remarkable  degree  to  the  advancement  of  all 
those  great  objecta  for  which  the  Society  was  established. 
He  hoped  the  discussion  would  show  that  the  members 
appreciated  those  services,  and  that  the  action  of  the 
Council  for  the  last  ten  or  fifteen  years,  in  endeavouring 
to  reform  the  education  of  the  middle  classes  and  of  the 
Art-workman,  was  in  harmony  with  the  requirements  of 
the  thnes,  and  would  meet  with  the  hearty  support  and 
co-(^)eration  of  the  members  at  large. 

Mr.  H.  CoLK,  C.B.,  remarked  that  there  was  one  para- 
gnph  in  Mr.  Davenport's  paper  with  which  he  could  not 
Agree.  That  was  with  regard  to  the  Government  ccm- 
pelling  the  deposit  in  some  national  museum  of  a  copy  of 
eicb  manufactured  work  produced  for  sale.  He  thought 
Mr.  Davenport  was  mistaken  in  supposing  that  Gowrn- 
meot  could  compel  people  to  make  such  a  deposit.  For 
bis  own  part  he  should  be  sorry  to  see  any  such  com- 
pdfioiv  law  aa  that  hinted  at.  Indeed,  he  thought  it  was 
not  creditable  in  the  present  day  that  there  should  be  a 
law  compelling  authors  to  deposit  gratuitously  copies  of 
their  worka  in  the  library  of  the  British  Museum  and 


other  public  institutions.  It  was  not  an  agreeable  thing 
for  a  public  officer,  in  the  exercise  of  his  duties,  to  be 
constantly  summoning  publishers  to  the  police-court  for 
not  conforming  to  the  law  in  this  respect.  He  believed 
it  was  detrimental  to  literature,^nd  he  conceived  it  would 
be  60  to  manufactures ;  and  further,  he  felt  certain  that 
to  build  a  huge  Babel  to  hold  specimens  of  the  character 
named — good,  bad,  and  indifferent,  as  the  case  might  be — 
would  be  the  most  tiresome  and  uninteresting  to  visitors. 
He  would  now  turn  to  the  Exhibition  arranged  for  in- 
spection to  night,  and  he  must  congratulate  the  compe^ 
titers  upon  it.  Although  he  had  been  unable  to  do  more 
than  take  a  cursory  view  of  the  objects,  he  felt  assured 
that  a  considerable  advance  had  been  made  in  the  qua- 
lity of  the  work  over  that  of  last  year.  He  had  no 
doubt  this  idea  of  inducing  artist-workmen  to  ex- 
hibit  specimens  of  their  handicraft  would  fructify.  It 
would  go  on  increasing,  as  was  the  case  with  the  Royal 
Academy,  which  more  than  a  century  ago  had  started 
from  small  beginnings.  In  the  outset  of  such  a  work  as 
this,  however,  no  doubt  there  would  be  some  errors  in 
detail  which  might  require  amendment,  more  especially 
as  to  the  conditions  attaching  to  some  of  the  prizes 
offered.  He  feared  that  these  conditions  in  some  instances 
had  perhaps  prevented  the  sending  in  of  so  many  speci- 
mens aa  might  have  been  expected.  For  instance,  a 
dozen  casts  of  the  bust  of  Clytte  had  been  sold  to 
workmen,  but  one  only  had  been  finished  and  sent  in. 
This  led  him  to  fear  that  there  was  some  condition  con- 
nected with  that  matter  which  impeded  competition.  It 
might  be  that  the  bronze  was  not  delivered  in  time  foi' 
the  work  to  be  done  in  the  workman's  overtime,  for  it 
should  be  remembered  that  these  things  were  executed  in 
the  workmen's  overtime.  He  hoped  the  same  bust  would 
be  competed  for  next  year,  eo  that  the  labour  of  those  who 
had  bought  the  cast  this  year  might  not  be  thrown  away. 
Then  again  it  might  be  considered  that  the  works  which 
the  Council  had  put  forth  to  be  done  were  not  such  as 
when  finished  would  be  saleable  commercial  articles.  That 
was  no  doubt  partially  true,  though  in  their  selection 
the  Council  had  endeavoured  to  bear  that  principle  in 
mind.  He  thought,  however,  he  saw  among  the  articles 
exhibited  some  which  might  properly  be  boo8:ht  for 
the  South  Kensington  Museum,  and  he  hoped  the 
Lord  President  would  take  that  view.  As  an  individual 
member  of  the  Society,  it  occurred  to  him  whether, 
in  the  selection  of  objects  to  be  presented  for  execution 
in  their  next  programme,  it  would  not  be  well  to  take  the 
workmen  themselves  into  consultation,  and  ascertain 
which  they  would  suggest  as  most  fitted  for  the  purpose ; 
and  he  also  thought  the  object  might  be  still  further 
promoted  by  a  little  oo- operation  on  the  part  of  those 
who  were  interested  in  special  manufactures.  He  thought 
the  Council  would  do  well  to  receive  suggestions  from 
those  quarters  as  to  the  subjects  to  be  selected  for  com- 
petition. He  would  only  further  remark,  that  though 
some  of  these  articles  now  exhibited  might  not  be  imme- 
diately saleable,  yet  he  believed  in  many  instances  they 
would  be  the  means  of  producing  commissions  for  the 
producers  of  such  articles.  He  might  state  that  at  South 
Kensington  wood  carvings  were  wanted,  and  he  saw 
specimens  this  evening  which  led  him  to  think  that  the 
persons  who  executed  them  might  be  called  on  to  do 
something  for  that  national  establishment.  He  waa 
gratified  at  seeing  indications  of  a  new  branch  of  in- 
dustry springing  up,  viz.,  glass  mosaics.  The  heads 
exhibited  this  evening  were  the  first  publicly  ex- 
hibited specimens  of  glass  mosaics  by  English  artizans 
he  had  ever  seen.  He  considered  these  worthy  of 
great  attention,  as  he  was  satisfied  before  many  years 
there  would  be  a  very  extensive  application  of  glaas 
mosaics  for  decorative  purposes.  He  had  reason  to  be- 
lieve that  more  than  one  of  these  specimens  had  been 
produced  by  females.  It  was  a  branch  of  industry  in 
which  that  sex  might  be  well  employed,  and  he  would 
only  throw  out  the  hint  to  those  who  might  hereafter  de- 
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fliie  to  engage  in  it,  that,  as  an  indiepeDMble  pi-elimiiuJy, 
they  should  possess  a  sound  knowledge  and  power  of 
diawing. 

Mr.  D.  BoBEBTON  Blaine  had  listened  with  great  plea- 
sure to  the  admirable  paper ;  and  his  single  objection  to 
what  had  been  advanced  in  it  was  confined  to  that  part 
which  had  been  alluded  to  by  Mr.  Colt;,  tbe  compulsory 
deposit  of  specimeDs  of  manufactures  at  the  expense  of 
the  manufacturers  themselves. 

Tne  Chairman,  quoting  the  passage  of  the  paper  re- 
^ured  to,  caid  the  suggestion  only  applied  to  "  new  im- 
ports "  of  raw  materials  employed  in  manufactures. 

Mr.  Blaine  said  the  suggestion  was  an  admirable  one, 
if  it  were  done  at  the  expense  of  the  Government;  other- 
wise he  took  exception  to  it.  In  the  case  of  the  precedent 
that  had  been  quoted,  viz.,  on  the  compulsory  deposit  of 
•copies  of  literary  works  in  public  libraries,  he  knew  it  ope- 
rated in  many  caees  as  a  great  hardidiip  upon  authors  and 
publishers,  especially  in  the  case  of  the  more  expensire 
works.  If  they  wanted  copies  of  works  to  be  deposited, 
he  thought  the  Government  and  the  universities  ought  to 
pay  for  them.  With  regard  to  the  many  beautiful 
works  which  they  saw  before  them,  they  afibixied  illus- 
trations of  the  rapid  advance  which  was  making  in  Art- 
workmanship  in  this  country.  He  referred  with  great 
satisfaction  to  the  testimony  borne  by  ttio  French  artisans 
who  visited  the  Great  Exhibition  to  the  great  progress 
made  in  this  branch  of  industry  by  the  workmen  of  this 
<x>untry.  That  was  one  great  proof  of  the  benefits  of 
international  exhibitions.  The  French  people  were  now 
pressing  upon  their  government  the  importance  of  following 
the  example  of  this  country  in  promoting  schools  of  art, 
because  they  saw  the  wonderful  progi'ess  which  had  been 
made  in  England  since  the  Government  Schools  of  Art 
had  been  established. 

Mr.  Peter  Graham,  referxisg  to  the  selection  of  the 
^lecial  objects  for  execution,  remarked  that  he  regarded 
this  as  a  necessary  step,  in  the  first  instance,  as  serving 
for  a  guide  to  the  competitors  as  to  the  class  of  works  on 
whicli  their  skill  should  be  exercised.  On  future  ooca- 
dons  he  thought  more  scope  might  be  allowed,  and  that 
workmen  might  be  permitted  to  &ing  their  original  works 
«B  prooft  of  talent  in  dedgn,  as  well  as  power  of  execution. 
It  was  due  to  Mr.  Davenport  to  thank  him  for  several 
excellent  suggestions  he  had  thrown  out  in  his  paper.  It 
would  be  a  most  desirable  thing  to  obtain  the  co-operation 
<>f  the  wealthy  City  companies  and  guilds;  take,  for 
instance,  the  Goldsmiths'  Company,  he  thought  it  was 
rather  a  reproach  to  that  important  company  that  it  had 
not  oome  forward  to  encourage  by  prizes  the  development 
of  those  beautiful  arts  with  which  it  was  identified. 
It  possessed  immense  wealth,  and  he  did  not  know 
how  it  could  promote  the  interests  of  the  guild,  or 
do  anything  more  creditable  than  to  offer  prizes  in 
eveiy  branch  of  tlie  goldsmith's  art.  The  same  remarks 
applied  to  other  companies.  One  of  the  poorest  and 
most  obscure  of  those  guilds,  the  Painters  Stainers,  had 
been  the  first  to  set  an  example  in  this  direction.  He 
had  not  yet  minutely  examined  the  collection  of  objects 
before  them,  but  he  could  see  at  a  glance  that  there  was 
a  great  advance  upon  the  display  of  last  year ;  and  no 
doubt  if  it  was  carried  on  in  a  light  spirit  they  would  see 
improvement  year  by  year,  till  the  art  workmen  of  Eng- 
land were  equal  in  execution  to  thote  of  any  other  couotiy 
in  the  world. 

Mr.  WiNKwoRTH  said  that  ho  thought  his  friends  Mr. 
Cole  and  Mr.  Blaine  had  occupied  too  much  time  in  dis- 
cussing a  point  which  was  not  important  to  the  immediate 
object  of  the  paper,  and  respecting  which  they  had  not 
quite  apprehended  Mr.  Davenport's  precise  meaning.  Ho 
had  not,  as  they  6U{>po6ed,  approved  the  policy,  amount- 
ing to  confiscation,  of  compelling  authors  to  deposit  copies 
of  their  works  at  the  Biitish  Museum,  tlio  Dniversities, 
and  other  public  institutioos ;  but,  assuming  that  it  was  to 
continue  a  law  of  the  land,  might  it  not  be  usefully 
extended,  in^the  way  suggested  in  his  paper,  to  the  pro- 


motion of  Art-Manufacture  education  ?  He  (Mr.  Wink- 
worth)  also  doubted  whether,  as  the  articles  in  and  around 
the  room  which  had  attracted  so  much  attention— and  to 
some  extent  admiration  also— were  sent  in  competition 
for  prizes,  it  was  judutious  or  fair  to  anticipate  the  awards 
of  the  adjudicators  hei^eafter  to  be  appointed,  by  specially 
noticing  certain  specimens  of  art  in  the  room  which,  in 
tbe  opinion  of  the  speaker,  Mr.  Blaine,  were  beautifuUy 
designed  and  executed.  He  would  now  recall  the  atten- 
tion of  the  Society  to  the  paper  which  bad  so  much  inter- 
ested them,  and  justly  so.  Mr.  Davenport  had  favoured 
them  with  a  well-digested  historical  epitome  of  theaotiozi 
of  the  Society  in  the  direction  of  industrial  edueation,  and  in 
so  doing  could  not  fail  to  pay  a  tiibute  of  recognition  to  the 
services  Mr.  Harr^  Chester  had  rendered  to  the  causeof  adult 
education  in  all  its  branches,  by  suggesting  and  initiating 
a  system  of  competition  which  had  borne  most  gratifying 
fruit,  and  the  benefits  of  which  were  being  daily  extended. 
That  which  he  had  organised  might  be  introduced  into 
a  sphere  of  education  which  should  give  to  the  artisan 
a  kind  of  technical  knowledge,  of  which  English  work- 
men were  for  the  most  part  ignorant  or  were  only  partially 
acquainted.  He  had  in  his  paper  suggested  several  new 
directions,  as,  for  instance,  lectures  and  classes,  conducted 
by  professors,  by  which  instruction  in  art  and  science,  so 
far  as  they  bore  on  skilled  industry,  might  be  properly 
communicated ;  and  one  original  way  in  which  this  might 
be  eucooraged,  the  action  of  the  trade  guilds  and  oom> 
panics,  might  be  invoked,  as  in  the  case  of  the  Painters 
Stainers'  Company  and  others.  To  this  he  (Mr.  Wink- 
worth)  cordially  assented,  but  Mr.  Davenport  should  not 
indulge  the  hope  that  the  suggestion  would  meet  iritti 
universal  acquiescence,  for  it  must  not  be  forgotten  that 
many  of  these  corporations  bad  outlived  the  trades  for  the 
promotion  of  which  they  were  ostensibly  establiahed. 
Who,  for  instance,  could  tell  them  what  was  the  par- 
ticular craft  originally  contempLited  by  the  Loiioers' 
Company?  Others,  again,  as  the  Fishmongers'  and 
Spectacle-makers,'  did  not  seem  to  afioid  scope  for 
the  otier  of  prizes  for  new  discoveries  or  appliances  in 
their  particiilar  bFanches  of  trade.  The  bulk  of  the  mem- 
bers of  many  of  the  City  companies  had  in  fact  no  idea 
of  the  crafts  they  were  apprentioed  to  leam,  and  tbo 
secrete  of  whkdi  they  were  «worn  not  to  divulge.  Othcn 
again  had  no  funds  that  could  be  legally  diverted  to 
objects  external  to  their  own.  But,  on  the  other  hand,  the 
City  companies  were  in  the  aggregate  wealthy  and 
patriotic,  and  whether  their  own  ^oialities  afforded  scope 
or  not  for  the  offer  of  prizes  to  elicit  talent  in  the  cultivatioD 
of  them,  they  would  no  doubt,  if  suitably  approached,  be 
found  willing  to  contribute  of  their  abundanoe  towards 
objects  so  legitimate  and  praiaeworth}*  as  Mr.  Davenport 
in  iiis  paper  had  so  luminously  pointed  out.  He  had  only 
in  conclusion  to  repeat  that  he  felt  much  indebted  to  Mr. 
Davenpoit  for  his  well-arranged  and  well-digested  p^ier 
on  topics  at  this  moment  so  generally  interesting,  and  he 
confidently  anticipated  that  the  result  of  the  discDssion 
would  be  to  affiim  the  propositions  he  had  submitted,  and 
to  suggest  means  for  carrying  them  out. 

Mr.  GsoBOE  QoDWXN,  F.E.8.,  could  not  allow  the  last 
observation  to  pass  without  comment,  as  he  confessed  he 
did  not  take  the  same  satisfactory  view  of  the  objects  ex- 
hibited which  the  hon.  gentleman  who  preceded  htm  had 
done.  That  it  was  much  better  than  tbe  collection  on 
the  previous  occasion  there  could  be  no  question,  but  that 
it  came  up  to  the  inducements  held  out  by  the  Council  of 
the  Society  he  was  unable  to  say.  Premiums  to  the  extent 
of  neai'ly  £600  were  offered  by  the  Society  for  objects  in  all 
these  branches  of  art  industry,  and  though  theie  were 
many  excellent  works  in  the  collection,  he  was  afraid 
when  the  majority  came  to  be  critically  examioed,a  small 
portion  only  would  be  fouiul  entitled  to  high  commenda- 
tion. The  inference  to  be  drawn  was  that  there  was 
something  more  to  be  done  than  the  mere  offering  of 
prizes.  They  had  to  labour  to  induce  a  greater  apprecia- 
tion  of  the  necessity  of  education.    liocdciug  at  the  means 


JOURNAL  OP  THE  SOCIETY  OF  ARTS,  December  23,  1864. 


95 


WW  afforded  to  working  roon  and  to  those  above  them,  it 
nemed  to  him  discreditable  that  the  response  to  the  invi- 
tatioo  had  not  been  greater.  During  the  last  few  months 
be  had  been  frequently  called  upon  by  old  workmen,  jour- 
neymen carpenters,  bricklayers,  and  plasterers,  for  advice 
IS  to  what  they  could  do  for  their  sons,  in  order  to  get 
tbem  oat  of  the  fixed  dmdgery  in  which  they  themselves 
bad  been  compelled  to  labour  for  so  many  years.  His 
sifliple  advice  was,  and  he  wished  the  hint  might  find  its 
vay  into  the  workshops  of  this  conntry,  let  them  learn 
driviog.  There  were  schools  of  design  throughout  the 
BMtropolie,  and  in  nearly  every  large  town.  If  it  was 
neeaasaiy,  the  parents  must  make  a  little  sacrifice  to  enable 
their  children  to  do  this.  In  so  doing  they  would  make 
their  children  to  rise  above  their  own  position.  Their 
ooone  was  easy ;  schools  of  design  were  plentiful ;  com- 
petitions wei«  open ;  there  were  the  examinations  and 
jrizes  of  the  Society  of  Arts ;  and  there  was  a  wide  field 
open  for  the  development  of  the  fine  arts  for  decorative 
purpose?,  domestic  and  ecclesiastical.  The  moment  a  man 
^wed  ability  ho  was  snre  to  be  taken  by  the  hand,  and 
to  raise  himself  a  step  beyond  the  position  in  which  his 
fttherwas  toiling.  They  wanted  in  addition,  however, 
nme  little  effort  on  the  part  of  manufacturers  and  from 
the  large  builders.  He  thought  the  system  of  appren- 
ticeship had  been  too  much  neglected.  It  should  be  urged 
upon  the  large  builders  and  others  that  they  should  aid 
;heir  men  io  pushing  forward  their  sons ;  that  they  should 
take  the  sons  into  their  establishments,  and  enable  them 
te  gain  a  superior  position  in  their  trade.  It  was  a 
lamentable  fact,  that  notwithstanding  what  had  been  al- 
mdy  done,  the  great  body  of  artisans  of  the  present  day 
vere  anirersally  inferior  to  the  artisans  of  70  years  ago. 
They  could  not  get  the  same  number  of  good  bricklayers, 
or  an  equal  namber  of  carpenters  with  the  sime  amount 
of  geometrical  knowledge  as  formerly.  The  system  of 
eoQtract  work  had  led  to  a  demand  for  quantity  rather 
than  quality.  The  absorption  of  various  trades  into  one 
penon's  hands,  in  the  shape  of  contractors,  had  destroyed 
analatioD,  and  stood  in  the  way  of  the  small  masters. 
As  an  instance  he  referred  to  the  fine  plastering  which 
VIS  to  be  teen  in  some  of  the  older  hooses  in  London .  There 
vve  not  men  now  to  be  found  to  do  this  work.  It  there- 
fere  behoved  this  Society  to  go  on  in  its  course  of  stimu- 
lating the  edocation  of  the  artisan.  At  the  late  Exhibi- 
tioo  of  the  Architeetoral  Museum,  only  five  specimens 
vere  sent  in  for  competition  for  prizes,  varying  from  £5, 
£10,  to  £20.  and  none  of  these  possessed  sufiicient  merit 
to  iadnce  the  Council  to  award  the  prizes  offered.  That 
showed  how  small  the  response  had  been  there;  and.it 
was  small  on  the  present  occasioD,  taking  into  considera- 
tno  the  large  snm  offered  in  premiums  by  the  Society  of 
Arts.  The  noticm  had  been  entertained  by  himself 
■ad  oifaetB  that  it  would  be  well  to  invite  the 
■killed  artinans  of  London  to  a  conference  in  this 
mom,  in  order  that  they  might  state  why  they  had 
not  competed  more  largely,  and  under  what  circum- 
rtancee  they  would  compete?  Such  a  proce&dbig 
voold  pat  them  in  possession  of  facts  which  would 
enable  them  to  obtain  larger  results.  What  was 
nogbt  for  by  these  competitions  was  the  encourage- 
DMOft  of  a  more  intimate  union  between  the  fine  arts  and 
ttie  owfol — the  weddmg  of  Venus  and  Vulcan.  Speak- 
ing of  the  latter,  he  was  sorry  to  note  how  small  was  the 
response  as  regarded  hammered  iron  and  brass  work.  It 
VIS  ridieolouB  that  there  should  be  only  two  or  three 
■nail  speeimens  of  this  deeoription  of  work  sent  in  in 
iMponne  to  the  appeal  that  had  been  made.  He  was  sure 
lUprewnt  would  thank  Mr.  Davenport  for  his  tiaper. 
He  was  not  certain  that  they  could  look  to  the  great  City 
comptDieB  for  more  than  pecuniary  aid ;  but  the  compe- 
titOfi  woold  reqnire  to  be  assured  from  the  beginning  that 
ttose  who  were  to  be  the  judges  of  their  work  had  some 
pnetieal  aoqnaintance  with  it.  Companies  were  not 
falified  themselves  to  be  the  adjodicators  of  the  prizes, 
btaoe  the  workmen  would  not  tuave  confidence  in  their 


judgment.  With  regard  to  lectures,  they  were  important 
and  no  doubt  valuable,  but  they  would  not  alone  make 
good  artisans  or  good  workmen.  There  must  be  actual 
practice  in  the  studio  and  the  workshop. 

Mr.  B.  Watebhousb  Hawkins  would  venture  to  sup- 
port the  suggestion  made  by  Mr.  Cole  and  repeated  by 
Mr.  Graham,  viz.,  giving  a  little  more  liberty  in  the  con- 
ditions of  the  competition,  to  the  extent  that  while  cer- 
tain photographs  and  models  might  be  selected  as  the 
tjrpe  of  the  work  to  be  performed,  the  workmen  should  be 
at  liberty  to  enlarge  upon  the  original  design,  that 
it  might  be  employed  in  the  decoration  of  some  article  of 
utility,  so  that  the  person  who  succeeded  in  that  direc- 
tion might  find  his  reward  in  having  produced  an  article, 
which  in  itself  would  be  saleable,  and  not  a  mere  abstract 
work  of  art.  In  the  production  of  these  works,  it  must  bo 
remembered  that  the  artisan  occupied  his  time  after  the 
ordinary  hours  of  labour,  and  hence  he  thought  the  time 
allowed  was  scarcely  sufiicient.  The  greater  part  of  the 
work  could  only  be  performed  during  the  evenings  in 
summer  time.  He  was  inclined  to  think  that  by  giving  a 
longer  time  they  would  have  a  larger  collection  of  works 
sent  in. 

Mr.  Thomas  Jones,  with  reference  to  the  co-operation 
of  the  City  companies,  remarked  that  so  far  from  the 
Qoldsmiths'  Company  assisting  in  the  production  of  works 
of  art,  their  practice  in  testing  the  purity  of  the  metal 
employed,  and  sent  to  them  for  that  purpose,  did  much 
injury  to  them.  Works  of  excellent  truthfulness  and  per- 
fection of  form  sent  there  to  receive  the  certificate  of  the 
company  that  the  material  was  of  a  given  standard, 
were,  from  the  manner  in  which  they  were  treated,  un- 
necessarily disfigured,  and  rendered  unfit  for  sale  until  they 
had  a  second  time  passed  through  the  hands  of  the  work- 
man. It  would  be  a  great  benefit  if  this  Society  could  be- 
come the  means  of  inducing  that  distinguished  company  to 
treat  the  works  of  art  confided  to  them  a  little  more 
carefully.  It  had  been  stated  that  the  Painters  Stainer's 
Company  had  been  the  first  in  the  movement  of  pro- 
moting competition  of  the  character  under  discussion  this 
evening.  He,  however,  believed  It  was  the  Loriners' 
Company  to  which  that  honour  belonged.  Unfortunately, 
however,  the  etfort  was  discontinued,  in  consequence  of 
a  feeling  on  the  part  of  some  of  the  members  of  that 
guild  that  the  funds  ought  not  to  be  diverted  to  the  re- 
warding of  persons  outside  their  own  pale. 

Mr.  P.  L.  SiMMOMDs  cordially  approved  of  the  sug- 
gestion of  Mr.  Davenport,  that  raw  materials  of  com- 
merce should  be  deposited  with  the  Society,  for  the  pur- 
poses of  scientific  examination  and  report.  There  was  at 
present  no  convenient  public  place  of  deposit  where  such 
articles  could  be  seen  and  examined.  He  knew  many 
new  oil-seeds,  fibres,  gums,  paper  materials,  dsc,  were 
received  by  brokers  and  merchants  in  this  great  com- 
mercial port  from  time  to  lime,  which  were  either  entirely 
overlooked  or  but  little  appreciated,  and  yet  many  of 
these  might  become  most  important  for  manufacturing 
use.  Mr.  T.  C.  Archer  had  a  few  years  ago  read  a  paper 
before  the  Society  **  On  some  New  Articles  which  had 
come  into  Commerce  in  the  Port  of  Liverpool,"  but  they 
scarcely  ever  heard  of  the  new  articles  which  were 
received  in  London.  The  Society  had  already  been 
the  means  of  introducing  to  public  notice  many  valuable 
articles  of  commerce, 'such  as  gutta-percha  and  Balata 
gums,  Indian  silks,  new  oils,  <bc.,  and  could  do  much 
more  good  if  specimens  were  deposited  for  examination 
by  importers  and  others. 

Mr.  Philip  Palubb  said  the  object  of  the  co-operation 
of  the  City  companies  had  been  introduced  by  him  at  the 
first  meeting  of  the  session.  He  would  follow  up  what 
he  then  said  by  adding,  that  in  the  observations  he  sub- 
mitted, he  did  not  mean  that  companies  should  institute 
separate  competitions  or  separate  exhibitions,  but  that 
they  should  render  then*  assistance  to  the  competitions  of 
this  Society.  In  this  respect  he  apprehended  there  would 
be  no  great  difficulty  in  obtaining  the  co-operation  of  such 
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companies ;  for  instance,  the  Mercers*  Company  might 
contribute  prizes  in  connection  with  textile  fabrics.     The 
Grocei-8*  Company  might  render  their  assistance  in  the 
matter  of  colonial  productions,  as  suggested  by  the  obser- 
vations of  the  last  speaker.    The  spectacle -makers'  opera- 
tions might,  he  apprehended,  be  extended  to  the  whole 
range  of  optical  instruments.   lie  agreed  with  Mr.  Godwin 
that  it  would  be  a  great  advantage  to  all  branches  of  trade 
that  a  proper  apprenticeship-system  should  be  established. 
Mr.  JosEL>H  Asa  stated  his  belief  that  the  small  ex- 
hibition in  wood  carvings  at  the  Architectural  Museum, 
alluded  to  by  Mr.  Godwin,  arose  from  the  almost  entire 
absence  of  practical  working  men  in  the  Council  of  that 
Institution,  who  acted  as  the  adjudicators  of  the  prizes. 
He  thought  it  of  the  utmost  importance  that  the  com- 
petitors in  such  competitions  as  these  should  have  con- 
fidence that  the  merits  of  their  works  would  be  decided 
by  a  competent  tribunal  of  practical  men. 
*  Mr.  Geoboe  Look  claimed  to  be  the  originator  of  the 
scheme  for  prizes  in  wood- carving  which  had  called  forth 
the   present  competition  in  that  department ;  and  he 
begged  permission  to  say  a  few  words  on  points  which  had 
been  suggested  by  this  and  the  preceding  display.    He 
agreed  with  the  last  speaker,  that  the  paucity  of  speci- 
mens at  the  Exhibition  of  the  Architectural  Museum  was 
in  a  great  measure  due  to  the  cause  which  had  just  been 
poin^  out ;  and  he  suggested  that  in  these  exhibitions  it 
should  be  a  condition,  that  the  jurors  appointed  to  decide 
on  the  merits  of  the  competitors  should  include  a  fair 
propoiiion  of  piactical  men  in  each  branch  of  the  subjects. 
He  felt  if  that  was  not  done  these  competitions  would 
suffer.    With  respect  to   the  subjects  selected  by   the 
Council  for  the  wood  carvings,  he  believed  there  was  no 
cause  for  complaint,  inasmuch  as  in  addition  to  the  models 
and  photographs  issued,  there  was  in  the  programme  this 
year  a  series  of  prizes  offered  for  original  worlcs  in  wood  carv- 
ing, no  design  or  model  being  prescribed.    Complaint  had 
been  made  on  the  part  of  a  few  employers,  who  were  not 
themselves  Art  workmen,  with  regard  to  the  indefinite 
period  for  which  the  articles  were  required  to  be  left  in 
charge  of  the  Society.    Some  tradesmen  considered  it  an 
inconvenience    to  lose  a  portion  of  their  stock  for   a 
lengthened  period,  and  he  thought  it  a  matter  woithy  of 
consideration  previous  to  ihe  next  competition.    From 
some  quarters  he  had  heard  complaints  of  want  of  proper 
information  from  the  officers  of  the  Society.    He  did  not 
mention  this  as  implying  any  neglect  on  the  part  of  the 
officers,  for  he  was  quite  aware  of  the  vast  amount  of 
extra  labour  which  these  exhibitions  entailed  upon  them. 
Another  point  he  would  suggest  was  a  more  extended  pub- 
licity being  given  of  these  competitions;  and  with  that  view 
he  suggested  that  they  should  be  advertised  in  those  news- 
papers which  were  mostly  read  by  working  men.    The 
mere  announcement  in  the  Society's  Journal  was  not 
sufficient,  as  that  publication  was  not  seen  by  working 
men.    He  had  been  told  by  one  of  the  promoters  of  the 
North  London  Exhibition  that   not  one  of   the  fifty 
persons  who  acted  with  him  had  heard  of  this  intended 
competition.    He  concurred  in  the  suggestion  that  the 
competitors  should  to  a  certain  extent  be  consulted  as  to 
the  subjects  which  should  be  selected  as  models  on  which 
they  should  exercise  their  skill.    Mr.  Lock  then  alluded 
to  the  proceedings  of  the  Society  in  respect  of  its  com- 
petition of  a  fiimilar  character  to  this  in  the  latter  part  of 
the  preceding  century,  when  the  sculptors  Banks,  NoUe- 
kins,  and  Bacon  were  among  those  receiving  rewards. 
The    last-mentioned   artist  succeeded    in    carrying    off 
several  valuable  prizes,  and  the  advantage  of  the  system 
to  him  in  after-life  was  acknowledged  in  a  letter  to  the 
then  Council  of  the  Society.    In  conclusion,  Mr.  Lock 
expressed  a  liope  that  the  Council  would  consider  the 
desirability  of  exhibiting  ancient  works  of  art  in  connection 
with  this  display  of  the  articles  sent  in  competition  for 
prizes.    He  believed  that  such  a  course  would  give  ad- 
ditional  interest,  and  would  be  of  great  value  to  the 
competitoi's  and  Art-workmen  generally. 


Mr.  H.  Hale  said  one  reason  why  the  response  on  the 
part  of  the  wood-carvers  had  not  been  more  extensive 
was  to  be  found  in  the  fact  that  that  class  of  workmen 
had  been  so  much  occupied  by  the  pressure  of  business  of 
their  employers  during  the  last  year,  that  they  had  no 
leisure  to  prepare  objects  for  this  exhibition. 

The  Chairman  said,  the  time  having  arrived  for  closing 
the  discussion,  bethought  Mr.  Davenport  might  congrata- 
late  himself  on  his  paper  having  elicited  one  of  the  best 
and  most  useful  discussions  of  the  session.     There  were, 
however,  one  or  two  observations,  especially  those  of  Mr. 
Lock,  which  required  some  notice  from  him  as  Chairman 
of  the  Coandl.    Mr.  Lock  had  stated  that  complainta 
had  been  made  in  some  quarters  of  the  length  of  time 
the  specimens  were  kept  in  the  Society's  charge,  and  that 
whilst  such  specimens  were  kept  oat  of  stock  they   might 
become  unsaleable.      Now,  with  regard  to  articles  taken 
out  of  a  tradesman's  stock,  if  that  were  known  to  be  the 
case    they   would   not   be    admitted     to    competition, 
for   it   was   not   the   object   of  the   Society    in  these 
competitions     that     persons     should     compete      who 
were    able    to    keep    works    in    stock,    and    employ 
others  to  do  the  work.      The  great  object  was  to  do  for 
the  Art  workmen  in  his  special  handicraft  that  which  bad 
already  been  done  in  another  direction  in   testing    the 
knowledge  of  candidates  by  the  examinations  instituted 
by  the  Society.    The  Society  sought  to  stimulate   the 
Art  workman  by  giving  opportunities  for  testing  his  skill, 
and  by  placing  before  him  models  and  photographs  of  the 
best  examples  in  each  branch  of  industrial  art.      With 
respect  to  the  character  of  the  subjects  and  the  conditions 
of  the  competition,  he  might  state  that  out  of  the  97 
articles  sent  in,  34  were  in  connection  with  that  division  of 
the  programme  in  which  no  restriction  was  laid  down  as  to 
choice  of  subject,  and  for  which  no  examples  were  prescribed. 
The  compeUtors  were  free  to  do  that  which  they  thought 
best  suited  to  their  individual  talents  and  powers.     He 
could  not  help  alluding  to  the  beautiful  ciirving  of  the 
head  of  a  child  behind  himi  in  illustration  of  this  state- 
ment.   No  model  or  photograph  was  furnished  for  that 
beautiful  work.    Having  referred  to  some  other  works 
exhibited,  the  Chairman  went  on  to  remark  upon  the  co- 
operation of  the  City  companies  in  this  work.    He  said 
it  was  a  difficult  but  an  interesting  question.    Taking  the 
twelve  leading  companies  in  their  order  of  seniority — ^the 
Mercers,  Drapers,  and  Grocers— might  be  asked  to  offer 
prizes  for  the  finest  productions  of  the  loom   in    all  the 
branches  of  textile  fabrics.    Again,  the    FishmongerB* 
Company  might  be  brought  into  the  field.    The  most 
beautiful    of    old    china    was    replete    with    forms    of 
animals  in  all  sorts  of  relief.    That  company  might  offer 
prizes  for  the  best  designs  in  earthenware  or  china  exhibit- 
ing the   best  drawings  of  the  denizens  of  the  seas  and 
rivers  of  this  country.    Of  the  Goldsmiths'  Company  he 
need  say  no  moie,  now  that  it  was  to  be  hoped  that  in- 
stead of  converting  watch  cases  into  cocked  hats  they 
would  test  the  quality  of  the  gold  and  allow  the  beautiful 
work  of  the  lathe  or  the  tool  to  be  returned  to  the  owner, 
uninjured,  and  offer   prizes  for    the   best  specimens  of 
chasing  or  of  ornamental  jewellery.    The  Vintners'  Com- 
pany again  might,  in  like  manner,  do  their  share  in  this 
good  work,  and  encourage  the  artistic  embellishment  of 
metal  work,  by  offering  prizes  for  ornamental  designs,  in 
which  the  beautiful  stem,  leaves,  and  tendrils  of  the  vine 
might  be   most  elegantly  introduced,  and  with  which 
man3'  of  the  most  beautiful  ancient  bronzes  were  orna- 
mented.   In  this  way  something  might  be  done  by  the 
great  majority  of  the  City  companies,  but  it  could  only  be 
effected  by  great  attention  and  labour  on  the  part  of  the 
Council,  and  whether  they  would  have  time  to  enter 
upon  it  during  this  year  be  could  not  at  present  say.    It 
was  a  pleasant  thing  to  the  Council  to  hear  a  certain 
amount   of  fault  found  with  these  proceedings,  and  to 
have  attention  directed  to  any  weak  points  in  the  system 
by  BO  friendly  yet  so  powerful  a  critic  as  Mr.  Lock.    He 
believed,  however,  they  were  in  the  main  fulfilling  the 
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of  the  nMmben  in  ibm  comae  ihoy  had  pnr- 
Md  with  reapect  to  these  Art  workman  pfizea ;   and 
when  it  was  said  that  intending  oompetiton  coald  not 
fUD  Um    neoeeiary    information   from   the   offioen    to 
tfjtble    them    to    send  in  their  works   in    time,    he 
was  sorrr    that   aach    a   aUtement  had  been    made, 
m  be  w«  conTimed  some  miaanderatanding  moat  banre 
oaorred,  for  no  workman  ooold  have  applied  to  Mr. 
Foster  or  Mr.  Davenport  without  obtaining  the  fnlleai  in- 
fermation  it  waa  in  the  power  of  those  gentlemen  to  giiro. 
Another  obaervatlon  reqaired  remark,  viz.,  that  relating 
tswant  of  safllcient  pablieity  being  given  to  the  rewania 
offered  by  the  Sooiety.     He  believed  Mr.  Look  did  not 
know  what  had  been  done  by  the  Council,  who  had  dis- 
tributed billf  containing  their  programme  very  freely 
»oog  the  principal  workshops ;  ami  to  prove  that  the 
vorifflen  were  aware  of  the  competition,  he  would  state 
4at  nearly  GOO  oopiea  of  the  photographa  and  engravings 
lad  been  booght  by  the  workmen  at  the  Society's  house ; 
aid  farther,  with  respect  to  the  insufficiency  of  the  time 
lUowed,  he  would  add   that  the   notices  were  i«aed  in 
February  for  works  to  be  delivered  here  in  the  November 
Mlowini?.      Then,  with  lespeot  to  the  time  the  articles 
vere  delivered,    and    the   period   which    elapsed    be- 
tween   the    exhibition    and  'the    adjudication    of   the 
prizes  last  year,    he   mutt   aay  that  the  works  were 
not  mA    in    till   June,    and    they   could    not   name 
A  day  for    the    distribution    of  the   prises    until    the 
Prioce  of  Wales  became  the  President,  and  appointed  a 
i&Tfor  that  purpose ;  and  he  believed  the  recipients  of  the 
awsids  were  more  gratified  at  the  hononr  of  receiving 
them  from  the  hands  of  his  Boyal  Highness,  than  disap- 
pointed on  account  of  the  time  they  had  to  wait  for  them. 
On  the  point  referred  <o  by  Mr.  Godwin,  who  spoke  from 
his  own  knowledge,  which  was  very  eztenaive,  that  the 
vorkmen  of  the  present  day  were  not  equal  in  skill  to 
thow  of  seventy  or  eighty  years  ago,  he  thought  that 
lemtrk  required  some  qualification.    They  might  not  be 
ible  to  get  plasterers  to  do  the  splendid  work  which  they 
itv  io  some  of  the  old  city  halls.    It  was  a  description  of 
voric  not  executed  now,  because  the  moat  beautiful  forms 
of  ornamentation  were  produced  more  quickly,  and  they 
coQld  not  afford  the  time  for  it      But  if  they  tested  the 
^111  of  the  workmen  as  a  whole--in  the  precious  metals, 
b  pkte,  in  china  painting,  or  the  works  of  the  loom, 
they  knew  that  the  French  artists  had  expressed  their 
mn'rine  at  the  wonderful  progress  made  in  this  countiy. 

Mr.  Godwin  said  the  remark  he  had  made  applied 
merely  to  building  operations. 

The  Chaibman  said  that  he  would  cany  his  remaiks  no 

forther,  but  he  would  ask  the  meeting  to  thank  Mr. 

Diveuport  for  his  very  interesting  paper,  and  to  con- 

ptoUtehini  on  the  interesting  diaeuasion  which  had 

followed  the  reading  of  that  paper. 

The  vote  of  tfaanka  having  been  passed, 

Mr.  Davkmport  in  acloiowledging  the  rote  of  thanks 

Min  reply  to  the  observations  made  by  Mr.  Cole  and 

^-  Blaine,  that  the  idea  which  he  intended  to  express 

WM  this— if  Art,  Mannfacioiea,  and  Literature,  are  bene- 

JJ»U7  promoted  by  the  protection  which  the  government 

a  the  country  givee  to  the  author,  the  artist,  the  de- 

"p«r,  the  manufacturer,  and  the  mechanic,  by  means  of 

tte  Copyright  Laws,  the  registration  of  Designs  Act,  and 

"»  Patent  Laws,  in  each  of  which  oases  where  a  mono- 

JJly  tt  granted,  a  copy  of  the  design  or  specification  of 

»e,arucle  to  be  protected,  is  deposited  for  the  infor- 

jwtion  of  the  public  ia  some  duly  appointed  repository, 

WRW  not  the  Government,  with  eqnal  justice  and  advan- 

^«ibe  asked  to  give  to  the  person  who  dieoovered  in 

?[««ign  country  prodneta  fitted  for  and  applicable  to 

»^Qstnes^  be  enabled  to  obtain  a  right  of  import  horn 

^  eoootiy  of  the  product  which  he  had  discovered, 

««  Of  which  he  was  the  firsthand  the  trne  importer ;  and 

« consideration  of  such  right  being  granted  he  might  be 

T^}o  deposit  nmplesof  the  product,  which  oonld  be 

*^w  m  a  National  Trade  Mnsenm.    He  never  for 


one  moment  contemplated  the  desirability  or  poseibility  of 
Government  compelling  manufacturers  to  deposit  oopiea 
of  the  works  they  produced.  In  thanking  the  membeia 
for  the  full  diaoosoion  which  they  had  given  his  paper,  he 
would  add  that  his  object  in  writing  it  would  be  fully 
attained  if  the  interests  which  the  Society  was  estab- 
liahed  to  promote,  could  be  advanced  one  step  by  the 
adoption  of  any  of  the  suggestions  made  in  the  ooorae  o£ 
the  " 
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FOBTY-FOURTH   SesSIOK.      ThOBD  MbBTING. 

The  Society  met  in  their  hall,  117,  Goorge- street, 
Edinburgh,  on  Monday,  the  12th  Dec.,  at  8  o'clock,  p.m. 
Charles  Cowan,  E<^.,  of  Logan-house,  President  of  the 
Society,  in  the  chair. 

The  following  communication  was  made : — <*  Exposition 
of  the  late  Researches  on  the  Cohesion  BMgures  of  Liquids," 
by  Thomas  Thethill  Wright,  M.D.,  &c.,  with  illustratlong 
by  the  oxy-hydrogen  light. 

Dr.  Wright  stated  that,  on  being  requested  to  give  one 
of  the  "  Special  Disjourses  to  the  Society  of  Arts,"  he  had 
chosen  the  subject  of  the  •*  Cohesion  Figures  of  Fluids,"  as 
he  was  desirous  of  bringing  l)efore  the  practical  men 
assembled  at  the  meeting  the  remarkable  researches  of 
Tomlin^on,  as  well  as  observations  made  by  himself  in  the 
same  field.  The  lectnrer  then  proceeded  to  give  a  very 
full  exposition  of  Tomlinson's  dlscoveii&s,  witli  numerous 
carefully  executed  drawings  of  the  cohesion  figures  of 
various  oils  and  other  fluids  when  dropped  upon  surfaces 
of  water  and  other  liquids,  figures  which  have  already  been 
exhibited  by  their  discoverer  at  the  Society  of  Arts  in 
London  in  his  paper  read  before  it.  Dr.  Wright  then  pro* 
ceeded  to  describe  two  new  classes  of  cohesion  figures 
discovered  by  himself: — 1st.  Figures  produced  on  per- 
fectly clear  and  freshly  split  surfaces  of  mica;  and  2nd. 
Figures  produced  by  drops  of  fluid  on  surfacea  of  mica  or 
glass,  when  connected  with  the  poles  of  an  induction-coil. 
He  showed,  by  the  oxy-hydrogen  lantern,  on  a  sofeen 
twelve  feet  in  diameter,  images  of  both  these  rlssaBis  of 
figures,  as  well  as  numerous  drawings  of  microsoopie 
figures  which  were  too  small  to  appear  on  the  screen. 
The  mica  figures  were  produced  by  placing  a  large  drop 
of  fluid  (sulphuric  acid,  nitric  acid,  tinctures  of  iodine, 
henbane,  vegetable  infusions,  and  a  great  variety  of  animal 
fluids  and  mixtures  of  them)  on  the  surface  of  the  mica, 
and  gently  breathing  on  them,  when  the  cohesion  figures 
instantly  developed  themselves  in  an  infinite  variety  of 
forms.  Those  shown  on  the  screen  consisted  of  an  infh- 
sion  of  the  extracts  of  belladonna,  senna,  and  hemlock, 
and  of  healthy  urine,  urine  containing  bile,  and  urine  con- 
taining albumen.  These  figures  were  rendered  visible, 
developed  as  it  were,  by  dusting  them  with  a  powder-puff 
containing  hair-powdef  or  the  finest  lamp-blaek.  Dr. 
Wright  pointed  out  that  all  these  figures  presented  a  dis- 
tinctly bisym metrical  form,  and  imitated,  with  remarkable 
clearness,  the  forms  of  various  microscopic  algoi  and 
diatoms ;  while  some  of  the  imagea  of  urine,  developed 
with  carbon,  in  addition  to  their  branching  forms,  were 
minutely  veined,  so  as  to  resemble  the  finest  specimens  of 
agate.  The  second  class  of  figures — the  electric  cohesion 
figures*— differed  entirely  with  the  fluid  used,  the  sur- 
face on  which  it  was  placed  (whether  glass  or  mica),  the 
intensity  of  the  electric  current,  and  the  pole  (whether 
positive  or  negative)  by  which  the  fluid  was  electrised. 
Very  splendid  and  large  figures  were  made  on  chemically 

*  In  prodaeing  the  eleetric  cohesion  figares,  a  plata  of 
bnas  it  laid  on  the  table,  and  eovrnd  with  a  sliflet  of  blaek 
paper  dripinng  in  a  solation  of  chloride  of  cakieoi ;  on  this  the 
glata  pUte  i»  laid,  and  in  the  centre  of  the  gltse  plate  the 
minate  drop  of  flaid  to  be  eleetriied.  One  pole  of  the  indnetton 
eoil  is  connected  with  the  brass  plate,  the  other  with  the  drop. 
The  fi^aret  initAntly  shoot  oat  as  soon  as  the  indaetioa  eoil 
break  is  set  in  motion. 
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clean  plate-glass  by  powerful  induction  coils.  Bat  the 
greatest  vai'iety  of  figures  oocurred  when  the  thinnest 
micrascopic  gla^  and  mica  were  employed,  with  a  small 
induction  coil,  giving  a  spark  of  about  a  tenth  of  an  inch. 
The  electric  figures  on  mica  differed  entirely  from  those 
on  glass ;  and  those  on  mica  freshly  split  from  those  on 
mica  washed,  heated,  or  exposed  to  the  air;  in  fact,  the 
slightest  change  in  the  character  of  the  fluid,  or  the  sur- 
face on  which  it  was  dropped,  resulted  in  the  prodaction 
of  difiference  of  figures.  The  electric  figures  projected  on 
the  screen  imitated  curious  forms  and  species  of  Ulva, 
Geramium,  Delesseria,  and  finely-branched  lycopodiums. 
Dr.  Wright  stat^  that  in  these  cohesive  figures  of  Tom- 
linson  and  himself,  the  pattern-designer  possessed  a  source 
of  infinite  divei-sity  of  form,  firee  from  ihe  stiffness  of  the 
designs  furnished  by  the  kaleidoscope  of  Brewster.  Many 
of  the  figures  in  mica  glowed  with  all  the  gorgeous  tints 
of  the  soap  bubble. 

At  the  close  of  the  discourse,  bis  grace  the  Duke  of 
Argyll  moved  a  special  vote  of  thanks  to  Dr.  Wright 
for  his  admirable  exposition,  which  was  seconded  by  Dr. 
Stevennon  Macadam,  and  unanimously  agreed  to. 

The  Society  then  proceeded  to  private  business. 


DUBLIN  INTERNATIONAL  EXHIBITION,  1865. 

It  is  eminently  satisfactory  to  learn  that  this  enterprise, 
undertaken  by  Irishmen,  actuated  solely  by  patriotic 
motives,  will  fully  realise  the  hopes  of  its  promoters. 
The  preparatory  arrangements  are  in  a  forward  condition, 
and  the  promises  of  support  from  home  contributors  ensure 
the  success  of  the  Exhibition. 

Continental  exhibitors  haveoome  forward  with  alacrity, 
and  from  them  large  contributions  are  expected.      From 
France  there  will  be  a  magnificent  collection  of  bronzes 
and  goldsmiths*  work,  of  silks  and  laces;  it  is  even  hinted 
that  tlie  Gobelins  and  Sevres  will  not  be  unrepresented. 
Austria  will  send  specimens  of  all  those  beautiful  manu- 
factures which  attracted  so  much  attention  in  1862.   Italy 
intends    to   surpass   herself;  filigree  work  from  Genoa, 
ornamental   metal   work    from    Milan,    mosaics    from 
Florence,  and  cameos  from  Leghorn,  will  attest  the  renewed 
industrial  activity  of  this  rising  country.      A  display  of 
sculpture,  equalling,  if  not  surpassing,  the  attractive  col- 
lection sent  in  1862,  is  pi-omised  from  Rome.    The  show 
of  manufactures  from  Belgium  will  be  in  proportion  to  the 
extent  of  her  important  industries.  Countries  in  the  North 
of  Europe  will  be  chiefly  represented  by  works  of  Fine 
Art,  of  these  special  details  will  be  ffiven  hereafter. 

One  special  feature  of  this  Exhibition,  not  attempted 
on  any  former  occasion,  will  be  an  international  display  of 
musical  instiniments.  A  large  hall,  specially  designed  for 
concerts,  and  capable  of  seating  3,000  persons,  has  been 
devoted  to  this  purpose.  In  it  the  instruments  of  all 
nations  will  be  collected,  and  daily  performances  will  take 
place  during  the  continuance  of  the  Exhibition.  Exhibi- 
tors will  therefore  have  the  advantage,  not  only  of  show- 
ing their  works,  but  also  of  having  them  tested  under 
most  favourable  circumstances,  and  music  as  an  art  will 
be  added  to  the  other  attractions  of  the  Exhibition. 


The  following  foreign  committees  and  agencies  have 
already  been  nominated : — 

Amstebdam. — Oommissionert — Mons.  C.  E.  Vaillant  and 
Dr.  J.  A.  Van  Eyck. 

Bern. — ComgnUsioner — Professor  Vogt. 

Bbussels. —  Committee — M.  Fortamps,  Senator;  M.  Corr 
Vander  Maeren ;  and  M.  Jules  Kindt,  Industrial  In- 
spector, &c.  Secretaries — M.  Dulieu ;  M.  C.  J.  Clerfeyt, 
Ataistant,    OflSce,  30,  Avenue  de  la  Toison  d'Or. 

Cbrlstiania,  Norway. — Committee — J.  R.  Crowe,  Esq., 
C.B.,  Her  Majesty's  Consul,  and  M.  E.  Tidemand. 

CoNbTAXTiNOPLE.— Edward  F.  Ede,  Esq. 

CoPENEiAQEs.— Profea«or  HUmmell. 


Ddssbldorp. — Commissiimers  for  PriMiM— -Herr  Alexander 
Von  Sybel,  Elizabeth  Strasse ;  William  Mulvany,  Elsq. ; 
and  M.  Adolph  Tidemand. 

Florbnob. — Committee — Baron  Ricaaoli ;  Marcliese  Q^inori ; 
Oav«  Cesare  Conti,  Pros.  Ghamberof  ComoMrce;  Car. 
Niocoli  Antinori,  Sec.  Academy  of  Fine  Arts ;  Charles 
Lever,  Esq.,  H.B.M.  Consul  for  Speseia.  Secretary^-' 
Sigaor  P.  L.  Baraelotti,  Advocate.  Office,  Chamber  of 
Commerce,  Florence. 

Fbavkfobt-oN'Mainb. — CmrnnissMner — Herr  Peter  Ben- 
der, Market-place. 

Milam.-— Cbmmtite-*Cav.  Antonio  Caimi,  See.  Academy 
of  Fine  Arts ;  Comm.  Giulio  Cnrioni,  Sec.  Lombard 
Institute;  and  Cav.  Carlo  Pisani,  See.  Chamber  of 
Conmieiioe. 

Nubbmbbbo.-- Dr.  Beeg,  Director  of  the  Indostrial 
Miiaeam. 

Pabxs.-— Commiitioii^s  — M.  Savoye,  M.  Cappe,  and 
M.  S.  Ferguson,  fils  (special  for  Glass  C).  Secretary — ^M. 
Tolhausen.  Office,  at  the  Palais  de  llDduBtrie,  Porte 
No.  1,  Champs  Elys^es. 

Bomb.  —  Commission. — Baron  Comm.  Pier  Domeneio 
Constantini  Baldini,  Minister  of  Commerce,  Fine 
Arts,  and  Public  Works,  President;  Cav.  Luigi 
Cosi,  Vice-President;  Comm.  Luigi  Grifi,  Sec. Ministry 
of  Commeixse,  &c.,  Seeretarp;  Comm.  Tommaso  Min- 
ardi, Inspector  of  Public  Pictures;  Comm.  P.  Ercole^ 
Visconti,  Commissary  of  Antiquities;  Comm.  Pietro 
Tenemni,  Director  of  the  Pontifical  Museums  and 
Galleries ;  Comm.  Luigi  Poletti ;  Cav.  Francesco 
Podesti;  Cav.  Giovanni  Batista  de  Rossi;  Comm. 
Virginio  Vespignani ;  ;Comm.  Niooola  Cavilieri  B.  Ber- 
.tolo;  Cav.  Prof.  Benedetto  Viale  Preli;  Prof.  Ftan- 
cesco  Pratti;  Cav.  Valerie  Trocchi,  President  of 
the  Chamber  of  Commerce ;  Prof.  Clement  Luigi  Jaco- 
bini ;  and  Cav.  Prof.  Giuseppe  Ponzi. 

Stookholm. — Committee-^T,  C.  Hunt,  Eisq.,H.B.M.  Con- 
sul, and  Count  Rosen. 

TuBiN. — Committee — Comm.  Devincenzi,  Royal  Museom 
of  Industry ;  Hon.  H.  G.  Elliott,  H.B.M.  Ambassador; 
Professor  Manna,  formerly  Minister  of  Agriculture.  6x. ; 
Comm.  Matteuci,  formerly  Minister  of  Poblic  In- 
struction ;  Cav.  G.  B.  Tasea,  President  of  the  Chamber 
of  Commerce ;  Cav.  Pio  Agodino ;  Cav.  Luigi  Rev ; 
and  G.  P.  Jervis,  Esq.,  Aetinff  Secretary,  Assistant— 
Signor  Antonio  Fassini.  Office,  at  the  Royal  Indostrial 
Museum. 

ViBNNA. — Commissioner — ^Herr  Heinrich,  Sec.  Society  of 
Arts,  Tuchlauben,  II. 


INDUSTRIAL  EXHIBITION  FOR  MARYLEBOXE. 

A  meeting  was  held  on  the  13th  Dec,  at  the  Maryle- 
bone  Court-house,  Marylebone-street,  for  the  purpose  of 
getting  up  a  Working  Clanes  Industrial  Exhibition  in 
that  populous  and  wealthy  borough. 

Sir  RouNDBLL  Palmbb,  Attorney-General,  who  occupied 
the  chair,  observed  they  must  all  feel  anxious  that  oppor- 
tunies  should  be  given  to  the  promoters  of  industrial  pur- 
suits and  the  fine  arts  among  the  working  men,  to  have 
their  works  presented  before  the  public  in  a  manner  as 
advantageous  as  those  of  others,  and  perhaps  more  so, 
especially  as  they  had  now  had  resources,  by  means  of 
these  exhibitions,  which  ought  to  enable  them  to  compete 
with  advantage  with  any  other  class  in  this  metropolis. 
The  language  held  in  a  resolution  passed  on  the  14th  oi 
September,  declaring  that  exhibitions  of  this  kind  were 
eminently  calculated  to  promote  inventions  and  industrial 
arts,  did  great  good,  by  rousing  the  public  mind  to  their 
advantage.  Exhibitions  of  this  kind  showed  clearly  what 
could  be  done  even  under  great  disadvantages.  *  Tht> 
credit  of  the  works  of  the  artisans,  or  working  classes, 
had  hitherto  too  frequently  been  given  to  the  emploreri* 
instead  of  the  artisans  themselves,  and  it  was  therefore 
exceedingly  desirable  to  give  the  latter  an  opportunity  oi 
leeeiviog  the  rewards  due  to  their  succosi.    It  was  clesi 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  December  23,  1864. 


99 


that  such  indusirlal  exhibitions  promoted  inventive  arts, 
sad  ought  therefore  to  be  encourage^l  by  every  po%ible 
meaofl.  He  had  been  told  that  some  anxiety  was  felt 
because  the  exhibitors  at  these  exhibitions  had  no  tthe 
aune  protection  afforded  them  fbr  then*  inventions  as 
vas  given  at  the  great  exhibitions.  Kow  to  afilord  that 
protectioa  was  a  jost  principle.  Whether  there  was  at 
that  moment  any  practical  objection  to  such  a  coarse  he 
could  not  take  npon  himself  to  say,  but  he  would  do 
the  best  in  his  power  to  remove  that  evil,  and  he  should 
be  prepared  to  give  due  and  just  protection  to  them,  and 
in  a  maimer  by  which  they  would  be  enabled  to  take  oat 
their  patents  as  if  no  publication  or  exhibitions  of  this 
kind  ever  existed. 

The  Rev.  Eaboley  Wilmot,  one  of  a  deputation  from 
the  Cential  Committee,  said  they  lived  in  an  age  of  pro- 
gressive improvement  in  arts  and  sciences,  and  especially 
among  the  working  classes ;  and  he  wonld  remind  them 
tkat  one  of  the  greatest  improvements  of  the  day— 
nunely,  the  system  of  railways — ^was  the  invention  of  a 
labouring  man,  Mr.  George  Stephenson.  As  regarded 
the  proposed  Industrial  Exhibition,  there  was  no  doubt 
whatever  that,  socially,  morally,  and  artistically,  it  would 
be  of  great  advantage  to  the  working  classes,  whose 
ingenni^'  and  industry  were  now  used,  generally  speak- 
ing, for  the  advantage  of  employers.  With  respect  to  the 
xoovement  itself,  they  had  held  already  many  distnct 
me<»tings,  formed  a  general  committee,  and  appointed  a 
treasurer  to  receive  subscriptions,  in  order  to  form  a  guar- 
antee fimd.  They  were  in  treaty  for  the  Polytechnic 
Institution,  and  hoped  by  the  end  of  next  March  to  have 
an  £xhibttk)a  open  for  a  few  months,  which  would  be  of 
the  greatest  possible  advantage. 

Mr.  MoBBZLL  said  no  less  than  £244  was  already  sub- 
icribed  by  the  working  men  themselves  as  a  guarantee 
fond.  As  to  a  protection  being  given  to  exhibitors,  their 
learned  chairman  told  them  he  wonld  do  all  in  his 
power  to  obtain  it;  and  they  had  already  a  similar 
IKomise  from  the  Commissioner  of  Works.  Such  a  pro- 
tection was  granted  at  the  Great  Exhibition,  and  he  was 
909  Lord  Falmerston  would  afford  the  same  to  the  work- 
ing classes. 

Mr.  Howe  moved,  and  Mr.  Mobbis  seconded,  the  first 
re^utioii,  **  That  this  meeting  cordially  approves  the 
ptoposed  Industrial  Exhibition  for  the  working  classes  for 
the  borough  of  Marylebone,  and  pledges  itself  to  use  every 
exertion  to  cany  it  out." 

Mr.  Gbaham  would  be  glad  to  render  every  assistance 
in  his  power  for  the  success  of  the  Exhibition,  and  had 
great  pleasure  in  supporting  the  resolution. 

Mr.  HcrrroN  moved,  and  iVIr.  Pinnxb  seconded,  the 
next  resolution : — "  Ttiat  a  district  c.numittee,  to  be 
calleil  the  Court  House  Committee,  be  formed  out 
<)f  i\}k  meeting,  who  shall  arrange  tlieir  own  place 
aad  time  of  meeting ;  and  depute  three  of  their  mem- 
bers Ai  representatives  at  the  Central  Committee, 
which  meets  every  Friday  evening  at  the  Working  Men's 
Clob." 

Mr.  NioHOLAY  supported  the  motion.  He  had  taken  an 
interest  in  other  Exhibitions,  and  especially  in  that  of 
^Vth  London,  which  was  an  eminent  success  in  every 
particular,  and  realised,  after  paying  all  expenses,  upwards 
of  £1,000,  which  was  now  in  the  hands  of  the  com- 
nuttee,  and  would  bo  devoted  to  some  useful  public 
object. 


im  ^rts. 


H'^TAL  AoADBMY.—At  the  recent  examination  of  the 
Itiyal  Academy  silver  medals  were  awarded  to  Mr. 
Ttiomas  Davidsott,  for  his  painting  from  the  life ;  to 
Mr.  Frederidc  George  Oakes,  for  the  best  copy  in 
oil  colours;   to  Mr.  Claude  Andrews  Calthrop,  for  the 


best  drawing  from  the  life;  to  Mr.  Richard  Lincoln 
Alldridge,  for  the  best  drawing  from  the  antique;  to 
Mr.  James  Griffiths,  for  the  best  model  from  the  antique  ; 
to  Mr.  Sydney  Williams  Lee,  for  the  best  architectural 
drawing ;  to  Mr.  Horace  Henry  Cauty.  for  the  best  per- 
spective drawing ;  and  to  Mr.  Richard  Phen6  Spiers,  the 
travelling  studentship  for  one  year,  for  architectural  design. 
— On  Friday  evMiing,  16th  December,  at  a  general  meeting 
of  the  Royal  Academy,  two  associates  were  admitted  to 
full  honours  to  fill  the  places  lefl  vacant  by  Thomas  Dyce 
and  Sir  Watson  Gordon.  The  choice  fell  upon  Mr. 
Thomas  Faed  and  Mr.  John  Callcott  Horsley.  The  va- 
cancy by  the  death  of  David  Roberts  has  not  yet  been 
filled  up. — Mr.  Solomon  Hart,  R.A.,  has  been  elected 
librarian  of  the  Royal  Academy,  in  the  place  of  Mr. 
Pickersgill,  R.A.,  resigned. 

The  Queen's  New  Cameos. — The  Queen  has  oom- 
missioned  Signor  Saulini,  of  Rome,  to  execute  a  number 
of  cameos  in  shell,  representing  the  busts  of  her 
Majesty  and  the  late  Prince  Albert.  Sonae  of  these  beau- 
tiful works,  exquisite  in  conception  and  in  art,  have 
arrived  in  London,  where  they  will  be  set  in  gold,  and 
presented,  it  is  said,  as  others  have  been,  either  to 
members  of  the  Royal  family  or  to  distinguished  ladies, 
personal  friends  of  the  Queen.  One  not  uncommonly 
meets  with  German  ladies  who  wear  on  the  left  shoulder 
decorations  presented  by  their  sovereign,  and  perhaps  her 
Majesty  in  this  touching  way  has  instituted  an  order  to 
perpetuate  the  memory  of  one  in  every  manner  so  worthy 
of  her  deep  affection.  The  likeness  of  Prince  Albert  is 
inside,  that  of  the  Queen  outside,  and  both  are  ad- 
mirable specimens  of  the  artistic  skill  of  Saulini.  Already 
by  command  of  her  Majesty  six  cameos  have  been  cut  in 
pietra  dura  (onyx),  four  in  shell,  and  five  more  in  shell 
have  yet  to  be  completed.  Those  in  the  pietra  dura  re* 
quire  long  and  patient  labour,  each  occupying  from  three 
to  fom-  months  in  completion. 

Re-arbanoement  in  the  LoDVRE.^Those  who  have 
not  visited  Paris  for  a  year  or  so  will  find  many  alterations. 
In  the  first  place,  there  are  the  new  galleries  containing 
the  works  of  the  French  School,  the  extensive  Campana 
and  Sauvageot  collections,  and  the  great  Etruscan  room, 
of  which  mention  ha.i  already  been  made  in  the  Journal, 
More  recently  two  large  apartments  in  the  basement  of 
the  New  Louvre  have  been  opened  to  the  public,  one  con- 
taining the  statues  and  bufits  belonging  to  the  Campana 
collection,  which,  however,  are  veiy  unfortunately  placed 
with  respeet  to  tlie  light,  the  vaultmg  being  low  and  flat, 
and  both  sides  pierced  with  numerous  windows.  This 
great  defect  is  not  felt  in  the  companion  galler>',  which  is 
now  occupied  by  the  electro  galvanic  reproductions  of 
Trajan*8  column,  which  were  referred  to  in  a  curecry  man- 
ner in  the  report  of  a  visit  to  the  works  of  M.  Oudry.  at 
Auteuil,  which  appeared  in  the  Journal  some  montlis 
since.  The  whole  of  these  extraordinary  reproductions 
may  now  be  seen  and  examined  conveniently.  These 
beautiful  casts  have  been  setup  in  their  proper  spiral  order 
on  six  sections  of  a  column,  each  about  twenty  feet  in  height, 
with  the  exception  of  the  four  sides  of  the  square  base- 
ment which  stand  against  the  waUs  of  the  gallery ;  every 
portion  is  well  exhibited,  and  the  whole  forms  an  admir- 
able study.  We  understand  that  a  complete  and  illus- 
trated description  is  being  prepared  by  command  of  the 
Emperor.  The  portion  of  the  great  picture  gallery  built 
by  Louis  XIV.  is  now  completely  demolished,  and  its 
reconstruction,  in  harmony  with  the  beautiful  work  of 
Henry  IV.,  is  about  to  be  commenced.  Lastly,  the 
administration  is  at  the  present  moment  considering  the 
question,  or  rather  trying  the  experiment,  after  the 
example  of  the  Tribune  of  Florence,  of  introducing 
sculpture  into  the  picture  galleries.  In  the  centre  of  the 
apartment  known  as  the  Salon  Carrd,  the  square  room  in 
which  are  placed  the  chefs-d'oeuvre  of  the  collection,  has 
Ijeen  placed  ihe  famous  ••  Diane  h  la  biche; "  at  the  door 
which  leads  from  this  room  into  the  great  gallery  are  a 
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"Venus"  and  a  "Bacchante;"  and  at  the  end  of  the 
small  gallery,  which  contains  a  collection  of  the  works  of 
the  lUlian  School,  stands  the  "  Diane  de  Gabies."  There 
is  no  doubt  that  the  effect  of  the  statues  is  good,  but  the 
removal  of  such  works  causes  a  terrible  blank  in  the 
sculpture  galleiy. 


llaM^nrM. 


Gamboob. — At  a  meeting  of  the  Pharmaoeutical  Society, 
on  December  the  Srd,  Mr.  Daniel  Hanbury  read  a  paper 
"  On  the  Botanical  Origin  of  Gamboge,"  by  which  it 
appears  that  the  exact  botanical  origin  of  gamboge  has 
long  been  involved  in  obscurity,  for  though  it  was  known 
to  ^  a  plant  of  the  senua  Gkrcinia,  the  species  had  never 
been  determined.    Hermann,  who  lived  in  Ceylon  in  the 
17th  century,  referred  the  origin  to  two  plants-^one  now 
known  as  Gareinia  MorelUtt  the  other  as  O,  Cambogia — 
and  it  is  stated  by  Mr.  Thwaitea  that  the  former  yields  a 
good  form  of  the  drug,  but  not  the  latter.     Gamboge, 
however,  is  not  an  export  from  Ceylon,  but  is  produced  in 
Slam,  a  country  as  yet  but  little  known  to  botanists. 
Whether  gamboge  was  obtained  from  the  same  tree  in 
Siam  as  that  which  yielded  it  in  Ceylon  could  only  be 
decided  by  tlie  examination  of  good  botanical  specimens. 
Some  years  ago.  Dr.  Christison  received  from  the  Messrs. 
D'Almeida,  of  Singapore,  specimens  of  Gareinia  cul- 
tivated by  them  which  had  been  brought  from  Siam  as 
the  true  gamboge  tree.    Dr.  Christison  found  the  plant 
to  be  nearly  allied  to  O.  eUipiica  of  Wallich,  but  differed 
by  having  pedicellate  instead  of  sessile  male  flowers. 
Recently  the  author  has  received  specimens  from  the 
Messrs.  D'Almeida,  and   has  compared   them    with   a 
variety  of  descriptions,  figures,  and  specimens,  the  result 
of  the  comparison  confirming  Dr.  Christison's  observation 
that  but  for  the  pedicellate  flowers  the  plant  bore  a  strong 
resemblance  to    Oarcinia   elliptieay  and,    farther,   came 
equally  near  O.  Morella  of  Dessrousseaux.    Under  these 
circumstances  he  sent  specimens  to  Mr.  Thwaltes,  in 
Ceylon,  for  his  opinion,  who  replied  that  he  believed  the 
specimen  to  be  a  form  of  G,  Morella^  scarcely  differing 
from  the  Ceylon  type,  except  in  having  pedicellate  in 
place  of  sessile  flowers.    The  author  and  other  botanists, 
therefore,  now  describe  the  gamboge-yielding  plant  under 
the  following  names  and  synonyms:— 6?flrcmta  Morella, 
Dessrouss. ;  y&r .  pedicellata.   Syn.;  (?.  Ifore/^,  Dessrous- 
seaux ;    G,    dlwtica,    Wallich ;      G.     Guita,    Wight  ; 
Hebradendron    Cambogioidet,  Graham;  var.  /3  pedicellata 
floribuM  mcuculis  pedieellatis.    The  number  of  trees  now 
growing  on  the  plantation  of  Messrs.  D* Almeida  is  twenty- 
eiglit.     They  ai-e  from  thirty-five  to  fifty  feet  in  heiglit, 
and  the  largest  has  a  circumference  of  three  feet.    They 
grow  veiy  luxuriantly  on  the  side  of  a  hillock  without 
any  attention.     Gamboge  has  been  at  times  extracted 
from  them,  but  only  as  a  matter  of  curioaty. — Professor 
Bentley  said  that  Mr.  Hanbnr}'  has  now  supplied  the  last 
link  wanting  in  the  chain  of  evidence  to  prove  the  true 
botanical  origin  of  gamboge.    He  believed  that  there  was 
no  specific  dilfcrence  between  the  gamboge  trees  of  Siam 
and  Ceylon ;  they  were  simply  varieties,  depending  pro- 
bibly  upon  soil  and  cultivation. 

Chdiich  Bells. — The  new  belfiy  of  the  chuixsh  of 
St  Germain-rAuxerrois  will  soon  receive  a  set  of  chimes 
similar  to  those  for  which  Strasbuiig,  Dunkirk,  Bruges, 
A;c.,  are  celebrated,  bat  with  the  improvements  suggested 
by  tlie  progress  of  modem  mechanical  art.  M.  Collin, 
who  is  entrusted  with  their  execution,  has  rejected  all  the 
cumbersome  old  contrivances  which  exclude  the  possi- 
bility of  playing  several  tunes  except  at  an  enormous 
cost.  While  the  cylinder  or  barrel  which  works  the 
chimes  at  Bruges,  for  instance,  cost  60,000f.,  M.  Collin's 
ban-els  will  cost  only  260f.  each,  so  that  as  every  tune  re- 
quires a  barrel  by  itself  a  great  variety  of  tunes  wQl  be 


obtained  at  a  very  trifling  cost.     Instead  of  the  enormous 
weights  attached'  to  the  works  under  the  old  system  he 
employs  Lenoir's  gas-machine  as  a  motive  power,  whereby 
he  forces  air  into  a  reservoir  so  as  to  produce  a  pressure  of 
2}  atmospheres.    The  air  thus  accumulated  passes  into  a 
series  of  bellows,  replacing  the  levers  of  tlie  old  system, 
and  thus  the  artist  who  sets  the  chimes  in  motion  findf 
an  instrument  as  easy  to  play  as  a  piano.    The  chimes 
will  consist  of   forty  bells,  and  will  play  two  differaot 
tunes  daily — one  at' two  p.m.,  and  the  other  at  eight  p.m. 
Portsmouth  Blook  MAOHnrEBT. — ^A  writer,  under  the 
signature  of  **  J.  B.,"  in  a  letter  addressed  to  the  Ttmes^ 
f^yn  I — <(  In  your  impression  of  the  17th  Inst,  is  a  notice  of 
the  collection  of   Naval  Models  at  South  Kensington 
Museum,  in  which  the  block  machinery  at  Portsmouth  is 
said  to  havd  been  *  invented  by  Sir  Isambard  Brunei,  for 
the  use  of  the  Government,  early  in  the  present  century/ 
and  it  is  said  that  *  this  invention  was  rewarded  liberally 
by  the  Government.'     Sir  Isambard  Brunei  did  not  invent, 
nor  did  he  ever  claim  to  have  invented,  the  block  machin- 
ery which  he  had  a  share  in  setting  up  at  Portsmouth. 
The  original  invention,  or  series  of  inventions,  was  by  two 
men,  father  and  son,  each  named  Walter  Taylor,  natives 
of  Southampton.      The  beginning  was  rather  more  than 
a  century  ago,  and  was  made  by  the  father,  who  had  been 
at  sea,  and  had  been  practically  impressed  with  the  ineflS- 
ciency  of  the  blocks  in  use  in  his  time.    After  a  time  they 
took  out  a  patent  for  part  of  their  inventions,  and  subse- 
quently a  second  patent.      These  included  friction  wheels 
and  circular  saws,  both  of  which  we  owe  to  the  Taylors. 
During  the  continuance  of  their  patents  they,  under  con- 
tract, supplied  the  Government  with  blocks  for  the  navy, 
and  for  some  years  theirs  were  the  only  blocks  used  in 
the  Royal  navy.      When,  towards  the  close  of  the  last 
century,  their  patents  expired,  they  wished  to  obtain  an 
extension  of  them,  but  the  Government  objected,  and 
decided  on  setting  up  the  machinery  for  themselves.    Mr. 
Walter  Taylor,  the  son,  who  was  then  makitig  his  blocks 
at  the  Wood  Millf ,  South  Stoneham,  near  Southampton, 
generously  offered  to  the  Government  every  facility  for 
the  purpose.      The  Government  employed  two   clever 
young  men  to  set  up  the  machinery — one  of  whom  was 
Mr.  (afterwards  Sir)  Isambard  Brunei,  and    the    other 
Lieutenant  (afterwards  General)  Bentham,  R.E.    With 
the  benefit  of  Mr.  Taylor's  explanations  these  two  youn^ 
men  examined  his  machinery,  and  then  proceeded  to  set 
up  machinery  on  the  same    principle    at    Portsmouth. 
Having  the  resources  of  Government  to  back  them  they 
improved  the  details  of  the  machinery,  using  for  it  steam 
power  instead  of  water  power,  by  which  Mr.  Taylor's  mills 
were  worked ;  but  in  eveiy  essential  point  the  block  ma- 
chinery at  Portsmouth  is  the  invention  of  the  Messrs. 
Taylor.      General  Bentham's  share  in  the  improvements 
has  been  forgotten  as  much  as  the  Messrs.  Taylor's  original 
invention.      Some  years  ago  the   specifications  of  the 
patents  were  printed  in  the  Builder  newspaper,  and  they 
will  enable  any  one  of  a  mechanical  turn  of  mind  who 
wishes  to  ascertain  how  far  Messrs.  Brunei  and  Bentham 
were  indebted  to  the  Messrs.  Taylor  to  do  so  easily.   The 
originality  of  the  invention  was  more  than  once  publicly 
claimed  for  the  Messrs.  Taylor  during  the  lifetime  of  Sir 
I.  Biunel— K)nce  in  your  own  colnmns—^and  the  claim  was 
never  contested  by  him  or  by  General  Bentham,  although, 
I  believe.  General  Bentham's  widow  objected  that   too 
little  credit  had  been  assigned  to  her  husband.    Would  it 
be  quixotic  to  hope  that  Government,  which  has  so  greatly 
benefited  by  the  invention  of  the  Messrs.  Taylor,  woold, 
at  the  South  Kensington  Museum,  give  some  intimation 
of  their  obligations  to  them  ?  " 

Petroleum  as  FneL.— Mr.  B.  H.  Paul,  in  a  com- 
munication to  the  Chemical  News,  says : — **  Some  months 
ago  oonsiderableinterest  was  excited  by  the  announcement 
that  very  remarkable  results  hid  been  obtaiined  in  Aoierics 
by  the  application  of  petroleum  as  fuel  fhr  the  boilers  of 
steam  vessels,  and  so  much  importaiieo  wss  attsched  to 
the  subject,  that  a  commiarioa  was  appoioted  by  the 
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GoveniineDt  of  the  Northern  States  to  inquire  Into  this 
ipplication  of  petroleam.    The  report  published  by  the 
commission,  as  the  result  of  their  labours,  was  calculated 
ntber  to  excite  curiosity  than  to  afford  satisfactory  in- 
formation, and  they  have  not,  so  far  as  I  am  awara,  made 
pablic  any  further  data  which  would  afford  a  means  of 
arrlTiog  at  an  opinion  on  the  subject.    The  proposal  to 
me  petroleum  as  steam  fuel  in  ships  became,  almost  of 
course,  a  subject  of  consideration  in  this  country,  and  an 
ides  prevailed  that  this  invention  might  possibly  super- 
«de  10  importance  all  the  recent  improvements  connected 
with  the  naval  or  mercantile  marine.    It  was  anticipated 
ihit  not  only  naval  warfare,  but  even  navigation  itself, 
might  be  completely  revolutionised  by  this  invention.    It 
ns  reasonable  enough  that  a  project  put  forward  with 
neh  pretension,  as  was  the  case  in  respect  to  tho  use  of 
petroleum  as  fuel  for  steam  vessels,  should  be  considered 
ID  a  country  where  every  improvement  relating  to  steam 
oiTigation  is  of  high  importance ;  but  it  is  surprisiog  that 
00  one  should  have  disabused  the  public  mind  of  the 
aiQoeoos  impressions  produced  by  the  statements  as  to 
the  use  of  petit)leuin  as  fuel ;  for  to  any  one  conversant 
with  the  composition  and  characters  of  petroleum,  as 
compared  with  coal,  this  proposed  application  of  it  was 
obviooaly  absurd.    Little  has  been  heard  of  this  project 
onlilsome  days  ago  a  notice  appeared  in  the  Timest  under 
the  head  of  '  Naval  and  MiUtary  Intelligence,'  stating 
that  experiments  are   being  conducted  at   the   Wool* 
wich  Dockyard,  with  the  view  of  testing  the  capability  of 
petroletnn  to  sop«i*sede  coal  and  other  fuel  on  ship-board, 
kz.  In  this  notice  it  was  stated  that  the  oil  was  so  utilised 
'alio  be  equal  for  steam  purposes  to  five  tons  of  coals  I* 
How  much  of  the  oil  was  equal  to  five  tons  of  coals  was 
not  stated,  but  it  may  be  fairly  supposed  that  any  one  un- 
acquainted  with    the  subject  would  infer  that  one  ton  of 
oil  was  meant.     Now,  what  are  really  the  facts  of  the 
cue  as  to  the  comparative  advantages  of  petroleum  and 
eoal  ai  fuel  ?    la  the  first  place,  one  of  the  chief  alleged 
adTSDtages  of  petroleum  over  coal,  was  that  it  would  lie 
itt  a  small  compass  and  make  less  demand  upon  space  and 
tomuge  than  cosl  does.    Since  with  petroleum  in  the 
place  of  coal,  two-thirds  of  the  space  now  required  for 
toel  in  a  steam  vessel  would  be  saved,  steam  ships  might 
^p  at  sea  three  times  as  long  as  at  present.    Then, 
Qoal  depots  would  be  unnecessary  for  steam  packets  on 
the  longest  lines  of  ocean  navigation ;  and  since  no  stokers 
woold  be  needed  in  using  petroleum,  a  whole  army  of  em- 
ployes might  be  dispensed  with.    Now,  the  speciGc  gravity 
of  coal  is  from  1*21  or  1*44  to  l-G.  while  that  of  petroleum 
is  from  0*800  to  0*850,  consequently  the  weight  of  a  cubic 
ibot  of  these  materials  would  be,  respectively,  about  as 
follows:— 

Ibi.  Ibi.  Ibi. 

Coal  77*4     ...     90    ...     100 

Petroleum...  50     ...       63 

Bat,  since  petroleum,  being  liquid,  lies  in  a  more  compact 
maoDer  than  coal,  in  estimating  the  spaces  occupied  by 
these  materials,  allowance  should  be  made  for  the  inter- 
itiees  or  empty  spaces  between  the  lumps  of  coal.  Taking 
this  as  amounting  to  one-third  of  the  whole  bulk  of  a 
heap  of  ooals — ^which  is  a  liberal  allowance — the  contents 
of  a  cubic  foot  would  be  as  follows : — 

lbs.  Ibt.  Ibf. 

Coal    62     ...    60     ...    70 

Petroleum 60    ...     63     ...    — 

^  that  the  spaces  occupied  by  equal  weights  of 
^  and  petroleum  would  be  about  as  1  is  to  1*2  or  1*4. 
Then  the  relative  heating  power  of  equal  weights  of 
^  wd  petroleum  would  depend  upon  their  respective 
cii«nical  composition,  which  mav  be  compared  as  follows 
fcr  100  parts:— 

Coal.        Petroleum. 

Carbon  83     86 

Hydrogen  6     16 

Ash,  d:c.    12     — 


Accordingly,  the  relative  heating  power  of  equal 
weights  of  coal  and  of  petroleum  would  be  in  the  follow- 
ing ratio: — 

Coal.          Petroleam. 
Calorific  power 1*02     1*60 

And  the  spaces  occupied  by  quantities  of  petroleum  and 
of  coal,  having  equal  heating  power,  would  be  in  the  ratio 
of  1  to  1*16.    This  difference  in  favour  of  petroleum  is 
in  itself  too  small  to  admit  of  any  advantage  being 
gained  in  regard  to  stowage,  and  it  is  more  than  doubt- 
tul  whether  there  be  any  other  advantageous  difference 
between  petroleum  and  coal  for  fuel.    It  must  also  be 
considered  how  far  the  difference  between  the  prices  of 
petroleum  and  coal  woold  have  tho  effect  of  neutralising 
the  above,  or  any  other  advantage  to  be  gainei  by  the 
use  of  petroleum  as  fuel.    Tho  price  of  petroleum  varies 
from  £16  to  £20  per  ton,  while  that  of  coal  used  for 
steam-vessels  is  under  £i  per  ton  at  any  part  of  the 
British  coast,  and  even  at  the  coaling  stations  in  the  East 
it  does  not  exceed  £2  10s.  to  £3  10s.  ^er  ton.    These 
considerations  alone  appear  to  me  to  decide  the  question 
as  to  the  practicability  of  using  petroleum  as  steam  fuel 
under  any  possible  circumstances,  for  even  in  the  case 
most  favourable  for  the  comparison  of  petroleum  with 
coal,  the  cost  of  equal  quantities  of  heat  produced  from 
these  material.*,  would  be  in  the  ratio  of  £16  to  £4. 
In  addition  to  this,  the  highly  inflammable  nature  of 
petroleum  must  be  considered.    Its  storage  on  board  a 
ship  would  require  the  use  of  air-ti^ht  vessels,  and  even 
then  there  might  be  considerable  risk  of  the  production 
of  explosive  mixture  of  the  petroleum  vapour  and  air. 
But  what  would  be  the  condition  of  a  vessel  of  war  pro- 
vided with  petroleum  as  fuel,  if  a  shot  penetrated  the 
vessel  containing  the  petroleum,  and  allowed  it  to  escape 
in  proximity  to  the  boiler  fires  ?    Taking  all  these  circum- 
stances into  consideration,  I  think  there  cannot  be  any 
doubt  as  to  the  entire  Callacyof  supposing  that  petroleum 
can  be  substituted  for  coal  as  fuel ;  and  though  this  con- 
clusion   is   sufficiently  evident  fh)m    the  data  I  have 
adopted  as  to  price,  &c.,  it  must  also  be  remembered  that 
the  tendency  is  rather  to  a  rise  in  the  price  of  this  com- 
modity than  otherwise." 


S^BWMXtt. 
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Impost  op  Cotton. — In  the  first  three  quarters  of  the 
present  year,  raw  cotton  of  the  enormous  value  of 
£66,334,266  has  been  imported  into  this  country,  an 
amount  equal  to  the  sum  paid  for  the  cotton  import  of 
the  entire  year  1863,  and  far  exceeding  the  value  of  the 
cotton  import  of  any  previous  year.  The  value  of  the 
cotton  import  of  the  year  1860  was  but  £35,766,889, 
and  the  quantity  received  for  that  sum  exceeded 
12,000,000  cwt.  Only  half  that  quantity  has  been  re- 
ceived in  tho  first  nine  months  of  1864  for  the  far  larger 
sum  first  mentioned.  The  quantity  received  in  the  first 
ten  months  of  the  year  was  3,076.073  cwt.  in  1862, 
4,226,127  cwt.  in  1863,  and  6,146,796  cwt.  in  1864.  In 
the  first  ten  months  of  1862  India  sent  us  2,190,604  cwt., 
and  Egypt  429,464  cwt. ;  in  1863,  IiidU  2,611,985  cwt., 
and  Egypt  661,104  cwt. ;  and  in  1864,  India  3,355,747 
cwt.,  and  Egypt  892,419  cwt. 

Plumbaoo  on  Lake  Supbbio^.— Another  extraordinary 
mineral  discovery  has  been  made  on  Lake  Superior,  being 
no  less  than  a  rich  mine  of  plumbago  (graphite).  It  was 
found  on  the  tract  of  the  Marquette  Silver  Alinmg  Com- 
pany, and  it  is  said  that  Prof.  Cassels,  of  Cleveland,  who 
has  made  an  assay,  pronounces  it  the  best  plumbago  he 
ever  saw,  and  if  it  is  plentiful,  the  mine  is  worth  more 
than  any  gold  mine  in  the  country.  Capt.  Sweet,  who  is 
familiar  with  the  ground,  says  the  mine  is  very  rich. 
There  are  several  mines  of  very  inferior  graphite  found 
in  North  America,  the  product  of  which  is  used  m  the 
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manufacture  of  cruciblo?,  and  for  other  uses  in  manu- 
fActurcs.  None  of  it  is  tit  (or  psncih.  The  Silver 
Lead  region  of  Lake  Superior  must  be  a  wonderful 
placo  if  all  the  "discoveries"  located  on  it  amount 
to  anything.  Lead,  silver,  gold  and  plumbago  ap- 
jiear  to  put  the  diaeoverers  in  doubt  as  to  which  they 
shall  mine  for  first.  Iron  is  clo3e  by  and  copper  not  far 
off.  All  that  is  needed  now  to  complete  the  discoveries 
is  tin. 

BoNKEYs.— In  the  south  eastern  part  of  Massachusetts 
12,000  i^ersons  are  employed  in  bonnet  faotorios,  and  they 
send  away  annually  nearly  8,000,000  bonnets  and  hats 


CiDlflaits. 


The  coin  issued  during  the  present  year  had  been  2.CKJG,00'> 
sovereigns  against  766,000  sovereigns  and  558.500  half- 
sovereigns  during  1803.  Total  value,  £995,250.  Th» 
quantity  of  gold  receive  1  from  Melbourne  and  New 
Zealand  at  the  Mint  accounts  for  this  largo  increase  in 
the  receipts  of  the  year  notwithstanding  the  serious  fall- 
ing off  in  tlie  yield  of  our  gold-fields. 


©Ktttatg. 


New  Zealand. — A  considerable  number  of  measures 
have  engaged  the  attention  of  the  Council  of  this  Pro- 
vince (Hawke's  Bay),  not  the  least  important  of  which  is 
one  to  re-approi)riate  the  loan  of  £60,000  agreed  to  in  a 
former  seraion.  The  appropriation  now  stands  as  follows  ; 
— £30,000  for  the  purchase  of  land  from  th«  natives : 
£10,000  for  immigration;  £1,000  for  a  lighthouse  for 
Napier  Port ;  £5,000  for  a  bridge  over  the  Ngarurovo ; 
£7,000  for  the  completion  of  the  main  trunk  line,  known 
OS  the  To  Auta-road ;  and  £7,000  for  harbour  purposes ; 
the  last  item  not  to  be  expended  until  an  opinion  lias 
reached  us  from  a  competent  authority  in  England.  Willi 
reference  to  the  item  of  £80,000,  appropriated  out  of  the 
loan  for  the  purchase  of  native  lands,  it  was  stated  in  the 
Provincial  Council,  by  Mr.  Ormond,  one  of  the  members 
of  the  Executive,  that  Mr.  McLean,  in  his  capacity  of 
Native  Land  Purchase  Commissioner,  was  sanguine  of 
being  able  shortly  to  purchase  some  good  lands  from  the 
natives.  Should  this  hope  be  realized,  the  land  will  be 
set  aside  for  agricultural  purposes,  so  as  to  make  the  pro- 
vince more  attractive  as  a  field  for 'immigration. 

AKaroER  Railway  in  NewZealand. — Anofler  has  been 
submitted  to  Government  to  make,  as  poon  as  the  state  of 
the  country  would  allow,  a  railroad  to  Wanganui.  It  is 
to  be  a  single  line,  capable  of  carrying  an  engine  of  not 
less  than  fifteen  tons,  but  the  offer  does  not  include 
stations  or  rolling  stock,  the  line  to  be  given  up  piece  by 
piece  as  completed.  The  payment  askeid  for  is  land  at 
the  rate  of  an  acre  and  a  half  for  every  pound  sterling 
expended  by  them  in  making  the  railroad  up  to  £4,000 
per  mile,  that  is  to  say,  that  each  mile  of  railroad  will 
cost  6,000  acres  of  land,  but  cannot  oost  more.  It  is 
proposed  tliat  the  contractors  should  not  take  the  whole 
of  the  land  adjacent  to  the  railway,  but  take  it  in  blocks 
alternately  with  the  Gk)vemment. 

Natal.— The  yatal  Mercury  says:— "The  ttaet  of 
land  now  known  as  No-man's-land  is  about  to  lose  that 
familiar  and  expressive  name.  Tliat  district  has  a  frontage 
of  35  miles  to  the  sea,  a  depth  of  130  miles  to  the  moun- 
tains, and  an  area  of  5,000  square  miles,  or  three  millions 
of  acres.  About  one- third  of  this,  that  is,  the  portion 
Dear  the  coast,  belongs  by  right  and  cession,  and  it  is  now 
proposed  to  be  so  by  law,  to  this  colony.  This  little  slice 
of  ours  is  made  somewhat  rugged  by  the  existence  of 
twenty  streams  that  flow  into  the  sea,  and  the  report 
likens  it  to  the  country  between  Durban  and  Pinetown. 
If  this  be  the  case  we  see  no  reason  why  it  should  not  be 
a  most  valuable  site  for  the  settlement  of  European  agri- 
culturists. The  climate  of  this  region  resembles  that  of 
Natal,  being,  however,  slightly  modified  by  its  greater 
distance  from  the  e<^uator.  There  is  one  misfortune, 
however,  connected  with  it — a  population  already  resides 
there,  various  small  tribee  of  iamrs,  numbering  in  the 
aggregate  10,000  people. 

AUSTRALL4N  CoiNAGK.— Tho  quantity  of  gold-doat 
imported  into  the  Sydney  branch  of  the  Royal  Mint,  from 
the  1st  of  January  to  the  16th  of  September,  1864, 
amounted  to  552,885  ounces.  For  the  correspondmg 
period  of  the  jreor  1863,  the  leoeipta  were  326,014  ounoee. 


Mr.  John  B\)wlbb,  of  Leeds,  died  on  tho  4th   Dec. 
from  the  result  of  an  accident  while  hunting.    Tliis  dis- 
tinguished pioneer  in  the  application  of  steam  power  to 
the  cultivation  of  the  soil,  was  horn  at  Mel k sham,  ia 
Wiltshire,   in    1825,    his  father  being    a    banker   and 
merchant  in  that  town.    John  Fowler  early  devote!  his 
attention  to  mechanics.    He  was  originally  engaged  in 
oonimorcial  pursuits,    but    so  strong   was    hid    love    of 
mechanics  that  he  left  the  counting-house  and  entered 
tho  engineer's  workshop.    He  was   apprenticed    t>    ar> 
engineering  firm  in  the  North  of  England,  after  whiiih 
he  went  to  tho  Orwell  Works  at  Ipswich,  where,  in  con- 
junction with  Mr.  Fry,  of  Bristol,  he  first  made  experi- 
ments in  the  application  of  steam  to  the  drainap^e  of 
land  ;    and  it  was  whiht  he  was  engaged  at  Messrs. 
Ransomes  and  Sims*  works  that  he  made  his  first  expcri- 
ment  in  steam  ploughing.    It  was  also  at  these  work» 
that  most  of  his  engines  and  tackle  were  made,  up  to 
the  time  when  he  won  the  Royal  Agricultural  Society's 
prizo  of  £600,  at  Chester,  in  ISoS.    While  carrying  out 
draining  operations,  John    Fowler's  attention  was  first 
directed  to  the  cultivation  of  the  soil  by  the  aid  of  steam  ; 
and  at  the  Royal  Agricultural  Society's  Sliow  at  Carlisle, 
he  arranged  with  Mr.  Smith,  of  Woolston,  to  produce  a. 
steam    engine  and  windlass  for   moving    Mr.    Smith's 
cultivator.      The  late  Bobert   Stephenson,  M.P.,    then 
warmly  took  up  the  subject  of  steam  ploughing,  and   it 
was  after  this  time  that  Mr.  Fowler  went  to  Leedd,  where » 
in  conjunotion  with  the  late  Mr.  Hewison,  he  erected  the 
extensive  works  now  in  operation.    Mr.  Fowler,  previous 
to  erecting  the  works  at  Leeds,  acquired  the  right  to  use 
almost  all  the  patents  for  the  application  of  steam  power 
to  the  tillage*  of  the  soil ;  and  since  the  edtabltshinent  of 
tho  works  at  Leeds,  a  great  many  engines  and  tackle 
have    been  supplied   for  various  parts    of  the  world. 
The  rapid  development  of  the  use  of  steam  cultivation 
since  1859  is  partly  due  to  the  fact  that  the  war   in 
America  directed  attention  in  Egypt  and  elsewhere  to  the 
extended  cultivation  of  the  cotton  plant ;  and  during  the 
last  two  or  three  years  the  principal  orders  for   steaui 
cultivators  have  come  from  Egypt.    Upwards  of  30O  of 
Mr.  Fowler's  apparatus  are  also  at  work  in  various  parts 
of  the  United  kingdom,  and  his  steam  ploughs  are  in 
operation  in    America,    Egypt,    India,    the  Australian 
Colonies,  and  New  Zealand,  and  on  the  Continent  of 
Europe.    For  several  years  Mr.   Fowler    obtained    the 
chief  prizes  offered  by  the  Royal  Agricultural  Society  of 
England  at  their  competitive  trials,  and  from  most  of 
the  local  societies,  but  it  was  the  prize  of  £200  which  he 
first  received  from  the  Highland  and  Agricultural  Society 
of  Scotland,  to  which  Mr.  Fowler  attached  the  greatest 
importance,  as  he  believed  it  led  the  wa}-  to  the  more 
general  appreciation  of  the  steam  plough  in  England. 
At  the  last  International  Exhibition  he  received  a  medal 
for  his  steam  plough  and  cultivator.    Mr.  Fowler  ive* 
elected  a  member  of  the  Society  of  Arts  in  1855,  and  oa  tbe 
80th  January,  1856,  at  an  ordinary  meeting,  read  a  paper 
before  the  members,  "  On  cultivation  by  Steam  ;  its  I^ast 
History  and  Probable  Prospects,"  which  will  be  found 
reported  in  the  4th  vol.  of  the  Society's  Jimmal,  pa«ro 
163. 
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Soeiety  in  the  Bois  de  Boulogne,  where  the  fint  dog  abow 
took  pUoe  last  year. 


SecLiL  SomoB  Amocutios. — The  Coancil  of  the 
Social  Science  Anociation  have  decided  to  hold  their 
next  meeting  in  Sheffield,  in  the  autumn  of  1865. 

Imtrotsd  Lwsl. — ^At  the  meeting  of  the  Institution 
of  Civil  Engineers/*  December  13,  Mr.  F.  B.  Doering 
exhibited  and  explained  a  level  which,  for  readier  adjust- 
ment, was  supported  upon  a  gimbal  joint,  instead  of  on 
psnllel  plates ;  and  he  stated  that  the  plan  was  applicable 
to  other  surveying  instruments.  The  method  was  similar 
to  that  adopted  for  a  ship's  compass,  with  the  addition  of 
vertical  arcs,  at  right  angles  to  each  respective  axis,  which 
were  clamped  to  each  other  and  to  the  frame  that  was 
screwed  on  to  the  ordinary  tripod  stand.  In  the  field, 
when  using  this  instrument,  however  uneven  the  ground 
might  be,  the  legs  wero  put  down  in  the  most  convenient 
manner,  irrespective  of  level.  The  clamps  holding  the 
telescope  rigid  with  the  stand  were  then  slackened,  and 
the  telescope  set  approximately  level  by  hand.  The 
clamping  screws  were  then  tightened,  and  the  final  ad- 
jastmeDt  efiected  by  two  tangent  screws  at  right  angles 
to  one  another,  and  connected  respectively  with  each  arc 
at  the  damps.  On  moderately  level  and  firm  ground,  it 
was  not  neoasary  to  nnclamp  the  joint  of  the  instrument, 
as  it  might  be  set  up  approximately  level  in  the  ordinaiy 
way  by  the  legs,  and  be  brought  to  a  perfect  adjustment 
at  once  by  the  tangent  screws.  By  dividing  one  of  the 
arcs  into  degrees,  the  instrument  might  be  nsed  for  mea- 
«rmg  Tcrtkal  angles,  and  thus  the  height  of  any  point  at 
a  distance,  require!  for  checking,  might  be  obtained.  It 
was  believed  that,  by  this  method,  a  level  could  be  set  up 
0D  sidelong,  soft,  or  broken  ground,  with  as  much  ease  as 
on  firm,  lerel  ground ;  and  Uiat,  as  none  of  the  moveable 
parts  were  liable  to  become  jammed,  as  in  the  parallel- 
pliAe  sgnstom,  a  more  perfect  adjustment  was  pnetioable. 
A  level  constructed  in  ^is  manner  had  been  tried  in  wet 
weather  and  in  high  winds,  and  proved  to  be  as  steady  as 
any  instrnmeDt  hitherto  made. 

Gas  nr  Eotft. — On  the  evening  of  the  23rd  September 
the  city  of  Alexandria  was  lighted  for  the  first  time  by 
gas,  the  works  having  been  erected  by  a  French  company. 
The  lamplighter  is  nightly  followed  in  his  rounds  by  a 
crowd  of  wondering  Arib,  who  insist  that  the  marvel- 
kus  blaze  following  the  touch  of  his  torch  must  be  pro- 
voked by  the  will  of  a  getue,  or  "  djinn,"  as  Mr.  Ijane 
would  have  us  spell  the  familiar  word  of  the  Arabian 
oightr.  This  improvement  causes  a  great  change  in  the 
habits  of  the  place.  Heretofore  a  municipal  regulation 
had  required  eveiybody  going  abroad  after  nightfall  to 
carry  his  own  lantern,  but  this  is  no  longer  neoessaiy. 

Vabjs  Iiitsbnatiokal  Exhibition  1867. — It  is  reported 
in  Paris  that  the  idea  of  erecting  a  huge  building  over  the 
Seine  is  given  up — which  will  astonish  few  persons — and 
that  the  building  for  the  next  Great  Exhibition  will  be  a 
Czystal  Palace,  erected  in  a  new  boulevard,  extending 
from  the  Are  de  Triomphe,  at  the  top  of  the  Champs 
Ely^es,  to  the  river.  The  building  now  projected  is  to 
be  large  enough  to  give  every  country  as  much  space  as 
it  may  deeire.  It  is  to  occupy  the  central  portion  of  the 
boulevard,  only  leaving  space  for  a  carriage-way  and  for 
pedestrians,  and  on  the  other  for  a  railway,  or  probably 
so  American  tramway.  It  ii  proposed  to  erect  a  steam 
liftiDg  pump  on  the  bank  of  the  river,  to  supply  the  re- 
quisite quantity  of  water  for  all  purposes. 

EIxHinmosr  or  Doas  is  Paris. — An  exhibition  of 
this  kind  ie  announced  to  take  place  in  May  next.  The  ad- 
mioislrati<Hi  of  the  Jardin  d'Aodimatation  has  just  obtained 
the  permission  of  the  Prefect  of  the  Seine  to  hold  the 
Dext  exhibition  of  dogs  in  the  Coors  la  Beioe,  between 
the  Champs  Elys^  and  the  river,  between  the  two 
lr.dges  the  Pont  de  la  Concorde  and  the  Pont  des  In- 
Tilklei,  and  consequently  in  a  much  more  accessible  po- 
•Itioa  for  the  general  public  than   the  gardens  of  the  I 


BAniAL  LOOOMOTIVEB,  SpBINO  TiBES,  AMOWoOdWhUU. 

— SiB, — ^In  the  discussion  on  my  paper  of  I>ec.  7th,  Hr. 
Teulon  said  that,  "  all  changes  on  railways  must  be  made 
with  great  caution ;"  and  here  I  agree  with  him,  though 
possibly  we  may  difier  in  our  modes  of  verification  as  to 
tests.  1  think  it  quite  possible  to  do  it  rapidly,  as  iwa  beams 
are  tested  to  breaking  by  heavy  loads,  while  possibly  Mr. 
Teulon  might  be  disposed  to  apply  the  test  of  time  with 
an  ordinary  load,  and  so  carry  his  experiment  over  thirty 
years  or  more.  It  is  better  to  make  a  positive  experiment 
than  a  negative  one.  With  regard  to  my  radial  engine, 
positive  experiments  have  been  made  with  it  during  the 
last  eighteen  months,  and  a  body  of  the  most  eminent 
railway  engineers  have  experimented  with  it ;  and  1  am 
authorised  to  say  that  in  we  proceedings  of  the  Institu- 
tion of  Civil  Engineeis,  not  yet  published,  on  the  occa- 
sion of  a  paper  r^ui  by  Mr.  Cross,  the  engineer  of  the  St. 
Helen's  line  of  railway,  my  radial  engine  was  approved  of 
by  Mr.  Hawkshaw,  Mr.  Charles  Hutton  Gregory,  Mr. 
Vignoles,  Mr.  T.  E.  Harrison,  Mr.  G.  Berkeley,  and 
othen,  without  a  dissentient  voice.  Mr.  Teulen,  in 
addition  to  being  a  member  of  the  Council  of  the  Society 
of  Arts,  is  also  a  Director  of  the  South-Eastern  Bail- 
way,  and  Chauman  of  the  Committees  of  Boiling 
Stock  and  Way  and  Works.  It  is,  therefore,  very 
important  that  he  should  be  accurate  in  all  his  state- 
ments, but  it  is  clear  that  he  is  not  what  the  Amerioaitt 
call  "  posted  up "  in  the  early  details  of  mechanism  on 
the  South-Eastern,  and  especially  in  the  histoiy  of  the 
wood  wheels  thereon.  The  first  wood  wheels  were  mine, 
and  applied  to  some  carriages  built  by  me  for  the  opening, 
when  Mr.  Baxendale  was  chairman.  These  wheels  were 
composed  of  centres  of  cast  iron  discs,  surrounded  bv  two 
circles  of  fellies  dowelled  together  break  joint,  each  row 
being  four  inches  in  depth,  on  which  the  tire  was  shrunk 
by  heating  and  cooling  in  the  absence  of  a  machine  for 
pressure.  The  results  of  these  wheels  were  so  satisfactory 
that  I  subsequently  applied  solid  discs  of  radial  timber  to 
cast  iron  centres  for  the  same  line,  when  the  tires  were 
affiled  cold  by  pressure,  being  secured  in  their  places  by  the 
retaining  rings  of  Mr.  Mansel.  This  arrangement  of  end 
timber  was  not  so  good  as  the  side  grain  of  the  former 
wheels.  The  present  mode  on  the  South-Eastern  is  a  circle 
of  wood  fellies,  about  an  inch  in  thickness,  placed  between 
an  iron  wheel  and  the  tire,  but  the  tiie  is  heated  and  cooled 
to  apply  it,  and  this  is  not  desirable,  cold  pressure  being  the 
safest.  The  principle  is,  in  fact,  precisely  the  eame  as  in 
my  earlier  wheels.  The  time  plan,  in  constructing  such 
wheels,  is  to  bend  a  piece  of  straight-grained  timber  into 
the  form  of  a  hoop,  and  place  it  within  a  tire  rolled  with 
a  front  flange,  forcing  the  wheel  into  it  with  the  tire  cold 
by  hydraulic  pressure,  and  then  securing  it  with  a  fiat 
ling  at  the  back,  sprung  into  a  shallow  groove.  In  this 
made  the  retaining  rings  and  bolts  may  be  dispensed  withf 
and  the  whole  structure  much  simplified,  as  shown  in  a 
specification  of  mine,  older  than  that  of  Mr.  Mansel, 
quoted  by  Mr.  Teulon.  But  even  when  made  in  the  best 
mode,  there  is  a  serious  defect  when  the  two  wheels  are 
rigidly  fixed  on  one  shaft,  by  the  torsion  of  the  axle  on 
curves  and  irregularities  of  the  rails,  though  the  wood 
packing  tends  to  lessen  the  mischievous  vibration.  And 
there  is  another  defect,  in  the  contingency  of  using 
wood  not  properly  dried,  which  may  occur  when  manu- 
factured on  a  large  scale.  It  is  well  known  that 
ordinary'  road  wheels,  if  they  stand  long  in  the  son 
in  dry  weather,  get  loose,  and  require  soaking  in 
water  to  tighten  them.  A  number  of  wood  railway 
wheels  were  sent  to  India,  in  which  discs  of  wood 
were  applied  between  tire  and  centre.  When  un- 
shipped   a    Lancasliire    inspector   described    them    as 
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"  tnmbliDg  to  pieces  and  the  discs  rolling  up  and  down 
the  beach  like  so  many  cheeses."      There  is  another 
objection.    If  a  tire  bearing  on  wood  gets  loose,  the  wood 
will  grind  away  as  it  revolves,  and  be  spoiled.    It  was  for 
this  reason  that  I  turned  my  attention  to  the  desirability 
of  getting  rid  of  the  wood  altogether,  and  substituting  an 
elastic  hoop  of  tempered  steel.    The  result  of  this  lias 
been  thoroughly  satisfactoiy.    It  is  evident  that  the  only 
value  of  the  wood  is  as  a  cushion  and  not  as  a  flexible 
spring,  and  that  it  cannot  slip  upon  the  tire  to  compensate 
for  varying  curves,  and  prevent  torsion  of  the  axle.    But 
the  flexible  spring  does  permit  .of  flip  of  the  whet;! 
within  the  tire  to  prevent  mischievous  torsion  of  the  axle, 
and  it  does  also  permit  of  horizontal  variation  in  the  tread 
to  prevent  unequal  bearing,  with  a  positive  flexible  yield 
to  absorb  blows ;  while  in  the  case  of  a  loaded  driving 
wheel  it  permits  a  certain  amount  of  flattening  on  the 
tread  and  an  absence  of  jumping,  which  is  very  favourable 
to  increased  adiiesion.     And  as  the  tension  cannot  be 
excessive  and  cannot  be  increased  in  time  of  frost,  there 
18  no  risk  of  bursting  the  tires,  while  they  can  be  removed 
and   replaced  without  taking    the   engine  or  carriage 
into  workshops.      The  remarkable  results  obtained  in 
increased  durability  only  require  to  be  widely  known  to 
ensure  their  adoption  generally,  and  the  more  especially 
in  countries  where  repairs  are  diflScult,  and  durability, 
above  all,  desirable.    The  reduction  of  wear  in  tho  tire 
surfaces  permits  them  to  be  made  considerably  thinner 
and  consequently  of  better  metal,  and  prevents  that  mis- 
chievous fly-wheel  action  resulting  fiom  wheels  with 
heavy  peripheries.    Mr.  Teulon's  remarks  on  tho  pos- 
sibility of  incessant  travelling  by  rail  would  be  better 
corroborated  by  individual  names,  tabulated,  and  stating 
distances,  how  many  days  together,  and  for  what  period 
of  time  kept  up,  sex,  age,  height,  proportions,  complexion, 
temperament,  &c.,  all  given  by  a  medical  man.    These 
would  be  statistical  facts  to  set  against  the  general  im- 
pression of  injuiy  to  health. — I  am,  &c.,  W.  Bhidoes 
Adams. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Tuxs. ...EtliDOlogica],  8.  1.  Mr.  John  GTani,  F.R.S.,  "On  Flint 
ImplemenU  flrom  Salbbury  Hill,  near  Bath.**  2.  Mr. 
Khanikof,  "  Contributloni  to  the  NatanI  Blrtorjof  the 
Iranians.**  3.  Mr.  W.  Martin  Wood,  "  The  Hairy  Man  of 
Je«o." 
Rojal  Inst.,  3.    Prof.  Frankland,  "  On  the  Chemiatrj  of  a 

Coal."    (JaTenile  Lectures.) 
Actuaries,  7.    BIr.  Peter  Gray,  "  On  a  Table  for  the  Forma- 
tion of  Logarithms  and  AnU- Logarithms.*' 

THUBS...Royal  Inst.,  3.    Prof.  Frankland,  "  On  the  Chemistry  of  a 
Coal."    (JuTonileLectares.) 

Bat Roral  Inst.,  3.    Prof.  Frankland,  "  On  the  Chemistry  of  a 

Coal."    (Jurenile  Lectures.) 


Hatents. 


From  ConuniidMers  qf  PatenU  Joumai,  Dteember  16(A. 
Grants  or  PaorisioirAL  Paorxcriov. 

Agricaltnral  produce,  machinery  for  cutting,  &c.~2970— R.  Maynard 

Atmospheric  air,  purifying,  Ac. — 2937— -J.  White. 

Bells— 2966 -J.  Erans. 

Boats,  propulsion  of— 2899— J.  Macintosh  and  A.  H.  Thurgar. 

Boots,  shoes,  Ac.,  apparatus  for  ejeletting— 2967— M.  F.  Hctnxmann. 

Bricks,  nuuJiinei7  for  making— 2972— G.  Axton  and  J.  Leach. 

Bromine  and  bromides,  obtaining — 2948 — L.  Lelsler. 

Bubbles  from  soapsuds,  apparatus  tot  blowing— 3047— W.  £.  Newton. 

Gannons,  Ac— 2947— R.  W.  Slevler. 

Carriage  axles  and  boxes— 3063— E.  Partridge. 

Carriages,  apparatus  for  indicating  the  time  engaged,  &o.— 2978 — J. 

Pinaud. 
Cigar  of  other  materials  than  tobacco— 2977— J.  D.  De  Bonlimbert. 
Clockwork— 3033— W.  E.  Gcdge. 
Coprolites,  apparatus  for  washing— 2936— T.  Perkins. 
Cotton  fibre,  apparatus  for  separating  from  seed— 3009->E.  A.  Cowper. 
Deep  sea  soundings,  apparatus  for  taking— 2980— A.  E.  Dobbs. 
Dye-stuflk,  purple— 2894— W.  V.  Wilson  and  J.  A.  Wankljn. 
BMines,  feeding  of  scribbling  and  carding— 3007— Q.  Wailesand  B. 

Cooper. 
EngraTing,  apparatus  for— 2941— P.  E.  QatiFe  and  E.  Zglinicki. 
Feathen,  Ac,  metallic  ornamentation  of— 2944— W.  Clark. 
Hbrons  materials,  machinery  for  combing— 3065 — W.  Tongue. 
Hbrons  substances,  tael,  ac,  presses  for— 2707~G.  Ashcroft. 


Fibrous  substances,  opening  and  scribbling— 2921— P.  Gamett. 

Firo-arm8,  brccch-loading — 2907 — J.  Lcctch. 

Fish  preparing  and  potting  the  roes  of— 29i*6 — J.  Banger. 

Fuel,  combination  ol  materials  to  bo  used  as — 2852 — A.  Wall. 

Furnaces,  condensing  and  collecting  products  rolatilised  in — 3035— 

W.  T.  Watts. 
Fuzees— 3015— C.  W.  Lancaster. 

Gas,  apparatus  for  heating  and  cooking  by— 3013— R.  A.  Broomas. 
Gas,  escapes  of,  apparatus  for  indicating,  <fic. — 2984 — M.  Henry. 
Gas,  regulating  the  supply  of— 3039 — J.  Keeling. 
Heayy  bodies,  trucks  or  carts  for  canning  and  elerating— 3031— H. 

Lamplu^h. 
Hooped  sktrt,  manufacture  of— 2760'~A.  V.  Newton. 
Hydraulic  presses  -  2942— £.  Cottam. 
Hydro- beer  pumps— 2968— W.  Jackson  and  W.  Glaholm. 
Letters,  balances  for  weighing— 2886— W.  Clark. 
Liquids,  method  of  cooling— 8923 — F.  Millns. 
Marine  steam  boilers,  construction  of— 2565— W.  E.  Newton. 
M&rmal<.dc,  preparation  of— 2938 — W.  Keiller. 
Metals,  obtaining  dense  and  flawless  castln;^  of— 2831— Q.  Bell  and 

R.  Luthr. 
Mills  for  grinding  grain— 3026 — J.  Goodier  and  T.  Lee. 
Minerals,  mochiDcry  for  cutting- 2962— W.  E.  Garrett,  J.  Warring' 

ton,  and  J.  Sturgeon. 
MotlTC  power,  apparatus  for  generating— 2803 — ^W.  Clark. 
Paper,  manufacture  of- 2963— J.  R.  Crompton. 
Pipes  for  smoking— 2952 — T.  B.  Laws. 
Pumps— 3005— T.  W.  Gray. 

Railways,  diminishing  wear  and  risk  on— 2764— W.  B.  Adams. 
Railways,  permanent  way  of— 3055— J.  Liresey  and  J.  Edwards. 

Railways,  signalling  and  giving  alarm  on — ^2767 — J.  Henshaw. 

Railways,  switches  or  points  for— 2950 — T.  Knowles. 

Reaping  and  mowing  machines — 3043 — W.  J.  Burgess. 

Rice,  api>arattis  for  cleaning— 3027 — J.  Yearsley  and  E.  Timbrell. 

RooCs,  walls,  Ac,  construction  of— 2647— R.  W.  Wilton. 

Sewage,  deodorising  and  utilising— 2832— G.  E.  Noone. 

Shafts,  reducing  the  friction  of— 3003— M.  J.  Roberts. 

Ships,  compound  for  coating  the  bottoms  of— 3049 — A.  D.  Hall. 

Soap,  machinery  for  cutting  into  bars— 3061— A.  V.  Newton. 

Spinning  machinery,  giving  pressure  to  the  drawing  roUeis  of— 2992 
— J.  Mcintosh. 

Steam  boilers,  apparatus  for  feeding— 2940— L.  Valant. 

Steam  boilers,  feeding^2988 — E.  M.  Shaw. 

Steam  boilers,  generating  steam  in— 2976— A.  Wheatley. 

Steam  engines— 3011 — J.  France. 

Steam  engines  and  rotary  pumps— 2960— T.  Greenhalgh. 

Table  covers— 2946— W.  Ward. 

Textile  fobrics,  preparing  to  be  oiled  for  packing— 2964— J.  Smith. 

Umbrellas,  parssola,  andson-shades— 3037— J.  Stephenson. 

Ventilating  cupola  chandelier— 2934— F.  Sang. 

Wadding,  Ac,  manuflicture  of— 2709 — ^E.  Pllkineton. 

Warming  and  ventilating  apparatus    2932— J.  KJssadt. 

Wool,  separating  or  recovering  the  fibres  of— 2958 — J.  Bowlej. 
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1588.  W.  A.  Guy,  E.  Edwards,  k 

R.  W.  MacArthur. 

1589.  R.  W.  MacArthur,  A.  Guy, 

&  E.Edwards. 


Skalkd. 

1691.  W.  D.  Napier. 

1602.  C.  Denis. 

1620.  W.  Clark. 

1747.  G.  W.  Pitcher. 

1855.  T.  Dixon. 

2018.  E.  Andries. 

3061.  F.  O.  Underhaj  ft.R.  Hey 

worth. 
2097.  H.  Potter. 
2230.  H.  Potter. 
2326.  H.  Potter. 
2420.  E.  Loysel. 

2442.  O.  T.  Bousfield. 

2443.  J.  Johiuon  and  T.  John- 

son. 
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1543. 
1545. 
1546. 
1547. 
1556. 
1661. 
1567. 
1572. 
1676. 
1679. 
1595. 
,699. 


W.    Carrington 

Turner. 
T.  O.  Dixon. 
J.  Forbes. 

A.  Smith. 
T.  J.  Denne. 

C.  Hepstonstall. 
J.  Jones. 
G.  Carter. 
J.  Smith. 
R.  Cochran. 
J.  Bailly. 
J.  Hay. 

B.  F.  Stevens. 


Patbhts 
and    T. 


SSALBO. 

1607.  H.  C.  Steaa«  and_F.  A. 

Steane.  "^ 

1622.  J.  H.  Wilson. 
1655.  W.  E.  Gedge. 
1663.  G.  H.  Palmer. 
1668.  W.  E.  Newton. 
1743.  W.  L.  WUe. 
1813.  W.  E.  Newton. 
1847.  J.  H.  Johnson. 
1860.  J.  H.  Seattle. 
1863.  O.  Fttrnesa  and  J.  Slater. 
1973.  P.  A.  J.  D^Jardin. 
1998.  A.  B.  Childs. 
2285.  E.  Slaughter. 


Patbmtb  ov  which 
3111.  R.  Searle. 

3140.  R.  A.  Brooman. 

3141.  R.  A.  Brooman. 
3179.  C.  PontiAx. 
3183.  E.  Stott. 
3222.  T.  E.  Vickers. 
3268.  J.  B.  Payne. 
3270.  AV.  E.  Newton. 

I  3197.  J.  Redltoi. 


Stamp  Dorr  or  £50  has  hkkis  Faid. 
3177.  J.  M.  H.  A.  Taurlnen. 
3291.  T.  Green,  W.  Greeo,  mu] 

R.  Mathers. 
3225.  F.  Laurent  A  J.  CafUielax 
3239.  T.  Silver. 

147.  E.  C.  Nicholson. 

191.  J.  Alison. 
3166.  R.  Scott. 
3L81.  T.  Bourne. 
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Art*>Wokmanship  Prizes. 

The  Articles  sent  in  competition  for  the  Art- 
Workmanship  Prizes  are  now  arranged  for  dis- 
play in  the  Society's  Great  Room,  and  the  Mem- 
bers of  the  Society,  as  well  as  Art- Workmen, 
are  invited  to  inspect  them  daily  between  the 
hoars  of  10  and  4. 


To  suit  the  convenience  of  Artizans,  the  Ex- 
liil)itioa  will  be  open  on  the  evenings  of  Wed- 
nesday, Thursday,  and  Friday  next,  from  7  o'clock 
to  10.  

The  Oouncil  have  invited  a  Special  Meeting 
uf  the  EdiibitOTB  and  Friends  for  Monday  evening 
>xtf  at  8  o'clock. 


$r0mMit98  Af  Instibttums^ 


BrsoLsr    ME0HAina8*    Institute.— The    completion 

of  the  new  Mechaoios'  Institute  at  Bingley  was  inau- 

snnted  by  a  soiree  on  the  14th  of   November.    The 

lattitnte  is  batlt  from  the  designs  of  Mr.  Waterhonse, 

cf  Manchester.     The  style  of  architecture  is  Gothic, 

lod  the    building   forms   a   piominent   and  attractive 

--''>)ct  in  the  main  street.     The  Institute  consists   of 

A  lyge    school-foom    for  the   accommodation    of  the 

'•"cning  classes;    four  clsss   rooms,  for  the  teaching  of 

^to  more  advanced  branches  of  education ;  a  library, 

«Wfc-rooro,  and  a  large  hall  for  the  delivery  of  lec- 

'  •  <.    The  hall  is  capable  of  accommodating  upwards 

'  "«J»-)  persons.    Alfrbd  Harbis,  jun.,  Esq.,  the  Presi- 

'3t,  occupied  the  chair,  and  amongst  a  lar^o  numlier  of 

-Ti  lemon  who  supported  him  were  K.  Baines,  Esq., 


M.P.,  W.  E.  Forater,  Esq.,  M.P.,  Alfred  Harris,  Esq., 
Isaac  Holden,  Esq.,  Mr.  Alderman  Law,  Rev.  A.  P. 
Irwine,  M.A.,  Samuel  Bhind,  Esq.,  Thomas  Baines,  Eeq., 
Rev.  A.  McKechnie,  Capt.  Ellis,  Bingley;  H.  llling- 
woith,  Esq.,  Bradford ;  J.  Oddy,  Esq.,  Biikenahaw  ;  T. 
Horn,  Esq.,  Morton;  E.  Sharp,  Esq.,  A.  Sharp,  Esq., 
J.  N.  Thacker,  Esq.,  Mr.  W.  E.  Skirrow.  Mr.  B.  B. 
Skirrow,  Mr.  J.  Dickenson,  &c. — The  Chairuan  said 
— The  inauguration  of  this  new  building  is  an  event 
which  has  been  for  several  months  looked  forward 
to  with  great  interest  by  most  of  the  inhabitants  of 
our  town;  and  in  now  meeting  to  celebrate  it,  we. 
may  safely  say  that  the  anticipations  which  have  been 
formed  of  the  general  appearance  of  the  building— of 
its  convenience  of  arrangement,  and  general  adaptability 
to  the  purposes  for  which  it  is  intended— are  fully  realised. 
It  will,  1  am  sure,  be  evident  to  all  who  are  here  this 
evening,  that  this  building  is  one  which  is  likely  to  give 
scope  for  a  great  spread  of  educational  influence  in  our 
town.  It  will  be  surmised  that  the  result  we  have  at- 
tained could  only  be  arrived  at  by  a  considerable  outlay 
of  money.  The  cost  of  the  building  and  furniture,  includ* 
ing  Uie  Tarions  items  for  heating,  lighting,  and  decorat- 
ing, will  not  fall  short  of  £2,600  when  all  is  completed, 
and  the  subscription  list,  standing  stiU  at  £1,410,  causes  us 
some  little  anxiety  as  to  the  pressure  of  the  heavy  balance 
of  debt  on  the  Institution.  A  Mechanics'  Institute  was  first 
founded  in  Bingley  by  a  few  friends  of  education  in  1832. 
After  a  languishing  existence  of  five  years  it  came  to  an 
untimely  end,  but  was  renewed  in  the  year  1840.  It  con- 
tinued on  a  small  scale,  with  more  or  less  success,  until 
1849 :  in  that  year  the  rooms  were  taken  in  which  it  has 
been  carried  on  up  to  the  present  time.  At  the  annual 
meeting  in  1868,  the  number  of  members  was  341 ;  this 
year  it  is  411.  The  increase  has  been  principally  in 
female  members :  last  year  these  numbered  only  26,  this 
year  there  are  68.  In  the  library  there  are  1 ,196  volumes 
of  books.  The  books  have  been  much  better  read  in  the 
current  year  than  in  the  year  preceding,  the  issues  beiog 
6,008  in  1868,  against  6,112  in  the  current  year.  These 
numbers  show  that  the  members  have  made  a  diligent 
use  of  the  small  libraiy  which  we  possess.  During  the 
past  year  lectures  have  been  delivered  by  tlie  Rev.  P.  A. 
Irwine  on  "  Mahomet,"  Rev.  J.  Ward  on  "  Eirthquakcs," 
Rev.  Mr.  Herou  on  "  Young  Bingley,"  Mr.  W.  Newsome 
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on  «<  Self-CuUare/'  and  Mr.  N.  Walbank  on  "  Crasades." 
A  penny  bank,  in  connection  with  the  Institute,  has  been 
Beveral  years  in  operation.    The  inflaeoce  whidi  literatoro 
exercises  over  the  minds  of  yoong  ^ple,  especially  those 
who  seek  it  of  their  own  accord,  either  for  instruction  or 
for  amusement,  is  so  great  that  Mechanics'   Institutes 
ahonld  furnish  to  their  members  the  very  best  class  of 
reading,  and  works  in  each  department  of  literature  should 
be  carefully  and  judiciously  selected  for  the  library.    1 
am  by  no  means  an  advocate  for  placing  in  the  hands  of 
our  members  dry  and  abstruse  treatises  or  works  of  a 
nature  too  learned  for  the  general  abilities  of  the  readers 
for  whom  we  have  to  provide ;  but  there  are  now  many 
works  published  which  it  is  desirable  for  these  Institutions 
not   to   encourage— works    which   are   not   wholesome 
intellectual  food,  and  the  reading  of  which  neither  en- 
lightens the  mind  nor  elevates  its  moral  susceptibilities, 
works  which  do  not  give  a  true  picture  of  human  life, 
but  which  appeal  to  the  lower  feelings  of  man's  nature, 
by  gross  exaggerations  of  the  vices  and  follies  of  the 
vicious  and  foolish  of  our  species.    The  influence  of  works 
of  fiction  on  the  mind  is  by  no  meant  to  be  under-estimated 
as  an  element  in  mental  culture,  especially  for  the  hard- 
strained  sons  of  toil  who  seek,  and  Justly  so,  in  their 
literary  pursuits,  relaxation  from  the  hard  stre«  of  labour ; 
therefore,  in  selecting  works  of  this  class  from  the  large 
field  now  laid  open  to  the  reading  public,  we  should  exer- 
cise much  discretion,  so  that  we  may  place  before  our 
membets  a  good  and  wholesome  intellectual  diet,  scrupu- 
lously avoiding  all  that  is  of  a  baneful  or  poisonous  nature. 
It  may  perhaps  surprise  some  of  oar  friends  firom  a  dis- 
tance to  hear  that  the  young  lads  of  Bingley,  to  the 
number  of  100  and  upwards,  are  regular  attenden  at  the 
night  school,  and  may  be  seen  lealously  plodding  over 
their  slates  and  copy  books  of  an  evening,  instead  of 
wasting  their  time  in  idleness  or  vice.    The  girls'  school, 
too,  is  in  a  flourishing  condition,  and  is  attended   by 
about   50  of   the    female   members   of  our    Institute. 
Whilst  these  facts  are  very  encouraging,  we  feel  that  a 
wider  task  is  opened  before  us,  and  that  we  must  try  to 
lead  on  our  young  members  who  attend  the  evening 
schools  into  higher  knowledge  and  more  noble  attainments. 
French  and  German  are  now  becoming  necessaries  of  com- 
mercial as  well  as  of  inteUeotual  life— they  should  be 
freely  encouraged  here  for  those  who  desire  to  learn  and 
who  will  aflbrd  the  necessaiy  time  and  cost  to  attain  Uiem. 
The  study  of  histoiy,  a   most   important   branch   of 
education  for  the  working  classes,  should  also  find  its 
votaries  within  these  wallA-and  a  well-regulated  coarse 
of  historical  study  rec^uires  the  mechanism  of  master  and 
pupils  to  make  it  efficient.    Mathematics  and  mechanics, 
too,  are  highly  important  to  our  working  men  in  this 
district,  where  each  man  earns  hia  bread  by  directing  and 
assisting  those  great  forces,  steam  and  iron,  whkh,  brought 
under  the  control  of  human  intellect,  have  been  moulded 
and  framed  into  machinery  whose  magic  power  is  only 
equalled  by  its  fairy  fineness.    The  namber  of  members 
attending  the  drawing-class  is  but  small,  yet  if  our 
working  men  and  women  knew  that  one  of  the  greatest 
requireuionts    of  our  age  is  experienced  art-labourers, 
they  would  consider   rather  seriously  whether  within 
themselves  may  not  lie  concealed  the  germs  of  that 
glorious  faculty  which  enables  mankind  to  create  worlds 
of  beauty,  of  grace,  and  of  comelhiess,  out  of  materials 
low  and  base  in  themselves.     I  repeat  that  one  great 
want  of  our  age,  in  architecture,  in  pottery*  in  manu- 
factui'es  of  every  kind,  is  an  aiTay  of  art- workmen  and 
art- work  women ;  and  I  asurt  that  more  agreeable,  more 
noble,  and  more  profitable  employmentA,  available  for  the 
poorer  classes  of  our  population,  do  not  exist  than  those 
of  skilled  art- work  men  and  defigners.      But  in  these 
departments  spurious  knowledge  is  worse  than  worthlew, 
it  is  positively  baneful — therefore  the  necessity  of  earnest 
study  in  their  attainment.    I  know  great  difficulties  liave 
to  be  ovei-come  in  the  study  of  art  (as  in  all  other  noble 
studies},  and  one  of  these  is  the  temptation  to  the  yoaog  | 


student  to  become  an  artist.    If  any  young  men  are  here 
who  are  studying  at  the  drawing  class,  my  advice  to  you 
is,  learn  what  is  usefiil,  not  what  is  fine ;  learn  what  yoa 
can  apply  to  your  trade,  what  will  help  you  io  earning 
your  dafly  bread.    Don't  strive  to  naint  pictures  except 
for   your  own   amusement  and    pleasure.      Ton    may 
learn  to  succeed  in  drawing  models  for  machinery,  in 
applying  your  knowledge  to  stone-cutting  and   wood- 
carving,  or  you  may  learn  to  design  a  pleasing  com- 
bination of  ooloora,  or  a  simple  pattern   for  a  dress- 
piece  ;  but  do  not  be  led  away  by  the  idea  that  you  will 
paint  pictures  which   will   sell,  because   you  will,   as 
a    rule,  only    experience   disappointment   if  you   are. 
The  name  Mechanics'  Institute  hardly  conveys  a  proper 
notion  of  the  actual  composition  of  a  society  like  ours. 
The  members  in  this  Institution  belong  to  all  classes  of 
society,  from  the  gentry  of  the  neighbourhood  and  the 
master  manoiaoturers  down  through  the  various  grades  of 
tradesmen  and  shopkeepers,  shopmen,  overlookeiB,  clerks, 
farm  Isbourers,  combers,  weavers,  and  spinners ;  resting 
thus  on  the  broadest  possible  basis,  it  stands  safe  against 
the  accusation  of  being  subject  to  any  dasB  or  pari^  in- 
terest ;  and  it  is  of  the  utmost  importance  that  this  broad 
basis  should  be  carefully  preserved ;  and  also  that  every 
adult  member  should  feel  a  personal  interest  in  seeing 
that  the  management  is  confided  to  those  in  whom  entire 
trust  can  be  reposed,  and  who  will  work  the  Institation  tor 
the  general  good  of  the  whole  body  of  members,  without 
party  or  sectarian  leanings.    In  the  early  days  of  Me- 
chanics' Institutes,  it  was  considered  by  some,  who  had 
the  welfikre  of  the  people  at  heart»  that  it  was  desirable 
not  only  that  they  should  be  principally  oon^naed  of,  bat 
that  they  should  be  entirely  condi^ted  by,  working  men. 
At  first  sight  there  may  be  reasons  whicii  commend  this 
view  of  the  subject,  but  I  never  could  agree  with  the  pro- 
pounders  of  the  theory;  for  I  am  strongly  of  opmion  that 
one  great  benefit  resulting  from  Institutions  of  this  kind 
is  the  friendly  intercourse  which  they  promote  among  the 
various  classes  of  the  community,  and  the  creation  of 
kindred  interests  and  feeling  between  them  by  tbe  kindly 
co-operatioD  of  rich  and  poor,  of  high  and  low,  in  one 
common  otject — ^the  alleviation  of  moral  want,  and  the 
supply  of  mental  food  to  those  whose  position  in  life  may 
prevent  them  fh)m  obtaining  it  elsewhere.    I  beUeve  that 
tiiese  good  feelings  and  ^mpathies  between  class  and  elaae 
do  grow  out  of  these  Institutions  when  conducted  on  sound 
principles — ^that  good  results  are  produced  to  all  who  im« 
part  or  receive  their  advantages— and  that  all  who  attempt 
to  narrow  the  basis  on  which  their  moral  strnetare  shoold 
rest,  by  centralising  the  cootiol  of  them  io  any  one  elass» 
are  not  the  true  friends  of  the  working  people.    Our  own 
Institution  is  a  fair  sample  of  the  results  of  united  efforts 
among  the  various  classes  of  our  townspeople.    Had  it 
not  been  for  the  active  help  and  libend  donatioiis  of  the 
middle  and  upper  classes,  it  woald  have  been  inpoarible 
for  this  Institution  to  have  possessed  tbe  baodsome  boiki* 
ing  in  which  we  are  now  assembled,  and  which  may  be 
regarded  as  an  inheritance  committed  to  tmstees  by  the 
friends  of  education  and  mental  enlightenment  for  the 
benefit  of  all  classes  of  the  inhabitants  of  this  town,  but, 
of  course,  especially  for  the  benefit  of  that  large,  hard- 
working, and  industrious  class  of  artisans,  who  could  not 
have  obtained  saeh  an  advantage  for  tbemsslf  es,  excepi  by 
sacrifices  which  it  would  have  been  bard  for  them  to 
make,  and  unreasonable  to  have  been  expected  from  them ; 
no  further  stipulation  being  required  from  those  who  en- 
joy it,  but  a  steady  adherence  to  the  princielei  on  which 
this  Institution  is  iounded.    And  again,  haa  it  not  beeo 
for  the  hearty  support  which  the  Institute,  on  its  old  basis, 
received  from  the  working  population,  there  would  not 
liave  been  a  sufficient  inducement  for  the  middle  and  upper 
classes  to  come  forward,  as  they  have  done,  to  sap)>ly 
tbe  want  of  increased  accommodation  so  keenly  felt 
by  the  members.    Here,  then,  we  see  an   example  of 
what  may  be  done  by  the  kindly  co-operation  of  date 
with    class.     And    it  may   be  felt  «s  ft  caoae  of 
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thaokfuloMS  by  some  that  they  may  impart,  and  bv 
others   that    tiiey   may  receive,   the   benefits   which 
(he  Qlver  of  every  good  and  perfect  gift  places  it  in 
the  power  of  one  man  to  give  and  another  man  to  enjoy. 
—Mr.  E.  BAmn,  M.P.,  re^rring  to  the  many  branches  of 
edacAtion  in  science  and  art  which  might  be  embraced  in 
the  curricalam  of  the  Institnte,  urged  the  importance  of 
the  members  taking  part  in  the  examinations  instituted  by 
the  Universities  of  Oxford  and  Cambridge,  and  illustrated 
the  Tslue  which  was  attached  to  one  of  their  certificates 
b/  relating  the  case  of  a  yoong  man — an  old  member  of 
the  Leeds  Mechanics'  Institute— who  obtained  an  excel- 
lent dtuition  in  the  back  States  of  America  by  producing 
19  his  reference  such  a  certificate.    It  was  not  merely  a 
certificate  of  a  certain  amount  of  reauirements  on  the  part 
cf  the  man;  it  was  a  certificate  of  habits  of  application 
that  had  been  learned  in  the  Institution  and  of  the  good 
effect  produced  on  his  moral  character  by  his  connection 
with  tne  Institution.    He  then  alluded  to  the  superior  ad- 
vaotages  enjoyed  by  the  young  men  of  the  present  day 
over  those  enjoyed  when  he  was  a  young  man,  and  re- 
ferred to  the  increase  which  had  taken  place  in  cheap, 
good,  and  abundant  literature  to  an  extent  which  not  even 
the  most  sanguine  could  have  dreamt  of  thirty  years  ago. 
Prom  the  year  1831  to  1864,  the  issue  of  newspapers  in 
the  United  Kingdom  had  increased  more  than  thirteen- 
ioU,  and  that  of  serial  publications  more  than  fifteen- 
fid.   As  regards  the  quality  of  these  publications,  he 
might  mention  that  of  the  8,600,000  copies  of  serials 
isoed  monthly  in  London.  1,900,000  were  positively  reli- 
gioQg  magazines ;  one  quarter  of  them  were  issued  ij  the 
advocates  of  temperance  and  total  abstinence,  and  the  rest 
vere  magazines  of  a  high  literary  and  scientific  character. 
The  circulation  of  the  weekly  publications  was  2,500,000, 
^d  of  these  one-fifth  were  distinctly  religious;  one-third 
were  of  an  educational  and  literary  order;  two-fifths  were 
Oijvek,  tales,  and  biographies  of  an  unexceptionable  cha- 
racter, and  only  one-twelfth  were  of  that  direcUy  immond 
and  impure  character  to  which  he  supposed  the  Archbishop 
of  York  referred,  when,  in  a  recent  speech,  he  condemned 
^«ofitioDal  novels,  and  those  romances  which  were  cal- 
calated  to  excite  wonder  and  horror — such  miserable  trash 
that  ho  wished    there  were  none  of  them.    Only  9,000 
't);'ies  oat  of  2,500,000  published  weekly  had  an  immoral 
tctadency,  and  he  found  that  three  years  ago  the  number 
^i»  (i2,000.   Those  issued  of  a  sceptical  or  decidedly  irre- 
ligious character  only  numbered  5,000.    WiUi  the  ad- 
vantages conferred  by  Institutes  like  the  present,  and  by 
"Qeh  a  large  mass  of  valuable,  pure,  sacrad,  moralising, 
elevating  literature,  the  ^oung  men  of  the  present  age 
oiij^ht  to  be  a  more  enlightened,  more  active  body  than 
^ir  fathers  could  by  any  possibility  be.    He  hoped  that 
to  tlie  hard  heads  and  good  nrinciples  of  their  fathers  the 
ycang  men  of  Blogley  would  add  that  knowledge  which 
voald  make  them  more  useful  to  themselves  and  to  the 
vorld  around.  After  alluding  to  the  recent  working  men's 
iodostrial  exhibition  in  Ijondon,  as  proving  that  the  work- 
ng  mcQ  of  England  could  turn  their  talents  to  other 
trades  besides  their  own,  and  that  a  change  of  occupation 
va.1  more  of  a  relief  and  amusement  to  working  men  than 
time   spent  ia  frivolous  amusements,  Mr.  mines  con- 
cluded by  recommending  the  Committee  of  the  Institute 
^0  is«oe  a  circular  yearly  to  the  youths  who  were  retiring 
^»jm  school,  inviting  them  to  become  members,  and  also 
^ili«  an  active  interest  and  sympathy  in  their  studies. — 
^'  W.  E.  FosTSB,  M.P.,  congratulated  the  assembly 
'-poQ  the  inauguration  of  their  l^hanics*  Institute.  They 
}tad  certainly  got  the  most  handsome  building  of  the  kind 
•ie  had  ever  seen.    When  Mechanics'  Institutes  were  first 
«urtfid,  under  Dr.  Birkbeck,  they  were  a  little  too  am- 
t'tioua,  and  thought  it  would  be  possible  to  dispense  alto- 
r'ither  with  elementary  teaching  and  to  give  the  working 
iii\n  a  superior  education.    It  was  found,  however,  that 
i^tbanii  did  not  possess  that  elementary  education  which 
would  enable  them  to  take  advantages  of  the  higher 
branches  of  learning,  and  the  result  was  that  these  Insti- 


tutions fell  away  from  their  original  design,  and  they  be- 
came Institutions  more  for  the  education  of  the  middle 
class  than  the  instruction  of  the  mechanic.  These  Insti- 
tutions had  found  that  they  could  not  impart  a  superior 
education  to  the  working  man  until  he  became  master  of 
elementary  learning.  Consequently,  elementary  night 
schools  were  acknowledged  to  be  one  of  tJie  principal 
objects  of  Mechanics'  Institutes,  and  he  did  not  think 
that  there  was  anything  that  did  so  much  good.  He 
hoped  that  no  person  would  feel  discouraged  in  acquiring 
elementary  learning,  because  he  had  not  had  the  ad  van* 
tages  of  early  learmng.  He  had  had  at  his  house,  when 
on  a  visit  to  this  neighbourhood,  a  very  gentlemanly  man, 
who  did  not  learn  to  read  till  he  was  twenty-one  or 
twenty -two  years  of  age,  and  ^et  he  was  now  a  very  able 
and  intelligent  man.  He  believed  that  it  was  only  this 
year  that  this  same  man,  at  the  meeting  of  the  Association 
for  the  Promotion  of  Science,  at  Newcastle,  made  a 
speech  in  defence  of  a  particular  theory,  and  which  was 
acknowledged  to  be  by  fiu*  the  best  speech  on  the  occa- 
sion, even  In  a  discussion  amongst  scientific  men  on  a 
scientific  Question.  This  man  was  William  Craft,  the 
Negro,  and  formerly  a  slave.  They  need  only  take  the 
example  of  William  Craft  as  an  illustration  of  what  a  man 
might  effect  for  his  inikprovement  when  he  had  a  deter- 
mined purpose.  He  was  glad  to  find  that  there  was  a 
class  for  the  stody  of  the  French  language  oonnected  with 
the  Institute.  A  knowledge  of  the  French  language  was 
becoming  of  more  importance  every  day.  Now  that  there 
was  a  large  trade  between  this  country  and  France,  it  was 
necessary  that  all  those  who  were  employed  in  this  trade 
should  have  associated  with  them  those  who  were  compe- 
tent to  speak  and  write  the  French  language.  A  know- 
ledge of^the  French  language,  tlierefore,  would  be  of  the 
greatest  advantage  to  young  men  in  enabling  them  to 
obtain  better  situations  and  to  promote  their  own  ad- 
vancement. It  was  the  duty  of  all  to  promote  the  edu- 
cation of  the  people  to  the  fullest  extent.  Wiiatever 
progress  was  made  in  England,  he  believed  that  the 
West  Riding  would  be  in  the  van.  It  was  more  neces- 
sary that  in  this  district  the  working  classes  should  l)e  pre- 
pared to  assert  their  position  in  the  van  of  England's 
progress.  What  they  were  domf^  at  Bingley  was  a 
proof  that  they  underatood  the  position  they  were  destined 
to  occupy. 

Llanbllt  Athev^um.— On  Friday  last,  23rd  Decem- 
ber, Mr.  F.  E.  Bodkin  concluded  a  course  of  four  lectures 
on  Geology,  which  he  has  delivered  at  this  institution. 
Mr.  Bodkin  has  kindly  taken  the  trouble  of  classify  ing  and 
arranging  a  large  collection  of  minerals  presented  to  the 
institution  by  Lord  Cawdor,  and  had  at  the  earnest  request 
of  the  managers  consented  to  deliver  the  lectures  in  ques- 
tion, which  have  been  extremely  well  received  ;  a  cordial 
vote  of  thanks  having  been  tendered  to  the  lecturer  at  the 
termination  of  his  vduntaiy  and  gratuitous  labours.  Mr. 
F.  Bodkin  is  the  grandson  of  the  Assistant-Judge,  one 
of  the  Vice-Presidents  of  the  Society  of  Arts. 

St.  George's  and  St.  James's,  Westuinstbb.— On 
Friday,  23rd  December,  a  public  meeting  of  the  St. 
George's  and  St.  James's  local  board  for  promoting  the 
education  of  adults,  in  connection  with  the  MetroDolitaa 
Adult  Educational  Association  and  the  Society  of  Arts, 
was  held  in  the  lecture  theatre  of  the  School  of  Mines, 
Jenny n-street,  to  explain  the  objects  of  the  board,  the 

gstem  of  examinations,  certificates,  prizes,  &c.;  Wm. 
awes,  Esq.,  in  the  chair.  The  Chairman  said  the  ob- 
jects of  the  association  were  very  important.  In  former 
times  young  men  had  no  means  of  testing  their  abilities 
or  acquirements ;  but  when  the  Society  of  Arts  established 
the  system  of  examinations,  conducted  by  the  agency  of 
local  boards,  every  man  could  offer  himself  for  exami- 
nation. The  chairman  pi'oceedcd  to  detail  the  objects  of 
the  association,  and  urged  the  young  men  and  women 
employed  in  the  district  in  shops  and  other  avocations,  to 
join  the  association  with  a  wew  to  future  improvement 
and  succ68s.^Dr.  Drcwitt  proposed  the  first  resoltttioa'— 
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"  That  it  18  fle6irablo  to  promote  as  far  as  possible  the 
education  of  adults ;  that  the  present  time,  owing  to  the 
early  closing  movement,  furnishes  a  fitting  opportunity 
for  carrying  out  the  object,  and  that  this  meeting  pledgee 
itself  to  use  its  best  efforts  for  the  purpose;"  this  was  se- 
conded by  the  Rev.  Mr.  White,  and  tmanimously  adopted. 
The  Eev.  Mr.  Macilwaine,  in  moving  a  resolution  ac- 
knowledging the  steps  which  had  been  taken  by  the 
Society  of  Arts  and  the  Metropolitan  Association  for  the 
Promotion  of  Adult  Education,  expressed  an  opinion  in 
favour  of  local  organization  as  the  best  means  of  render- 
ing those  steps  more  effective.  The  motion  was  seconded 
by  the  Rev.  Mr.  Edwards  and  unanimously  agreed  to. 
A  resolution  to  the  effect  that  the  union  cff  interests  be- 
tween the  inhabitants  of  the  parishes  now  appealed  to 
afforded  special  facilities  for  the  formation  of  a  united  local 
board  in  connection  with  the  present  association  and  the 
Society  of  Arts,  was  also  unanimously  agreed  to ;  and  the 
meeting  then  separated  with  votes  of  thanks  to  the  Duke 
of  Marlborough  for  accepting  the  office  of  president  of 
the  local  ashoeiation,  to  the  committee  of  Privy  Council 
on  Education  for  the  use  of  the  theatro,  and  to  the 
chairman  for  his  conduct  in  the  chair. 


DUBLIN   INTERNATIONAL  EXHIBITION,  1865. 

The  Belgian  CommiFsion  (at  whose  head  is  placed 
M.  Fortanips,  the  able  Commissioner  in  1862)  have  for- 
warded the  list  of  their  own  manufacturers  who  purpose 
to  become  exhibitors.  Lace,  of  course,  occupies  a  pro- 
minent position,  and  we  are  able  to  rep|ort  that  Belgium 
will  be  remarkably  well  represented  in  this  important 
branch  of  industry.  The  well-known  firm  of  Cail,  Halot, 
and  Co.,  have  promised  railway  and  agricultur4l  ma- 
chinery and  engine-tools.  Chemical  manufactures  will 
include  ultramarine,  soaps,  and  perfumery.  Li^ge  will 
send  a  large  display  of  arms,  especially  rifles;  and  Ghent 
a  collection  of  leather  goods.  Metallic  manufactures,  glass, 
and  china,  are  all  to  be  well  represented ;  it  is  only  ne- 
cessary to  mention  the  name  of  Dufour  amonu  the  gold- 
smiths, Demol  for  porcelain,  and  Bogaerts  for  bronzes. 
The  names  of  contributors  to  the  Fine  Art  section  are 
too  numerous  to  quote;  but  we  are  assured  that  the  best 
specimens  of  the  modem  Belgian  school  of  painting  will 
have  a  place  in  the  Exhibition.  Among  the  painters, 
Billoin,  Eindermans,  Keelhoff,  Roffiaen,  Van  Moer,  Van 
Severdonck,  Verl)oekhoveu,  and  Willems,  are  already 
known  by  their  works  in  the  Great  Exhibition  of  1862. 
Among  the  sculptors  and  medallistii,  we  may,  for  a  similar 
reason,  specify  Fraikin,  the  two  Gccfs,  and  Wiener. 


INVULNERABLE    AND    UNSINKABLE  SHIPS 

OF  WAR. 

Bv  J.  Kennedy. 

If  in  theoiy  the  science  of  attack  has  no  limit,  neither 
has  the  science  of  defence ;  the  latter  will  develop  with 
the  former.  A  big  and  powerful  gun  means  a  big  and 
powerful  ship ;  and  if  ships  are  to  be  armed  with  300  and 
400  pounders,  the  defensive  armour  on  the  exposed  parts 
of  the  ship's  hull  must  be  made  to  resist  this  gun,  for 
It  will  not  do  to  let  the  projectile  get  inside  of  the 
ship  or  pass  right  through,  as  it  might  enter  just  above 
the  water-line  and  pass  out  on  the  opposite  side  below  the 
water-line,  and  so  bring  about  the  destruction  of  the 
ship.  A  ship  may  be  shielded  to  effect  this  object, 
though  her  dimensions  must  be  augmented,  not  by  adding 
to  the  length,  but  by  increasing  the  beam  considerably. 
The  height  of  the  solid  work  (a  top  height)  above  the 
w^ater-line  being  exposed  surface,  and  having  to  bo  covered 
with  armour,  is  a  fixed  particular ;  for,  whatever  the  other 
dimensions  may  be,  fiho  muet — for  a  comfortable  ship 
when  cruising  at  sea  during  bad  weather — have  a  certain 
height  of  top  side  out  of  the  water,  or  else  the  upper  deck 


will  be  constantly  swept  by  green  seas.  This  height  may 
be  limited  to  ten  feet  above  the  loaded  water-line,  when 
ready  for  sea,  in  the  case  of  all  iron-clads,  though  it  pre- 
cludes the  use  of  broadside  guns  as  carried  by  the  Wartwr 
and  her  sister  ship.  This  surface  above  the  water  line 
tumbles  home  very  considerably,  and  is  convex  throughout, 
fore  and  aft.  The  proposed  descriptive  dimeDsions  of 
this  ship  are: — For  length  on  the  loaded  water-line,  400 
feet ;  breadth  outside,  82  feet,  and  depth  in  the  water  as 
she  would  be  ready  equipped  for  sea,  22  feet ;  tonnage, 
builder's  measurement,  12,546  tons ;  loaded  displacement 
to  22  feet  depth,  13,500  tons,  with  a  formation  of  im- 
mersed surface  which  at  all  points  will  offer  the  finest 
angle  of  contact  to  the  water  particles  during  a  direct 
motion ;  with  due  inherent  stability  for  resisting  the  mo- 
menta of  all  the  weights  carried  aloft,  viz.,  defenrive 
armour,  turrets,  and  guns,  &c.,  when  oscillating  UeaTily 
in  a  rolling  sea-way,  and  thus  avoid  the  necessity  for  car- 
rying counter-weighting ;  without  any  vertical  surface  at 
the  extremities,  as  gripe  and  heel,  or  dead  wood,  which 
opposes  the  lateral  motion  of  the  bow  and  stem  of  the 
ship  during  steerage,  and  gives  the  rudder  more  work  to 
do :  and  with  a  double  or  biformation  of  the  ends  fVilly 
developed  at  the  after  body  and  partially  at  the  bow 
body ;  an  easy  bilge  section  outside  the  midship  lon- 
gitudinal body,  which  is  30  feet  wide ;  narabolic,  hori- 
zontal, and  diagonal  sections,  and  elliptical  cross-sections 
of  the  outside  longitudinal  bodies,  and  fitted  with  two 
propellers  and  two  rudders  upon  the  double  after  ends, 
the  propeller  shafts  being  hinged  at  some  distance  from 
the  propellers,  to  allow  tlie  propellers  and  shafts  to  bo 
hauled  up  together  into  suitable  recesses  in  the  counter,  a 
ready  way  of  disposing  of  them  when  canvas  has  to  be 
the  only  propelling  power. 

The  outer  shell  of  the  hull  may  be  nreclsely  the  same 
as  any  oidinary  iron  ship,  being  viitually  one  unbroken 
8kin  up  to  the  top-height.  The  armour,  which  is  carried 
inside  of  this  shell  upon  shelves  of  sheet  iron  12  inches 
apart,  consists  of  slabs  of  rolled  or  hammered  iron  of  any 
convenient  length,  with  a  triangular  or  wedge-shaped 
section  six  inches  deep  at  the  thick  edge,  and  twelve 
inches  broad.  These  are  piled  flat  way  on  the  shelves, 
one  above  another,  thick  and  thin  edge  alternately  having 
layers  of  felt  placed  between  each.  The  whole  depth  of 
the  armour  is  then  substantially  backed  up  bv  stout  iron 
framing  and  truss  work  from  the  inside,  which  is  continued 
down  to  the  fiat  floor.  Strong  diagonal  braces  of  ircn 
connect  the  upper  portion  of  the  ship  at  one  side  with  the 
bilge  on  the  other.  These  are  any  convenient  distance 
asunder,  and  need  not  interfere  with  a  free  oonree 
throughout  the  ship  between  decks.  They  will  impart 
great  stability  to  the  armoured  portion  of  the  ship's  hull, 
and  prevent  any  vibration  taking  place. 

After  the  necessary  space  has  been  set  apart^  for  the 
engines  and  boilers,  coal  bunkers,  powder  magazine,  and 
for  the  stores  and  equipment,  the  remainder  of  the  space 
in  the  hull  below  is  divided  off  into  numerous  well  spaces, 
which  are  to  be  ten  feet  square,  lind  from  the  lower  deck 
down  to  the  flat  floor.  These  well  spaces  are  made  by 
dividing  this  portion  of  the  ship  off  by  means  of  vertical 
partitions  or  bulkheads,  fore  and  ail  and  athwart.  These 
partitions  are  to  be  of  thin  iron  or  steel,  and  a  few  of 
them  will  be  contmued  up  to  the  upper  deck.  They  will 
thus  impart  great  strength  and  rigidity  to  the  structure, 
as  well  as  render  the  ship  less  liable  to  be  sunk.  The 
upper  deck  beam  plates  are  covered  above  and  t)elow  by 
thin  iron  sheeting,  to  enclose  a  water-tight  space  parti' 
tioned  off,  which  corresponds  to  the  depth  of  the  beam 
plate.  Some  hundreds  of  tons  of  floating  power  can  thus 
be  gained.  The  lower  deck  consists  of  irou  sheeting 
carried  over  the  upper  edges  of  the  transverse  and  longi- 
tudinal bulkheads.  No  beams  are  required  at  this  deck. 
Man-holes  or  doors  are  made  over  each  well  space.  A 
double  skin  throughout  the  bottom,  giving  a  space  of  some 
24  inches,  would  be  a  further  advantage,  by  w'  of 
dirainithing  the  chances  of  sinking.    By  way  of  a  fdrther 
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preeaatioa  against  the  lUbility  of  these  iron  ships  to  sink 
vithoQt  giving  any  warning,  all  the  spare  room  below  the 
'tween  decka  is  oocapied  by  thousands  of  light,  hollow, 
spherical  ▼essels.  These  are  made  of  steel,  or  malleable 
inm  of  very  tough  quality.  The  figure  of  tlie  sphere  or 
globe,  being  that  capable  of  offering  the  greatest  resist- 
SDoe  to  external  pressure,  is  preferred.  They  may  be  24, 
36,  and  48  inches  in  diameter.  A  sphere  48  inches  in 
diameter  contains  31*51  cubic  feet  in  the  solid,  and  500  of 
them  would  be  equal  to  16,755  cubic  feet,  which,  reduced 
to  tons  of  water,  equals  478  J  tons,  and  if  we  allow  five 
tons  for  the  weight  of  metal  in  them,  they  yield 
47S|  tons  of  floating  power.  This  shows  that  were 
these  hollow  spherical  vessels  placed  in  the  compart- 
ments, not  otherwise  occupied,  in  sufficient  numbers, 
they  would  guarantee  the  ship  from  being  sunk 
under  the  most  destructive  fire  from  forts  or  ships. 
The  chancea  would  be  very  much  in  favour  of  a  ship  so 
provided  with  this  description  of  floating  power  holding 
oat  to  the  last.  In  preparing  a  ship  to  go  into  action  all 
the  available  space,  even  between  decks  and  in  the  engine- 
loom  and  about  the  boUers,  might  be  filled  up  with  these 
spherical  hollow  floating  vessels,  for  all  that  can  be  done 
in  this  respect,  no  doubt,  would  be  only  a  prudent  pre- 
eaation  against  instant  destruction  by  sinking. 

As  regards  the  means  of  obtaining  sufficient  numbers 
of  these  hollow  globes,  they  may  1m  manufactured  by 
existing  machinery,  and  turned  out  in  considerable  num- 
bers by  a  few  men  and  boys  in  a  very  short  time ;  and, 
as  one  essential  property  they  must  possess  is  extreme 
lightnee,  the  quantity  of  metal  used  up  in  their  manu 
aetare  will  be  very  small,  and  the  cost,  therefore,  will 
be  comparatively  trifling  compared  with  their  immense 
ntility. 

The  problem  of  how  to  apply  iron,  steel,  or  any  other 
soltable  metal  of  excellent  quality,  to  the  construction 
of  ships  of  war  or  other  vessels,  so  that  the  greatest 
smoont  of  strength  with  lightness  may  be  gained,  and  at 
the  ssme  time  to  render  the  structure  incapable  of  being 
nnk  until  it  is  absolutely  broken  up,  is  a  very  simple 
one,  and  may  at  once  be  practically  resolved,  whilst  the 
qoestioo  of  invulnerability  to  attack  by  400  pounder  guns 
depends  npon  providing  a  ship  of  sufficient  buoyancy,  with 
great  proportionate  bc^,  and  in  doing  away  with  the 
fveseni  lotMidside  armament  as  carried  by  ships  of  the 
IParribr  class. 

A  ship  of  the  above  description,  in  lieu  of  broadside 
guns,  would  have  two  rows  of  meed  turrets  carried  on  the 
odes  of  the  upper  deck,  dose  up  to  the  waterway,  and  a 
turret  at  each  extremity  of  this  deck— ten  turrets  in  all— 
trmed  with  two  guns  in  each,  of  the  heaviest  calibre, 
with  abeet-iron  bulwarks  arranged  between  the  turrets, 
adapted  for  sliding  down  inboard. 


^ine  ^8. 


Dssoupnvs  Labels  ih  thb  Louvbs. — An  excellent 
method  of  furnishing  the  public  with  information  respect- 
ing works  of  art  is  now  being  put  into  practice  in  the 
gallery  of  the  Louvre.  Tablets,  on  which  are  inscribed 
the  soltject  of  the  adjacent  pictures,  together  with  the 
names  of  the  artists,  the  dates  of  their  births  and  deaths, 
and  the  title  of  the  school  to  which  they  belong,  have 
been  placed,  at  intervals  of  about  six  yards,  along  a  portion 
of  the  Italian  department  of  the  gallery.  These  tablets 
are  oonsptcuoos  enough  to  attract  attention,  and  cannot  fail 
to  make  many  persons,  unversed  in  matters  of  art,  think 
a  little,  at  lease,  about  the  pictures,  which  otherwise  they 
might,  and  very  often  do,  regard  as  mere  pretty  curiosities, 
and  tfcds  will  be  a  real  step  towards  art  education. 

Saues  of  Wobks  of  Abt  ih  Pabis. — The  true  fine  art 
season  in  Paris  will  commence  with  one  of  the  most  im- 
portant sales  that  has  taken  place  for  a  long  period,  the 
famous  oollectk>n  of  the  late  Oomte  de  Pourtal^s-Gorgier, 
who  died  ten  yean  since,  known  m  the  Poartal^  gallery. 


The  sale  is  divided  into  ten  portions,  to  occupy  thirty 
days,  and  is  spread  over  tho  period  commencing  with  the 
sixth  of  February,  and  ending  on  the  fourtti  of  April. 
The  catalogue  is  divided  into  three  portions —objects  of 
art  and  curiosity,  medals,  and  pictures.  Tho  various  ses- 
tions  will  bo  sold  in  the  following  order : — Egyptian  and 
other  ancient  bronzes,  terra  cotta,  &c.;  painted  Greek 
vases — these  alone  will  occupy  four  days.;  engraved  gems 
and  stones,  statuettes  in  silver,  jewels,  and  ancient  glass ; 
medals,  ancient  and  modern ;  sculpture  in  marble,  ivory, 
and  wood;  bronzes,  faiences,  enamels,  arms,  &c.,  of  the 
middle  ages,  and  renaissances;  ancient  curiosities  of 
various  kinds,  European  and  oriental ;  ancient  sculpture, 
tables,  vases,  &c. ;  modern  paintings ;  and  lastly,  the 
works  of  the  old  masters,  drawings,  &c.  Amateurs,  and 
all  connected  with  the  fine  arts,  are  looking  forward  to 
the  Pourtal^s  sale  with  great  interest. 

MisocLLANBODS  Salbs. — Pictuics  and  other  works  of 
art  are  fetching  small  amounts  at  the  present  moment  in 
Paris.  At  a  sale,  consiisting  principally  of  works  from  the 
Chateau  of  Belfort,  a  holy  family,  attribnted  to' Andrea 
del  Sarte,  the  Virgin,  with  the  intant  Jesus  on  her  knees. 
Saint  Elizabeth,  holding  the  young  Saint  John  by  the 
hand,  opposite,  and  Joseph  behind  the  Virgin,  was  with- 
drawn at  10,000  francs.  **The  Three  Graces,"  and 
'*  Mademoiselle  de  la  Valli^re,"  by  Pierre  Miguard, 
formerly  the  property  of  Louis  Philippe,  a  large  picture, 
was  purohased  for  the  Troyes  gallery  for  £100;  a  portrait, 
by  Govaert  Fluick,  sold  for  £40 ;  *•  Le  Passage  du  bac," 
by  Salomon  Ruysdael,  960  francs  (£38  8».);  "Pilgrims 
praying  before  a  Chapel,"  by  the  elder  Teniers, 
only  fetched  245  francs  (£9  16s.);  and  a  group  of  pea- 
sants  dancing  before  a  farm,  t>y  the  same,  411  francs 
(£168s.  lOd.).  The  well-known  "Girl  with  Dog."  supposed 
to  be  by  J.  B.  Grenze,  fetched  354  francs  (£14  3s.  4d.)  ; 
a  landscape,  with  animals,  attributed  to  Cuyp,  was  with- 
drawn at  10,000  francs ;  a  head  of  Caesar,  by  Ary  Schefier, 
sold  for  only  150  francs  (£6). 

Chubou  Decoration  in  Paris. — A  sum  equal  to 
£11,584  has  been  devoted  to  the  decorations  of  the  new 
Churoh  of  St.  Augustin.  The  interior  of  the  cupola  is  to 
be  illuminated  with  large  figures,  sixteen  in  number,  of 
prophets,  saints,  and  fathers  of  the  churoh,  surrounded  by 
cherubim,  on  a  blue  ground,  studded  with  golden  stars ; 
in  the  pendentives  are  to  be  painted  the  four  evangelists, 
accompanied  by  angels ;  the  vaultings  of  the  side  chapels 
are  to  be  painted  with  six  subjects  firom  the  lives  of  St. 
John,  St.  Peter,  and  St.  Paul ;  these,  with  one  or  two 
minor  commissions,  amount  to  nearly  £2,880.  The 
stained  glass,  and  three  medallions  beneath  the  porch,  in 
distemper  colours,  enamelled,  amount  to  £2,760.  The 
sculpture  indudes  a  bas-relief,  for  the  porch,  of  Christ 
and  the  twelve  apostles;  a  marble  statue  of  the  Virgin 
Maty ;  more  than  twenty  statues  of  tho  evangelists  and 
saints,  for  the  decoration  of  the  fa9ade  of  the  building, 
with  minor  works  in  stone,  and  bronze  figures  for  the 
doors — ^together,  £6,944. 

Monument  to  Counts  Egmont  and  Horne* — On  the 
seventy-fourth  anniversaiy  of  the  birth  of  King  Leopold, 
a  fine  monument,  by  Fraikin,  in  memory  of  these  victims , 
of  the  ferocity  of  the  Duke  d'Albe,  was  uncovered  in  the 
Place  of  the  Hotel  de  Ville,  at  Brussels,  where  they  were 
beheaded  in  1568.  The  Burgomaster  had  specially  in- 
vited the  attendance  of  the  presidents  and  members  of 
the  societies  of  archers  and  crossbow-men,  who  still  keep 
up  the  customs  and  oaths  of  the  ancient  guilds.  These 
companies,  in  1568,  in  spite  of  the  despot  who  then  ruled 
over  the  land,  took  upon  themselves  the  honour  of  paying 
the  last  tribute  of  respect  to  the  remains  of  the  unhappy 
counts.  It  was  right  that  their  representatives  should  in 
1864  have  the  honours  of  the  inauguration  of  the  expia- 
tory monument.  The  pedestal  has,  with  more  than 
doubtful  taste,  been  adapted  to  the  purposes  of  a  public 
fountain.  It  is  true  that  the  French  have  done  the  same 
in  the  case  of  Molifere  and  others,  and  that  we  have,  once 
at  least,  committed  the  like  solecism,  but  a  hundred  such 
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precedents  would  not  warrant  sach  a  Tiolation  of  good 
taite  and  propriety. 

Pdblio  Statues  and  Portbait  Gallsbie&— The 
Chrueil-Oiniral  of  the  Menae  has  decided  on  creating,  in 
the  town  of  Bar-le-Dnc,  a  gallery  of  portraits  of  the 
generals  and  marshals  natives  of  the  department,  and  the 
ezecntlon  of  the  portraits  has  been  confided  to  M.  Gabriel 
Ler^bare,  a  painter  of  history.    It  is  hoped  that  other  de- 

Krtments  will  follow  so  good  an  example,  but  that  the 
i  will  be  extended  so  as  to  include  not  only  the  military, 
but  also  literary,  artistic,  scientific,  and  other  celebrities. 
Eveiybody  can  understand  a  portrait,  and  local  amour 
propre  alone  would  render  such  galleries  popular,  and 
aid  the  growth  of  a  taste  for  art  A  statue  is  to  be  erected 
at  Vilfers-Bocage,  near  Caen,  to  the  great  self-made 
manufacturer  Richard  Lenoir,  after  whom  one  of  the  new 
Paris  boalevaids  is  named ;  the  work  is  entrusted  to  M. 
Louis  Rochet,  the  sculptor  of  the  equestrian  statue  of 
William  the  Conquerer,  so  popular  in  Normandy,  and  it 
Ib  to  be  finished  next  year,  ana  inaugurated  on  Lenoir's 
centenary  anniversary.  The  fhnds  have  been  supplied 
by  subscription  amongst  the  inhabitants  of  the  depart- 
ment of  Calvados.  The  Afinister  of  the  Fine  Arts  has 
just  presented  the  town  of  Abbeville  with  a  magnificent 
marble  bust  of  the  poet  Millerov,  who  was  a  native  of 
that  place.  The  competition  for  the  statue  of  M.  BillauU 
to  be  erected  at  Kantes,  has  failed,  none  of  the  designs  having 
been  considered  satisfactory.  Four  of  the  competing 
artists  have  been  iavited  to  send  in  other  models.  It  is 
whispered  that  the  sum  devoted  to  the  purpose  of  the 
statue  is  so  small  that  artists  of  known  ability  and  stand- 
ing declined  to  enter  the  list. 

Abtistio  Bbnevolenob. — A  young  painter  of  F^ris 
having  been  struck  with  paralysis,  a  number  of  his  breth- 
ren resolved  to  contribute  each  a  picture  or  drawing  to  be 
sold  for  his  benefit.  The  sale  took  place  the  other  day, 
and  realised  16,000  francs  (£600).  Four  pictures,  by  M. 
Corot,  fetched  2,080  francs;  one  by  Daubieny,  875  francs ; 
a  Bonoat  340  francs,  &c.  Such  an  act  of  henevolenoe  de- 
serves to  be  recorded. 

8alb  of  Objects  of  Vbbtu. — The  collection  of  a  well- 
known  artist  and  amateur,  the  late  M.  Hathieu  Meusnier, 
was  sold  in  Paris  last  week,  and  exhibited  the  growing 
taste  for  old  /a'imee  and  other  productions  of  that  class. 
A  large  rustic  basin,  bv  Bernard  Palissy,  sold  for  600  francs ; 
a  curious  circular  dish,  or  salver  of  Pesaro  ware,  of  tbe 
sixteenth  century,  bearing  the  inscription,  "loma  Reckon 
an  da  Dio,**  and  decorated  with  a  ngure  of  a  knight  in 
armour,  after  the  style  of  Albert  Durer,  280  francs ;  two 
•potheoaries*  beakers,  of  Florence  ware,  200  francs;  a 
plate  of  Persian  manufacture,  301  fhincs ;  a  large  vase, 
ornamented  with  flowen  in  relief,  made  at  Marans,  near 
La  Roehelle,  470  francs;  a  large  apothecary's  beaker 

Saignitre),  of  Kovers  ware,  335  fiancs ;  a  number  of  plates, 
ugs,  basins,  and  other  articles  of  Rouen  manufacture, 
fioni  100  to  200  francs  each ;  a  smaU  finger  fountain,  of 
the  ware  of  the  south  of  France,  decorated  with  a  view  of 
Bf  srseilles,  310  francs ;  a  large  covered  cup,  of  the  same 
kind  of  manufacture,  310  francs;  an  oval  dish,  of  Hous- 
*  tiers  make,  260  ftancs;  a  Burmese  knife,  the  blade  dama- 
scened, 860  francs ;  a  carved  boxwood  comb,  inlaid  with 
ivory  in  colours,  an  Italian  work  of  the  fourteenth  cen- 
tury, from  the  Debruges,  805  fVancs;  an  engraved  key, 
Frenoh,  of  the  sixteenth  century,  325  francs ;  a  Gothic 
lock,  420  francs ;  two  large  cups,  in  Venetian  glass,  ribbed 
blue  and  gold,  450  and  430  francs  respectively.  In  the 
same  sale,  a  marble  statue  of  the  Queen  Mane  Amelie, 
by  M.  Meusnier,  after  a  small  model  by  Pradier,  sold  for 
2,100  francs  (£84). 

Convbmtioh  bbtwbbh  Frahob  and  SwrrZEBLANO, 
BBSPBcrriiia  Wobks  of  Abt,  &o. — A  convention  has  been 
aigned  by  the  two  governments,  by  which  the  literaiy  and 
artistio  productions  of  each  country  will  be  protected  in 
the  other.  The  convention  is  for  twelve  yesn  from  the 
Isi  of  January,  1866,  aod  applies  to  printed  matter, 
mosio,  and  works  of  art  of  all  lands. 


PtnulBttitrM. 


Ghika  Gbass.— a  very  important  paper  has  just  ap- 
peared in  the  MoniUur  of  Paris,  namely,  a  report  approved 
oy  the  Chamber  of  Commerce  of  Rouen,  on  the  value  of 
"  China  Grass  as  a  Rival  of  CotUm."   Previous  announce- 
ments bad  appeared,  in  which  great  expectations  were 
h^d  out,  and  now  we  have  the   recorded  opinion  of 
experienced  men,  backed  by  tbe  approval  of  the  Chamber 
in  the  same  sense.    Passing  over  the  enthusiastic  ex- 
pressions with  which  the  report  is  introduced,  we  proceed 
to  extract  the  mere  facts  as  given  in  the  report  in  question. 
In  the  first  pUoe  the  samples  and  products,  on  which  the 
Import  is  bssed,  were  exhibited  for  several  weeks  in  the 
hall  of  the  Chamber  of  Commerce  at  Roaen,  and  in- 
spected by  a  large  number  of  nunufacturers   of  and 
beyond  the  district  of  which  that  town  is  the  centre,  a 
fact  which  the  reporters  quote  as  giving  additional  weight 
to  their  conclusions.    "  We  made  it  our  duty,'*  says  the 
report,  **  to  collect  the  observations  which  reached  us, 
and  all  may  be  summed  up  in  this — ^that  the  specimens 
exhibited  show  excellent  results  corresponding  exactly 
with  the  propositions  of  the  Chamber,  namelj^t  to  find  a 
fibre  capable  of  being  manipulated  without  difficulty  by 
means  of  the  machinery  used  for  spinning  and  weaving 
cotton,  and  which,  moreover,  can  hs  dyed  by  the  same 
processes  as  cotton ;  in  short,  everything  tends  to  prove 
that  a  true  substitute  for  cotton  has  been  found."    The 
first  experiments  having  been  made  with  small  quantities 
of  the  grass,  the  Chamber  purchased  about  six  cwt.,  a 
third  of  which  was  operated  on  b^  the  reporters  or  under 
their  inspection,  with  the  following  results : — The  grass 
was  mixed  with  an  equal  quantity  of  Indian  cotton,  and 
worked  in  the  ordinary  manner;  the  cardingalone  presented 
some  difficulties,  but  these  the  reporters  believe  may  be 
very  easily  removed.    Ko  difficulty  arose  in  the  spinning. 
The  yams  produced  were  Nos.  11  and  17,  and  these  were 
employed  m  making  a  piece  of  OrtUmne^  military  calico, 
76  centimetres  wide,  and  weighing  17  kilogrammes  per 
100  metres,  and  four  pieces  of  LongotU^  or  coarse  cotton 
for  printing,  each  measurinfi;  about  85  metres,  93  centi- 
metres in  width,  and  weighing   16}  kilogs.  Ihe    100 
metres.    The  mixture  of  China  grass  is  said  to  give  to 
the  fabrics  increased  strength.     The  mixed  yam  was 
rather  less  elastic  than   one  of  pure  cotton,  but  this 
rigidity  is  regarded  as  an  advantage   as  respects  the 
duration  of  the  fabric  produced.    .As  regards   dyeing, 
ei^ht  cuttings  of  the  mixed  fitbric  were  treated  together 
with  a  similar  number  of  pieces  of  pure  ootton  bgr  the 
madder  process,  and  the  black,  red,  purple,  violet,  and 
orange  are  declared  to  be   all   that  ooiud  be  desired. 
Some  doubt  was  felt  about  the  "  violet  savonnS,'*  but  the 
result  is  reported  to  be  e(|ual  to  that  of  the  same  colour 
obtained  with  pure  Louisiana  ootton,   and  even  mora 
brilliant.    The  deduction  is  that  China  grass  has  as  much 
affinity  for  colours  as  the  best  cotton,  that  mixed  with 
inferior  cotton  a  **  good  middling  "  is  obtamed  which  dyes 
as  well  as  the  best  average  cottons,  and  that,  consequently, 
there  is  a  real  economy  in  the  employment  of  China- 
grass  as  regards  taking  colours.    As  respects  elasticity  and 
resistance  the  Longctta  in  the  rough  was  93  centimetres 
wide,  and  when  bleached  and  dyed  80;  167  -f^  mbtres  of 
the  former  gave  161  ^  of  the  latter,  a  result,  equal  it 
is  said,  to  that  of  fabnos  of  Louisiana  or  Jumel  ootton. 
The  weight,  too,  bore  the  same  proportions,  namely,  about 
one- eleventh  less  after  bleaching  and  dyeing.    Strips  of 
the  mixed  cloth,  ten  centimetres  long  by  five  wide,  were 
tried,  for  strensth,  by  the  dynamometric  test,  adopted  by 
the  Minister  of  War,  and  the  result,  as  compared  with 
similar   strips  of  cotton   unmixed,  was  as   follows: — 
suspended  the  way  of  the  warp,  the  mixed  fabric  ex- 
hibited rather  less,  while   by  the   warp   ft   had    the 
advantage.      As  to  the  important  element  of  price, 
the   foUowing   are   the   flusts   set   forth: — lOOlbs.   of 
China  grass  yield  75  parts  of  yam,  8  parts  fit  for  paper- 
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makingi  and  17  ptrto  waste,  fit  for  mannre.  The 
coik  of  the  fibre,  m  prepared  for  apiiuiing,  is  pat  at 
Ifr.  STcthe  kilogramme,  or  less  than  7d.  per  lD.,pre- 
notiog  an  eooaomy,  as  compared  with  Egyptian  cotton 
It  the  present  time,  of  nearly  two  shQlings  a  ponnd  1 
Siieh  are  the  deductions  to  be  drawn  from  the  repoi-t  in 
question.  In  addition  to  this,  it  moat  be  added  that  the 
China  gran  will,  it  is  said,  grow  with  as  little  trouble  in  the 
lonth,  centre,  and  west  of  France,  as  it  does  in  Algeria, 
the  West  Indies,  8eneeal,  India,  and  Gaiana. 

Goal  isr  Fkavob. — ^In  excavating  for  the  Bourbonnais 
Bailway,  says  the  ProgrhB  de  Lyon^  at  a  distance  of  two 
or  three  hundred  yards  alwve  L'Arbresle,  a  bmall  town 
aboot  fifteen  miles  from  Lyons,  a  seam  of  coal,  which  is 
aid  to  be  good,  has  been  laid  open.  This  accidental 
diseorery  is  considered  highly  important,  as  indicating  a 
coal  deposit  in  this  neighboorhood  at  no  great  distance 
from  the  soil.  France  is  not  wanting  in  coal,  but  it 
eitsts  in  many  cases  where  no  economical  means  of 
tnnsport  are  yet  established.  No  doubt  good  coal  in  the 
aeighboarhood  of  sach  an  important  manufacturing 
pitoe  as  Lyons  woold  be  a  gi eat  booB,  but  all  the  world 
knows  how  deceptive  are  such  discoveries  as  the  one  re- 
ferred to;  and  we  have  not  a  geological  map  of  France  at 
hand  to  tell  us  whether  there  is  anything  new  in  the 
existence  of  coal  in  that  quarter.  Such  facts,  however, 
deserve  to  be  noted,  now  that  the  import  of  English  coal 
into  France  has  grown  so  enormously. 

Kbw  TRzaMOOBAFH.— M.  Marey,  of  Paris,  has  invented 
a  new  registering  thermometer.  It  is  an  adaptation  of 
the  ah>  thermometer,  and  consists  in  a  metal  bulb  at- 
tached to  a  tube  of  the  same,  which  is  but  a  fifth  of  a 
milim^re,  or  0*0079  inches,  in  interior  diameter;  the 
receiver  or  indicator  of  temperature  is  a  glass  tube,  bent 
into  the  form  of  a  half-drde,  one  extremity  being  closed 
and  attached  to  the  circumference  of  a  metidlio  wheel, 
resting  on  knife  edges,  and  oonnterpoised.  A  mercurial 
index  is  introduced  into  the  glass  tube,  which  it  divides 
into  two  chambers,  one  dosed  and  the  other  open ;  and 
the  metallic  tube  of  the  thermometer  is  passed  through 
the  meicurv,  into  the  closed  chamber  of  the  glass  tube. 
On  the  axis  of  the  wheel  above  mentioned  is  an  arm, 
carrying  a  tracing  point,  which  marks  the  variations  on  a 
registering  cylinder.  When  the  bulk  is  heated  the  air 
passes  into  the  dosed  portion  of  the  glass  tube,  forces 
back  the  mercury,  and  of  course  disturbs  the  equillibrhim 
of  the  apparatus  to  an  extent  marked  by  the  tracing 
point  on  the  cylinder.  The  metal  air  tube  is  fiimished 
with  a  valve  near  the  bulb,  so  that  the  interior  may  be 
placed  in  communication  with  the  outer  air,  in  order  to 
wt  the  apparatus  at  zero.  This  is  one  of  the  instruments 
famished  to  the  sdentific  expedition  for  Mexico. 

ScH  MoToa.— The  other  day  a  means  of  cooking  by 
tiie  akl  of  the  sun,  was  proposed  by  M.  Babinet,  of 
the  French  Institute;  another  professor,  M.  Mouchof, 
Aggcsts  an  application  of  the  sun  as  a  motive  power.  If, 
he  5iys,  a  lill  or  cylindrical  reservoir,  of  thin  silver, 
bbckened  within,  be  filled  half  with  water  and  half  with 
air,  and  let  the  sun*s  rays  fall  upon  it  through  two  bell 
glasKss  placed  over  it,  the  air  will  expand  and  press  upon 
the  water.  If  a  tube  with  a  stop-cock  be  inserted  near 
the  lower  part  of  the  silver  reservoir  and  curved  upwards 
into  a  vertical  position,  the  water  upon  the  opening  of  the 
e«k  will  leap  to  the  helffht  of  ten  metres,  and  the 
foontain  will  be  maintained  as  long  as  there  is  any  water 
ia  the  receiver,  but  the  moment  any  body  intervenes 
^>«tween  the  sun  and  the  receiver,  of  coui'se  the  action 
(iiminishes,  and  soon  ceases  entirely.  &L  Bablnet  thinks 
that  such  an  application  of  the  son's  power  might  be  of 
advantage  in  Kgypt,  where,  as  he  says,  '*  the  sun  coats 
nothing.'* 

ScoTOB  Pf0  Iboh.— The  export  of  Scotch  pig  iron  in  the 
firfet  ten  months  of  1864  amounted  to  551,929  tons, 
against  539,400  tons  in  the  corresponding  period  of  1863, 
4>^,676  tons  in  the  corresponding  period  of  1862,  497,706 
tons  in  the  eorrsiponding  period  of  1861 ,  and  466,325  tons  in 


the  corresponding  period  of  1860.  Notwithstanding  some 
depression  in  the  exports  in  September  and  Oetobeor,  this 
year's  exports  show,  as  compared  with  1868,  an  advance 
of  14,499  tons ;  as  compared  with  1862  an  advanoe  of 
64,253  tons;  as  compared  with  1861  an  advance  of 
54,223  tons ;  and  as  compared  with  1860  an  advance  of 
85,604  tons. 

Slatb  ih  Nbw  South  Walks. — Some  pieces  of  slate 
have  been  brought  down  to  Sydney,  from  a  quarry  on  the 
property  of  the  Ophir  Mining  Company,  alxmt  twenty- 
five  miles  beyond  Bathorst.  The  samples  have  been  pro- 
nounced by  competent  judges  of  the  material  to  be  of  a 
very  good  quality,  and  to  be  well  adapted  for  flagging, 
making  cisterns,  and  various  other  purposes.  It  u  also 
stated  that  the  edge  of  the  slate  would  cut  in  two-thirds 
of  the  time  that  the  Welsh  slate  takes  to  cut,  by  hand 
process,  while  with  the  chisel  it  cuts  free  and  is  not  likely 
to  flake  up.  The  slate  exists  in  great  quantity  at  Ophir, 
and  the  discovery  promises  to  be  of  considerable  importanoe. 

Pbbsbuvid  Fish.— Messrs.  Marshall  and  Co.  have 
commenced  a  fishery  and  curing  establishment  at  Lake 
Macquarie,  Mew  South  Wales,  where  they  are  preparing 
to  go  extensively  into  the  business  of  supplying  the 
citizens  and  the  colonists  of  the  interior  with  fresh  fish, 
in  hermetically  sealed  tins,  after  the  manner  of  those  sent 
out  from  England.  At  present,  the  number  of  men  em* 
ployed  can  turn  out  half  a  ton  per  diem  of  1-lb.  and  2-lb. 
tins  of  fish.  The  fish—caught  in  the  lake,  or  immediately 
outside  its  entrance  from  the  sea— consist  of  whiting,  flat- 
head,  bream,  snapper,  salmon-trout,  mullet,  and  guardfish, 
forming  as  good  an  assortment  as  can  possibly  be  desired. 

Bilk  Cui/ruaaiN  Auktbalia,— Mr.  F.  G.  Croft,  of  Pen- 
rith, has  purchased  about  20  acres  of  land,  near  his  resi- 
dence there ,  to  be  applied  to  the  cultivation  of  silk.  He  has 
also  purchased  the  whole  of  the  fine  lot  of  mulberry  trees 
(ifortfs  mtdikaidu),  belonging  to  Mr.  John  Muston,  at 
the  North  Shore,  specimens  of  the  leaves  of  which  exdted 
such  favourable  attention  at  a  late  meeting  of  the 
Acclimatisation  Society  of  Sydney. 

Papeb  Makino. — The  dkectors  of  the  Australian 
Paper  Company  haveporehased,  through  Messrs.  Richard- 
son and  Wrench,  a  portion  of  the  Collingwood  Estate,  near 
Liverpool,  New  South  Wales,  for  the  purpose  of  carrying 
on  the  manufacture  of  paper.  The  land  consists  of  about  17 
acres,  and  is  considered  to  be  admirably  situated  for  that 
purpose,  having  an  extensive  frontage  to  the  (George's 
Biver,  whence  an  abundant  supply  of  tresh  water  can  be 
obtained.  It  can  also  be  connected  by  a  siding  with  the 
railway. 


dtttBMttU 


Cultivation  of  Tea  ik  India.— The  recent  history 
of  tlie  Indian  tea  trade  furnislies  us  with  an  instance  of 
speedy  and  marvellous  development  almost  without  an 
equal  in  any  department  of  modem  commerce.  Forty 
years  have  not  yet  elapsed  smce  Major  Bruce  first  an- 
nounced his  discovery  of  the  tea  plant  in  Assam,  and  now 
Indian  tea  occupies  an  important  place  in  our  import 
tables,  and  seems  likely  eventually  to  prove  one  of  the 
great  staples  of  Eastern  commerce.  When,  in  1834,  the 
committee  appointed  by  Lord  William  Bentinck  to  re- 
port on  the  beet  method  of  cultivating  tea  in  India, 
with  what  now  appears  to  us  an  amusing  timidity,  re- 
commended the  Qovemment  to  make  some  experiments 
on  the  Himalayan  lange  and  on  the  Neilgherry  hills,  it 
was  little  imasined  that  in  thirtv  years  large  tracts  of 
land  would  he  nnder  cultivation,  that  capital  would 
largely  be  withdrawn  from  other,  and  even  European, 
channels,  to  be  invested  in  tea  plantations,  and  that  so 
profitable  would  the  speculation  be,  that  persons  of  rank 
and  position  would  be  found  devoting  to  it  their  time, 
their  energies,  and  their  fortune.  Marvellous,  however, 
as  is  the  recent  growth  of  our  Indian  tea  trade,  its  ad- 
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vance  has,  fortuoately,  at  the  same  time,  been  a  steadily 
progressive  one.  For  several  years  after  Lord  William 
Bentinck*8  committee  had  ceased  to  sit,  the  exports  of  tea 
from  India  were  miserably  small,  and  were,  indeed,  com- 
mercially speaking,  scarcely  perceptible  when  placed  side 
by  side  with  the  gigantic  trade  of  China.  Ttie  sales  of 
Assam  teas  in  1847  were  only  144,161  lbs.,  while,  three 
years  later,  they  amounted  to  253,427  lbs.  The  amount 
of  tea  exported  from  Calcutta  to  Great  Britain  in  the 
year  ending  October,  1861,  was  1,624,030  lbs. ;  in  the 
year  ending  Oct»ber,  1862,  1,949,866  lbs. ;  in  the  year 
ending  October,  1863,  2.724,046  lbs. ;  while,  in  the  pre- 
sent year,  it  has  risen  to  8,343,663  lbs.  But  if  the  past 
has  produced  such  results,  what  hopes  may  we  not  en- 
terUin  for  the  future  I  We  believe  that  we  are  not  ex- 
aggerating when  we  assert  that  the  supply  of  Indian  tea 
for  1865  will  show  an  increase  over  the  present  year  of 
something  like  25  per  cent. ;  and  when  we  remember  the 
quality  of  the  commodity  itself,  and  the  increasing  value 
which  every  day's  experience  attaches  to  it,  we  must 
hesitate  before  we  set  down  as  the  dream  of  an  enthusiast, 
the  assertion  sometimes  made  by  those  interested  in  the 
enterprise,  that  the  day  will  yet  come  when  India  may 
rival  even  China,  and  when  England  may  receive  not 
only  her  cotton,  but  her  tea  from  lier  great  Eastern  de- 
pendency. Whatever  truth  there  may  be  in  these  an- 
ticipations, it  is  certain  that  the  increase  of  tea  plantations 
in  India  must,  ere  long,  produce  a  marked  alteration  in 
the  social  condition  of  the  population  of  many  parts  of 
that  vast  empire.  A  now  clasn  of  Europeans  will  be,  and, 
indeed,  are  already  being  introduced  into  India— persons 
with  comparatively  small  capital,  but  who  are  attracted 
by  the  enormous  profits  which  are  now  to  be  realised  by 
the  growth  of  tea.  The  advent  of  these  English  planters 
will  necessarily  introduce  a  fresh,  and,  we  think,  a  more 
healthy  element  into  Anglo-Indian  Society,  will  furnish 
the  stimulus  to  native  industry  which  is  so  much  required, 
and  will  establish  centres  from  which  civilization  may  ul- 
timately permeate  the  masses  of  the  native  population.  A 
few  years  ago  it  might  have  been  necessary  here  to  notice 
and  reply  to  the  assertions  then  so  confidently  made  by 
some  would-be  authorities  to  the  effect  that  the  supply 
we  annually  receive  from  China  is  so  nearly  all  that  the 
British  market  demands,  that  no  great  increase  in  Indian, 
or  even  Chinese  production,  could  ever  be  made  a  paying 
speculation.  Exaggerated  as  it  may  appear  to  readers  of 
the  present  day,  it  is  nevertheless  true  that  Parliament, 
not  so  many  years  ago,  was  assured,  on  very  distinguished 
official  authority,  that  it  was  "  more  than  probable  that 
tea  has  now  reached  the  limit  of  consumption  In  England, 
and  that  any  reduction  of  taxation  would  not  augment 
the  use  of  this  innutritions  leaf."  We  need  scarcely  say 
that  the  experience  of  every  year  which  has  elapsed  since 
this  rash  prophecy  was  uttered,  has  shown,  in  a  very 
decisive  manner,  the  folly  of  such  Parliamentary  utter- 
ances; and  it  may  now  be  confidently  asserted  that,  so 
long  as  Indian  tea  preserves  its  present  strength  and 
flavour,  there  is  not  the  slightest  fear  of  a  falling  off  in 
the  demand,  let  the  supply  from  China  be  what  it  may. 
Groundless,  however,  as  were  such  fears,  it  cannot  be 
denied  that  there  are  difficulties  which  may  injuriously 
affect  our  great  Indian  experiment.  The  EnglUhman 
recently  sounded  an  alarm  which,  we  believe,  will  be 
echoed  by  those  who  are  well  acquainted  with  the  recent 
course  of  affairs  in  the  tea  provinces  of  India.  The  planters 
in  Assam  and  Cachar  find  themselves  at  the  present 
time  threathened  with  the  same  dangers  which  in  other 
countries  proved  fatal  to  the  tea  experiment.  The  labour 
question  is  proving  the  great  stumbling-block  in  the  way 
of  ultimate  success.  We  have  it  on  the  authority  of  Sir 
Emerson  Tennent,  that  the  abortive  expeiiment  in  Ceylon 
terminated  as  it  did,  not  on  account  of  any  fault  connected 
with  the  soil  or  climate,  but  solely  from  the  want  of 
skilled  labour.  Again,  the  failure  of  the  interesting  at- 
tempt to  introduce  tea  cultivation  into  South  Carolina,  made 
by  Dr.  Smith,  of  Greenvnie,  in  1850,  most,  we  believe, 


be  traced  to  the  same  all-important  cause.  Examples 
such  as  these  ought  to  be  sufficient  to  impre^  us  with  a 
sense  of  the  gravity  of  the  present  crisis  in  India.  Mis- 
under^tiindings  between  the  planters  and  the  coolies  seem 
unfortunately  to  be  constant  throughout  the  north-eastern 
provinces  of  India,  and,  so  far  have  matters  gone,  that  the 
Englishman  declai^es  that,  if  something  be  not  done,  tea 
planting  in  Assam  will  soon  become  a  losing  speculation, 
and,  at  last,  die  out  altogether.  Without  at  all  endorsing 
this  very  sweeping  statement,  we  do  not  hesitate  to  say 
that  serious  injury  may,  at  the  present  moment,  be  inflicted 
on  the  material  prosperity  of  India,  if  some  satisfactory 
settlement  of  the  differences  between  the  contending  par- 
ties be  not  speedily  airived  at.  In  every  country  into 
which  coolie  labour  has  hitherto  been  intn>duoed  very 
great  difficulty  has  been  found  in  arranging  and  working 
out  the  details  of  the  peculiar  contract  system  which 
forms  the  basis  of  all  coolie  engagements.  The  Govern- 
ment authorities  have,  in  most  cases,  only  been  too  ready 
to  let  matters  take  their  own  course,  and  to  allow  masters 
and  coolies  to  settle  their  differences  between  themaelvea 
as  they  best  like.  This  species  of  lamez-faire  policy  baa, 
unfortunately,  been  pursued  in  Assam  and  Cachar,  and 
threatens  disastrous  results.  The  Indian  Government, 
however,  have  it  in  their  power  to  apply  a  remedy  to  this 
state  of  things,  and,  by  a  stringent  system  of  regulationa 
binding  fairly  and  impitrtially  both  masters  and  coolies, 
to  restore  while  it  is  yet  passible  a  good  understanding 
between  them,  and  thus  save  from  destruction  a  rapidly- 
advancing  branch  of  industry,  which,  while  it  is  certain 
to  conduce  to  the  material  prosperity,  will  also,  we  believe, 
ultimately  be  found  an  efficient  instrument  in  the  promo- 
tion of  the  moral  and  social  regeneration  of  our  great 
Indian  empire. 


C0lomt8. 


Sydmet  Fish.  —  A  collection  of  young  fish  frooi 
Sydney,  consisting  of  Muiray  cod  and  Mauritius  carp, 
have  bieen  safely  deposited  in  Beriima  River.  The 
collection  had  been  obtained  by  the  Rev.  Dr.  Haasall 
from  the  Acclimatisation  Society  of  Sydney,  and  by  him 
brought  to  Berrima,  for  the  purpose  of  propagation  in  the 
Wing  Elcarrible. 

AiLAMTHus  Silkworm.— The  following  remarks  were 
made  by  Dr.  Bennett,  at  an  ordinary  meeting  of  the 
Sydney  Acclimatisation  Society: — Dr,  Bennett  reported 
that  the  ailanthus  silkworms  recently  hatched  had  all 
perished.  A  number  had  been  produced  irom.  the  eggs 
sent  by  Mrs.  Devonport  from  Adelaide.  From  being  un- 
able to  procure  their  natural  food  at  this  season  of  the 
year,  attempts  were  made  to  feed  tbeni  on  young  letiQoe 
and  mulberry  leaves,  as  well  as  the  foliage  of  the  castor 
oil  tree ;  they  eat  leaves  of  the  lettuce  and  white,  but 
not  the  castor  oil  tree  leaves.  The  first  worms  were  pro- 
duced on  the  28th  June,  and  the  last  died  on  the  19th 
July.  It  would  be  desirable  in  future  to  take  precautions 
to  prevent  their  hatching  until  the  season  arrivea  when 
the  ailanthus  tree  developes  its  foliage. 

Cotton  in  Queensland. — The  cotton  plantationa  have 
been  very  uncertain  in  their  returns,  and  in  some  in- 
stances the  crops  in  low  situations  have  been  totally 
destroyed  by  floods  during  the  picking  season,  while  on 
others  a  very  profitable  yield  has  rewarded  the  growers. 
It  is  rumourea  that  one  company,  established  for  the  par* 
pose  of  cotton  cultivation,  are  about  to  abandon  the  an- 
dertaking.  With  the  experience  of  the  paat  few  years 
as  a  guide  to  future  operations  it  is  anticipated  that  the 
result  of  next  season  will  finally  settle  the  question  aa  to 
the  profits  to  be  expected  from  cotton  growing  in  this 
colony. 

New  Zealand. — Seat  of  Government.— A  subject 
which  naturally  excites  a  considerablo  amount  of  intereet 
is  the  proposed  removal  of  the  seat  of  government  from 
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Anckltnd  to  a  site  in  Cooka  Strait.  The  decision,  it  is 
•opposed,  mast  lie  betvreen  the  three  towns  of  Wellington, 
PtdOD,  and  Nelson,  and  the  Commissioners  who  have 
been  appointed  to  make  the  selection  are  expected  to  reach 
Ndsoo  very  shortly. 

New  Zsaland  Tblboraph. — Arrangements  are  so  far 
idTi&oed  for  establishing  telegraphic  communication 
between  all  the  provinees  of  these  islands  that  there  is  no 
dcaltt  bat  it  will  be  in  full  operation  next  summer.  The 
wife  and  other  apparatns  was  expected  to  shortly  arrive. 


M.  GoiujkUiiiH,  PuBLisBER,  PABis. — This  gentleman 
who  was  carried  oflf  with  fearful  suddenness  by  disease  o 
the  heart,  at  the  age  of  63,  held  a  very  eminent  position 
in  eoonectioa  with  political  economy  and  cognate  matters. 
He  was  the  founder,  or  Joint  founder,  of  the  Journal  des 
AonomisUt,  and  also  of  the  Political  l£conomy  Society,  and 
the  publisher  of  the  admirable  Dictiormaire  de  Commeree, 
of  the  AMuatre  d$  VJBconomie  Foliiiquet  and  of  a  large  pro- 
portion  of  all  the  works  published  of  late  years  on  similar 
nbjects.  M.  Guillaumin  was  a  man  of  cultivated  mind 
and  peculiarly  engaging  manners,  and  was,  probably,  the 
last  representative  of  a  most  worthy  class  of  publishers. 
He  resided  at  his  place  of  business,  in  the  Rue  Richelieu, 
and  kiis  house  was  the  resort  of  all  the  most  eminent 
political  and  social  economists  of  the  day.  He  belonged 
to  the  liberal  party,  but  he  was  more  remarkable  as  the 
friend  and  patron  of  all  who  advocated  the  removal  of 
restrictions  on  trade  and  the  amelioration  of  the  condition 
of  the  working  classes.  He  was  a  man  of  the  highest 
integrity  in  all  his  connections,  and  his  death  is  a  loss,  not 
only  to  the  party  with  which  he  was  connected,  but  also 
to  FruKse.  A  large  number  of  eminent  men  followed  the 
remains  to  their  la^  home,  and  M.  Passy,  formerly 
Minister  of  Finance,  delivered  a  simple  and  most  touching 
sddress  over  the  tomb,  recording  the  hope  that  the  work 
which  M.  Goillaamin  had  commenced  would  not  die 
with  him.  He  leaves  no  successor,  his  family  consisting 
only  of  two  daughters,  who  were  his  beloved  companions 
and  fellow-labourers. 


PaacnoAi*  Divtabt,  fob  Famiubs,  Schools,  and  thb 
Laboubdio  Classes.     By   Dr.  Edward  Smith,  F.R.S. 
[Waitm   tmd   Mabeiley).^Dr.    Smith  has   been   long 
known  to  the  members  of  the  Society  of  Arts  as   an 
aatbority  on  questions  of  diet,  and  received  one  of  the 
Society's  medals,  in  1861,  for  papers  read  by  him,  and  re- 
searches made  into  the  influence  of  alcohols  and  tea. 
Daring  the  present  year  the  subject  of  dietary  was  largely 
dlscossed,  under  his  presi-lency,  at  the  Physiological  !dec- 
tion  of  the  British  Association,  and  to  that  may  probably 
be  attrtbated  the  publication  of  this  practical  work  on 
dietary.     There  can  be  no  doubt  that  a  work  which  might 
be  a  safe  guide  to  the  different  classes  of  the  community 
was  much  needed— one  which  should  be  cheap,  and,  while 
written  with  scientific  accuracy,  should  be  simple  and 
practical  in  its  directions.    No  writer  of  the  present  day, 
probably,  possesses  more  of  the  qualities  needed  for  such 
aa  undertaking  than  Dr.  Smith,  and  his  authority  will  be 
generally  accepted.       The  preface  informs  the  reader 
that  '•  the  following  work  is  intended  to  bo  a  guide  to 
heads  of  famQies  and  schools,  in  their  efforts  to  properly 
nourish  themselves  and  those  committed  to  their  care ; 
snd  aUo  to  clergymen  and  other  philanthropists  who 
take  an  interest  in  the  welfare  of  our  labouring  popula- 
tKMi.    It  is  essentially  practical  and  popular  in  its  aim, 
sod  therefore  contains  directions  rather  than  arguments, 
but  at  the  same  time  it  is  based  upon  the  most  advanced 


state  of  the  science,  and,  except  in  the  exclusion  of  many 
technical  terms,  is  scientific  as  well  as  popular.  The  un- 
usual interest  with  which  the  subject  of  dietary  is  now 
regarded,  both  in  a  personal  and  philanthropic  point  of 
view,  leads  to  the  hope  that  the  publication  of  this  work 
is  not  Inopportune,  and  the  more  so  that  the  Government 
has  lent  the  most  effective  aid  in  the  collection  of  facts, 
on  which  it  is  in  fact  founded,  as  shown  by  the  Ueports  of 
the  Medical  Officer  of  the  Piivy  Council  for  the  years 
1862  and  1868,  and  the  press  has  warmly  advocated  the 
importance  of  the  subject.  But  to'clergymen  and  medical 
men,  more  than  to  others,  do  the  labouring  classes  look 
for  advice ;  and  much  of  the  usefulness  of  this  and  simi- 
lar works  mu9t  depend  upon  their  efforts.  Ladies,  also, 
may  exert  the  most  beneHcial  influence,  and,  with  a  view 
to  aid  such  efforts,  1  have  added  in  an  appendix  certain 
forms  of  handbills  suited  for  distribution  to  the  poor." 
Tiie  reader  will  concur  with  the  author,  when  he  adds 
tliat  "  it  cannot  be  doubted  that  as  dietary  is  a  most  neces- 
sary and  powerful  agent  in  the  treatment  of  disease,  so  is 
the  due  supply  of  food  a  chief  means  of  preventing  disease 
and  diminishing  the  burdens  of  the  community.  Hence 
the  subject  has  as  much  interest  to  the  statesman  as  to 
the  physician ;"  and  we  feel  assured  that  the  work  in 
question  will  be  extensively  read  and  do  good  service. 

The  Farm  Homesteads  of  England.  By  J.  Bailey 
Denton,  M.  Inst.  C.E.,  F.G.S.,  Honorary  Member  of  the 
Royal  Agricultural  S<)cicty  of  Hanover,  and  Engineer  to 
the  General  Land  Drainai-e  and  Iniprovcnient  Coni|>any. 
( Chapman  and  Hall.)  To  farm  successfully  with  dcleotive 
and  ill-arranged  buildings  is  no  more  practicable  than  to 
manufacture  profitably  in  scattered,  inconvenient  work- 
shops, in  place  of  one  harmoniously-contrived,  coniplctely- 
fltted  mill.  No  one  who  is  at  all  acquainted  with  the 
farmsteads  of  Great  Britain  can  fail  to  be  struck  with 
their  want  of  adaptation  to  the  purposes  for  which  they 
are  required.  Not  only  do  those  which  were  erected  in 
the  last  century  fall  to  agree  with  our  improved  modes  of 
husbandry,  but  there  will  be  no  exaggeration  in  saying 
that  they  were  not  suited  even  to  the  requirements  of 
those  for  whom  they  were  built.  In  former  years  such 
buildings  might  be  characterised  as  a  mcdlev  of  hovels 
and  sheds,  thrown  together  without  system.  They  wanted 
the  merit  of  convenient  arrangement  as  much  as  of  archi- 
tectural design.  (Jp  to  a  very  recent  date,  a  professional 
education  was  considered  rather  to  unfit  a  man  for  this 
branch  of  art;  and  the  landlord  had  recourse  to  local 
talent,  of  whatever  order  it  might  be.  The  provincial 
builder  was  usually  entrusted  with  the  preparation  of  the 
plans,  in  the  same  way  that  the  blacksmith  and  wheel- 
wright were  looked  to  for  the  implements  of  tillage.  He 
performed  this  duty  with  but  little  reference  to  the  site  or 
character  of  the  farm,  and  generally  upon  examples 
afforded  in  the  neighbourhood.  In  fact  the  plan,  under 
the  pencil  of  a  parsimonious  landlord,  was  apt  to  be  so 
curtailsKl  as  to  be  seriously  detrimental  to  the  conduct  of 
business ;  while  under  that  of  a  landlord  used  to  yield  to 
the  whim  of  a  tenant,  it  was  expanded  beyond  desirable 
limits.  There  was  not,  what  we  have  now  arrived  at 
under  the  stimulation  of  an  imperious  necessity,  any  col- 
lection of  well-recognised  axioms.  In  quarters  where 
Farm  Architecture  has  ceased  to  be  treated  as  a  mere 
matter  of  taste,  and  where  the  prosperity  of  the  tenant 
has  been  shown  to  depend  in  a  great  measure  upon  the 
sufficiency  and  competence  of  the  accommodation  afforded 
by  the  homestead,  its  buildmgs  have  been  designed  with 
the  requisite  fitness  for  the  farm,  and  constructed  with  a 
view  to  durability.  Agriculture,  in  fact,  has  most  pro- 
perly come  to  be  regarded  as  a  manufacture;  and  the 
benefits  arising  from  a  perfect  adaptation  of  the  farm 
buildings  to  the  various  operations  conducted  within  them 
are  now  generally  admitted.  Much  careful  attention,  in 
different  parts  of  the  country,  has  of  late  been  given  to 
this  subject,  and  several  works  have  been  publislied, 
setting  forth  plans  and  data  of  a  very  valuable  description. 
These,   however,  have   generally    contained    only    the 
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design  of  a  single  architect,  and  have  mostly  been  issued 
to  create  or  sustain  professional  repute.  This  course 
might  have  been  followed  in  the  present  instance,  but  the 
editor  has  preferred  to  collect  a  series  of  the  plans  of 
many  different  designers,  but  adapted  to  the  requirementa 
of  modern  husliandry  under  all  its  phases  of  breeding, 
feeding,  and  dairying,  in  various  localities  and  climates ; 
being  strongly  impressed  with  the  fact  that  what  the 
landowner,  farmer,  and  architect  now  require  is  an  ex- 
position of  the  leading  principles  of  this  branch  of  con- 
structive art,  as  tliey  are  illustrated  by  accomplished 
results  on  the  farms  of  our  foremost  agriculturists. 
Hence  the  desirability  of  a  work  like  the  present,  which 
collects  and  records  valuable  precedents,  and  professes 
to  give  the  present  state  of  our  knowledge  on  the 
subject.  The  editor  has  accordingly  represented  twenty- 
four  specimens  of  homesteads,  the  plans  being  accom- 
panied with  descriptive  matter  not  only  concerning 
the  buildings,  but  also  the  farms  upon  which  they  are 
situated,  and  the  modes  of  hnsbanary  to  which  they 
apply.  They  embrace  covei-ed  homesteads,  and  home- 
steads distinguislicd  by  special  accommodation  for  the 
rearing  and  feeding  of  all  descriptions  of  stock;  care 
having  been  taken  to  select  examples  from  farms  of  various 
sizes  as  well  as  from  those  characteristic  of  different 
localities,  in  order  that  persons  concerned  may  study  pre- 
cedents analogous  to  their  particular  requirements.  It  has 
been  found  desirable  to  combine  with  these  plans,  draw- 
ings of  farm-houses  and  labourers'  cottages,  together  with 
an  illustrated  digest  of  the  principles  of  arrangement  and 
construction  which  govern  the  details. 


^m. 


PoDLTBY  Show  in  Pabis.-— Five  of  the  taio/u  in  the 
PakiU  d»  Vlndmtriit  the  sides  of  which  were  covered  a 
few  months  since  with  the  productions  of  the  artists  of  all 
nations,  presented  an  extraordinary  appearance  on  the 
19th,  20th,  and  2lBt  insUnt.  In  place  of  historv,  battles, 
landscapes,  and  portraits,  were  collected  the  inanimate 
bodies  of  fowls,  turkeys,  geese,  and  ducks.  The  exhibition 
was  a  great  success :  there  were  more  than  five  hundi'ed  con- 
tributora,  and  between  two  and  three  hundred  specimens 
of  poultry  of  one  kind  and  another.  J^ineteen  depart- 
ments were  represented.  The  arrangements  were  aomir- 
able :  doping  tables  were  placed  aromid,  and  double 
stands  of  the  same  kind  in  the  centre  of  each  room. 
These  wei-e  covered  with  blue  paper,  upon  which  the 
poultry  was  laid  out,  with  ample  space  on  all  sides, 
the  various  lots,  eacli  consisting  of  four  specimens,  being 
separated  by  fillets  of  wood,  painted  red,  so  that  every 
article  exhibited  could  be  seen  perfectly.  On  the  walls  were 
neatly-painted  device<i,  containing  the  names[of  the  classes 
and  localities  of  production,  and  hung  about  with  laurel, 
intermingled  and  enlivened  by  a  few  coloured  ribbons. 
The  first  day  was  devoted  to  arrangement ;  the  second, 
till  one  o'clock,  to  the  decisions  of  the  jury ;  after  which  the 
public  was  admitted  at  a  charge  of  half  a  franc ;  and  the 
third  to  exhibition  and  sale  of  the  articles.  The  jury  was 
composed  of  Comte  Leopold  Le  Hon,  President,  represen- 
tative in  the  Corps  Legislatif  of  the  department  of  Ain, 
famous  for  its  poultry ;  two  Inspectors-General  of  Agri- 
culture,  four  fanners,  and  four  dealers  in  poultry.  The 
sum  of  four  thousand  francs  was  devoted  to  priises,  besides 
medals  in  gold,  silver,  and  bronze.  The  grand  prize 
consisted  of  a  large  gold  medal  and  a  thousand  francs. 
The  awards  were  marked  by  means  of  oval  ca«t-irt)n 
tablets,  painted  blue,  with  the  raised  letters  picked  out  in 
gold  colour.  The  fowls  were  divided  into  five  categories 
—birds  of  the  races  of  La  Bresse,  of  La  Fl^he,  of 
Iloudan,  of  Normandy,  and  miscellaneous.  The  firat  of 
these  was  by  far  the  most  numerous,  as  the  poultry  is  the 
most  esteemed.  One  gold,  one  silver,  and  a  number  of 
bronze  medals  and  honourable  mentions  were  awarded  in 


each  class,  and  the  grand  Prix  d'honneur  was  awarded  to 
M.  Gorgondet,  of  Treffort,  in  the  department  of  the  Aix, 
for  four  pullets  of  the  race  of  La  Bresse.    The  other  five 
classes  consisted  of  turkeys,  ducks,  geese,  pigeons,  Guinea 
fowls,  and  other  poultry.    The  department  of  Seine-et- 
Oise  carried  off  the  first  and  second  prizes  for  turkeys, 
that  of  Ome  the  gold  medal  for  geese,  and  Bouen  the 
same  for  ducks.    The  fowls  of  La  Bresse  were  not  so  re- 
markable for  size  as  for  smallness  of  bone  and  plumpness ; 
and  the  manner  in  which  they  are  prepared  for  market  is 
quite  artistic.    Some  of  the  geese  were  truly  gigantic  ; 
but  the  turkeys  would  not  have  borne  comparison  perhaps 
with  those  of  Leadenhall  market.     The  sale  was  ver\' 
brisk,  and  the  names  of  almost  every  celebrated  gastro- 
nomic establishment  in  Paris  were  to  be  seen  on  tkJkets  in 
all  directions.     Fort^  and  fifty  francs  were  asked  and 
easily  obtained  for  prize  geese  and  turkeys ;  and  fowls  that 
had  obtained  medals  were  marked  in  the  morning  after 
the  exhibition  as  high,  if  not  higher,  than  thii-ty-six  francs 
each.    Poultry  is  an  article  of  great  importance  in  France, 
and  the  rearing  of  fowls  in  La  Bresse,  Burgundy,  is  ono 
of  the  staple  occupations  of  the  locality ;    but  it  is  not 
carried  on  iu  large  establishments,  experience  proving  that 
the  collection  of  large  numbers  of  poultry  in  one  place 
invariably  gives  rise  to  epidemics  amongst  them.    The 
Bresse  race  is  not,  however,  so  pure  as  some  others,  the 
delicacy  of  the  meat  and  the  rapidity  of  the  fattening 
being  supposed  to  depend  principally  on  soil  and  the  mode 
of  feeding.     The  Bresse  pullet  can  be  fattened  at  the  age 
of  three  months,  while  those  of  other  localities  car.not  be 
got  ready  for  market  till  after  the  fifth  or  sixth  month. 
The  modes  of  rearing  poultry  differ  in  different  localities. 
At  La  Bresse  a  pullet  of  three  months  is  worth  about  two 
francs,  and  the  fattening  occupies  from  fifteen  to  thirty 
days.     To  produce  what  is  called  a  fat  pullet  takes  about 
five  gallons  of  meal,  made  from  maize  and  black  wheat. 
This  is  mixed  with  curdled  milk  and  given  to  the  poultry 
in  balls ;  the  greater  part  are,  however,  only  half  fattened. 
A  fine  fat  pullet  sells  for  six  to  ten  francs ;  an  ordinary 
one  for  three  to  five  francs  at  the  local  market  of  Bourg. 
The  poultry  of  the  Flbche  race  is  fed  in  the  department 
of  the  Sarthe,  on  barley  and  black  wheat  meal  mixed  in 
the  same  way  with  milk.    Four  young  cocks,  for  which  a 
prize  was  given,  averaged  eleven  pounds  (English)  each, 
and  were  valued  at  208.  to  24s.  each. 

South  Kensington  Museum  "  Boxing  Days."— Since 
the  opening,  in  1857,  the  numbers  e&ch  year  have  been  as 
follows :— 1867,  6,918;  1868,9,683;  1869,8,661;  1860, 
6,967;  1861,  9,694;  1862,  6,962;  1863,  8,382.  The 
annual  average  has  thus  been  7,760,  but  on  Monday  last 
the  numbers  exceeded  12,890. 

Wabmikg  of  Bailway  Cabbiages. — ^It  is  reported  that 
experiments  in  warming  carriages  by  steam  have  been 
made  on  the  Boyal  Eastern  line  of  Prussia,  between 
Bromberg  and  Thorn,  and  with  complete  success.  Pre- 
viously the  carriages  reserved  for  ladies  were  warmed  by 
means  of  hot  sand  or  stones,  but  both  were  found  insuffi- 
cient or  objectionable.  In  the  new  arrangement,  a  s|iecial 
boiler  is  placed  in  a  luggage  van,  and  the  steam  is  con- 
veyed, by  means  of  junction  pipes,  into  wooden  cylinderF, 
placed  in  all  the  carriages.  Each  compartment  is  pro- 
vided with  a  small  lever,  which  enables  the  travellers  to 
regulate  the  temperature  according  to  their  feelings. 
During  the  experiments  in  question  the  heat  was  main- 
tained at  22^  Heaumm-. 

Fbknch  Aoadkmt  of  Ihscbiftions  and  Belleb 
Lettres.— Mr.  Edward  William  Lane,  of  London,  has 
just  been  elected  a  corresponding  member  of  this  brandi 
of  the  French  Institute,  in  the  place  of  Baron  de  Witte, 
promoted  to  the  rank  of  Foreign  Associate. 

Gebman  Piotubes. — At  the  sale  of  the  library  of  the  late 
M.  Favart,  a  co[)y  of  Lebrun's  Gallery  of  Flemish,  Dutch, 
and  German  Painters,  sold  for  more  than  £10.  Gilray's 
caricatures,  a  rare  copy,  with  the  46  suppressed  plates, 
fetched  £8  odd.  A  curious  collection  of  nearly  100  sketches 
on  vellum  and  paper,  representing  Italian  and  German 
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ostamet,  bv  Tarieos  arUatt  of  the  Utter  half  of  the  I6th 
and  the  eerly  put  of  the  17th  centniy,  was  eold  lor  £8. 

Napstba  SpBtHGs. — ^The  peDii»iilaofLenkonui(AiUtlc 
BobU)  contftine  muoenms  ^>riDgi  of  naphtha.  No  len 
tlun  109  tre  novr  worked,  and  yielding  aonaally  alxwt 
4^  tons  of  naphtha,  eimilar  to  that  brought  Ihmi 
America.  Thereare  also  many  springs  of  the  kind  in  the 
Iile  of  Taman. 

Proposed  Pottebies  iNDUoniAL  ExmBtrioii,— It  wis 
suggested  at  a  recent  meeting  of  the  eommittee  of  the 
Hanley  Mechanics'  Institution  that  an  ezhibiiUNi  of  the 
prod  actions  of  the  workmen  in  that  distrkt  shonli  be 
held.  The  proposal  was  well  received,  and  a  eommittee 
VIS  appointed  to  make  the  neeeasaiy  prellminarlei. 
Arrangements  hare  been  so  fitf  made  tliat  it  is  eoDiJdered 
FTobable  that  the  eshUdtSon  wiU  be  held  in  the  month  of 
April,  and  from  the  active  wajr  in  which  the  oommfttee 
an  entering  into  the  undertaking  it  is  likely  to  prove 
reiy  Buooettfal. 

ScHOLAsrto  RaotfTBATioff.— The  Genend  Committee 
for  promoting  this  olgect,  encooraged  by  the  sooceai  which 
hu  attended  the  movement  in  fltvoor  of  SeholaMiB 
Registration,  has  resolved  to  convene  a  pnbllo  meeting  of 
Hihoolmasters,  and  others  interested  in  education,  to  con- 
adcr  the  best  means  of  faringimr  the  questkin  before  the 
Legislature  and  the  pubUe.  Tlie  meeting  will  be  held, 
bv  penniflrfoD  of  the  Conndl  of  the  Society  of  Arts,  on 
llinrsday,  5th  Janoary,  at  2  p.m.,  at  tlie  rooms  of  the 
Society,  Joho-street,  Adelphi.  The  Hon.  fleeretary  will 
read  a  report  of  the  progress  of  the  movement  to  this  date, 
sod  will  ^vieanonttineof  thelCedieal  Act,  which  has  mg* 
gested  the  proposed  Aet,  on  a  somewhat  analogoos  plan, 
for  the  Registration  of  Schoolmasters  and  Teaehen. 
^veral  gentlemen  of  influence  will  take  part  in  the 
mating ;  and  it  is  hoped  that  all  promoten  of  edueatkmal 
i«<brm  will  «ide%voar  to  attend,  and  co-operate  with 
thoM  whose  object  is  to  obtain  for  the  public  some  pro* 
tectioo  against  incompetent  educators,  and  for  the  pro- 
Rwian  the  poeitfon  to  whfioh  its  eharaeter  and  importaaoe 
entitle  it. 

PcBLic  WoBKs  IK  PABis.— The  Pfcfect  of  the  Seine 
baa  ja»t  pnbliahed  his  annnal  finandai  report,  and  from 
tkii  and  other  oifidal  sooroes  wo  learn  the  cott  of  the 
vorki  carried  on  in  Paris  during  the  last  twelve  yearn. 
The  amount  expended  on  demolitions,  reconstructionii, 
aad  emhf  1  ]  isltmenis,  that  is  to  smt,  on  eztiaordinaiy,  as 
dbtinguished  irom  the  worlcs  of  the  city,  is  given  as 
9<'i0.€66,627  francs,  or,  in  round  numbers,  about  three 
millioos  sterling  on  an  aversge  per  annum.  Of  this 
t^xal  the  city  of  Bute  has  soppiaBd  rather  mors  than  two* 
thirds,  and  the  State  lew  than  a  tenth ;  the  balance  being 
derived  from  a  rsnle  of  land  and  other  miaosUaneons 
KUTces.  The  iKK)  and  odd  millions  have  been  divklod 
amongit  vbHoos  works  in  the  following  proportion:— 
Nearly  83  millioos  for  charitable  object r  ;  religious  edifices, 
npvards  of  32  millions;  municipal  buildings  and  schools, 
aors  limn  64  millions;  tlie  great  market,  nearly  12 
01  ill  ions ;  bridges  and  roads,  nearly  60  mtUioni ;  formation 
of  new  boalevards  and  streets,  690|  millions;  extensbn 
ef  Parie  to  the  fortiOcsatkine,  inchiding  the  removal  of  the 
O.'troi  wall  and  gates,  and  construction  of  the  new  barrieFS, 
iwarlv  1 30  millions  of  franos.  In  1859  Paris  was  lighted 
^▼  14,911  gas  lamps,  and  the  baoliene  by  2^12  gaa  and 
'"•O  oil,  making  a  total  of  18,939  lights,  now  inereaeed  to 
•ii).399.  The  great  system  of  drainage  is  approaching 
iuoooclasjon ;  and  in  the  month  of  Mky  next  Paris  will 
Have  its  new  rirer  in  the  oanal  which  is  being  oonstnicfted 
t'l  Icing  the  watem  of  the  Dhuia  to  the  capital ;  artesian 
veils  have  been  eonk ;  large  reservoirs  for  the  supply  of 
the  city  have  been  formed  in  the  outskirts;  half  the 
theatres  have  been  rebuilt ;  the  psrks  and  promenades 
have  been  planted  and  improved ;  many  public  squares 
bav«  been  i^ssted  and  thrown  open  to  tlie  public ;  new 
road^  and  streets  liave  been  formed,  and  many  old  ones 
^^dened,  yentilaled,  end  otherwise  improved.  This  is 
ccrisinly  a  vast  amount  of  work  to  have  been  done  in  a 


doaen  years,  even  under  the  extraordinary  dreumstances 
of  the  case ;  and  It  Is  astonishmp^  that  even  the  immense 
sum  ^ven  in  the  report  in  question  should  have  been  half 
sufficient  for  what  has  been  performed.  One  of  the  most 
important,  nay,  the  most  important  result  attributed  to 
the  improved  eonditton  of  the  city  is  the  reduction  of  the 
rate  oi  morality.  In  1836,  when  the  first  quinquennial 
census  was  made  In  France  upon  the  present  system,  the 
deaths  were  2*78  per  cent.,  or  in  the  proportion  of  one  in 
36  inhabitants  annually;  in  1841  and  1846  the  nte  was 
neariy  the  same ;  but  in  1656  it  had  fallen  to  1  in  39 ;  and 
it  now  stated  at  about  1  in  40.  With  respect  to  future 
works  a  eommink)n  has  been  appointed  to  draw  up  a 
general  programme  based  on  the  following  questions : — 
What  buildings  require  re-building  or  enlargement  to 
meet  the  necessities  of  the  public  service  ?  What  will  be 
the  ezpenoe  of  each?  and  What  is  the  degree  of  urgency 
of  each,  and  In  what  order  should  they  be  undertsken  f 

Steak  Omnibus. — Nantes  was  the  birth-place  of  the 
omnibus,  and  to  this  day  the  original  arrangement  of  a 
conductress  swinging  in  a  baeket  at  the  back  is  adhered 
tp,  and  having  been  the  first  to  supply  horse  flesh  to  the 
million,  that  busjr  town  seems  bent  upon  setting  aside 
her  own  former  pet  In  &vour  of  a  new  one.  A  steam 
locomotive,  with  nassenger  carriages  attached,  has  for 
some  tune  attracted  great  attention  in  that  place,  and  the 
accounts  published  are  highly  Isudstoiy.  The  new  con- 
veyance n  the  invention  of  M.  Lotz,  an  engineer  of 
Nantes,  and  it  has  obtained  the  attention  of  the  authori- 
ties. A  short  time  since,  at  the  request  of  the  Prefect  of 
the  Department,  the  locomotive,  with  a  ehaf-d-hanct  and 
an  omnibus  attached,  was  driven  into  the  yard  of  the  pre- 
fecture,  where.  It  is  said,  it  was  turned  round  snd  moved 
about  with  singular  facility.  The  Prefect  and  some  few 
other  gentlemen  then  entered  one  of  the  carrbge?,  and 
the  train  was  conducted  through  the  streets  of  the  town 
and  towards  the  Paris  road.  At  first  the  pace  was  that 
of  an  ordinary  trotting  hone,  but  when  outside  the  town 
this  was  increased  to  more  than  sixteen  kilometres — nine 
and  a-half  miles  an  hour.  It  is  reported  that  tlie  mode 
of  attachment  adopted  by  M.  Lotz  is  so  good  that  the 
locomotive,  with  two  carriages  in  its  train,  turns  in  a  circle 
of  about  tliirty  feet  In  diameter.  If  these  reports  be  not 
a  little  too  highly  coloured,  M.  Lota  has  been  more  suc- 
cessful Uian  other  engineera  who  have  attempted  the  ap- 
plioation  of  steam  for  ordinaiy  traffic.  And  even  sup- 
posing Uie  triumph  to  be  achieved,  the  question  of  cost 
still  remains  to  be  answered. 

ELEcrBO-MAQinBTio  IiocoHOTtVK. — ^At  a  meeting  of  the 
Scientific  Society  of  the  Department  of  the  Seine-ct-Oise, 
held  at  VerBailfesa  few  days  since,  a  model  of  an  electro- 
magnetic locomotive  was  exhibited  and  explained  by  its 
inventors,  MM.  Bellet  and  Do  Bouvre.  This  new  en- 
gine is  intended  to  run  on  rails,  and  the  arrangement  of 
Us  parts  is  somewhat  eurioas.  The  driving  power  is 
given  to  a  single  pair  of  wheels  situated  at  tlie  rear  of 
the  engine,  as  in  the  Cramptoo  engines.  A  number  of 
magnets  are  arranged  rsdislly  on  these  wheels,  their  poles 
towards  the  circumference;  the  voltaic  current  is  con- 
ducted from  the  centre  of  each  wheel  to  all  the  magnets 
in  succession,  and  these  latter  act  directly  on  the  iron  rail 
Itself.  The  inventors  claim  for  their  engine  the  great  ad- 
vantage of  excessive  simplicity,  and  moreover,  that  as 
the  magnets  act  directly  on  the  rails,  there  is  a  constant 
amount  of  adherence,  which  does  away  with  the  necessity 
of  weight  to  ensure  safety  even  with  the  highest  speed 
possible.  The  inventors  seem  to  have  specially  in  view 
the  postal  and  telegraphic  service.  They  say: — "This 
machine  may  be  employed  to  carry  letters  and  parcels  in 
the  interior  of  towns  at  the  rate  of  twelve  or  fourteen 
miles  an  Immt,  on  subterranean  rsilroads,  connecting  tiie 
principal  post-offices;  and  as  the  locomotives  for  such  ser- 
rice  would  be  very  small,  the  works  would  be  compara- 
tively mexpensive.  Larger  machines  might  run  on  the 
existing  raihroads,  and  convey  despatdies  at  the  rato  of  a 
hundred  and  twenty  miles  an  hour."    The  machine  is 
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ingenious,  and  doubtlefB  works  well  in  a  model,  but  it  re- 
mains to  be  seen  wheiher  it  would  be  practical  on  a  larger 
scale. 

The  Atlantic  Cable. — The  entire  length,  of  the 
Atlantic  telegi-aph  will  be  2,300  miles.  There  are  seven 
copper  wires  to  form  the  conductor,  so  that  there  are  16,000 
miles  of  copper  wire.  Every  portion  of  this  wire  is  sub- 
jected to  electrical  tests  to  ascertain  its  quality  for  con- 
duction before  it  is  allowed  to  be  worked  up.  The  next 
stage  is  to  coat  these  with  eight  successive  coats  of  the 
insulating  material,  equal  to  an  aggregate  length  of  18,400 
miles.  This  core  is  next  covered  with  jute  wound  round 
it  from  ten  strands,  making  28,000  miles  of  jute  yarn. 
Then  comes  the  outer  coating  formed  of  the  ten  covered 
iron  wires.  The  iron  wire  itself  is  23,000  miles  in  length, 
and  each  wire  is  covered  separately  with  five  strands  ci 
tarred  hemp,  185,000  miles  of  the  latter  being  required, 
making  together  an  aggregate  length  of  material  em- 
ployed of  215,000  miles. 

Chinese  and  Japanese  Works. — A  remarkable  sale 
of  Chine^^e  and  Japanese  curiosities,  stated  to  be  the  pro- 
perty of  Mr.  Marks,  of  London,  took  place  in  Paris  on 
the  29th  November.  Two  large  garden  stools,  or  tabid 
bearers,  in  incised  enamel  work,  ornamented  with  flowers 
on  a  blue  ground,  fetched  £248.  A  fine  four-sided  vase, 
of  the  same  character,  decorated  with  landscapes,  kiosts, 
and  scenes  of  iudustiy,  was  sold  for  more  thau  £68.  A 
rock  crystal  ball,  about  16  and  17  inches  in  circumference, 
realized  upwards  of  £52.  Five  pieces  of  Chinese 
enamelled  ware,  ornamented  with  flowers  and  birds,  the 
vases  being  about  18  inches  high,  sold  for  £108.  Two 
vases  in  old  Japan  porcelain,  38  inches  high,  decorated 
with  landscapes  and  flowers,  in  blue,  red,  and  gold,  realized 
nearly  £59.  A  vase  of  old  Chinese  porcelain,  decorated  with 
agricultural  scenes,  rather  more  than  18  inches  high,  fetched 
nearly  £44.  And  two  vases  of  the  same  manufacture, 
with  cameos  of  figures,  animals,  and  flowers,  in  blue  on  a 
white  ground,  £60.  The  day's  sale  produced  42,868 
francs  (£1,716  nearly). 


f 0  ^amsi^irititids. 


Cuki— 3002— C.  Smith  and  W.  Fletcher. 

Coal  and  coke,  leparating  solphor  firom— 2998— 0.  Blnks. 

Coals,  ^c,  rerolvlng  retorta  for  prodaoiag  oil  firom — 3020 — J.  G. 

Winter. 
Cotton,  ffinning  or  cleaning— 2982— E.  W.  Otwaj. 
Cotton  piecef  in  the  graj,  apparatus  for  finishing— 2933— J.  Eaitipood 

and  W.  Wadsworih. 
Electric  fire  buttons  and  indlcaton— 2997— J.  Sax. 
Felt,  manufiicture  of— 3046— R.  Btchardson. 

Fibrous  substances,  apparatus  for  preparing,ftc— 3063— M.  J.  Boberti. 
Fire-arms,  breech-loading— 3001— T.  WUsoa. 
Fire-arms,  Ac— 3692— J.  O.  Tongue. 

Oases,  apparatus  for  the  production  of— 3018— C.  W.  Siemens. 
Gunpowder,  Ac,  prcTentlon  of  the  accidental  ezploiioa  of— 3017— 

J.  G.  Ulrich. 
Hair  brush,  mechanical— 2999— J.  Keat. 
Hand  stampe— 3028— W.  E.  ^ewtan. 
Hollow  ware,  moulds  for  casting— 3097— J.  Crowley. 
Human  hair,  apparatus  used  when  brushing— 3085— A.  Brlttleboiik. 
Iron,  mannfticture  of— 3071— J.  Vanghan. 
Jaoquard  machine— 310S— J.  and  J.  Leeming,  and  J.  Lister. 
Japanned  ware  and  furniture,  decoration  of— 3054 — A.  Smith. 
Lighthouses,  AC,  apparatus  for  sounding  bells  on— 3057— C.  Ollfer. 
Meat,  Ac,  rooms  and  places  for  curing  and  preeenrlng— ^2995— T. 

Harris. 
Jf  etal  tubes,  ftc,  solid  and  seamless— 3091 — J.  Bamslej. 
Neck  collars— 2967— S.  8.  Maurice. 
Ornamental  fobrics,  production  of— 3012'J.  K.  Crawford. 
Photo  sculpture— 3107— A.  F.  J.  Claodet. 
Pumps— 3021— H.  Wilson. 
Railwaj  carriages,  apparatus  for  enabling  the  guard  to  keep  all  the 

doors  closed  until  the  train  is  to  astand-still— 3067— J.  Holly. 
Railway  carriages,  locking  and  unlocking  the  doon  of— 3024— B.  Shaw. 
Railwajs  and  tramways— 30(il — W.  A.  Adams. 
Ruche  for  i-heniile  and  upholsterer  s  trimmings — 3036—^.  Dizoa. 
Ships,  propellers  for — 2996— J.  Tajlor. 
Signals,  ndlway  carriage  and  passenger— 3016— J.  W.  PxoAtt. 
Silrer,  i&c,  cowng  Iron  and  steel  with— 3095— J.  B.  Thompson. 
Sliding  ganliers,  Ac— 3022— R.  Tje. 
Smoke  consuming  apparatus — 3032 — A.  Blampoil. 
Sound,  apparatus  for  rendering  inaudible— 3000 — F.  C.  Beln. 
Spring  mattresses,  folding— 3004— S.  P.  Kittle. 
Steam  boilers— 3052— W.  Husband  and  J.  Quick,  Jun. 
Stones,  <&c,  apparatus  for  breaking— 3038— T.  Archer,  Jun. 
Submarine  explosires,  oonvejlng  and  exploding— 2582 — W.  M.  Byer. 
Textile  fobrics,  maaufocture  of— 3008— W.  Pollock. 
Throstle  spinning,  &c.,  apparatus  for  oflbcting  the  drag  in— aOBT — 

A.  Pemberton  and  J.  Ford. 
Trayelling,  combined  stretcher,  bed,  cushion,  and  wrapper  for— MiO 

— A.  H.  Robinson. 
Vegetable  substances,  obtaining  extracts  fh)m— 3101— P.  F.  Lunfte. 
Weights,  raising  and  lowering— 2993— J.  Soper. 
Wet  gas  metera— 3059— E.  Mjers. 

IKTBHTION  WITH  COXPLSTa  SPBOinOlTIOa  FOMD, 

straw  hats,  &c,  shaping  and  prcssing--^099-O.  W.  Beldlag  and 
D.  E.  Holman. 


ERRATiT]f.»-Fage  95  in  the  last  Journal,  in  Mr.  Jones's 
speech,  for  **  Lorioers"  read  *'  Tamers." 


MEETINGS  FOR  THE  ENSUIKQ  WEEK. 

Mov.  ..  JSntomdogical,  7. 
Tuxs....  Pathological,  8.    Annual  Meeting. 
Photographic  8. 

Anthropological,  4.    Annual  Meeting. 
Royal  Inst.,  3.    Prof.  Frankland,  "  On  the  Chemistij  of  a 
Coal."    (JuTenile  Lectures.) 
Wao.  ...PharmaceuUcal,  8. 

R.  Sodetj  of  Literature,  8). 
THiTB8...Ro7al  Inst.,  3.    Praf.  Frankland,  **  On  the  Chemistry  of  a 
Coal.*'   (JuTenile  Lectures.) 

Far Philological,  8. 

Sat Rojal  Inst,  3.    Prof.  Frankland,  "  On  the  Chemistr/  of  a 

Coal.'*    (Jurenlle  Lectures.) 


Dattnfs. 


I\rom  CommltMioners  <if  Patent*  Jbumat^  Dteember  23rd, 
GRiirrs  or  Protisioval  Pbotxctiok. 

Aeriform  fluids,  &c,  obtaining  motire  power  fh)m— 3044— M.  P.  W. 

Bonlton. 
Artificial  Aiel,   compounding   hj  agglomeration— 2920— G.  M.  de 

Bayelt  and  J.  E.  Vlgoulote. 
Beer  enelnes,  works  and  cases  of— 2869— R.  O.  Grimee. 
Belt  and  sanatorj  apparatus— 3034— W.  E.  Gedge. 
Bridges,  construction  of— 30G9— A.  J.  Sedlej. 


Jnrom  Commiiiioiurt  of  Patmtt  Jomnat,  Dteeaker  27M. 
Patkhts  Sbalsd. 


1606. 
1616. 
1624. 
1627. 

1628. 
1632. 
1634. 
1637. 
1638. 
1639. 
1644. 
1649. 
1653. 
1658. 

1660. 
1679. 
1744. 
1746. 


J.  M.  Johnson  h  J.  Buckley. 
T.  Thomson  and  J.  Murray. 

C.  Ftlelinhgans. 

M.  L.  J.  Larater  and  E.  W. 

Niblett. 
B.  A.  Brooman. 
A.  KimbaU. 
W.  Brookes. 

D.  Gallafent. 

F.  L.  H.  Danchell. 

T.  Day,  sen.,  A  T.  Dity,  Jun. 

E.  T.  »t.  L.  MacQwlre. 
A.  Thomas. 

N.  Jarrie  and  W.  Miller. 
W.  Jackson,  T.  Qlaholm, 

and  S.  S.  Robson. 
A.  S.  TomkloB. 
A.  B.  Baron  Von  Rathen. 
y.  Pean  and  A.  F.  Le  Gros. 
J.  Lewb. 


1794. 
1795. 
1823. 
1848. 
1849. 
1873. 
1930. 
1949. 
1970. 
2032. 
2046. 

2406. 
2462. 
2507. 

2664. 
2689. 
2714. 


W.  McI.  Craaaton. 

F.  Seebohm. 
A.  V.  Newton. 
J.  C.  Bamadaa. 
J.  Jeflk«^ 
W.  Andenoa. 

P.  O.  B.  Westmaeott. 

A.  H.  A.  Pflughaapt. 
J.  H.  Johnson. 
J.Hodgart. 

G.  Oolea,  J.  A.  Jaqses,  aad 
J.  A.  Faaahawe. 

J.  T.  Pendlebuiy. 

H.  Nelson. 

G.  Coles,  J.  A.  Jaqaea.  suid 

J.  A.  Flsnahawe. 
E.  J.  W.  Pamaoott. 

B.  8cal6. 

B.  L.  B.  Bonzon. 


Patimts  ov  wbicb  TBa  Stamp  Ddtt  of  £60  eab  bciv  Paos. 


3212.  W.  Kempe. 
3271.  W.  E.  Newton. 

16.  J.  Howard  and  E.  T.  Boni- 
fleld. 

22.  G.  Jeffries. 
3214.  J.  H.  Johnson. 


3216.  C.  Smith. 

3217.  J.  RoalndelL 

3218.  C.  Smith. 
3227.  G.  H.  Blrkbeek. 
3249.  E.  Lotd. 

3251.  M.  Henry. 


PATaim  OH  WHIOB  TBB  STAMT  DdTT  or  £100  HAS  BKCN  rAix». 


3136.  W.  Basford. 

3177.  I.  Holden. 

3183,  E.  Gomez  and  W.  MUU. 


13150.  A.  F.  Kyaaston. 
3188.  T.  Booth, 
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Ordinary  Mbetinos. 

Wednesday  Evenings  at  8  o'clock. 

Jak.  18. — <*  On  the  Best  Mode  of  Applying  Power  to 
Propel  TniDfl,  CD  the  Metropolitao  and  other  Railways, 
luviog  Frequent  Statione."  Br  Pjutsb  W.  Barlow, 
£aq.,  F.R.S. 

J  AX.  25. — "  On  the  Best  System  for  Extinguishing 
Hres  in  London."    By  Fbedk.  Young,  Esq. 

Fib.  1. — **  On  London  Sewage,  from  the  Agricultural 
Point  of  View."     By  J.  Chalmbbs  Mobton,  Esq. 

Cantor  Lectubes. 

"Oi  THs  BspBonuoTios  CF  Natubal  Fobvs  by  Abt 
ASD  Mahufaotube."  By  B.  Watebhouse  Hawkins, 
E8Q.,F.Q.S.,  F.L.S. 

Mr.  Hawkins  will  resume  his  Ooorse,  on  Mon- 
day Evenings,  as  follows : — 

Jan.  16th,  1865. — Lbotube  III. — On  the  varieties  of 
artistic  treatment  of  the  forms  of  animal  and  vegetable 
life— pictorial  representation;  conventional  ornamental, 
Allegorical,  and  symbolic  combinations  of  animal  forms. 

Jan.  28bd. — ^Leotubb  IV. — On  the  fitness  of  designs, 
ud  their  adaptation  to  the  conditions  of  the  materials  in 
vhioh  they  are  to  be  produced.  (Demonstrated  by  metal- 
vork  pcoceMee,  nod-moulding,  casting,  and  chasing). 

Jan.  3(>rBw— Leotubb  V. — On  Ceramic  Manufactures, 
with  the  Inflnenoe  of  the  material  on  the  design  and  its 
neosssfol  pfodoction — ^modern  Terra- Cotta,  Delia  Bobbia 
ware,  Majolica,  and  Parian. 

These  Lectures  are  open  to  Members  free  of 
charge,  and  a  Member  has  the  privilege  of 
mtrodncing  ONE  Friend  to  each  Lecture.  A 
i^t  of  tickets  for  this  purpose  has  been  sent  to 
every  member. 

Prizes  to  Art- Workmen. 

The  following  is  a  Catalogue  of  the  works 
eent  in  competition  : — 


FiBST  Division. 
WoBKB  Executed  fboh  pbxbcbibbd  Designs. 

No.  1.  Carving  in   Stone  of  Boy  and  Dolphin.     By 
"  Lennox."    Price  £18. 

2.  Ditto  in  Marble.    By  '*  S."    Price  £15. 

3.  Ditto  in  Stone.    By  Oeorge  H.  Ives. 

4.  Ditto  in  Marble.    By  John  Willis,  20,  Elizabeth- 

street  South,  Pimlioo,  S.W.    Price  £15. 

5.  Carving  in  Wood  of  Chair-bade.     By  James 

Stuart,  7,  Pancras-square,  N.W.    Price  £10. 

6.  Carvbg  in  Stone,  after  a  Gothic  Bradcet.    By  W. 

Weaver,  at  B.  Boolton's,  Sculptor,  Worcester. 

7.  Ditto  in  Stone.    By  "  oj.'*    Pnce  £8. 

8.  Ditto  in  Stone.    By  ''  Leon."    Price  £8. 

9.  Carviog  in  Wood  of  an  Inkstand.    By.  W.  H. 

Baylis,  69,  Judd-street,  W.C.    Price  £50. 

10.  Carving  in  Wood  of  a  Harp-head.    By  T.  E. 

Mayle,  17,  James-street,  Camberwell  New-road, 
S.    Price  (completed)  £15  10s. 

11.  Baphaers  Three  Graces,  Repouss^  Work  in  Metal. 

By  W.  Holliday,  14,  Nailour.street,  Islington, 
N.    Price  £16. 

12.  Ditto.     By  E.  Beresford,  7,  Chapel-street,  Pen* 

tonville-road,  N.    Price  £10. 

13.  Ditto.     By  C.  Jacquard,  1,  St.  Geoige's-road, 

New  Kent-road,  S.£.    Price  £6. 

14.  Ditto.     By  Thomas  Bayley,  Bann-street,  Lady- 

wood,  Birmingham. 

15.  Bepoun^  Work  in  Metal,  after  a  Flemish  Salver. 

By  Septimus  Beresford,  29,  Myddelton-stieet, 
E.C.    Price  £8  Ss. 

16.  Ditto.     By    W.  Ash,  54,  Wych-stieet,  W.C. 

Price  (completed)  £7  7s. 

17.  Ditto.     By  H.  B.  Batchelor,  149,  Si.  John's- 

Btreet-road.  E.C.     Price  £18. 

18.  Hammered  Work  in  Iron,  after  a  Pediment  of  a 

Gate ;  designed  for  use  as  a  bracket.  By  W. 
Letheren,  Lansdown  Iron  Works,  Cheltenham. 
Price  £1  15s. 

19.  Ditto.    By  T.  Winstanley,lO,  Arthur-street,  New 
Ozford-street,  W. 

Ditto  in  brass  of  the  same.    By  J.  Z. 

Child  sleeping,  carved   in    Ivory.     By  J.   W. 

Bentlev,  22,  Sherwood-street,   Golden-square, 

W.    Price  £20. 
22.  Ditto.    By  Johu  Richards. 


20. 

21. 
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23.  Chasing  in  Bronze  of  "  Clytie."    By  T.  Nichols, 

4,  Everilda-street,  Hemingford-road,  N.  Prioe 
£15. 

24.  Ornament  chased  In  Bronze.    By  B.  Chpwood,  3) 

Ittchmond-road,  Park-road,  latingtoii,  A.  Prise 
£15. 

25.  Ditto.     By  R.  £.  Barrett,  26,  HarrifiOD-street, 

Gray'8  Inn-road,  W.O.    Price  £16. 

26.  Ditto.    By  R.  Reynolds,  15,  Oak-village,  Eentiah 

Town,  N.W.    Price  £12  128. 

27.  Ditto.    By  A.  Barrett,  26,  Harrison-street,  Gray's- 

inn-road,  W.O. 

28.  Ditto.     By  8.   R.    Meek,   26,    Harrison-street, 

Gray's-inn-road,  W.O.    Price  £16. 

29.  Ditto.    By  V.  F.  Howe,  23,  Bernera-sti-eet,  W. 

Price  £10. 

30.  Ditto.    By  H.  J.  Hatfield,  16,  Alfred- street,  Tot- 

tenham-coort-road,  W.    Price  £10  lOi. 

31.  Ditto.    By  H.  R.  Batchelor,  jun.,  149,  St.  John- 

street-road,  E.G.    Price  £10. 

33.  Ditto.  By  8.  Dawtry,  2,  Walker-Hreet,  Infirmaiy- 

road,  Sheffield. 

34.  Engraving  on  Silver  of  an  Arabes<^ae,  by  Looas 

Van  Leyden.    By  Gilles  Mackenzie,  12,  Tudor* 
atreet,  Sheffield.    Price  £6. 
36.  Ditto  on  Copper.    By  G.  8.  Berry,  26,  Warwick- 
street,  Regent-street,  W.    Price  £2  10s. 

36.  Painting  on  Porcelain  of  the  Two  Children  in 

Raphael's  Cartoon  of  •«  Lystra."  By  X.  De- 
signed for  a  door-plate.  Price  for  the  set  of  two 
plates  and  handles,  £10. 

37.  Ditto.    A  Plate.    By  T.  R.    Price  £10. 

38.  Ditto.    A  Plate.    By  H.    Price  £10. 

39.  Ditto.    By  Joseph  B.  BvAns,  Sooth-elreet,  Mount 

Pleasant,  Fenton  Potteries. 

40.  Ditto.   By  W,  J .  Goode,  South  Audley-street,  W. 

41.  Ditto.    E^  E.  E.  Dunn,  MilnerHrtreet,  Bethesda- 

street,  Hanley,  Potteries.    Prioe  £5. 

42.  Ditto.    By  Stephen  Lawton,  Ba<^nell  Old-road, 

Hanley,  Potteriea. 
4S.  Patntinff  on  Poroelatn  of  «n  Anbesque,  by  Lucas 
Van  Leydeo.    By   Joseph   B.  Evans,  South- 
street.  Mount  PteHBaat,  Fenton,  Potteiries.  Price 
£10  lOs. 

44.  Ditto.    Bjr  Georg«  Griffiths,  82,   Oaatle-alreet, 

Netroastle-ander-Lyne. 

45.  Decorative   painting.    By  Robert  Tanow,  67, 

Herbert-BlKel,  ^w  North-road,  K.  Price 
£3  10s. 

46.  Ditto.  Bv  John  Henk,  George-street,  Stoke-npon- 

Trent. '  PHee  £2. 

47.  Inlay  in  Metal.    By  E.  A.  Millward,  35,  Little 

Clarendon- street,  Somen-iown,  N.W. 

48.  Cameo  cutting.  Human  Head.  By  James  Ronca, 

156,  King's-i-oad,  Chelsea,  8.W.    Price  £8. 

49.  Ditto,    By  "  H.  S,"    Price  £12  12s. 

50.  Ditto   **  8t.  Geotige  and  Dragon."     By  James 

Ronca,  166,  Kiog'B.road,  Chelsea,  S.W.  Price  £8. 

51.  Wall  Noeaios.    Haman  Head,  after  Arlwis,  of 

Milan.    By  "  Nemo." 
62.  Ditto.    By  the  same. 

53.  Ditto.    By  J.  H.  Stevens,  Lambeth  Glass  Works, 

Cariisle-street,  S.    Price  £25. 

54.  Ditto.    By     Samuel     Cooper,     LongAeld-place, 

Hartshill.  8toke-on.Trent.    Prioe  £10. 

55.  Gem  Engraving.     Human    Head.      By  E.  H. 

Benton,  34,  Percy-street,  Bedford-square,  W.C. 

56.  Ditto.  By  John  Wilson,  14,  Leicester-place,  W.C. 

57.  Ditto.    By  A.  Warner,  18,  Newmanttreet,  W. 

68.  Ditto.    Full-length  Figure.     By  John  Wilson, 

14,  Leicester- place,  W.C. 

69.  Die  Sinking.    Head  of  Prince  Consort.  By  Henry 

Allen,  Franchise-street,    Birohfield,  near  Bir- 
minghsui. 
60.  Ditto.   By  John  Parkcs,  Nurserv-lane,  Hatboum, 
near  Birmingham. 


61.  Ditto.    By  John  Hatchett,   5,  Glo'ster- terrace, 

Eennington-park,  8. 

62.  Ditto.     By    George  T.  Morgan,  Regent-place, 

Wheeler-slreet,  LqyeUs»  Birmingham.  Price  £2. 
68.  Ditto.    By  W.  A.  Walker,  14,  Montpelter-pUce, 

Biompton,  S»W.    Price  £10. 
64.  Bookbinding  after  an  Italian  Specimen.    By  Louis 

Genth,    15,    Broad-court,    Bow-street,     W.C. 

Prioe  £8  8s. 


83. 

84. 


ft 


i< 


Second  Division  (Wood-Cabtiko). 

wobks  exboutbd  wrthout  pbescbibed  dssions. 

Sbotion  a. 

Human  fi^wn  in  alto  or  bat  rdirf,    AnimaU  or  natitral 
foliage  may  be  uted  at  aecettoriet, 

67.  ('Spring";  a  Child's  Head.  By  Mark  Rogers, 
111 ,  Tachbrook. street,  S.W.    Price  £10. 

71.  Bas-relief,  in  rosewood.  By  W.  M.  Holmes,  101, 
Deaa^reet,  Soho,  W.    Frioe  £2  15b. 

72.  Ditto.        ditto.    By  the  samo.    Prioe  £S  15s. 

77.  Female  Figure,  in  Oak.  By  Charles  Lfddle,  72, 
Pancras.8<iuat«,  N.W.    Price  £30. 

78.  <'  Hope  for  the  Fatnns. "  By  T.  W.  Wallla, 
Louth.    Price  £31 10s. 

Repose."      By  £.   Brew,   73,  Sankey-aUeet, 
Warrington.    Prioe  £5. 
Caractaous."    By  G.  B. 

86.  Nymph  and  Loves.    By  G.  F.  Bridge,  3,  Vincent- 
square,  S.W.    Price  £7  7b. 
86.  "  Morning."    Br  same.    Price  £1  lOs. 

88.  Door  for  an  fiboay  Cabinet.  By  E*  Gtocy,  Rose- 

cottage,  Alezandra-terraoe,  King's-road,  S.W. 
iTioe  £18. 

89.  John  and  the  Mother  of  Christ.  By  J.  W.  OmM, 

88,  Bayham-plBce,  Camdea-town,  K.W. 
91.  Cain  preparing  his  sacrifice.     Bv  James  Oriffitha, 
8,  Addmgton-plaoe,  Tork-nMtd,  8.    PHee  £dO. 

8aoTiON  B. 

Animal  or  ttitt-life.     Pruit^  flowen^  or  natural  foU^ge 
may  be  uted  at  aecettoriet, 

66.  Chimney  Piece.  By  Miss  Mande,  care  of  F.  H. 
Simpson,  Esq.,  3i,  Fore-atree^  £.0.  Priee 
£31  10b. 

69.  Envelope  Case  and  Blotting  Book*  WalantWood. 

By  T.  Hewitson,  5,  Hatton-garden,  E.C    Price 

74  and  75.  Fuicls  for  a  Sidebotvd  «r  CBbine*. 
Walnut  Wood.  By  W.  J.  Gibson,  94,  Star- 
street,  Bdgeware-road,  W.    Price  £14  the  pmir. 

79.  Wagtail  and  Fly.    By  T.  W.  Wailh,  Loath. 

Price  £21. 
81.  Punel  of  Flowers  and  Bfrds.    Bf  «  #  •• 

Seonos  C. 
JftikmU  foUofftt  frttU,  or  ^toers,  or  mnMntim 
meni  in  ukkk  ffral$igm  figurta  er  awwefi  »nif/a 
toriet,  pr^fartnce  being  given  where  the  tpork  it  qf  em  qpflied 
(Jiaracter  for  ordinary  decorative  furpotei,  «B  ryneiwi^My 

jM^asBMa^B0^^4dSa    as^9#s^^ 

65.  Portion  of  Frieze.  By  Qmr^  MuiiBjr,  6«  Clai»- 
mont-place,  Henderson- row,  Edinburgh.  Price 
£14. 

68.  Vaee,  carved  in  BoKwood.    By  John  MaAhood, 

37,  Berwick-street,  PimUco,  6.W. 

70.  Envelope  Case  and  Blotting  Book.     ISyeamore. 

By  T.  Hewitson,  5,  Hatt on- garden,  E.C.     Price 
£10  10s. 

73.  Tripod  Stand.    By  W.  M.  Holmes,  101,  Dean- 

street,  Soho,  W.    Price  £  1 2. 
76.  Pair   of  carved  frames.      By  George  Bull,  8, 
Chalton-street,  Kuston-square,  N.W.  Price  £14 
the  piir. 
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lagment  of  Autumn.    By  T.  W.  WaUis, 

Qih.     Price  £7. 

1  panel.    Walnut  wood.    By  W.  Taylor,  21, 

wmaD  street,  W.    Price  £6  68. 

»1  with  Double  Festoon,  and  three  drops  of 

•ved  flowers.    By  George  Lock,  26,  Albert- 

eet,  Camden-town,  N.W.    Price  £50. 

ze.    By  T.  R.   Smith,  7,  Clarence-gardens, 

genfs-park,  N.W.    Price  (completed)  £8. 

IIuitAN  FiouBB  IM  Belief. 

Temptation.      By    Gerrard  Bobiuson,    14, 
ike  »ueec,  Manchester-square,  W.    Price  £dO. 
ibaldi.     By  the  same.    Price  £16. 
Iter.    By  the  same.    Price  £16. 
fe  Grinder.    By  the  same.    Price  £15. 
ka^peare.    By  the  same.    Price  £16. 
>  Barber.    By  the  same.    Price  £16. 

ipmg  Child,  carved  in  alabaster.      By  S.  F. 
idge,  3,  Vincent-square,  8.W.    Price  £5  6s. 


ImttMng!  flf  t|re  S^amtn. 


RT-WORKMANSHIP   ConrETITIOX. 

ting  was  held  ou  Monday  evening,  the 

January,  at  which  the   exliibitors  and 

nds  were   specially  invited  to  attend. 

:  o'clock  the  chair  was  taken  by  Wm. 

i*q.,  who,  in  opening  the  meeting,  said — 

act  whicli  the  Council  had  in  view  in  calling 
le  present  meeting  was  to  confer  with  the  work- 
elves  upon  the  system  of  Art- Workmanship 
OS  inaogurated  by  this  Society,  and  to  receive 
I  for  carrying  them  out  more  effectually, 
ea  explained  the  nature  of  the  examinations 
J  this  Society  in  connection  with  the  Union  of 
'  Institntesi,  by  means  of  which  young  men  had 
aDity  of  diijplaying  their  knowledge  and  profi- 
^-anoaA  branches  of  learning,  and  thus  re- 
timulas  to  exert  themselves  in  carrying  on  their 
after  leaving  school.]  In  like  manner  the 
Lsd  initiated  these  competitions,  in  which  the 
coulvl  exhibit  the  results  of  their  skill  and  profi- 
variouslTanches  of  haodiciaft  of  an  artistic  cha- 
e  regretted  tlkat  so  small  a  number  of  persons  had 
nnt^e  of  it,  and  that  so  few  works  had  been  sent 
iiaJ  been  told  that  it  arose  mainly  from  the  fact 
workmen  had  been  so  much  employed  during  the 
lo  have  bat  little  leisure  to  attend  to  work  in 
•  If  this  were  so  it  was  a  healthy  sign.  He  had 
k  told  that  in  selecting  the  examples  the  Council 
■ficieritly  attended  to  the  point  that  the  article 
"■^  should  have  a  saleable  character,  and, 
fct  iK)t  suflScient  publicity  had  been  given  to 
■ptition,  so  that  the  various  trades  were  not 
iK  made  aware  of  it.  Whether  that  were  so  or 
cmld  not  say ;  but  means  had  been  taken,  by 
^■CDtand  by  the  distribution  of  programmes  in  the 
'  vwbhops,  to  make  the  competition  known,  and 
vU  be  done  in  tlus  direction  next  vear  if  it  were 

if 

ucenaiy.  As  it  was,  however,  upwards  of  600 
ud  {oidused  examples  at  the  i5ociety's  house. 
eUkooH-n  that,  in  1851,  the  Exhibition  showed 
KOtthb  country  was  in  art-workmen.  In  1862,  the 
(0  shoved  a  very  marked  improvement  in  this  di- 
nd  the  French  Government  sent  over  a  Commis- 
loire  mto  the  causes  of  it.  He  (the  Chairman)  be- 
u^ht  be  attributed  mainly  to  the  etibrta  made  at 
mdogton,  by  means  of  schools  of  dcHign  and 
,  to  improve  tho  art-education  of  the  ixx>plc. 
I,  however,  much  still  necessary  to  be  done,  and 
ty  of  Arts  stepped  in,  by  the  offc  r  of  prizes,  to 
aa  it  conld,  io  stimulating  ])rogrees,  and  to  do 


this  in  a  manner  not  taken  up  by  the  Govciiiment.  He 
would  now  ask  the  meeting  to  discuss  freelv  the  fcvstem 
establislied  by  the  Society  of  Arts,  and  "the  Council 
would  be  glad  to  hear  suggestions  and  criticisms  from 
any  of  the  working  men  present.  The  Council  had  l>een 
told  in  some  quarters  that  the  time  laid  down  in  the  pro- 
gramme for  the  execution  of  the  works  had  not  been  suffi- 
cient, and  that  the  prescribing  of  designs  Iiad  fettered  tho 
workman,  who  ought  to  be  left  free  to  exercise  his  genius 
and  his  fancy  ashe  liked.  In  this  he  would  reply ,  that  though 
prescribed  designs  were  included  in  the  conditions  ixslatiog 
to  one  portion  of  the  programme,  yet,  as  regards  wood- 
ear\'ing,  there  was  a  department  in  which  the  workman 
was  left  free  to  do  as  he  pleased.  On  tliese  and  various 
other  points  he  would  ask  the  meeting  to  express  tlieir 
views. 

Mr.  KioHor.8  (silver  chaser)  said,  in  his  opinion,  it 
was  beneficial  that  the  Council  should  select  and  prescribe 
designs  as  they  had  hitherto  done.  He  suggested  that 
the  decision  as  to  prizes  should  be  given  as  soon  as 
possible  after  the  works  were  sent  in.  He  thought  a 
twelvemonth  ample  time  for  the  execution  of  tho  works 
for  competition,  but  hoped  that  more  publicity  would  in 
future  be  given.  He  suggested  that  in  the  selection  of  the 
designs  and  examples  by  the  Council  advk'e  might  with 
advantage  be  taken  from  some  of  the  workmen,  both  as  to 
the  nature  of  the  subjects  and  the  nature  and  amounts  of 
the  prizes. 

Mr.  McKenzce  (silver  engraver)  said  he  had  come 
expressly  from  Sheffield  to  attend  this  meeting  He 
thought,  as  far  as  his  own  trade  was  concerned,  ample 
time  was  given.  Trade  had  been  good  during  the  year, 
and  left  the  men  little  leisure  for*  this  work  in  overtime, 
and  this  he  considered  might  account  for  the  small 
number  of  works  sent  in. 

Mr.  MiOKiE  (wood-carver)  said  the  men  had  been  too 
busy  this  year  to  give  time  to  the  competition.  He 
thought  a  twelvemonth's  time  would  be  best,  but  certainly 
nothing  less  than  six  months  should  be  given.  The 
total  amount  of  prizes  offered  was  ample,  but,  in  his 
opinion,  the  prizes  should  be  small  and  more  rmmerous, 
as  likely  to  attract  a  larger  number  of  competitois.  He 
advised  drawing  and  modelling  to  be  added  to  the  list 
for  which  prizes  should  be  offered. 

Mr.  Baker  (wood-carver)  objected  to  competitions  of 
this  character.  The  present  exhibition  was  like  other 
exhibitions  of  a  similar  character,  a  failure.  ("  No,  no.") 
He  repeated  it  was  a  failure,  for  in  many  l>ianch(>s  theix) 
was  but  one  work  sent  in.  Such  a  state  of  things  could 
scarcely  be  called  a  competition.  It  must  be  a  (ailun*,  be- 
cause it  was  impossible  for  a  man  who  liad  U^en  hard  at 
work  all  day  to  do  justice  either  to  himself  or  to  his  work  in 
overtime.  He  then  proceeded  to  remark  upon  some  observa- 
tions which  had  appeared  in  the  Society's  JoumaU  com- 
menting upon  the  Society's  programme  of  the  competition, 
as  by  no  means  warranted,  and  which  he  thought  werelikely 
to  discourage  the  workmen  from  competing.  These  exhibi- 
tions, if  honest,  had  a  tendency  to  distinguish  the  oouii  • 
tcrfeit  from  the  real,  and  in  so  far  as  they  did  this  they 
beneficial.    He  was,  however,  afraid  they  were  fn*- 


were 

quently  not  honest.  It  wai  well  known  that  numitersofgood 
men  worked  for  others,  and  their  works  were  shon-n  probably 
as  the  work  of  one  man,  who  reaped  all  the  honour 
and  benefit,  whilst  the  man  who  actually  deserved  to 
be  rewarded  was  passed  by  and  lost.  Let  the  SoL-iety 
take  steps  for  catching  the  men  of  genius  themselvet>, 
so  that  they  might  become  known  to  the  world.  The 
working  man  of  genius  wante<l  something  more  than 
prizes — ^he  wanted  fame. 

Mr.  H.  Cole,  C.B.,  said  he  was  glad  there  was 
some  opposition  displayed,  for  if  they  were  all  of  one 
mind  he  feared  that  there  would  little  good  come 
of  the  discussion.  Ho  thought  tho  objeL-tion  that  tho 
Council  were  only  olTcring  money  iwizes,  and  not  fame, 
scarcely  coiTcct.  In  one  divioion  of  ii»«  "inu>etition  the 
wood -carvers  wero  free  from  all  nd    could 
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exercise  their  genius  and  talent  in  any  manner  they  liked. 
He  did  not  agree  with  the  last  speaker  that  the  present 
exhibition  was  a  failure.  He  thought  the  present  com- 
petition by  no  means  unsatisfactory.  The  execution  of 
the  work  showed  a  decided  advance  over  that  of  last  year. 
He,  however,  agreed  with  one  of  the  speakers  as  to  the 
importance  of  drawing  and  modelling,  but  he  did  not 
think,  therefore,  that  they  ought  to  be  included  in  the 
Society's  offer  of  prizes.  It  shocdd  be  recollected  that  the 
competition  was  in  art-workmanship;  and,  as  &r  as  drawing 
and  modelling  were  concerned,  there  was  plenty  of  com- 
petition in  each  at  South  Kensington,  wnere  prizes  and 
medals  weie  largely  given  in  both  subjects.  Tne  schools 
in  which  these  were  taught,  and  where  government  prizes 
might  be  obtained,  were  easy  of  access,  and  at  very  trifling 
fees,  in  every  part  of  the  metropolis.  Original  design 
required  other  qualities  than  art- workmanship  did,  though 
no  doubt  an  art-workman  was  all  the  better  if  he  could 
draw,  and  better  still  if  he  could  design.  For  design  the 
government  offered  rewards,  but  he  did  not  consider  it  the 
duty  of  government  to  offer  prizes  for  art- workmanship; 
that  duty  he  thought  properly  devolved  upon  the  Society 
of  Arts.  He  did  not  agree  with  those  who  advised  the 
bringing  in  as  judges  persons  connected  with  the  trade ; 
he,  on  the  contrary,  thought  it  extremely  important  that 
the  judges  ohould  be  men  thoroughly  independent  of  all 
connection  with  the  trade. 

Mr.  Stewabt  Harbison  (a  builder)  thought  exhibitions 
of  this  character  were  contrary  to  the  spirit  of  tlie  age,  an 
age  which  sought  rather  to  convert  men  into  mere  ma- 
chines. The  cry  for  cheapness  was  the  cause  of  this.  One 
man  alone  could  do  nothing ;  each  man  was  kept  to  one  por- 
tion of  a  work  alone.  He  knew  an  instance  where  a  man 
was  kept  from  one  year's  end  to  another  carving  egg  and 
tongue  mouldings,  and  did  nothing  else.  Ho  was  per- 
mitted to  have  no  other  aspiration ;  his  energies  and  talent 
were  cramped  and  confined.  The  movement  now  taken 
up  by  the  Society  was  in  the  right  direction  to  counteract 
this  debasing  influence,  and  the  Council  were  engaged  in 
a  great  and  noble  work. 

Mr.  P.  GftAHAM— If  the  exhibition  was  small,  it  was 
gratifying  to  hear  that  it  was  caused  by  the  full  employ- 
ment of  the  workpeople.  The  Council  were  glad  to  have 
the  opportunity  of  hearing  the  various  opinions  of  the 
working  men,  and  diversity  of  opinion  could  not  fail  to  be 
attended  with  benefit.  One  thing,  however,  was  clear,  that 
in  speaking  of  the  time  necessaiy  to  be  idlowed  to  com- 
petitors for  executing  their  work,  the  period  would 
always  depend  on  the  state  of  trade,  as  affecting 
the  leisure  of  the  workman.  He  could,  from  his  own 
experience,  confirm  the  statement  an  to  the  full  employ- 
ment of  the  men  last  year,  and  he  was  not  surprised  at 
the  smallness  of  the  es^ibition,  bat,  on  the  contrary,  he 
was  surprised  there  were  so  many  works  sent  in.  All  the 
observations  which  had  been  made  that  evening  went  to 
show  that  the  Society  was  on  the  right  track,  but  time 
was  required  to  develope  the  scheme.  There  was  some 
diversi^  of  opinion  as  to  the  amount  of  the  prizes.  He 
thought  the  present  scale  was  the  right  one.  No  doubt  a 
lai^ger  number  of  smaller  prizes  might  produce  more 
works,  but  he  thought  of  less  value. 

Mr.  Lbtheben  (smith)— If  there  were  disadvantages 
affecting  the  workmen  in  London,  they  were  nothing  as 
compared  with  those  affecting  the  workmen  in  the 
country.  The  former  had  opportunities  of  inspecting 
the  actual  works  themselves,  whilst  the  country  work- 
man mnsf  content  himself  with  the  photographs  or  casts. 
As  regaided  amount  of  overtime  at  the  disposal  of  the 
workman,  he  thought  this  depended  much  on  the  man 
himself.  Where  there  was  a  will  there  was  a  way.  He 
spoke  as  a  smith,  and  all  knew  that  a  smith's  work  was 
not  of  a  very  light  character.  All  the  work  he  liad  sen: 
in  was  done  in  overtime.  He  questioned  very  much  what 
had  been  said  by  one  of  the  speakers  as  to  the  work  of 
men  being  sent  in  as  the  mastciV. 

Mr.  Allen  (a  coachmakcr)  was  not  aware  till  within 


the  last  few  days  that  there  was  any  such  competition  or 
exhibition  as  the  present.  He  thought  sufficient  publicity 
had  not  been  given  to  it.  In  his  opinion,  however,  the 
evening  labour  of  men  in  their  overtime  was  not  likely 
to  pr(>duce  good  results.  He  thought,  too,  that  the 
working  men  who  had  ideas  would  be  chary  of  displaying 
their  designs  and  giving  them  to  the  public. 

The  Chaibman  saia  it  moat  be  remembered  that,  as 
regarded  one  division  of  the  programme,  the  examples  were 
from  approved  and  selected  works,  and  were  supplied  to 
the  workmen,  whilst  in  another  division  the  wood-carven 
had  full  scope  for  display  of  their  invention,  genius, 
and  talent.  He  thought  that  the  workman  need  not  be 
afraid  of  exhibiting  his  design,  for  he  felt  assured  that  if 
it  displayed  talent  it  would  lead  to  emplojrment.  The 
great  principle  on  which  the  whole  competition  waa 
based,  was  that  of  bringing  out  the  talent  of  the  in- 
dividual workman  himself  Such  a  competition  as 
this  distinguished  the  counterfeit  from  the  true.  Aa 
to  the  time  for  execution,  last  year  it  extended  frocn 
February  to  November,  and,  from  all  he  had  heard 
that  evening,  he  concluded  it  was  sufficient.  He  was 
not  disappointed  at  the  result  of  the  present  3*ear'a 
Exhibition,  it  was  in  the  nature  of  such  movements  to 
be  small  at  firat,  and  he  felt  assured  they  would  grow. 
Take  the  Examinations  of  the  Society,  commenced  seven 
years  ago  with  62  candidates,  whilst  last  year  the  candi- 
dates examined  had  amountidd  to  1,200.  He  did  not 
agree  with  the  remark  tliat  competition  was  injurious. 
He  was  glad  to  see  so  good  an  attendance  that  evening, 
and  in  the  name  of  Uie  Council  expressed  the  pleasure  it 
afforded  them  of  meeting  the  workmen,  and  hearing 
their  observations,  which  be  was  sure  would  meet  with 
eveiy  consideration.  The  competition  would  be  renewed 
next  year,  he  hq>ed,  on  a  more  extended  scale,  and  every 
means  would  be  taken  to  ensure  its  being  made  known  to 
those  interested,  and  he  had  every  confidence  it  would  be 
well  responded  to. 

The  meeting  then  adjoomed,  and  tea  and  coffee  were 
served  in  the  library. 


|r0mMng8  tA  ^vtSMm, 


Maoolesfield  Useful  Ekowledoe  Societt. — The 
annual  meeting  and  distribution  of  prizes  of  this  society 
took  place  in  the  Town  Hall,  on  the  8th  of  Novem- 
ber, being  the  29th  anniversary.  £.  C.  Egerton,  Esq., 
M.P.,  one  of  the  Vice-Presidents  of  the  Society, 
took  the  chair,  and  observed  he  was  glad  to  be  able  to 
congratulate  the  committee  of  the  Institution  on  the  in- 
creased strength  of,  and  attendance  at,  the  female  and 
juvenile  classes.  At  the  same  time  it  was  a  matter  of  deep 
regret  that  the  society— but  more  particularly,  perhaps, 
that  department  relating  to  the  School  of  Design,  did  not 
receive  that  amount  of  support  which  it  was  entitled 
to,  considering  the  peculiar  circumstances  of  the  town 
and  the  nature  of  the  manufactures  carried  on  within  it, 
and  considering,  too,  the  fact  that  the  prosperity  of  the 
town  was  dependent  in  a  great  measure  upon  the  beauty 
of  the  design  of  its  fabrics.  Among  the  students  to  whom 
prizes  would  be  awarded  were  those  who  had  gained 
honours  in  connection  with  the  School  of  Design,  and  it 
was  in  regard  to  that  department  of  the  InstttuUon  that  he 
wished  to  say  a  few  words.  The  meeting  was  no  doubt 
aware  that  during  the  last  session  of  Parliament  a  com- 
mittee had  been  sitting  upon  the  subject  of  Schools  of 
Design.  Many  complaints  had  been  made  iu  various 
parts  of  the  country,  that  of  the  large  sum  of  money  asked 
from  Parliament,  amounting  to  £100,000  for  Schoola 
of  Art,  a  very  great  proportion  was  alworbed  in  the 
South  Kensington  Museum,  and  that  only  a  very  small 
sum  indeed  found  its  way  into  the  provinces.  The  mode 
of  payment,  too,  adopted  by  the  Government,  excited  a 
great  deal  of  discontent  on  the  part  of  many  masters  ot 
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i  Detign.  Instemd  of  pAying,  as  fonnerly,  on  ccr- 
earrjing  with  them  a  payment  of  £10  each  (one 
wnetimes  having  as  many  as  five),  government 
•d  to  pay  OQ  what  they  caUed  "  resolu,"  these 
BiDg  ooofined  to  the  mimber  of  medals  taken  by 
an  dasi.  One  evil  arising  fh3m  this  mode  of  pay- 
a,  that  it  exdoded  those  Schools  of  Design  that 
iKlnde  among  their  members  students  of  the  ar- 
M,  and  it  was  in  cooseqaence  of  the  many  com- 
Mie  that  a  committee  of  the  House  of  Commons 
|riried,  of  which  he  had  the  honour  of  being  a 
K  That  committee  sat  two  months  during  the 
ria,  and  any  one  who  would  take  the  trouble  to  look 
I  line  book  relating  to  it  would  find  there  a  good 
nksble  and  intererting  information.  They  would 
whole  history  of  Schools  of  Design  from  their  first 
BBMoent,  and  the  testimony  given  of  them  by  such 
fir  Cbaries  Eastlake,  Dr.  Dihclise,  and  other  prac- 
■  of  science  and  art ;  at  the  same  time  he  (the 
ai)vM  bound  to  admit  that  the  weight  of  evidence 
■Ml  the  alteration  proposed  by  the  government. 
irt  ioerease  which  had  t^en  place  in  the  Schools 

fiflMe  their  establishment  was  somethhig  amazing. 
Ao  whole  cost  of  the  several  Schools  of  Design 
ki  and  the  provinces  amounted  to  about  £  15,000 ; 
ivoearly  £90,000 ;  and  the  question  very  naturally 
n  the  results  equal  to  this  large  outlay  ?  He 
kks  should  be  justified  in  saying  that  the  country 
riied  substantial  benefits  in  the  shape  not  only  of 
tetei  among  the  attisan  class,  but  more  inteUec- 
■HKOts,  which  had  exercised  a  beneficial  influence 
the  middle  and  the  working  classes,  and  much  of 
Uieved  was  attributable  to  Schools  of  Design,  and 
iiBssachas  that  in  support  of  which  they  were  met 
■iDg.  The  Honoraiy  Secretary  next  read  the  re- 
wmg  the  past  year  the  number  of  members  has 
■Hokonry,  198 ;  ordinary,  189;  female  and  junior 
9  of  daases,  113 ;  making  a  total  of  500.  The 
ire  constituted  as  follows : — 

No.  on. 
«-.  Teacher.  Arge.  Att.  Booki 
»rtK Mr.  S.  Wood  ...     26     46 

g  ind  Writing...  Mr.  Botheras  ...  16     62 

«   Mr.  Barber 13    22 

iphy  and  History  Mr.  Botheras  ...  12    49 

*y  Mr.  Wire    —    — 

^ - M.  Dumont 7     — 

i   Mr.  Hambleton  15     20 

Female. 


45 


■llMtniction  ...  Mr.Malbuni  ...    26) 
*rr Mrs.  T.  Jettcry    17  j 

■llMtniction  ...  Mr.MalbumJun.  38    70 


.  —  We  great  pleasure  in  noticing  the  im- 
j****^  of  the  cksses,  and  especially  rejoice  in  tlie 
**FOS*rity  of  the  junior  class,  because  they 
**^*he  chief  good  here  obtained  is  not  so  much 
^yp^  of  knowledge  gained  as  in  the  mental 
fym^t  AQd  yet  still  more  in  the  moral  habits  in- 
l^"*^  these.  During  the  past  year  the  students 
piMsl  throQgh  three  exammaaons— the  first,  that  of 
IMj  of  Arti  io  ita  preliminary  and  final  stages ;  the 
t  flttt  of  the  Government  Department  of  Science 
il;  tod  the  third,  our  own,  conducted  by  the  mem- 
i  tto  Cim  Committee.  The  circnlation  of  the 
a  the  libniy  has  been  11,500  volumes,  a  less  nnm- 
Ml  dumg  the  year  1863 ;  but  tho  committee  are 
I  tp  report  that  the  works  read  have  been  of  a  higher 
ter  than  of  late  years,  literature  of  a  scientific  class 
;  bioo  much  more  in  demand.  Only  about  50 
m  Hn  been  added  to  the  library.  During  the  past 
Mnl  laetDFfla  and  entertainments  have  been  pro- 
V  tlM Commitlee :  J.  C.  Buckmaster,  Eeq.,  B.A., 
jelifvfed  ft  leotnre  upon  **The  AdvanUgesofa 
d^  of  Seienee  amd  Art ;"  the  Rev.  J.  J.  Wray,  a 


lecture  upon  "  Venice ;"  a  concert  under  the  conduct  of 
Mr.  Ellis  Roberts,  harpist  to  II.R.H.  iho  Piinceof  Wales ; 
a  dramatical  and  musical  entertainment,  kindly  given  in 
aid  of  the  societ}''  by  Messrs.  Na^worthy,  Smith,  and 
Gregory,  of  tho  ^lanchester  Amateur  Societies ;  and  more 
lately,  a  concert  conducted  by  Mr.  Twiss.  These  lec- 
tures and  concerts  have  proved  more  successful  than  those 
held  for  some  time  previously.  The  committee  having 
noticed  the  succoab  of  the  '*  Penny  Readings"  iuthe  town, 
and  having  learnt  that  they  were  not  to  be  continued  this 
season,  decided  to  at  range  a  series  of  *' Monday  Popular 
Entertainments,*'  which  should  in  a  measure  aim  to  serve 
the  same  good  purpose,  and  also  aid  in  luiiiging  the  So- 
ciety more  constantly  liefore  the  notice  of  the  public. 
Three  of  theso  entertainments  have  been  held,  each  one 
attended  by  a  numerous  and  interested  audience.  The 
committee  cannot,  however,  forbear  naming  how  fai'  thei^ 
efforts  in  this  direction  are  partially  frustrated  by  the  wan 
of  a  suitable  music  and  lecture  hall. 


DUBLIN  INTERNATIONAL  EXHIBITION,  1866. 

Scotland  has  taken  up  representation  at  the  Dublin  Ex- 
hibition with  characteristic  energy.  The  Provosts  and  Chief 
Magistrates  of  Edinburgh,  Leith,  Dundee,  and  Aberdeen, 
&c.,  head  the  movement.  It  is  expected  that  Edinburgh 
will  send  as  much  to  Dublin  as  to  tho  last  London  Interna- 
tional Exhibition.  The  Committee  at  Edinburgh  includes 
the  following  influential  persons:  —The  Lord  Provost.  Bailie 
CasseLs,  Bailie  Alexander,  Bailie  Hill,  Bailie  Handyside, 
Bailie  Falshaw,  Bailie  Miller.  George  Lorimer,  Henry 
Callender,  Adam  Beattie,  Charles  Macgibbon,  James 
MacKnight,  John  Kay,  Thomas  Dryborough,  James  Ford, 
the  Master  of  the  Merchaut  Company,  tho  Chairman  of 
the  Chamber  of  Commerce,  the  Dean  of  the  Faculty  of 
Advocates,  the  Deputy  Keeper  of  tho  Signet,  the  Proses 
of  the  Society  of  S.S.G.,  the  Preses  of  the  Society  of 
Chartered  Accountants,  the  Presidents  of  the  Royal 
Scottish  Academy,  of  the  Royal  Scottish  Society  of  Arts, 
of  the  Royal  College  of  Physicians,  of  the  Royal  College 
of  Surgeons,  the  Provost  and  Magistrates  of  Leith.  the 
President  of  the  Merchant  Company,  and  the  President 
of  the  Chamber  of  Commerce  of  Leith. 

Turning  to  the  Continent,  we  find  that  from  Brussels 
the  list  of  demands  already  numbers  110  applicants  in 
the  Industrial  Department,  and  117  artists.  Two  organs 
are  offered,  and  a  large  number  of  other  musical  instru- 
ments. 

Forty  of  the  best  artists  of  DUsseldorf  have  given  their 
adhesion,  and  a  large  number  of  the  Scandinavian  painters, 
headed  by  M.  Adolph  Tidemand.  Munich  will  fur. 
nish  cartoons  of  the  most  celebrated  artists,  and  all  the 
leading  painters  will  contribute,  including  Kaulbach, 
Schwiud,  Piloty,  Froltz,  and  Schraudolph. 

Great  interest  is  manifested  among  the  industrial  and 
commercial  classes  of  Prussia  in  regard  to  the  forthcoming 
International  Exhibition  of  Industry  and  Fine  Arts  in 
Dublin.  This  is  especially  true  of  tho  manufacturing 
districts  of  Rhlneland  and  Westphalia.  The  Commercial 
and  Industrial  Society  for  Rhineland  and  Westphalia, 
whose  domicile  is  in  the  flourishing  Rhenish  city  of 
Dusseldorf,  at  its  last  general  meeting  appointed  its  com- 
mittee to  be  the  local  committee  for  advancing  the  objects 
of  tiio  Exhibition  in  the  two  provinces  in  question.  In 
Dusseldorf,  too,  resides  Herr  Von  Sybel,  who  has  been 
appointed  by  the  Dublin  Committee  as  its  commissary  for 
Prussia.  In  all  the  principal  papers  of  Berlin,  and,  indeed, 
of  Prussia  at  largo,  this  gentleman  has  inserted  advertise- 
ments inviting  tho  commercial  and  manufacturing  classes 
in  all  parts  of  this  countr>'  to  become  exhibitors.  The 
response  on  the  part  of  the  latter  has  turned  out  so  far 
highly  satisfactory,  and  Prui^ia  may  be  expected  to  make 
a  very  respectable  phow  in  the  Dublin  Exhibition  durmg 
the  comuig  summer. 
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STRATFORD  INDUSTRIAL  EXHIBITION. 

On  Tuesday,  the  27ih  December,  a  meeting  took  placa 
in  the  buildings  of  the  National  Scbools  belonging  to  St. 
John's  Churob,  Stratford,  to  open  an  Industrial  Exhibition 
of  works  of  art  and  manufactm^i,  for  the  purpose  of 
raising  funds  for  the  oompletion  of  a  Workmen's  Hall  and 
Club  for  the  artisans  now  oongregated  in  the  populous 
parishes  of  West  Ham,  Stiatford,  4ro. 

This  movement  has  been  most  warmly  taken  np  and 
promoted  by  the  inhabitanta  generally,  uid  the  schools 
on  this  occasion  were  filled  to  overflowing  by  the  ladies 
and  gentry  of  the  neighbourhood.  The  exhibition  of 
paintings,  water-colours,  and  drawings  especially  attracted 
attention,  many  of  them  by  amateurs,  which  were  con- 
tributed for  sale  in  aid  of  the  funds  of  the  proposed  Insti- 
tution. There  is  also  a  large  collection  of  objects  of 
natural  history,  mechanical  contrivances,  and  manufac- 
tures. The  proceedings  commenced  at  twelve  o'clock,  by 
the  choir  singing  the  Hallelujah  Chorus.  The  seci-etary 
then  called  upon  the  Bev.  A.  J.  Bam,  the  vicar  of  the 
mother  parish,  to  open  the  exhibition,  and  in  doing  so  ex- 
patiated on  the  benefits  of  such  exhibitions  as  this,  and  of 
the  blessings  which  a  hall  and  club  were  calculated  to 
confer  on  the  working  rlasscis.  He  congratulated  the 
meeting  on  the  suooees  which  had  crowned  the  labours  of 
the  Committee  (mostly  working  men),  and  complimented 
them  upon  having  been  able  to  collect  so  large  a  display 
of  works  of  indnstiy  and  art. — "Mr,  Ahtomio  Bbady  then 
addressed  the  meeting,  and  in  doing  so  said  he  felt  it  a 
great  honour  to  be  associated  with  this  movement,  and 
had  lent  his  chokest  pictures  and  works  of  art  with  the 
greatest  pleasure.  He  could  only  attribute  his  being 
called  upon  to  speak  first,  to  his  position  as  one  of  the 
trustees  of  the  schools,  and  to  his  taking  so  great  an  in- 
terest in  the  cause  of  education.  He  felt  that  this  exhibi- 
tion was  education  in  the  highest  and  truest  sense  of  the 
word,  and  it  afforded  him  much  satisfiMstion  that  the  trus- 
tees had  lent  the  schools  as  desired.  Mr.  Biady  then 
spoke  to  the  working  men,  and  showed  the  vast  difficidties 
of  artisans  in  earlier  times  contnisted  with  the  present. 
He  directed  attention  to  the  remains  of  the  mammoth  on 
the  table,  which  he  had  lately  procured  from  a  neighbour- 
ing brick-neld,  being  part  of  one  of  very  many  of  those 
ancient  inhabitants  of  Stratford  whose  race  was  now  ex- 
tinct upon  the  earth.  He  then  pointed  to  the  magnificent 
collection  of  flint  and  other  stone  tools  in  the  adjoining 
cases,  some  of  whidi  had  been  used  by  man,  the  contem- 
porary of  the  mammoth  and  other  extinct  mammalia 
which  formerly  roamed  in  these  districts  in  countless 
numt}erB,  the  quantities  of  mammalian  remaina  found  in 
this  neighbourhood  being  almost  fabulous.  The  flint 
tools  consisted  of  axes  and  tomahawks  from  Amiens  and 
Abbeville  in  France,  and  hammers,  chisels,  saws,  knives, 
spear-heads,  daggers,  ding-stones,  d^.,  from  the  lower 
peat  formations  in  Denmark.  Mr.  Brady  shortly  de- 
scribed the  age  of  those  instruments  by  the  flora  of  the 
then  existing  country.  He  stated  that  the  Danish  anti- 
quaries and  naturalise.  Professors  Nilsson,  Foichammer, 
Thomson,  Worsftae,  and  others,  have  succeeded  in  eetab- 
Itshing  a  chronological  loooesnon  of  periods,  which  they 
have  called  the  ages  of  stone,  of  bronae,  and  of  iron, 
named  from  the  materials  which  have  each  in  their  turn 
served  for  the  fabrication  of  implements,  specimens  of 
each  of  which  Mr.  Brady  had  lately  obtained  in  Scan- 
dinavia, and  had  placed  on  the  tables.  The  age  of  stone 
in  Denmark  was  represented  by  the  period  when  the 
Scotch  fir  flourished,  and  is  the  principal  vegetation  found 
with  the  flint  and  other  stone  tools  at  the  bottom  of  the 
peat  formations.  The  bronze  age  cdnotdedwith  the  time 
when  the  Scotch  fir  had  given  place  to  forests  of  oak, 
bronze  tools,  swords,  spears,  shields,  ^.,  being  found  in 
the  middle  peat  associated  with  acorns  and  stems  of  the 
oak.  This  was  succeeded  by  tho  dawn  of  the  present 
period,  and  is  represented  by  iron  tools,  mnoh  of  the  same 
character,  found  on  the  top  growth  of  the  peat,  aMOoiated 


with  forests  of  biroh  and  beech,  the  oak  and  the  Scotch  fir 
being  now  only  found  in  these  parts  in  a  state  of  cultiva- 
tion.   It  would  seem,  at  first  sight,  strange  that  primitive 
man  should  first  have  fashioned  his  toou  of  a  compound 
metal— broDie ;  but  as  iron  is  mostly  only  found  m  the 
state  of  an  oxide,  and  the  other  metals  of  which  bronze  is 
compoonded  often  ooenr  in  a  metallic  state,  it  is  only 
natural  that  man  shoold  have  first  learned  tho  use  of 
them,  the  oliemioal  knowledge  neoessaiy  for  the  reduction 
of  iron  showing  an  immense  stride  in  civilisation  and  the 
arts.    The  tools  make  it  apparent  that  weapons  of  defence 
and  offence  were  the  firet  neoeasities  of  our  race,  **  when 
wild  in  woods  the  noble  savage  ran."    He  used  flint 
knives  to  skin  his  anhnals  for  clothing  and  food,  and 
made  wedges  and  axes  to  fiuhion  wood  for  his  hut,  or  to 
hollow  out  trees  for  his  tiny  bark,  wherein  ho  punued 
good  old  Isaac's  gentle  art  with  spear  and  arrow-heada 
wherewith  to  kill  his  game ;  and,  for  truth's  sake  be  it 
added,  with  daggers  and  other  offensive  weapons,  it  ia 
feared,  for  a  less  holy  purpose.    We  thus  trace,  by  means 
of  these  antiquities,  the  progress  of  man  by  slow  degrees, 
until  after  the  lapse  of  countless  ages  (how  many  is 
known  only  to  Him  to  whom  a  thousand  years  are  aa 
one   day,)    we    are    able    to    compare    these    ancient 
tools,    which  date  from  the  era  when   the  mammoth 
and  the  rhinoceros  walked  this  earth,  with  the  elaborate 
and  exquisitely-finished  machine  tools  of  the  present  day. 
We  thus  see  now  the  flint  arrow-head  has  given  placo 
to  the  Minie  rifle  or  the  Armstrong  gun ;  we  can  point 
to  the  iron  horse  of  the  railway,  which  never  tires ;  to 
the  steam-engine  printing-prea^;  and  the  electric  telegraph, 
which  latter  is  doubtless  the  greatest  achievement  of 
man  in  subduing  the  elements  to  his  service.    We  nuui  the 
earth  as  it  were  with  a  girdle,  and  catch  a  flash  of  light- 
ning wherewith  to  convey  our  thoughts  through  the  sea 
to  the  uttermost  parts  of  the  earth.    Tet,  to  show  that 
civilisation  is  not  complete,  and  that  man  still  lives  in  re- 
mote islands  without  the  use  of  improved  materials,  Mr. 
Brady  pointed  to  a  fish-hook  made  of  wood,  and  to  a  toma- 
hawk with  a  stone  axe  for  its  cutting  edge,  which  his  bro- 
ther lately  brought  from  the  Louisiade  Archipelago,  where 
metals  are  still  unknown.    Thus,  interchange  of  thonght 
and  comparison  of  what  one  man  can  do  with  the  work 
of  another  is  the  great  means  of  progress  and  the  great 
advantage  of   such  exhibitions  as  these.     Lord  Bacon 
trulv  says,  '*  Knowledge  is  power,  and  is  the  accumulated 
wisdom  and  experience  of  all  men  and  all  ages."    Then 
let  us  profit  by  such  educational  exhibitions  as  these. 
After  some  further  remarks  of  a  general  nature,  the 
speaker  paid  a  warm  tribute  to  the  exertions  of  the  Com- 
mittee by  whom  the  rooms  had  been  so  beautifully  deco- 
rated and  anianged ;  and  especially,  he  thought,  that  a 
vote  of  thanks  was  dne  to  Mr.  and  Mrs.  Warner  and 
family — ^the  first  idea  of  this  Hall  and  Club,  now  on  the 
point  of  bebf  realised,  being  due  to  Mrs.  Warner. 

The  meetmg  was  then  addressed  by  Mr.  Bassbtt,  an 
artisan ;  Mr.  C.  TAmiBB ;  and  Mr.  Johnsok,  a  working 
man. 

The  National  Anthem  was  effectively  sung  by  the 
choir.  The  Rev.  Mr.  Kjdogh  then  moved  a  vote  of  thanks 
to  the  Vicar  for  presiding,  which  was  seconded  and  carried 
unanimously. 

The  Bev.  A.  J.  Bah  briefly  responded,  and  formally 
declared  the  exhibition  open. 


ON  P£BBUM£S.  FLO  WEB  FARMING,  AND  THE 
METHODS  OF  OBTAINING  THE  ODOURS  OF 
PLANTS. 

Br  SBFiixua  Puessb,  Ph.  D.,  F.C.S. 

The  following  lectore  has  been  delivered  before  the 
Boyal  Hortionltaral  Society,  and  iHostrated  with  liviss 
plants  :— 

Perfbmes  that  are  derived  from  plants,  may  be,  for  the 
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of  dcKripUoo,  coQTeoieotly  divided  into  three 

L  are  the  moat  ancient,  and  have  been  in  um 
I  tBiliflrt  period  of  which  there  ii  record.  They 
of  the  ▼arioue  odoriferous  gum-reeins,  which 
iHvaUy  from  the  treee  which  yield  them  ;  aud 
§m  the  pffodnee,  the  planta  are  often  purixwely 
L  The  mott  important  are  benaoin,  oULaimm. 
ad  eamphor.    iCo  Um  than  6,000  owt.  of  theee 

■  ■e  annaaUy  imported  bito  Britain.    Gum-retinn 
kiAlaf  ingredienti  in  incenee  and  in  pastilles. 
live  here  ^wdmens  of  benzoin,  myrrh,  frankin- 
■■phor,  and  namerons  others. 

■  odorms  bodies  are  principally  consumed  in 
I  iriipioBS  Qsremonies,  and  from  the  early  custom 
liMl  mecBse  upon  the  holy  altar,  our  word  perfume, 
wfimm  (by  smoke),  has  been  derived. 

I  will  find  display^  here  some  tine  specimens  of 
ikaansfaip  in  the  oontriTances  iot  burning  incense, 
ks  bodies  for  forotgation. 

iBsy  ioehide  in  this  i-lsss  all  those  parts  of  plants 
I  HO  fiagrint,  soch  as  the  long  seed-pod  of  the  va- 
jlbil ;  the  bean  of  the  D^ierix  (xhraU,  or  tonquin 
ilU  our  grandrathers  carried  in  their  souflf  boxes  ; 
Mtf  the  Irii  jhremtina^  or  onis  root,  about  26  tons 
■h  are  oonsumed  every  year  by  Britannia  at  her 
;  As  rhisome  of  an  Indian  grass,  known  u  vitivert 
•ka;  fragrant  wooda,  ouch  as  the  santal,  aud  the 
sr  vinlet  wood  of  Australia;  odoriferous  seeds,  as 
qr sod  nutmeg;  in  iact,  our  first  division  Includes 
mstshlu  subsUnoe  which  has  a  pleasing  fragrance, 
Bie  dried  flowers.  Perftimers  grind  these  several 
to  powder,  then  mix  them  in  various  proportions ; 
■Its  are,  the  various  sachet  powders  in  such 
al  Qte,  i  «.,  examples  of  which  are  now  given. 
I II.  are  those  perfumes  which  are  procured  by  dis- 
I.  This  is  the  first  step  to  separate  the  odorous 
le  from  the  material  which  contains  it.  As  soon  as 
eeks  and  the  Romans  learned  the  use  of  the  still, 
ns  an  invention  imported  l^  them  from  Egypt, 
sekly  adapted  it  to  the  separation  of  the  odoroua 
B  from  the  numerous  fraaiance-bearing  planta 
ra  indigenous  to  Greece  and  Italy.  An  esaentUl 
otto,  thus  procured  from  OTange-fkiwen  boars  In 
se  to  this  day  the  name  of  Neruy,  sappoied  to  be 
id  after  the  Emperor  Nero.  Long  Mihre  that 
wever,  fragrant  waters  were  in  use  In  Arabia,  as 
learn  who  nsad  the  Arabkn  Mlahts.  Odonr- 
daota  contain  the  ihkgrant  principle  in  minute 
r  saca ;  these  are  fband  MHoetimea  in  the  rind  of 
,  as  the  lemon  and  orange ;  in  othen,  it  is  in  the 
I  sage,  mint,  and  thyme ;  in  wood,  as  rosewood 
lal  wood ;  in  the  bark,  as  cassia  and  cinnamon ; 
as  carraway  and  nutmeg.  These  glands  or  bags 
■oe  may  be  plainly  seen  In  a  thin  cut  stratum  of 
Bel,  from  winch  the  otto  m^  be  easily  pressed 
Is  paper ;  so  also  in  a  bay  loaf,  if  it  be  held  up 
Dlight,  all  the  oil-cells  may  be  seen  like  specks . 
I  fragrant- bearing  substances  yield  by  distillation 
ecaliar  to  each ;  thus  Is  procured  otto  of  patohouly 

0  leaves  of  the  patchouly  plant,  PogotUmon 
,  a  native  of  Bormah ;  otto  of  carraway,  from 
away  seed;  otto  of  geranium,  from  the  leaves 
ttranium  rota  ;  otto  of  lemon,  from  lemon  peel ; 
ndnsd  othem  of  more  infinite  variety. 

•  warions  ottoa  are  very  slightly  soluble  in  water, 

1  the  process  of  distillation  the  v^ater  which 
far  is  always  frasrant.  Thus  elder  water,  rose 
teage  water,  dill  water,  are,  as  it  were,  the 
€  the  distillation  after  obtaining  the  several  ottos, 
r  of  then  fragrant  waters  will  be  found  here.  We 
il  00  asneb  ef  the  plant  with  water  as  is  just  snffi- 
FMider  the  water  fragrant  without  any  otto  float- 
IL    Thia  is  the  practice  when  the  water  alone  Is 

il  of  distiUatkxi.  The  process  of  distillation  Is 
aplo ;  the  fta^rant  part  of  the  plant  is  put  into 


the  still  and  covered  with  water ;  and  when  the  water  is 
made  to  boil,  the  ottos  rise  along  witli  the  steam,  are 
condensed  with  it  in  the  pipe,  and  remain  floating  on  the 
water,  from  which  they  are  easily  separated  by  decanting. 
Models  of  the  still  are  here  sliowo,  and  on  the  wall  we 
have  a  sectional  diagram  of  this  wonderful  instroment. 
In  thiM  way  100  pounds  of  orange,  lemon,  or  bergamot 
fruit  peel  will  yield  about  10  ounces  of  the  fragrant 
otto;  100  pounds  of  cedar  wood  will  give  about  16 
ounces  of  otto  of  cedar ;  100  pounds  of  nutmeg  will  yield 
60  to  70  ounces  of  otto  of  nutmeg;  100  pounds  of  gera- 
nium leaves  will  yield  2  ounces  of  otto.  A  rimple  mode 
of  procuring  tlie  ottos  from  orange,  lemon,  and  bergamot 
is  practised  in  Italy.  The  fruit  is  rasped,  the  pulp  pro- 
duced is  then  pressed.  The  odours  of  the  trait  thus 
procured  are  much  finer  than  those  obtained  by  distilla- 
tion. 

£verv  fragrant  bubataiioe  varies  in  yield  of  essential 
otto.  The  vaiiety  of  ottos  are  as  numerous  as  fragrant 
plants ;  but  there  is  a  certain  relationship  among  odonra 
as  among  tinta.  The  lemon-liku  odours  are  the  most  nu- 
meiYNJS,  such  as  verbena,  lemon,  bergamot,  orange,  citntii, 
citronella ;  thon  the  almond-like  odonra,  such  as  helio- 
trope, vanilla,  violet ;  then  spice  odoura,  cloves,  cinnamon, 
cassia.  The  whole  may  be  classified  into  twelve  well- 
defined  groups.  All  these  ottos  are  very  soluble  in  alco- 
hol, in  fat,  butter,  and  fixed  oils.  They  also  mix  with 
soap,  snufT,  starch,  sugar,  chalk,  and  other  bodies,  to 
which  they  impart  their  fiagranoe.  And  it  is  thus  that 
we  are  enabled  to  transfer  the  odorous  principle  from  the 
plant  that  produces  it  to  an  inodorous  body,  wanting  fra- 
grance alone  to  make  it  of  commeroial  value. 

The  principal  consuini)tion  of  the  various  fragrant  ottoa 
is  for  scenting  soap.  Windsor  soap,  almond  soap,  rose 
soap,  and  a  great  variety  of  others,  consist  of  various 
soaps  made  of  oil  and  tallow,  perfumed  while  in  a  melted 
state  with  the  several  named  ottos  or  mixtures  of  them. 

Thongh  snuif  is  by  no  means  so  popular  an  article  in 
the  reign  of  Victoria  as  it  was  in  Anne's  time,  yet  the  in- 
creased population,  and  still  more  increased  exports 
io  colonies,  cause  a  much  larger  production  of  scented 
naff  now  tlian  was  tne  case  fifty  years  ago;  snufl' per- 
fumed with  bergamot  is  e-:$pecially  in  demand  in  the  fur 
eonntriea  of  Northern  Canada.  There  is  a  large  oon- 
■amptioo  of  fragrant  essential  oils  in  the  manufacture  of 
toilet  powders.  Under  the  various  names  of  rose  powder, 
Ywlet  powder,  Ac.,  a  mixture  of  starch  and  orris  root 
powdered,  diffOTeotly  scented,  is  in  general  demand  for 
diying  the  skin  after  the  bath. 

More  than  200,000  pounds  weight  of  various  ottos  were 
imported  into  Britain  in  1860,  and  valued  at  over 
£180,000 ;  to  this  must  be  added  at  least  one-third  as 
much  again  distilled  in  England.  Of  the  imported  articles 
ennmerated,  oila  of  lemon  and  bergamot,  from  the  Two 
Sicilies,  reached  128,809  pounds,  valued  at  £57,054. 

Samples  of  various  ottos  are  to  bo  seen  here,  and  so  far 
as  Is  practicable  you  will  And  also  the  living  plant,  or 
dried  specimen,  from  whfeh  the  odour  is  derived. 

We  now  pass  to  Class  ft. — These  are  the  perfumes 
proper,  such  as  are  used  for  perfuming  handkerchiefs. 
Contrary  to  the  general  belief,  nearly  all  the  perfumes 
derived  from  flowers  are  not  niade  by  distillation,  but  by 
the  procesties  of  tnfiturage  or  Infloweiing,  and  by  macera- 
tion or  infusion. 

The  odours  of  flowers  do  not,  as  a  general  rule,  exist  in 
them  as  a  store  or  in  a  gland,  Irat  they  are  developed  ss 
an  exhalation.  While  the  flower  breathes  it  yielda 
fragrance;  but  kill  the  flower,  and  fragrance  ceases.  It 
has  not  been  ascertained  when  the  discovery  waa  made  of 
condcnsmg,  as  it  were,  the  breath  of  the  flower  during 
life ;  what  we  know  now  is,  that  if  a  living  flower  be 
placed  near  to  butter,  grease,  animal  fat,  or  oil,  these 
bodies  ahaort>  the  odour  given  off  by  the  blossom,  and  in 
turn  themselves  become  framnt.  If  we  spread  fresh  un- 
salted  batter  upon  the  inside  of  two  dessert-plates,  and 
then  fill  one  of  the  jdates  with  gathered  fhigrant  blossoms 
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of  clenutia,  cOTering  them  over  with  the  Hcond  greiued : 

plate,  we  thill  find  thit  after  Iweoty-fonr  hours  thn  j 
greMe  hu  bocOQie  fragivnt.  The  blonomg,  thoDgh' 
•epknted  from  the  ptreot  stem,  do  not  die  for  BOmstime, 
bnt  liTe  aad  exhale  odour;  which  u  absarbed  by  the  fat. 
To  remove  the  odour  from  the  fat,  ihe  fit  mnet  be ; 
■onpBd  off  the  platei  and  pot  ia(o  alcohol ;  the  odour ! 
theo  leava  the  greaie  aod  eoten  into  the  apiril,  which  | 
thill  becomet  "  acmt,"  and  the  greMe  again  becomcB' 
odoorlea.  { 

The  floww  farmen  of  the  Var  follow  prcciiely  tbii  j 
method  on  ■  very  l>i^a  icale,  with  but  ■  litde  praciioal  j 
Tmriatlon,  with  the  follawiag  flowen — rose,  orange,  acacia, ' 
*iolet,  jMmine,  toberoae,  aod  jcoqnil.  The  process  ia  j 
tanned,  a*  laid  before,  enfituragi  or  Infloweriag.  Id  the  | 
valley  of  the  Var,  there  are  acrea  ol  jasmine,  of  tuberoee,  I 
of  violets,  and  the  other  flowers  named ;  in  doe  season  I 
the  air  ia  laden  with  flvnance— the  flower  hanreat  is  at 
hand.  Women  and  children  gather  Ibe  bloieomB,  which 
they  place  in  little  psnnien.  like  fishermen'g  biskeU,hnng 
over  the  shooldara.  They  are  then  carried  to  thei 
laboratory  of  flowers  and  weighed.  In  the  Uboratoiy  the ! 
harrert  of  Sowen  has  boen  anticipated.  Daring  the 
pteviooi  winter  great  qoantitiee  of  grease,  lard,  and  beef- 
■■at  have  beea  collected,  melted,  w«»hed,  and  olarifted.l 
The  great  moeeM  of  this  procen  dependi  on  the  abKilnte  1 
purity  of  the  grease  employed,  and  no  pains  are  ipaced  to 
this  end.  In  eaoh  laboratOTy  there  are  several  thounnd 
ekauii  {BasheaJ,  or  framed  glaoMs,  upon  which  the  grease 
to  be  scent«d  is  spread,  and  upon  thi*  grease  the  blossomB 
arc  sprinkled  or  laid.  The  ehalie  m  vim  is,  in  fact,  a 
frame  with  a  glass  in  it  as  near  as  posrible  like  a  window- 


rash,  only  that  the  frame  is  two  inohea  thicker,  so  that 
when  one  ch&me  is  placed  on  another,  there  is  a  soace  of 
fonr  inches  between  every  two  glasses,  thus  aliowiDg 
room  for  blossoms.  Every  ch&sse,  or  sa^,  is  about  two 
feet  long  by  eighteen  inches  broad,  as  here  seen.  The 
flower  bloasoms  are  changed  eveiy  day,  or  eveiy  other 
day,  as  is  convenient  in  regard  lo  the  general  work  of  the 
labinvtory  or  flot^ering  of  ttie  plants.  The  mme  grease, 
however,  remains  in  the  chisse  so  long  as  the  particular 
plant  being  used  yields  blossoms.  Each  time  the  fresh 
flowers  are  put  oD,  the  grease  is  "worked" — that  is 
serrated  with  a  knife — so  as  to  oSer  a  fresh  sorface  of 
grease  to  absorb  odour.  The  grease  being  inflowered  in  this 
way  lor  three  weeks  or  more — in  fact,  so  long  as  the 
plMts  produce  blonoms — is  at  last  scraped  off  the  chiase, 
melted,  stnined,  aod  poorcd  into  tin  canisten,  and  is  now 
fit  for  exportation.  We  have  here  specimens  of  fat  thus 
inOowered. 

In  every  moderate-Nzed  flower  laboratory  theto  ate 
employed  from  two  to  three  thouiand  eashea. 

Fat  or  oil  is  perfbmed  with  these  same  Sowers  by  the 
process  of  maceration  ;  lliat  is,  infusion  of  the  Sowers  in 
oil  or  melted  fat.  For  this  end,  parified  fat  is  melted  in 
a  hain  marie,  or  warm  bath,  and  the  fresh  blofsoms  are 
infosed  in  it  for  several  hours.  Fresh  flowers  being  pto- 
oorcd,  the  spent  bloasoBis  are  sliaiaed  away,  and  new- 
flowers  added  repeatedly,  so  long  as  they  can  be  procared. 
The  baiii  marie  is  osed  in  order  to  prevent  the  gresMe 
becoming  loo  hot  from  exposure  to  the  naked  fire ;  so 
long  as  Uie  greaae  ia  Snid,  it  is  warm  enough.  Oil  doea 
not  require  (o  tw  wanned,  bat  improved  resolts  are  ob- 
tained when  It  is  slightly  heated. 


1 1  pUe  or  fium  Bihsi. 

a  mil  with  Iwd  aod  Ooirari 


tUh  Air  (ha  snllaBine  of  oil  opoa  ■  cotton 


We  have  upon  tlie  waU  here  a  sketch  showing  the 
water-bath  for  melting  the  fat  or  warming  the  oil. 

Jiamiae  and  tuberose  produce  best  perfumed  grease  by 
enfleurage,  bnt  rose,  orange,  and  at:acia  give  more  aatis- 
lactory  prododt  by  maceration :  while  violet  and  jonquil 
sreasa  is  beat  obtauied  by  ths  joint  processes — enSenrage 
followed  by  macetalion. 

We  have  here  a  ehaite  m  fer,  th  Is  is  for  the  enfleursge  I 
of  oil.  In  the  place  of  glass,  the  space  is  filled  with  a! 
wire  net  f  on  which  is  laid  a  meUtloa.ar  thick  cotton  1 
fabno— moleskin,  waked  with  oil;  on  this  the  flowers  are  i 


laid,  just  as  with  solid  gieaae.  In  due  Hme— that  ir, 
after  repeated  changing  the  flowen— the  oil  heoom^ 
fragrant,  and  it  Is  then  pressed  oat  of  the  molesklD  cloth. 
Oil  ofjumiae,  tuberose,  &c.,  are  prepared  in  this  wkv. 

There  is  cerl^nly  something  inscratable  to  an  En^liah- 
man  about  olive  oil ;  he  only  knows  it  as  it  were  with  m 
lamp-like  odour;  but  the  olive  oil  that  is  prMsad  fVom 
the  native  fruit  of  the  Valley  of  Cannes,  has  leM  tas:a 
and  leas  odour  than  the  finest  Aylesbury  firsah  b«itt«r. 
Such  oil  therefore  is  admirably  adapted  for  inBowerini'' 
for  it  is  obvious  that  bodies  which  have  no  odonr  of  their 
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own,  an  more  easily  perfamed  than  those  in  which  the 
original  odour  has  to  be  overcome  before  they  smell  of 
tlw  sabstanoe  with  which  they  are  odorated. 

In  order  to  obtain  the  perfume  of  these  flowers  io 
the  form  used  for  scenting  handkerchiefs,  we  have  to 
infose  the  soented  &t  or  oU,  made  by  any  of  the  above 
methods,  io  strong  alcohol. 

In  extracting  the  odour  from  solid  fat,  it  has  to  be 
chopped  op  fine,  as  suet  is  chopped,  or  melted,  and  then 
pot  into  the  spirit,  and  left  to  infose  for  about  a  month. 
In  the  case  of  soented  oil  it  has  to  be  repeatedly  agitated 
with  the  spirit.  The  result  is  that  the  spirit  extracts  all 
the  odoor  from  the  fatty  body,  becoming  itself "  perfume," 
while  the  grease  again  becomes  odourless ;  thus  is  pro- 
cured the  essence  of  jasmine,  essence  of  orange  flowera, 
eaoDoe  of  violets,  and  others  already  named,  rose,  tube- 
rose, acacia,  and  jonquil. 

It  ii  remarkable  that  these  flowers  yield  perfumes  which, 
either  separate  or  mixed  in  various  proportions,  are  the 
types  of  nearly  all  flower  odours ;  thus,  when  jasmine  and 
oiange  flowen  are  blended,  the  scent  produced  is  like 
iweet-pea;  when  jasmine  and  tuberose  are  mixed,  the 
pofurae  is  that  of  the  hyacinth.  We  will  practically 
exemplify  this ;  thus  all  the  various  bouquets  and  nose- 
giya,  each  as  " fraogipanni,"  *< white  roses,"  "sweet 
daphne,"  are  made  upon  this  principle. 

The  commercial  importance  of  this  branch  of  perfumes 
Biay  be  indicated  by  the  quantity  of  flowers  annually 
grown  in  the  district  of  Cannes.  Flower  harvest :  Orange 
taoMms,  1,475,000  lbs.;  roses,  630,000  lbs. ;  jasmine, 
100,000  lbs. ;  violets,  75,000  lbs. ;  acacia,  45,000  lbs. ; 
geranium,  80,000  lbs  ;  tuberose,  24,000  lbs. ;  jonquil, 
0,000  lbs.  The  quantity  product  at  Nice  I  have  been 
unable  to  asoertam;  with  violets  and  orange  there  are 
more,  but  with  cassie  less,  than  here  stated. 

In  growing  flowers  for  perfumeiy  the  item  of  wages  is, 
of  course,  important.  In  the  Valley  of  the  Var,  the 
annmer  wages  are  2s.  4d.  a  day  for  those  men  who  do  the 
heavy  work  of  the  fields,  and  Is.  Id.  a  day  for  the  women 
who  attend  to  the  flowers.  In  winter,  which  is  but  of 
short  dmation,  the  wages  are  2s.  a  day  for  men,  and  lOd. 
fijr  women. 

Xothing  can  be  simpler  or  more  primitive  than  the 
farming  operations.  Boses  for  example.  The  field  is 
fint  scantily  manured,  especially  with  the  refuse  mattV 
left  after  the  distillation  of  various  plants;  it  is  then 
ploughed  with  oxen  at  the  yoke.  Young  plants  of  roses, 
procured  from  layers,  in  the  usual  way,  by  tongueing  and 
layeriiuz  at  a  joint,  are  then  planted,  and  Nature  does  the 
rest.  The  cabbage  Provence  rose  is  the  kind  cultivated. 
In  the  second  year  a  considerable  qaantity  of  flowers 
appear,  but  it  is  not  until  the  fourth  year  that  they  are 
folly  developed.  A  plantation  of  roses  well  tended  will 
last'from  six  to  eight  years ;  but  for  this  the  land  must  be 
well  drained.  It  requires  about  7,000  rose  plants  to  cover 
an  acre,  and  this  acre  will  produce,  in  an  average  season, 
3,000  pounds'  weight  of  roses  of  the  value  of  Id.  to  l}d. 
per  pound,  yielding,  say  £30  an  acre. 

For  cassie  {Acaeiafarnesiana)  the  land  is  prepared  in  a 
■milar  way.  The  young  plants  are  raised  from  seed, 
which  is  sown  in  beds.  The  best  plants  are  left,  the 
doobtfol  ones  removed.  In  the  third  year  they  have 
generally  a  height  of  two  or  three  feet,  and  are  then 
piaoted  ont  io  fidds,  each  tree  requiring  about  twelve 
feet  square.  The  blossoms  of  the  cassie  are  successive, 
nme  being  ready  for  plucking  while  the  others  are 
Rarcely  formed.  This  is  immensely  useful  to  tlie  farmer, 
one  lot  of  blossoms  being  gathered  and  passed  through 
^  laboratory  before  it  is  time  to  gather  the  others. 
After  the  third  year  the  tree  produces  flowers,  growing  at 
the  same  time  till  they  attain  maturity,  when  they  reach 
I  height  of  ten  or  twelve  feet,  with  branches  six  feet  long, 
and  a  stem  as  thick  as  a  man*s  wrist.  Each  full  grown 
tree  will  produce  about  two  pounds'  weii?ht  of  flowers, 
nine  from  3d.  to  4d.  per  pound,  say  £30  to  £40  per 
acrs. 


The  jasmine  is  cultivated  by  slips  of  the  wild  jasmine 
(that  which  is  seen  in  our  English  gardens)  grafted,  at  the 
end  of  two  years,  with  the  Spanish  jasmine  {Jatminum 
ffrandiflorum).  This  produces  a  blossom  the  size  of  a  shil- 
ling, of  intense  fragrance.  It  requires  about  8,000  plants 
to  stock  an  acre ;  and  they  are  not  in  full  bearing  till  the 
second  year  after  grafting;  but  when  mature,  every 
thousand  plants  yield  about  sixty  pounds'  weight  of 
flowers  annually.  They  are  planted  m  rows,  horizontal 
poles  being  thrust  between  them  for  support,  the  branches 
are  woven  in  and  out,  somewhat  as  the  laspberty  canes 
are  arranged  by  the  Ghiswick  gardeners.  Kvexy  August 
— ^the  jasmine  season — the  fields  are  alive  with  women, 
old  and  young,  and  cluldren,  each  having  a  little  basket 
at  her  side  suspended  by  a  strap  across  her  shoulders,  both 
hands  actively  engaged  in  picking  the  flowers,  and  filling 
the  baskets.  As  each  basket  is  filled  it  is  conveyed  to  the 
shaded  laboratory  and  there  weighed.  An  acre  of  land 
will  yield  about  500  pounds'  weight  of  jasmine  blossoms. 
The  value  of  the  blossoms  varies  from  Is.  to  Is.  6d.  per 
pound. 

The  tuberose  needs  more  care  than  any  other  flower  of 
the  farm.  It  is  the  most  difficult  to  rear,  but  the  best 
worth  rearing.  A  good  plantation  on  a  good  soil  will  last 
for  seven  or  eight  years.  It  is  a  bulbous  plant,  and  propa- 
gates as  they  do ;  it  throws  out  a  stem  like  a  hyacinth, 
covered  with  flediy  flowers.  And  oh !  what  a  fragrance 
breathes  from  it!  what  a  bouquet,  snatching  perfumes 
from  every  flower  with  a  superb  edectidsm ! 

"  The  TnberoM,  with  her  tHr'ry  light. 
That  in  the  garden  of  Mali^ 
!•  called  the  mittren  of  the  mght, 
9o  like  a  bride,  icented  and  bright 
She  comes  out  when  the  ran*>  awaj.** 

Orange-trees  are  raised  from  seeds;  at  the  third 
year  they  are  grafted,  either  with  the  sweet  Portugal  or 
bitter  Bigaradier.  A  tree  requires  fifteen  years  to  reach 
maturity,  but  will  produce  both  flowers  and  fruit  in  four 
or  five  years.  When  in  full  vigour,  each  tree  yields  an 
average  of  twenty-five  pounds'  weight  of  blossoms 
annually.  Many  plantations  of  orange-trees  at  Nice  are 
more  than  one  hundred  years  old.  At  Fontainebleau 
there  are  now  to  be  seen  orange-trees  planted  by  an 
ancestor  of  mine  two  hundred  years  ago.  At  Nice  there 
is  a  public  market  for  orange-blossoms  during  the  season ; 
the  bitter  orange- flowers  fetch  3d.  per  lb.,  the  sweet 
about  2d. 

The  orange-tree  yields  not  only  the  exquisite  odour  of 
the  flowers  by  the  enfleurage  process,  of  which  there  are 
several  examples  here,  but  also  the  otto  from  the  flowers 
by  distillation ;  there  is  also  quite  a  different  smelling 
otto  from  the  epidermis  of  the  fruit,  as  here  shown,  and 
also  a  very  fine  otto  from  the  leaves. 

The  market  season  for  orange-flowers  at  Nice  lasts  for 
more  than  a  month,  as  an  avetuge,  and  during  that  time 
there  are  sold  about  fifteen  to  eighteen  tons  of  flowera 
daily !  a  ton  of  flowers  will  yield  more  than  a  kilo- 
gramme of  otto,  say  forty  onnoes,  worth  £20  sterling; 
and  the  residuary  water,  highly  saturated  with  odour, 
is  worth  another  £10  note. 

With  us  the  violet  grows  anywhere,  and  almost  any- 
how ;  but  the  terrible  sun  of  Nice,  during  July  and 
August,  is  but  ill  borne  by  the  violet.  Consequently,  on 
the  farms  they  are  planted  under  the  green  shade  of  the 
orange  and  lemon  trees,  or  close  to  walls  and  houses. 
The  method  of  propagation  is  division  of  the  roots. 
They  are  planted  so  as  to  grow  in  tofts  or  clusters  about 
a  foot  apart  all  round ;  and  this  space  enables  the  growers 
to  gather  the  flowers  without  treading  on  them.  A 
surface  of  land,  equalling  an  acre  of  planting,  yields  one 
hundred  and  eighty  to  two  hundred  pounds*  weight  of 
flowera,  valued  as  an  average  at  two  francs  the  pound. 
Violets  may  always  be  looked  upon  as  an  extra  crop, 
growing  as  they  do  under  the  orange  and  lemon  treci«. 
The  kind  grown  is  the  double  Parma.    About  twenty- 
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five  ions  Wright  of  violet  blossoms  are  pfodiieed  anDnally 
at  Nice. 

Oak-leaf  or  rose-leaf  gwaniums  are  grown  for  the  sake 
of  the  rose-like  odour  extracted  by  dislHlation  from  their 
leave?.  A  ton  of  leaves  will  yield  at  out  a  kilogrammei 
or  rather  less,  of  otto.  The  geranium  is  propagated  by 
cuttings  made  in  B(?]:»iember,  whieh  are  planted  out  in  tlie 
spring. 

Koeemary,  lavender  and  thyme  are  alan  grown  to  k 
vast  extent.  One  can  hardly  say  **  cultivated, "  sinee  they 
grow  like  the  broom  and  heath  on  the  wild  wolds  of  York- 
shire. Any  quantify  may  be  found  on  the  high  regions 
of  the  Maritime  Alpp.  Those  persona  who  seek  for  the 
ottos  of  these  plmis  csnr  the  distilling  apparatus  up  the 
hills  upon  the  backs  of  inules,  while  they  eneamp  them- 
selves in  tents  near  to  some  snow  stream. 

England  has  always  been  iainoos  for  the  production  of 
lavender,  and  (arms  of  it  exist  at  CarshalUm  and  Mitcham, 
in  Surrey  ;  alffo  at  Ilitchin,  in  Hertfordahin.  It  requires 
about  8,6CX)  pUnts  to  an  acre,  and  when  the  plant  is  in 
full  bearing  we  can  procure  from  this  quantity  about  six 
to  feven  quarts  of  otto,  which,  at  the  present  price  of  54s. 
per  lb.,  a  good  average  price  of  ten  years,  yield  £32  per 
acre. 

Although  the  mode  of  obtaining  the  odours  from  flowers 
by  eiifleorage  and  maceration,  has  certainly  been  in 
practice  for  two  centuries  in  the  valley  of  the  Var,  in  the 
south  of  Franco,  it  is  only  by  my  publications  that  the 
method  has  been  made  geneimlly  known  in  England. 

The  works  published  relating  to  perfumery  are  very 
few.  In  Franee,  where  this  commerce  has  risen  animally 
to  the  value  of  £3,000,000  sterling,  there  are  no  published 
accounts  or  statistics  by  a  native  author,  relating  to  flower 
farming.  My  own  little  book, «»  The  Art  of  Perfumery," 
has  recently  been  translated  into  French,  by  Dr.  Baveil, 
of  Paris,  and  U  published  by  fialli^re.  No  eyclopsedia, 
which  is  more  than  ten  years  old,  makes  even  mention  of 
the  ioflowering  process,  as  a  soutice  of  entrapping  ttie  ex- 
quisite odour  Of  flowers,  nor  do  any  of  the  multitnde  of 
books  relating  to  economic  gardening,  notice  this  fact. 

No  wonder  fhoti  that  gardeners  and  hortfcultuHsts 
generally,  are  uhacquafnted  with  this  simple  source  of 
wealth,  and  if  I  interpret  tight  the  objtfct  of  the  Council 
of  this  Society  now  in  bringing  the  subject  of  the  odouit 
of  plants  before  the  fellows,  it  is  that  young  gardeneis, 
aspiring  to  emigrate  to  some  of  the  warm  British  Colonies, 
may  eventually  lay  there  the  foundation  of  a  flower 
farm  and  perfume  laboratory,  such  as  can  only  now  be 
seen  on  the  banks  of  tlie  Var. 


im  ^xt$. 


Art  i!«  In  BLAND. — The  following  letters  have  been  ad- 
dressed to  the  editor  of  the  Timet,  in  answer  to  a  leader, 
in  which  some  remarks  dirtpaniging  to  Irish  Art  wera 
made : — 

*•  Sir,— A  word  or  two,  if  you  please,  in  answer  to 
some  of  jour  assertions  that  "  art  is  not  in  Irish  people," 
and  that  "  in  Irehnd,  nature  and  art  do  not  get  up  their 
usual  (Viendship"  and  to  your  **  doubts  of  the  possibility  of 
an  Irish  School  of  Art."  Ecdesiastes  tells  us  whatever 
lias  been  shall  be ;  and  it  is  the  fact  that  in  some  remote 
age  there  was  an  Irish  School  of  Art,  one  as  marked  m 
the  Etiuecan,  of  the  truth  of  which  a  visit  to  the  Irish 
academy  will  satisfy  you.  Yon  will  And  there  a  collec- 
tion of  ornament  in  gold  which  in  quantity  rivals  that  at 
Naples  or  Borne,  and  in  artistk;  quality  is  not  inferior  to 
the  works  of  the  Greeks.  The  book  of  Kells  and  other 
illoniinated  MSS.  on  Irish  art  are  as  peculiar  and  fine  of 
tiieir  kind  m  any  MSS.  of  any  age  or  country.  For  two 
oenturies  architecture  certainly  has  been  no  better  in 
Ireland  tlvin  in  England ;  and  if  we  find  Dublin  «•  over- 
dine  with  huge  porticoes,  towering  domes,"  and  the  like, 
we  may  recollect  that  within  forty  years  the  architcctunl 


genius  of  England  ooold  do  nothing  more  original  than 
the  British  Museum  and  the  General  Post  Office,  and 
crib  from  the  temple  of  Theseus  innumerable  stuooo 
versions  of  porticoes  to  front  Unitarian  chapels.  Art  not 
in  the  Irish  people !  Last  year  we  lost  Molready,  whose 
pfotures  united  qualities  found  but  sepemtely  in  Van 
Eyck,  Beato  Angelioo,  and  Ostade,  with  a  power  of  oor- 
ract  drawing  equal  to  that  ibund  in  Greek  gems-^aod 
Mnlready  was  bom  at  Ennis.  What  living  artist,  in 
Fraooe  or  Germany,  or  modem  Italy,  has  painted  a  more 
noUe  wall  deooration  than  the  Battle  of  Waterloo  in  the 
Houses  of  Parliament  ?  and  Daniel  Maclise  came  from 
Cork,  and  first  copied  those  **  plaster  busts  in  the  Cotk 
8(^001  of  Art"  wnich  yon  seem  to  hold  in  some  contempt. 
I  Venture  to  think  that  modem  art  lias  produced  no  finer 
work  than  this  water-glass  picture,  a  process  which  the 
artist  was  the  first  to  introduce  into  this  ooontry.  And  is 
not  Foley,  too,  an  Irishman,  at  the  head  of  British 
seulptors?  and  may  not  the  *<  Eve"  of  MacDowell,  the  sculp- 
tor, an  Irishman,  challenge  most  modem  works  in  France 
and  Italy  for  excellence?  Allow  me  also  to  tell  yon  that 
there  is  *'  such  a  thing  as  a  National  Gallery  in  Dublin," 
the  best  lighted  picture  gallery  that  has  been  built, 
where  a  man  can  walk  in  almost  when  he  pleases,  even 
on  a  Sunday  afternoon,  as  Mr.  Sheepshanks  wished  should 
be  done  at  Kensington.  And  it  is  not  irae  that  Schools 
of  Art  **  do  not  encourage  attempts  to  draw  from  life  and 
nature."  The  copy  of  their  programmes  which  I  enclose, 
show  the  contrary.  And  I  would  venture  to  ask  yon 
to  improve  your  acquaintance  with  Schools  of  Art,  whieh 
you  sty  h  not  extensive.  I  am  not  an  Irishman,  but  I 
hope  you  will  allow  me  this  opportunity  of  raiaog  for  a 
moment  a  shillaleh  in  defence  of  art  in  Ireland.— Fblix 

SUMMEBtV. 

Sir,— In  a  leading  article  in  your  journal  of  yesterdajr 
in  reference  to  the  »$cent  distribution  of  prises  to  tho 
students  in  the  Government  Schools  of  Design  at  the 
Royal  Dublin  Society,  the  following  pamgraph  occurs :-» 
'*  There  is  no  such  thing  as  a  National  Gallery  in  Dublin. 
There  is  no  collection  of  pictures  and  sculpture,  or  other 
works  of  art  that  a  man  can  walk  into  any  hour  that  he 
pleases,  or  even  once  or  twice  a  week."  I  am  happy  to 
inform  you  that  there  in  a  Nationid  Gallery  in  Dublin  ; 
that  it  includes  paintings  and  sculpture  in  its  coUectinn ; 
that  it  is  open  gi'atuitously  to  the  public  ou  all  days  of  the 
week,  with  the  exception  of  Fridays  and  Saturdays,  which 
are  reserved  for  artists  and  students,  but  on  which  days 
the  public  also  are  admitted  at  a  small  charge,  and  thai 
it  is  the  first  institution  of  the  kind  in  the  three  kingdoms 
which  has  opened  its  doors  for  the  benefit  of  the  working- 
classes  on  Sundays  after  the  hours  of  Divine  service.  The 
gallery  was  opened  on  the  1st  of  February  of  this  year, 
and  the  recorded  number  of  visitors  up  to  the  present  ex- 
ceeds 167,000,  although  it  was  completely  dosed  during 
the  month  of  October.  I  send  yon  a  catalogue,  in  the 
prefatory  part  of  which  you  will  find  a  brief  aocoont  of 
the  origin  and  establishment  of  the  institution ;  and  will 
perceive  that  for  its  collections,  however  inadequate  to 
public  requirements,  it  is  up  to  the  present  mainly  in- 
debted to  private  liberality.  It  is  not  m  my  province  to 
comment  on  the  tone  and  bearing  of  the  article  in  whioh 
so  strange  an  unacquaintance  is  manifested  with  the  exist- 
ence of  a  public  institution,  the  subject  of  frequent  Pkr- 
liamentaiy  grants ;  my  simple  duty  is  to  request  that  yon 
will,  by  the  publication  of  this  letter,  disabuse  your  read- 
ers of  the  error  of  supposing  there  is  no  National  Gallery 
in  Doblin.—GxoiioE  F.  MmiVANv,  Director. 
Msrrioa-s^iiaie  West,  Diiblia,  Dec.  S8. 


^sttttfattms. 


Tan  SooTOH  Irok  Trade. — According  to  the  autheo" 
ticated  returns  of  the  ironmasters,  the  production  of  pig 
iron  in  1864  has  attained  the  amount  of  1,160,000  ton^ 
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wliidi,  ti  tlie  ftyerage  price  of  this  year  for  mixed  nam- 
ben,  reaches  the  sum  of  £3,820,000.  There  have  been 
to  blaat  throughoat  the  year  184  furnacea,  giving  employ- 
ment to  aboui  60,000  men.  The  ahipmenta — foreign  and 
coaatwiae — and  local  consumption  have  sprung  up  to  the 
grand  total  on, 156,000  tons.  The  stock  of  pig  iron  in 
Scotland,  as  aneriained  by  the  committee  appointed  by 
the  iron  tiade,  is  now  700,000  tons,  thus  showing  a  trifling 
increase  of  4,000  tons.  In  1864  the  price  of  pig  iron  has 
fioctnsted  from  678.  to  4Us.  Sd.,  giving  an  average  of 
Sti.  3d.  per  too.  The  demand  for  maUeable  iron  this 
year  u  without  a  parallel  in  the  history  of  that  material. 
It  ia  computed  that  210,000  tons  of  pig  iron  have  been 
used  in  prodndng  168,500  tons  of  bar,  sheet,  plate,  and 
angle  iroD,  during  the  last  twelve  months,  whilst  our 
foendriee  have  consumed  270,000  tons. 

Thb  Oottoh  Taadb. — Mewrs.  Smith,  Edwards,  and 
Co.,  of  Liveipool,  report  as  follows  in   their   Annual 
Cotton  Circular : — ^The  experience  of  the  past  year  has 
rather  damped  the  sanguine  hopes  of  those  who  expected 
that  the  vacuum  created  by  this  American  war  would  be 
soon  fillad  up.    The  opinion  was  entertained  in  lianca- 
Khire  twelve  months  ago,  with  the  force  of  a  eonviction, 
that  1865  would  witness  practically  the  termination  of 
the  great  cotton  crisis,  and  that,  too,  irrespective  of  aid 
fnm  Amenoa.      These  sanguine  auguries  have  not  been 
falfilled.      The  difficulty  of  replacing  a  vast  cotton  field 
like  that  of  the  Southern  States  is  now  more  fully  recog- 
nised, and  we  enter  the  year  1865  with  more  sober  antid- 
patioos  than  prevailed  at  the  beginning  of  the  last  one. 
Onr  chief  reliance  since  the  American  war  commenced 
hii  been  upon  the  expansion  of  cotton  cultivation  in 
India,  but  yaar  after  year  that  country  has  diasappoiuted 
»,  and  now,  in  the  fourth  year  of  the  war,  we  are  pro- 
mised no  more  than  in  the  first.      The  export  of  cotton 
from  Bombay  for  ths  years  1861, 1862, 1863,  and  1864, 
has  scarcely  varied  from  a  million   of  bales,  and  the 
general  expectation  in  Bombay  is  that  it  will  not  exceed 
that  amount  in  1666.      Tlie  reports  of  the  growing  crop 
^re  not   favourable;  the    rains  were  deficient,  and  the 
plant  in  many  places  is  not  looking  well ;  neither  was 
there  any  increase  of  planting  this  season.      The  scarcity 
ttd  deamesa  of  food  were  excessive  through  all  the  west 
of  India,  and  the  ryots  dared  not  extend  the  cultivation 
for  fear  of  bringing  on  a  famine.      From  the  north-west 
Provinces,  where  the  Bengal  cotton  is  grown,  a  large 
iocnase  of  planting  ia  reported,  but  the  crops  are  said  to 
be  deficient.      From  the  South  of  India  some  increase  is 
expected.    Looking  broadly  at  the  case,  it  may  be  hoped 
that  India  will  give  a  small  increase  next  year,  the  more 
ao  as  a  large  pari  of  the  old  crop  at  Bombay  has  been 
held  back  in  consequence  of  the  late  panic,  and  will  be 
shipped  freely  in  the  early  months  of  the  year.    Perhaps 
an  increass  of  100,000  or  200,000  bales  may  be  received 
fr<3m  India  this  year,  but  even  that  appears  very  doubtful. 
From  China  there  has  been  a  steady  increase  of  supply 
ainoe  the  trade  commenced.      The  import  for  1864  sums 
np  to  the  large  total  of  899,000  bales,  equal  in  weight 
i«tipposing  the  bales  to  average  a  little  under  two  piculs) 
to  nearly  250,000  Surat,  or  200,000  American.    Since 
the  present  wason  opened  the  shipments  from  China  are 
nearly  doable  those  of  last  year,  say  200,000  piculs 
against  106,000.    So  it  is  fair  to  expect  a  large  increase 
ior  the  whole  year,  though  hardly  in  the  same  ratio  as 
this.      From  i^pt  the  accounts  are  most  encouraging  ; 
cotton  culture  in  that  fertile  country  makes  rapid  strides 
from  year  to  year,  and  it  is  generally  thought  that  this 
crop  will  exceed  the  last  by  25  per  cent. ;  some  say  con- 
ftienbly  mors.      We  have  received  from  Egypt  257,000 
bale^  this  year ;  it  is  not  unlikely  we  may  get  320,000  bales, 
or  even  more,  next  year.    From  Brazil  a  large  increase  is 
^  expected,  perh^  60,000  bales ;  but,  on  the  other 
lund,  the  prospects  of  supply  from  America  are  not  so 
good.      The  biocikade  of  the  Southern  penis  is  becoming 
^iure  rigid*      At  Nas^u,  the  chief  depot  for  blockade 
^itioers  fh>m  the  Atlantic  coast,  there  is  a  suspension  of  | 


business,  and  the  vessels  are  leavhig  for  other  employ- 
ment. From  Texas  there  may  be  a  hit  supply,  but  the 
aggregate  *  leakage '  from  the  Cotton  States  is  expected 
to  be  less  in  1865  than  in  1861.  From  Turkey  the 
accounts  of  the  crops  are  very  unpromising ;  though  a 
much  larger  area  was  planted  the  crops  have  failed,  and 
little  increase  over  last  year  is  expected.  If  these  views 
prove  con'ect,  an  increase  of  200,000  to  400,000  bales 
may  be  expected  in  1865  over  the  past  vear ;  the  import 
may  range  from  2,800,000  to  3,000,000  bales,  against 
2,687,000  bales  for  1864,  1,982,000  bales  for  1868,  and 
1,445,000  bales  for  1862— the  year  of  smallest  supply. 
The  home  consumption  the  past  year  has  taken  off 
1,606,000  bales,  and  the  export  732,000  bales,  being 
together  248,000  bales  less  than  the  import,  and  this' 
amount  has  gone  to  increase  our  stocks.  The  problem  is, 
whether  the  trade  and  export  will  take  off  half-a-million 
bales  more  in  1865  at  the  present  scale  of  prices ;  other- 
wise there  is  likely  to  be  another  considerable  addition  to 
stock  at  the  dose  of  1865.  That  the  loss  of  profit  to 
Lancashire  in  the  last  few  years  has  been  enormous  can 
be  seen  at  a  glance  from  the  small  margin  that  now  exists 
between  the  aggregate  value  of  the  raw  material  con- 
sumed and  the  manufactured  article  produced,  as  com- 
pared with  former  years.  Taking  the  Board  of  Trade 
returns  of  the  export  of  cotton  goods  and  yarn  for  the  lost 
five  years,  and  adding  to  them  an  estimate  of  the  amount 
consumed  at  home,  which  we  will  take  as  one-third  the 
exports,  we  obtain  a  rough  approximation  to  the  whole 
value  of  the  cotton  manufactures  of  Qreat  Britain.  If  we 
deduct  from  this  the  price  paid  by  our  spinnen  for  the 
raw  material  consumed,  we  obtain  the  amount  of  profit 
which  the  internal  industry  of  the  country  reaps  from  the 
trade.  In  1860  a  sum  of  forty  millions  was  distributed 
among  the  industrious  population  of  Lancashii'e,  engaged 
in  the  cotton  trade  or  the  branches  dependent  upon  it. 
During  the  last  three  years  this  amount  has  declined  to 
about  one-half.  Of  course  there  are  many  modifying 
circumstances  which  might  be  mentioned,  such  as  the 
profit  made  upon  old  stocks  held  when  the  war  com- 
menced. But  again  it  must  be  remembered  that  the 
exports  of  1861  and  1862  were  greatly  swollen  by  the 
shipments  of  these  stocks,  and  represent  more  than  the 
real  production  for  these  yeai-s.  Taking  all  into  account, 
and  making  allowance  for  1860  being  a  year  of  remarkable 
prosperity,  it  seems  fair  to  assume  that  the  manufacturing 
tndustiy  of  Laucashlre  has  suffered  to  the  extent  of 
fifteen  millions  per  annum  or  more  for  the  last  four  years, 
in  consequence  of  the  stoppage  of  the  cotton  trade  with 
the  Southern  States,  and  it  is  evident  that  if  this  exhaust- 
ing drain  upon  its  capital  continues  for  another  year  or 
two,  serious  consequences  must  follow  in  the  shape  of 
commercial  embarrassment  and  want  of  credit. 


€alQm. 


New  Zealand  Fish. — It  is  well  worth  the  while  of  the 
Provincial  Council  to  consider  whether  it  is  not  necessary 
to  enact  some  measure  for  regulating  the  fisheries  of  this 
province  (Otago).  It  is  a  singular  anomaly,  that  whilst, 
on  the  one  hand,  money  is  voted  for  the  introduction  of 
new  varieties  of  fish,  on  the  other  hand  the  most  wanton 
destruction  of  valuable  native  kind  is  being  tacitly  per- 
mitted. We  might  refer  to  one  species  of  fish  alono 
which  is  rapidly  becoming  scarce  in  this  harbour,  viz., 
flounders.  The  flounder,  when  in  good  condition,  is  a 
really  excellent  and  valuable  fish,  but  it  is  rarely  now 
that  one  can  get  a  full-grown  fish ;  instead  of  which  the 
fishermen  send  to  market  a  number  of  little  fry,  hardly 
worth  the  trouble  of  cooking.  The  other  day  some  barrels 
of  fish  were  being  landed  from  the  port  steamer,  and  the 
contents  of  two  of  them  consisted  entirely  of  very  small 
flounders,  little  bigger  than  sardines.    If  the  reckless 
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capiare  of  fish,  in  season  and  out  of  season,  be  permitted 
to  continue,  tliere  will  very  soou  be  nothing  but  the  deep 
sea  Tarieties  left. 


IttUttattvns  Issnely. 


The  Book  of  Perfumes.  By  Eugene  Rimmel. 
{Chapman  and  HdU,)  This  is  a  curious  and  interesting 
worx,  the  origin  of  which  appears  to  have  been  the  au- 
thor's labours  to  instruct  and  inform  the  members  of  the 
Society  of  Arts.  "  Four  years  ago,"  observes  Mr.  Rim- 
mel, "  I  had  to  prepare  for  the  Society  of  Arts  a  paper  on 
•  The  Art  of  Perfumery,  its  History  and  Commercial  De- 
velopment,' and,  to  qualify  myself  for  the  task,  I  had  to 
devour  a  huge  pile  of  big  books  in  order  to  ascertain 
through  what  mysterious  arts  the  ancients  ministered  to 
the  gratification  of  their  olfactory  sense,  and  to  the  embel- 
lishment of  the  human  face  divine.  Two  years  later  I 
was  called  upon  to  form  part  of  the  Jury  at  the  Great 
Exhibition,  and  to  draw  up  the  official  report  of  the  per- 
fumery  class.  The  researches  I  had  to  make  on  the 
former  occasion,  and  the  observations  I  gathered  on  the 
latter,  gave  me  a  complete  insight  into  the  world  of 
'sweet  smells,'  both  ancient  and  modem."  Thinking 
that  the  notes  he  had  thus  collected,  combined  with  the 
results  of  his  experience  as  a  practical  perfumer,  and  of 
his  rambles  in  foreign  lands,  might  prove  interesting  to 
some,  he  has  given  them  to  the  world  in  this  digested 
form.  After  devoting  a  few  pages  to  the  physiology  of 
odours  in  general,  he  traces  the  history  of  perfumes  and 
cosmetics  from  the  earliest  times  to  the  present  period. 
He  then  briefly  describes  the  various  modes  in  use  for  ex- 
tracting the  aroma  from  plants  and  flowers,  and  concludes 
with  a  summary  of  the  various  fragrant  materials  used  in 
the  manufacture.  A  large  number  of  quaint  and  charac- 
teristic illustrations  embellish  the  work,  which  will  possess 
an  interest  for  many. 
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GlUVTS  Of  PaoVISIONAL  PROTBOTION. 

Archers,  construction  of  bows  used  by— 3058— J.  Norton. 
Atmospheric  railway  breaks  and  communications— 3083— C.  Rendall. 
Hoots  and  shoc9,  tnanufacturp  of— COil—W.  Clark. 
Bottles,  Jars,  &c.,  eonstrnction  of -3010— E.  Bcvan  and  A.  I'lemfnir 
CapMnn^.  apparatus  for  working— 309D—O.  Elliott. 


Cairiages,  apparatus  for  retarding  and  stopping^-SOM— T.  H.  Roberts  • 

Cigars,  pipes,  Ac,  materials  for  tSa  lightingof— 2943— R.  A.  Brooman . 

Cigars,  snuffs,  &c.,  preparing  tobacco  for— 3070— L.  Morgenthaa. 

Closets  and  commodes— 3121— J.  White. 

Coal  plates,  &c.,  method  of  seourlng— 3104— 8.  Hood. 

Comb— 3014— R.  A.  Brooman. 

Cooling  and  fireezine,  apparatus  for— 3062— B.  A.  Brooman. 

Cotton,  roller  gins  for  ^nlag  or  cleaning— 3090— B.  W.  Otway. 

Crinolines,  druses,  Ac,  manuflictare  cnT- 2062— F.  Kreos. 

Double  suction  pump— 3166— H.  Drunean  and  P.  Laidet,  sen. 

Elastic  substances,  machinery  for  presdng— 3181— G.  Q.  Wilson. 

Electric  insulation— 3002— C.  Hanoook  and  8.  W.  SUver. 

Fibrous  materials,  machinery  for  spinning— 3163— J.  P.  y  Uaff 

Fire-arms,  breech-loading— 3169— T.  A.  Grinuton. 

Fluids,  engines  for  compressing  and  meamiring— 3171-^.  Bamsbot 

tom  and  T.  Blackburn. 
Gases,  Ac,  regulating  the  itow  of— 3030— T.  Atkins. " 
Glass  maker's  pots,  oonstmction  of— 3082— B.  H.  Johnvm. 
Hats,  mannfocture  of— 3129 — F.  Cooke. 
Hydraulic  presses,  Ac,  mode  of  working— 3173— L.  R.  Bodmer. 
Knives,  cleaning  and  polishing— 3106 — G.  Kent. 
Laoee,  braids,  &c.,  apparatus  for  making— 3161— E.  T.  Hoghet. 
Liquids  and  gaaee,  raidng  and  drawing  off— 3127— J.  G.  Tongoe. 
Liquorice  cakes,  Ac— 3098 — W.  Wharldall. 
Looped  fobrios,  maanfocture  of— 3123— W.  Cotton. 
Maddnery,  straps  for  driving— 3125 — M.  J.  Hainea. 
Mills  for  grinding  com,  &c— 3136— F.  Price. 
Ornamenting  fobrioa— 3076 — ^R.  A.  Brooman. 
Parchment,  preparation  of  the  surfkoe  of— 3117— 49.  W.  Hooper. 
Paving,  systrai  of— 2974— V.  Gache. 
Photwraphio  apparatui— 3176— J.  H.  Johnson. 
Ploughs— 3141— J.  A.  Hopkins  and  C.  Cnlpln. 
Rails  or  trams— 3137— Z.  Eastman. 

Railway  brakes,  apparatus  employed  for  aetnating— 3006— W.  Clark. 
Railway  cairiages,  &c.,  fiwiliUttng  the  starting  of—4064— J.   H. 

Johnson. 
Railways,  traction  on— 3060— C.  Crockford. 
Rosin,  purification  of— 3060— F.  O.  Mulholland. 
Ruffles,  frills,  Ac— 3096— H.  T^lor. 
Ssjoatory  toilet  apparatus— 2808— W.  E.  Gedge. 
Sawing  machinery— 3078— R.  Mathers. 

Sheets  and  surfocoa  for  designa-3094— C.  Hancoek  and  8.  W.  SIlTer. 
Shipe,  oompodtions  for  coating— 3147— H.  F.  MeKlllop. 
Solar  time*pieoes— 3088 — A.  V.  Newton. 
Steam  boilers,  Ac,  ij^eetlnff  tallow  into— 3066— H.  Wilson. 
Steam  engines— 3139— H.  Ilavey. 

Stone,  Ac,  preserving  and  ornamenting— 3084 — ^E.  A.  BfOQBUB. 
Thermometers— 3086— W.  H.  Cullingford. 
Vessels,  Ac,  Ufting  shot  to  the  fighting  deck  of— 3149— Sir  F.  Blaek- 

wood. 
Walls,  pavements,  Ac,  decoration  of— 3113— W.  Clark. 
Watches,  Ac,  construction  of— 3100— J.'G.  Tongue. 
Wire  rods  and  wire,  apparatus  for  rolllng-^9fr— G.  Bedson. 

Invbhtiox  with  CoMPLxn  Spsoinoanov  Telmd. 

Douches  and  injections,  apparatus  for  adminiiterinc— 3216— W.  E. 
Gedge. 
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13.  W.  B.  Patric. 

Gibson. 

23.  H.  Eschwege. 

3243.  T.  W.  AUcc. 

3268.  J.  Baslam. 

3260.  W.  Tongue. 

3276.  K.  A.  Brooman. 
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Cantor  Leotubes. 


I  BsPBOOuoTioH  cr  Natural  Forms  by  Art 
UinrFAOTURB."  By  B.  Watcrhouse  Hawkins, 
f.O.S.,  F.L.S. 

Hawkms  will  resume  his  Oourse,  on  Mon- 
enings,  as  follows : — 

iiB^ — ^Lbctture  III. — On  the  varieties  of  artistic 
ft  of  the  forms  of  animal  and  vegetable  lile— 
lepresentation ;  conventional  ornamental,  allego- 
lijrmbolic  combinations  of  animal  forms. 

Sao. — ^Leoturb  IV. — On  the  fitness  of  designs, 
r  adaptation  to  the  conditions  of  the  materials  in 
ny  are  to  be  produced.  (Demonstrated  by  metal- 
mne,  saDd-mooldiog,  casting,  and  chasing). 

I&TH. — ^Lecture  V. — On  Ceramic  Manufactures, 
t  loflueoce  of  the  material  on  the  design  and  its 
1  production — modem  Terra- Cotta,  Delia  Robbia 
ij^ica,  and  Parian. 

e  Lectures  are  open  to  Members  free  of 
and  a  Member  has  the  privilege  of 
cmg  ONE  Friend  to  each  Lecture.  A 
ekets  for  this  purpose  has  been  sent  to 
lember. 


Technical  Training  of  Artizans. 

The  following  letter  has  been  addressed  to 
the  Chairman  of  the  Council  by  Mr.  Twining, 
one  of  the  Vice-Presidents  of  the  Society : — 


Obdihaby  Mbetinos. 

i^ednesday  Evenings  at  8  o'clock. 

8. — ^*  Go  the  Best  Mode  of  Applying  Power  to 
nnf,  on  the  Metropolitan  and  other  Railways 
raoneot  Statfona,  and  in  Terminal  Stations.'*  By 
r.  Bavlow,  Esq.,  F.R.S. 

15.— <*  Oq  the  Beat  Mode  of  Protecting  London 
Bsvagea  ofFiie."   By  Gbas.  F.  T.  Youko,  Esq., 

L^— '*  Oo  LoadoD  Sewage,  from  the  Agricultural 
▼iev."    Bf  J.  GbaiiIIEss  Morton,  Esq. 


Sib, — As  it  is  partly  owing  to  the  encouragement 
which  yourself,  as  well  as  Mr.  Chester  and  others  of  my 
colleagues,  hare  given  me,  that  I  have  been  induced  to 
pursue  further  the  subject  of  the  Technical  Training  of 
Artizans,  I  feel  that  1  need  scarcely  apologise  for  nib- 
mitting  to  you  a  brief  report  of  the  progress  which  I 
have  made. 

The  desii-ableness  of  providing  for  our  artisans  facilities 
for  the  perfecting  and  testing  of  their  technical  knowledge 
and  efficiency  equal  to  those  enjoyed  by  their  continental 
brethren,  is  impressively  expounded  in  Mr.  Davenport's 
very  able  paper,  and  he  has  clearly  shown  that  it  is  the 
province  of  the  Society  of  Arts  to  take  the  lead  in  a 
national  movement  for  that  purpose.  1  feel  myself  called 
upon,  whilst  expressing  my  concurrence  with  these  views, 
to  show  that  my  own  objects  would  perfectly  harmonize 
with  them. 

My  chief  object  is  for  the  present  to  induce  and  enable 
the  Society  of  Arts  to  make  the  experiment  of  holding, 
in  addition  to  its  Annual  Geneml  Examinations,  Technical 
Examinations  for  testing  the  abilities  of  certain  classes  of 
workmen,  hereinafter  dc-Hcribed,  and  of  granting  certificates 
of  competency  which  may  be  useful  to  them,  and  offer  a 
desirable  guarantee  to  the  public. 

The  following  are  among  the  preparatory  steps  which 
1  have  taken : — 

1  have  obtained,  through  the  kindness  of  my  con- 
tinental friends,  a  considerable  amount  of  interesting 
information,  in  addition  to  that  already  published  in 
England,  concerning  the  Industrial  Institutions  and 
Trades  Regulations  of  various  parts  of  Europe.  The 
whole  is  now  in  the  hands  of  Mr.  Iselin,  who  had  under- 
taken to  prepare  a  digest  or  synopsis,  bringing  into  relief 
everything  likely  to  be  of  useful  application  in  this 
country.  I  regret  that  ito  completion  is  inevitably  re- 
tarded by  Mr.  fselin's  engagements  in  connexion  with  the 
Dublin  Exhibition.  ^    ,        ^     . 

It  was  desirable  to  ascertain  what  books  and  other  ma- 
terials  for  technical  instruction  exist  and  come  sufficiently 
within  the  scope  of  the  proposed  Examinations  to  be  of 
service  as  text-books.  1  hav--  ■■•  *»->tv»«>r  nearly  all  the 
small  handbooks  of  the  kte  late  years  m. 
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England,  and,  finding  that  scarcely  any  would  answer  our 
purpose,  1  have  procnred  from  Paris  a  selection  of  the 
test  French  publications  of  this  description.  The  whole  of 
the  ooUeotion,  amounting  to  seventy-eight  volumes,  is  de^ 
posited  at  ihe  Society  of  Arts.  I  intend  getting  one  or 
two  suggestive  ipecimens  of  text-books,  specially  suited  to 
our  requirements,  prepared  by  competent  authors.  Some 
of  them,  of  which  a  sketch  is  already  prepared,  will  em- 
brace, for  the  uso  of  several  trades  in  common,  those 
elements  of  scientific  knowledge  which  several  require, 
whilst  others  will  offer  for  each  trade  in  particular  that 
technical  information  which  specially  appertains  to  it. 

It  would  be  LOW  premature  to  publish  a  detailed  ac- 
count of  the  proposed  Examinations,  but  it  may  be  well 
to  state  at  once  that  I  do  not  think  of  interfering 
with  art-Workmen,  whose  attainments  can  bo  sufficiently 
tested  by  exhibitions,  whilst  the  subject  of  their  train- 
ing U  fllreadv  in  good  hands;  nor  do  I  intend  in- 
oluding  the  higher  class  of  foremen  of  manufactures,  or 
the  lower  class  of  factory  hands.  The  first  experiment 
would,  indeed,  be  restricted  to  a  few  select  handicrafts 
and  technical  trades,  involving  knowledge  susceptible  of 
being  aalisfactorlly  tested,  and  the  acquisition  of  which 
wants  enooQragement. 

The  success  of  our  manufactm'ing  industry  proves  that 
English  workmen  possess  qualities  of  mind,  and  a  tem- 
perament of  body,  which  peculiarly  suit  them  fur  dis- 
charging regularly  and  efficiently,  under  the  guidance  of 
intelligent  foremen  and  enterprising  manufacturers,  a 
definite  task  assigned  to  them  in  the  routine  of  factory 
work,  and  moetl/  involving  neither  science,  art,  nor 
origination.  The  case  is  diferent  with  the  tradesman  or 
mechanic  who  is  expected  to  turn  a  ready  hand  to  the 
various  dutiefl  of  a  compleit  handicraft,  and  who  must 
rely  od  bis  own  knowledge  and  ingenuity  for  helping  him- 
self or  for  serving  hig  employer.  Here  we  too  frequently 
find  shortcomings  as  to  technical  knowledge  and  practical 
intelligence,  which  occasion  waste  of  expenditure,  annoy- 
ance, and  discomfort  to  the  public,  whilst  they  entail  nn- 
neooMary  trouble,  and  oftentimes  injury  to  health  or 
limb  on  the  artizan  himself.  This  is  by  no  means  to  be 
wondered  at,  considering  on  the  one  hand  the  lax  system 
of  technical  training  whksh  has  hitherto  generally  pre- 
vailed, and,  on  the  other  hand,  the  absence,  among  a 
large  porUon  of  the  work  payers,  of  that  scientific  know- 
ledge which  would  make  them  alive  to,  and  impatient  of, 
the  ignorance  of  those  whom  they  employ. 

Now,  in  several  parts  of  the  Continent,  a  eystem  of 
examinations  prevails  calculated  to  secnre  the  public,  in  a 
great  measure,  against  inefficiency  on  the  part  of  the 
artizans  they  may  have  occasion  to  employ,  by  maintain- 
ing among  them  definite  standards  of  technical  know- 
ledge and  manual  ability,  according  to  their  position  as 
snbordinate  workmen  or  masters  in  trade. 

The  following  is  an  extract  from  a  letter  received  from 
a  friend  in  Germany,  well  acquainted  with  the  mannikc- 
tnring  and  commercial  industry  of  that  country : — ^*  I 
encla<«e  an  abstract  of  the  law  in  Prussia  concerning  the 

eMeicise  of  trades  and  handicrafts It  is  in 

full  practice,  and  nobody  thinks  of  abolishing  it ;  indeed, 
it  works  admirably,  and  the  public  are  certain  to  be 
served  by  men  who  understand  their  trade.  In  your 
ooQiitry  any  person  can  commence  a  trade,  whilst  in  ours 
he  must  first  show  that  he  has  the  necessary  capacity  and 
knowledge  for  its  successful  exercise." 

What  I  propose  to  adopt  is  t^e  principle  of  examinations 
as  a  test  for  and  an  iucentive  to  efficiency,  but  ceilainly 
not  the  regulations  which  in  Germany  render  them  com- 
pulsory. The  Society  of  Arts  Technical  Examinations 
would,  of  course,  be  as  voluntary  as  its  Examinations  in 
General  Knowledge.  They  would  offer  Kenefits  without 
trammels,  and  care  would  bo  taken  that  they  should  not 
unduly  interfere  with  the  usages,  or  even  with  the  preju- 
dices of  industrial  trades,  whose  credit  and  advantage 
they  would,  in  fact,  servo  no  less  than  the  interests  of  the 
work-empkQring  public.    I  feel  confident  that  if  this  plan 


should  be  adopted,  the  young  artizan  would  see  more 
clearly  defined  what  he  must  know  and  what  he  ouffhi  to 
know.  Facilities  for  acquiring  knowledge  would  be 
placed  l)efore  him,  together  with  a  prospect  of  distinction 
and  well  paid  employment  if  he  made  good  use  of  them* 
and  technical  efficiency,  being  thus  rendered  h  good  mar- 
ketable commodity,  would  be  sure  to  prosper  in  this  laud 
of  pounds,  shillings,  and  p  nee. 

The  class  of  candidates  whom  we  should  have  chiefly 
to  deal  with  would  differ  widely  from  those  who  come  up 
to  the  Society  of  Arts  General  Examinations,  as  to  apti- 
tude for  receiving  instruction,  as  to  the  nature  of  the 
instruction  which  they  would  require,  and,  consequently, 
as  to  the  suitable  mode  of  testing  it.  1  believe  that  in 
most  cases  it  would  be  best  to  imitate  the  German  system 
and  that  of  the  Pharmaceutical  Society  of  London,  and 
to  liold  for  each  trade  a  minor  and  major  examination. 
The  minor  would  correspond  to  the  denomination  of 
journeymen,  companions,  or  mates,  and  the  major  to  the 
denomination  of  accomplished  workmen  or  masters  in 
trade.  For  each  of  these  examinations  there  should  be 
threeclassesofcertificates,  marking— Competency,  Ability, 
and  Excellency.  1  f  our  operations  obtained  genernl  recog* 
nition,  jonrneyraen  or  mates  would  find  hereaflCf  that  to 
make  their  way  in  the  world  they  ought  to  be  able  to 
show,  at  least,  a  third-class  minor  certificate,  whilst  a 
first  class  major  certificate  would  secure  to  any  man  a  high 
standing  in  his  trade. 

A  more  glance  at  the  educational  condition  of  our 
second-class  workmen  will  show  that  the  minor  examina- 
tions could  not  be  carried  on  by  written  papers,  and  would 
have  to  be  conducted  orally,  even  if  this  were  not  ren- 
dered neccEsary  by  tkie  nature  of  the  questions  to  be  put 
to  the  candidates,  frequently  involving  actual  practice  at 
the  recognition  of  articles  and  adulterations,  the  display 
of  manual  ability,  Ac.  In  these  matters  again  we  could 
not  do  better  than  follow  the  Pharmaceutical  Society,  as 
also  in  holding  the  major  examinations  partly  orally  and 
partly  by  means  of  printed  forms  and  written  answera. 

Lectures  and  classes  would  be  very  useful  for  the  pre- 
paration of  candidates ;  but  this  and  other  similar  points, 
to  which  it  is  unnecessary  to  advert  at  present,  can  best 
be  settled  when  the  measures  shall  have  been  determined 
which  the  Council  may  be  inclined  to  adopt  in  the  direct 
tion  mentioned  in  Mr.  Davenport's  valuable  memorandam. 
As  regards  the  financial  point  of  view,  1  may  state  my 
willingness  to  defray,  not  only  the  preparation  of  the  text 
books  required,  but  also  the  examination  ke»  for  the  first 
experiment. — I  remain,  &c.,  T.  Twining. 


|riOfmMn((3  at  Instltntions* 

Bactjp  Mechanics*  IirsTrruTioK. — On  the  8pd  Jairaary, 
the  26th  Annual  Soir6e  of  this  Institution  was  held,  when 
the  spacions  hall  was  ciowded  in  every  part.  Aftef  tea, 
to  which  about  700  sat  down,  the  Venerable  President. 
Lawrence  Hey  worth,  Esq.,  opened  the  proceedings,  and 
took  the  opportunity  to  present  several  books  to  the  so- 
ciety. The  secretary's  report  stated  Uiat  the  finances 
were  in  a  healthy  state,  there  being  a  balance  in  hand  of 
£12  lOs.  The  number  of  members  on  the  books  had 
averaged  245  per  quarter.  Ninety  volumes  had  been 
added  to  the  library,  and  an  increase  had  taken  place  in 
the  Issue  of  volumes  to  the  members,  the  total  having 
been  7,038,  or  an  average  of  41  to  each  member.  The 
increase  in  attendance  at  the  evening  clashes  has  been  con- 
siderable. In  efficiency,  as  tested  by  the  local  Sodcty  of 
Arts,  Silence  and  Art,  East  Lancashire,  and  Lancashire  and 
Cheshire  Union  Examinations,  the  school  has  made  de- 
cided progr.  ss.  A  great  many  prizes  and  certificates  have 
been  obtained  by  the  scholars.  It  is  a  source  of  regret 
that  in  some  of  these  examinations  the  candidates  are 
almost  entirely  from  the  younger  members  of  the  elapse?*, 
while  elder  ones  make  no  attempt  to  compete  in  theoi. 
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t>t»hiiioot  of  the  8vieac«  ClaMO.  in  « 
■Oil  PIivHulogy  uu  taught,  haa  bein  atltiiideJ 
cat  raalta.  •nil  hu  git  en  n  ttaliu  to  Ihe  iD'ti'ii 
1  ii  oth'TwiM  could  iiut  haVD  ubtaiiied.  The 
IS  Hiliveaal  by  fOine  eirclleiit*ong9«nd  tuUnii; 
idmiui^uiertiiiimrDt ;  and  >peeuhw  were  made 
Uoving  gentlaoien  :^Aliriindvr  Mavkie,  E>q,, 
j^ioa ;  the  Bf*.  J.  A.  Slirewnburj',  of  llau- 
I'm  iit\t.  M.  JohDMJD  and  T.  Lanraii,  of  Uauu|> ; 
non,  E«q. ;  Capt.  Aitken,  the  Chairman,  and 
hugentlemeD  in  the  neigh  boor)  lood. 


lLi:(  INTERNATIOSAL  EXHIBITION. 

itiv'iffii'ial  pairooage  extended  to  the  nmler- 
ler  Hijealj  ijw  further  evinced  her  iiiteii'st  iu 
a  International  El  hi  bition,  hyconMnliiig  tu  lend 
CDlK-tion  piclureu  by  the  following  paiiitvtii : — 
Kuln^ly,  SUnliald,  Roberta,  and  Ttionlas.  Tlie 
'Cmmittec,  preaided  over  by  Viacount  Powura- 

■  beca  TEiy  cucceaaful  in  ohLainiiig  thelonnof 
ri  nloabla  woiki ;  and  Sir  J.  J.  Coghil],  B.trt., 

■  eummiKee,  ia  comiog  over  to  England  to  select 
tani  from  thecoUeciionBornohleinen  aadgenile- 
biTs  eipmaed  their  cliBpoaitiun  to  lend  irurka. 
Hiiah  Colonien,  althoiigli  labourijig  under  dbt- 


the   E 


d  the 


of  oliiaining  le^iiibtivu  graola  go  Kun  after 
laiidon  Eihibitiou,  will  hr:  very  fairly  re- 
liy  amall  but  inlra-cating  culJectioiis  of  pruluco 
itilures.  The  Ani-tralaitian  Colutiies  will  have 
I  of  their  wools,  wines,  fibres,  silk,  n-oodf, 
*.  gain,  arrowroot,  minerals,  and  obiroia  of 
iaory,  and  eton  some  illostraimDa  of  line  ai't> 
itplis  and  pii  tarae.  India  will  show  a  niagnifia-nt 
M  la*  prcxiacb  and  rich  nianiiricture*,  ariangud 
)rl»>  Wataon,  of  the  India  Mitaeiini.  Ceylon 
rod  «ooil  table*,  a  fine  collection  of  libreH  and 
«.  oiLi,  grains,  and  pliariiiaoculical  produula. 
I  show  the  carved  atonewoik,  ailver  liligree.  and 
m  for  whkli  ahc  is  ao  famous,  with  probably 
rt  and  other  artii-lee.  The  North  Ameficao 
re  nuking  aotiie  iirrparalions  to  he  represented. 
the  Weat  India  islaiidii  send  furniture,  cotton, 
Glncit,  ol>j&:ia  of  natural  history,  sliell  work, 
tdee  wood,  and  other  walking  sticlis.  whieli  have 
KD  into  a  large  and  profltalile  trade,  bcsidea 
Iboee  itaple  products  which  are  the  luainiitay 
iduitiy.  Lagoe,  Sieira  L'»}ne,  ai>d  other  West 
luDiea,  iritl  make  a  fine  diaplay  of  native  tnala 
work,  country  cloths,  native  curloaities,  carved 
and  articles  of  jiroduoe.  Host  of  the  African 
and  coni)aDieB  hiave  promised  their  aid  in  con- 
Other  Colonies  will  contribute  produce  and 
Kia  objects  of  various  kinda. 


Bt  S.  T.  DATiNPoaT,  Esq. 


■ntiqnity  of  th«  art  of  engraving  It  )a  not  my 
I  do  more  than  allude  ;  it  ia  abundantly  evident 
kxiowD  to  the  Egypilana.  and  used  long  prior 
Mian  period.  The  art  was  probably  one  which 
Ifaa  DFceasity  of  attaching  some  diatinguiiihing 
lividoal  works,  or  from  the  ciutoni  of  recording 
•Ot  Uie  earlr  ages  bj  cutting  them  in  alone, 
>plc9  of  which  have  been  preserved  to  us.  Soft 
>  alao  tmprea-ed  with  the  maker's  marks,  as  in 
aadeul  bricks  and  other  plantic  budiea;  and 
«»■  in  tb*  flrst  instance  xn  iaolaieil  mark,  led 
imca  reprodDctive  art.  from  a  sculptnreil  or 
slMt*  refinad  art  grew  up,  of  which,  and  Ihe 
iiely  early  date. 


give  ample  evidcn.'e.      Engraving  on  metal  was  eirf 

eniplmcd  aa  a  means  of  ornamenting  arti.les  ol  drew ! 
and  (he  coin«  preserved  ro  ns  ahow  how  the  skill  of  the 
diB-sinkor  and  etigravi-r  in  iiielal  became  the  hahis  of 
a..orlier  r-produelive  ait.  Enslaved  metal  plates  have 
been  found  in  the  colGna  of  mummleii,  and  are  preserved 
in  the  Urilish  Museum.  In  India  engiaving  on  plates  of 
cop[|erap(«ars  to  have  been  practised  long  prior  to  the 
Christian  period.  It  was  tliere  customary  to  ratify  granls 
of  Ian.1  by  dee.Ia  of  transier  actually  engraved  on  copper, 
and  a  iM^y  of  one  su.'h  relic,  with  an  EngUhh  tranfla- 
tion.  IS  given  hy  Mr.  Wilkinn,  in  the  1st  vol.  of  the 
"  Aiiijiiicltenearches."  page  133,— an  early  pivof  of  the 
tomintrcial  use  of  engraving.  To  irai*  the  history  of 
eiigraviiig  on  aton,,  and  metal  to  the  perio.1  wlicu  the  art 
or  jiriiitinL'  waa  diacoverfd,  would  only  be  to  trpeat  an 
oft-iold  talc,  and  lend  to  prove  thai  the  one  tibjeoi  which 
all  appear  lo  have  had  iu  view  lias  been  to  lacilitale  the 
means  of  rei.roduoing,ataohe»per  rate  aud  by  a  more  ready 
lueana,  copies  of  the  works  of  Ihe  artist  and  engraver. 
It  has  appeared  lo  me  that  tlie  present  is  not  an  in- 
op[>ortune  time  for  reviewing  some  of  the  changes 
which  have  lieen  either  introduced,  or  prOLoaed  for  in- 
troduclion,  during  tlie  last  balf-centurj-,  and  which  liave 
placed  us  in  our  present  position  with  reference  to 
Ihe  art  of  engraving,  or  its  aubetitulea,  for  illuatiativa 
commi-njal  art  purtiisef.  With  a  view,  liowerer,  of 
making  what  I  liavo  to  iiav  more  clear,  it  is  necetsary  tliat 
I  should  state  what  were  the  peculiarities  of  the  art  pru- 
CBhsis  ill  common  use  prior  lo  the  beginning  of  Ihu  present 
century.  The  eailieat  Ejiecim<'ns  ot  prints  from  engrav- 
ings were  those  obtained  lioiii  wood  blocks  on  which  the 
design  was  cut  in  relief,  but  the  art  of  engraving  on  wood, 
though  greatly  improved,  continued  in  an  extreniely 
im[«rfput  state  till  within  the  last  lialf-ceolury.  The 
perfection  to  which  the  art  had  attained  in  the  year 
1803,  may  be  ascertained  by  a  refereuce  tu  Vol.  xil. 
of  (he  Transactions  of  the  Socieiy  of  Arts,  iu  which  i* 
printed  a  i^l>ecimen  showing  the  great  progress  whidi  the 
ait  ha,l  made  at  that  data;  and  at  page  13  of  the  Frebce 
we  find  the  following: — '■  It  has  been  frequently  asserted 
Ihst  Ihe  ait  of  engraving  on  wood  ia  iioi,  al  the  present 
day,  equal  lo  wllat  liaa  beer  done  by  some  01'  the  ancient 
"laatcru,  Imtwhiii  the  emblematical  pcrlbniianco  of  young 
nstiniu  tliialiue,  prelixedtothe  present  list  of  preuiiuma, 
conaidered  as  the  work  of  m  young  an  artist,  il  may  j>ro- 
bably  appear  that  it  cannot  be  cicelled  by  many  artiils  in 
Eu^lpe  of  a  siuiilar  age,  and  the  reward  anigned  is  likely 
to  excite  his  eranlalion  lo  progressive  improvomenis  in 
that  art."  The  reward  given  wai  the  eilver  medal  and 
ten  guineas — and  the  block  was  for  many  years  used  by 
the  bucieiy  as  a  specimen  of  the  art,  and  was  printed  at 
the  head  of  Ihe  Secretary's  letter  announcing  the  election 
of  new  members.  Tlie  art  was,  however,  carried  to 
conaidei'BhIe  perfection  by  Bewick,  who  applied  it  in 
the  illuatration  of  bis  "  Natural  Hiitoiy  of  Beaal*  and 
Birda,"  and  tlie  commercial  condition  of  wood  eograving 
may  be  seen  by  a  reference  to  that  work.  The  earliest 
apeuimen  of  a  print  from  a  wood  block  ia  one  known  aa  the 
3l.  Christopher,  and  is  dated  1428. 

The  earliest  use  of  engraved  metal  plates  in  England 
prohibly  dates  from  the  time  of  Ihe  Conquest,  bat 
Ur.  Slrutt  alatea  that  he  has  not  seen  any  with  a 
date  prior  lo  1284.  They  were  then  used  as  monn. 
mental  braaies  or  tablets,  and  were  executed  itilh  the 
graver,  and  are  aisumed  lo  hate  bean  proilaeed  ly 
ecclssiastics.  The  same  principle  which  was  applieabl* 
to  the  prodDCtion  of  monumental  branea,  via.,  Iha  re- 
moval of  a  portion  of  the  surlWe  of  ■  metal  plst«  )^ 
cutting  it  away,  according  to  any  desired  design,  t^ 
means  of  the  graver,  was  applied  by  golilsniitli*  in  tM 
proiluction  of  Niello  work.  The  earliest  known  print  from 
a  metal  pl^le  ia  one  wliicli  can  be  reen  at  tlie  Imperial  Li- 
brary,P»ris;  il  iaatlrihiitedloTomMoFenegu«t»|Uie Flo- 
rentine golilamilh,  and  bears  the  date  1463,  ■Hfl^ta^lMl 
known  book  illuslratcd  in  this  way  boui 
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was  printed  at  Rome.  The  next  step  in  the  improvement 
of  the  art  of  engraving  is  said  to  have  taken  place  at  the 
beginning  of  the  sixteenth  century,  and  is  attributed  to 
Albert  Dllrer,  to  whom  U  ascribed  the  invention  of  the 
art  of  etching,  or  drawing  with  a  metal  point  or  tracer, 
upon  a  plate,  the  surface  of  which  was  covered  with  wax 
or  varnish ;  and  the  etching  or  drawing  being  afterwards 
permanently  engraved  in  the  metal  mate  by  the  action 
of  acid.  The  process  of  etching  afforded  ao  oppor- 
tunity of  exercising  any  required  amount  of  freedom  of 
hand  in  the  production  of  foliage  or  landscape,  and  soon 
led  to  a  combination  of  the  two  processes,  and  was  the 
means  by  which  engraved  copper-plates  were  usually  pro- 
duced at  the  beginning  of  the  present  century.  This 
process  is  known  as  line  engraving;  it  is  a  slow, 
tedious,  and  costly  means  of  copying  works  of  art; 
its  peculiarity  is,  that  it  affdrds  facility  for  giving  a 
large  amount  of  drawing  and  minuteness  of  detail,  at 
the  same  time  that  it  admits  of  the  greatest  possible 
gradation  of  light  and  shadow,  and  the  most  per- 
fect artistic  effect.  The  process  of  etching  was  largely 
used  by  Rembrandt.  The  most  perfect  works  executed  in 
the  early  days  of  this  art  are,  however,  to  be  found  in 
the  portraits  and  historical  subjects,  for  the  reproduction  of 
which  it  was  especially  suited,  though  in  later  times  it 
was  largely  and  most  effectively  employed  in  the  copying 
of  architectural,  monumental,  and  lan<lscape  art.  Copper- 
plate engravings  were  printed  in  England,  in  "  Vesalius's 
Anatomy,"  as  early  as  1545,  but  the  English  school  of 
engraving  cannot  be  said  to  have  existed  till  about  the 
middle  of  the  eighteenth  century,  at  which  period  efforts 
were  made  to  advance  the  interests  of  artists  in  this 
oountiy.  It  was  during  the  reign  of  George  the  Third 
that  the  Royal  Academy  was  established,  and  as  art 
advanced,  so  with  its  advancement  grew  up  the  use  by 
our  artists  of  the  etching  point  and  the  graver  in  a  more 
refined  and  skilful  manner.  But  the  mere  reproduction 
of  copies  of  pictures  from  engraved  plates  printed  in  black 
inks  did  not  long  continue  to  satisfy  the  public,  and 
efforts  were  soon  made  to  print  in  colours  from  these 
engraved  plates,  but  no  thoroughly  satisfactory  results 
were  obtained  from  line  engravings  in  this  direction,  and 
recourse  was  had  to  the  next  process,  to  which  I  shall 
call  attention. 

Line  engravings  were  executed  (as  before  stated)  by 
cutting  away  the  surface  of  the  copper-plate  by  means  of 
the  graver,  which,  for  this  purpose,  was  made  concave 
in  its  length,  and  varied  from  a  square  to  a  thin  Y-shape 
in  its  width,  thus  enabling  either  a  narrow  or  a  broad  line 
to  be  cut,  while  by  a  slight  variation  of  pressure,  or  by  de- 
pressing the  hand  of  the  operator,  the  point  of  the  graver 
was  giadually  driven  along  the  metal  or  freed  from  the 
plate  altogether. 

Chalk  or  Stippled  Engraving,  the  next  process  to 
which  I  have  to  refer,  was,  on  tlie  contrary,  executed  by 
meansof  agraver  of  an  arched  or  convex  form,  which  when 
applied  to  the  copper-plate  could  not  relieve  itself  from 
the  surface  of  the  metal,  the  whole  tendency,  wherever 
pressure  was  applied,  bein^  to  thrust  itself  deeper  and 
deeper  into  the  metal,  leaving  a  punctured  dot,  varying  in 
breadth  or  delicacy  according  as  the  graver  itself  was 
more  or  less  square  or  V-shaped  on  its  face.  This  mode 
of  puncturing  the  face  of  a  metal  plate  was  known  as 
**  chalk  engraving,"  from  the  dusters  of  dots  being  so 
arranged  as  to  imitate  the  granulated  effect  of  lines  drawn 
upon  cartridge  paper  with  Italian  chalk.  This  process 
was  especially  suited  to  portraiture,  or  groups  of  statuary, 
owing  to  the  softnei^s  of  its  gradations  from  light  to 
shadow,  and  the  production  of  an  equal  grain  over  the 
entire  surface  of  a  piece  of  metal.  It  was  ill-adapted, 
however,  to  the  production  of  landscape  effects. 

The  Mkzzo-tinto  is  a  method  of  engravmg,  the  dis- 
covery of  which  is  attributed  to  Prince  Rupert,  and  it  may 
not  be  uninteresting  to  quote  the  following  letter  by  Dr. 
Diamond,  which  wa?  communicated  by  him  to  the  Society 


of  Antiquaries  in  1888,  and  to  which  is  appended  a  cata- 
logue of  the  earliest  known  works  in  mezzotinto.  The 
catalogue  will  be  found  in  vol.  xxvii.,  pages  406  to  409, 
of  the  ArchiBologia. 

To  Sir  Hekbt  Ellis,  E.H.,  F.R.S.,  SscBrrABT  or 

THE  SOOIBTT  OF  ANTIQUABIES. 

"  Dear  Sib, — In  the  last  session  I  had  the  honour  of 
laying  before  the  Society  of  Antiquaries,  several  remark- 
able specimens  of  early  mezzotinto  engravioff,  which 
prove  beyond  doubt  that  the  generally  received  opinion 
as  to  Prince  Rupert  being  the  inventor  of  that  style  of 
engraving  is  erroneous.  From  the  examples  then  ex- 
hibited, it  appears  that  the  person  to  whom  the  merit  of 
the  invention  is  due,  is  Louis  von  Siegen  (or  L.  2  Siegen), 
a  lieutenant- colot^el  in  the  service  of  the  Landgrave  of 
Hesse  Cassel.  The  works  of  this  amateur  artist  are  of 
considerable  rarity ;  and  it  is  not  improbable  that  they 
were  merely  distributed  among  his  friends  and  patrons. 
Baron  Heineken,  in  his  <  Id^  G^n^rale  d'une  Coilection 
complette  d'Estampes,'  printed  at  Leipric,  in  1771,  says 
decidedly  that  Siegen  was  the  invent  or  of  mezzotinto 
engraving,  and  observes  that  the  first  specimen  whioh 
appeared  was  the  portrait  of  the  Princess  Amelia,  Land- 
gravine of  Hesse ;  he  adds,  that  Prince  Rupert  learnt  the 
art  from  Siegen,  and  that  eventually  it  l^came  public 
In  the  new  edition  of  Granger's  Biographical  History 
of  England  we  find  some  observations  on  the  in- 
vention of  this  style  of  engraving : — *  It  should  not 
be  forgotten  that  Sir  Christopher  Wren  ia  said  to 
have  been  the  inventor  of  mezzotinto;  it  is  certain 
there  is  a  Blackamoor's  head  by  him  in  a  different  manner 
to  that  of  Prince  Rupert ;  alro,  Vertue,  in  a  manuscript 
in  my  possession,  mentions  a  large  head  tomething  Ithe 
mazolinty  of  the  Princess  Amelia  of  Hesse,  thus  inscribed : 
'ad  vivum  a  se  primiim  depict  am,  novoquejam  scolptum 
modo  expressam,  dicat  conseoratque  L.  &  S.  anno  1643.' 
Mr.  Wanley  says  there  is  one  of  this  lady  in  Lord  Hailey's 
collection  of  heads,  also  one  of  the  Comes  of  Hesse  by 
the  same  hand,  who  was  the  person  who  taught  Prince 
Rupert.'  Mr.  Lodge,  in  his  life  of  that  prinoe  contained 
in  his  Portraits  of  Illustrious  Persons,  ulter  mentioning^ 
the  prince's  contributions  to  science,  and  variooa  dis- 
coveries, says,  '  But  the  dlKOvery  which  we  find  moat 
frequently  associated  with  his  name,  is  of  the  art  of 
engraving  in  mezzotinto,  the  first  hint  of  which  is  said  to 
have  occurred  to  him  from  observing  the  effect  ac- 
cidentally produced  by  a  soldier  scraping  tome  rust 
off  the  barrel  of  his  musquet;  his  right,  however,  to 
the  strict  reputation  of  inventor  has  been  somewhat 
questioned,  hut  with  liWe  probability.* 

**  It  will  be  seen  by  this  that  Heinekcn's  authority  ia 
doubted;  but  Mr.  Strutt,  in  his  'Biographical  Dictionary 
of  Engravers,'  although  more  cautious,  is  nevertheless  in 
doubt  on  the  subject ;  for  he  says,  after  noticing  the  story 
of  Prince  Rupert's  observing  the  soldier  scrape  the  rast 
from  his  musquet : — '  If  the  account,  as  given  by  Baron 
Heineken,  be  allowed  as  authentic,  and  it  bears  every 
appearance  of  being  true,  especially  if  such  a  portrait 
really  exitttj  then  the  probability  of  the  first  story  is 
entirely  destroyed.  I  must  leave  the  reader,  however,  to 
decide,  having  given  him  all  the  information  I  could 
obtain  on  the  subject.' 

"Now,  from  the  extracts  given,  it  is  evident  that 
neither  Strutt,  Bryan,  Granger,  nor  Noble  have  ever  teen 
the  engravings  in  question ;  and  it  is  a  remarkable  facst, 
that  not  one  of  them  is  to  be  found  in  the  fine  collectioiK 
of  the  British  Museum.  The  example  1  have  now  tbe 
pleasure  of  exhibiting,  is  a  portrait  of  the  oldest  daughter 
of  Charles  the  First,  inscribed :  *  Augusta  Maria  CaboLiX  : 
M:  B:  Reg:  Filta.  Primo:  Aub.  Spohsa.'  and  is  of  gnaat 
rarity  ;  one  other  only  being  known  in  England,  namely ^ 
that  in  the  collection  of  Mrs.  Sutherland ;  which  is,  hoiir* 
ever,  I  am  informed,  very  much  injared. 
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>refleot  portrait,  as  a  work  of  art,  \b  curious  "  This  is  the  copper  print,  most  gracious  Prince  and 

MnblDiDg  two  distinct  styles  of  engraving  ;  the  Lord,  which  8!)me  time  ago  I  mentioned  to  you  to  have 

ig  eotirely  meaEzotinto,  and  the  bai-k-ground  in  executed,  to  your  grace's  mother's  laudable  conimemora- 

cru«-hatched.'    The  likeness  is  highly  inter-  tion,  with  a  view  to  bring  the  said  portrait  into  the  pos- 

a  the  strong  resemblance  which  it  bears  to  the  session  of  several  persons  of  rank,  acquainted  with  the 

ally,  espe  -i^ly  to  Charles  the  Second,  and  his  illustrious  deeds  of  this  far-famed  Princess, 

rederick  Duke  of  Glocester.    Near  the  base  of  "  But  having  invented  quite  a  new  and  hitherto  an  un- 

ne  in   the  right-hand  comer   are    the  words,  known  proceeding,  1  have  been  enabled  to  print  from  the 

it  pinxit,  L.  ^  Siegen  inv.  [enit]  et  fecit;'  and  copper,  not  thousands  (as from  common  plates),  but  only 

hy  of  observation,  that  the  word   Inventor  is  a  few,  owing  to  the  subtlety  of  the  workmanship,  for 

finod  on  the  works  of  Siegen.    On  the  Holy  which  reason  I  have  only  a  small  number  of  copies  to  pre- 

igiaved  by  him  after  Caracci,  and  dedicated  to  sent. 

Maaarin,  is  the  following  remarkable  inscrip-  "  Of  course  I  first  of  all   make  application  to  your 

Imioentissimo  Domino  D.  Julio  Mazarini  S.  R.  E.  princely  grace,  especially  in  dedicating  the  same  to  you, 

,&e.Novi  hujus  Sculpture  modi /7rtmu«tnv0/iitor  according  to  the  inscription  at  the  bottom,  and  for  the 

fl  a  Siegen  humiliseime  offert,  dicai  et  cousecrat,  following  reasons : — 

"  The  first,  in  remembrance  of  your  mother,  because 

9*,  the  compiler  of  Wiockler's  Catalogue,  tells  the  said  object  cannot  be  but  most  agreeable  to  your 

rheodore  C^par  de  Fiirstenbergh,  a  Capitulary  grace,  as  being  the  nearest,  nay,  the  only  son  of  the  reign- 

Ifayence,  was  an  engraver  in  mezzotinto ;  that  ing  Prince, 

I  are  contemporary  with  those  of  Siegen,  and  "  For  the  second,  because  I  dare  not  omit  dedicating  a 

a  doubt  as  to  which  was  the  disciple  of  the  work  of  art  so  rare  and  never  heard  of  before,  to  such  an 

idiDg,  if  FQrstenbergh  learnt  the  art  of  Siegen,  extraordinary  amateur  of  the  fine  arts  as  your  grace  is. 

sd  his  master.    But  there  is  no  evidence  what-  "  No  engraver  or  no  artist  will  be  able  to  imagine  how 

vrint  this  doubt ;  on  the  contrary,  the  portrait  this  work  could  be  done,  because,  as  your  grace  is  aware 

Been  of  Bohemia,  which  I  exhibited  in  February  of,  hitherto  only  three  different  species  of  workmanship 

•  the  date  of  1643,  while  the  earliest  known  are  seen,  namely, — 

of   FtUistenbergh  is  dated  1656.     It  is  only  "  First,  line  engraving,  or  cutting ; 

to  add  that  Rupert's  earliest  eflbrt  in  mezzotinto  '*  Secondly,  etching; 

etchings  of  this  Prince  are  earlier,  and  one  is  «  Thinlly,  a  very  uncommon  manner,  called  the  dot- 

•oibed  Rup.  Pr.  1637)  is  of  the  year  1658.     In  ting  manner,  with  points  altogether,  but  different  and  very 

D,  I  subjoin  a  catalogue  of  the  known  works  in  troublesome,  and,  therefore,  not  much  in  use. 

to  of  Siegen,  FUrsteubergh,  and  Rupert,  as  the  *'  Tfte   present  manner,  however,  is    none    of  those, 

not  to  my  knowledge  ever  ^een  printed.  though  alto  consisting  of  little  dots  without  a  single  line, 

lave  the  honour  to  remain.  Sir  Henry,  and  though  some  parts  have  the  appearance  of  lines,  the 

*'  Your  obedient  and  humble  servant,  whole  is  altogether  stippled. 

'*  Hugh  W.  Diamond."  '*  I  ought  not  to  omit  to  state  this  for  the  guidance  of 

such  an  experienced  connoiseur  as  your  grace  is. 

iit  pon  S$igin  (or  L,  a  Seignen),  bom  1820.  "  Recommending  your  grace  to  the  Divine  Providence 

rn,^^' L  u  ij'      au    •  r    1  T            1    r     *  and  welfare,  I  also  recommend  myself,  remammg  your 

The  V^gu.  hoWmg  the  •"fent  JesM.    In  front  ,            j^,^    ^^  ,,^ag       /^^ 

ju  of  her,  u  St.  John ;  and  behind,  St.  Joseph  °                                                          '<  L   db  Sicobh 

book  in  one  h»nd  md  a  pair  of  spectacles  in  ..  AmrtetOam,  2»th  Angurt,  16«." 

■it«r  Caracci ;  with  the  inscnption,  "  Eminen-  _,               ....                      m      .1.      j.  »•_,»  f-__, 

•rincipi  Domtoo  D.  Julio    Mizarini  8.  B.  E.  .The  mezzotmto  »  »  proc««  altogeth»  dtotmct  from 

etcT    Novi    hojos   Sculpturo   modi  primu,  ^"^  previously  menUoned.  and  was  e««o^'°  t^'^^"* 


»it  of  the  Landgiavine  of  Hesse  with  this  in-  <^^^^  ^"^^  \<>  J^*  '*^T  tC„  tW.^rnd'Th. 
"Amelia  Elisabetha,  D.  G.  Hassi»  Landgravia,  "^  .">«  f""^  *°  be  copied.  ^P"" J*^  8™"?*  the 
litias.    Hanovi»  Mnntzenb.      lllustrissimo   ao   'ubject  to  be  engraved  wu  traced,  and  by  ~"P»8,«°d 

Pr.  Aiyno,  D'no  Wilhelmo  VI.  D.  G.  H.s.i»  ^"T'^'^^r^'^,  *?*  "fj>  n  It^rw^nnhTp^l^ 
«.  i....^  eJ^..:»-«.«  M.t..:.  »»  I„».^„.„...hi1:.  the  face  of  the  plate,  either  in  part  or  wholly,  tne  neces- 
»^  banc  SerenissimiB  Matns  et  Inconiparabilis  ^^.tions  of  light  and  shadow  were  obtained.    This 

ss^miTc^^jis^"?  ic:,-r.  p^r^.  «;rr  .^ariu^ieTonTrafiir 

.Bj.  ola.  Io.c/lUI.  •(H.ight  17  incbes,\idth  r.'r"'g^e  d^°:^i'^r:wft  ^^^^^^^^ 

.  .  was  in  the  main  inapplicable  to  the  production  of  foliage, 

■  the  portrait  spoken  of  by  the  Baron  Heineken.  j^^^  ^hg^  first  practised  was  grey  in  colour  and  flat  in 

abo  enabled,  through   the    kindness  of    Dr.  effect.    At  a  later  period,  with  the  view  of  facilitating 


printed  in  this  impressmg 

od  appean  to  substantiate  his  claim  to  be  re-  The  first  person  who  applied  the  mezzotinto  process  on 

m  the  mventor  of  the  mezzotinto  art.  steel  was  Mr.  T.  Lupton,  who,  in  1822,  submitted  a  spe- 

cimenof  his  work  to  the  Society  of  Arts,  and  sUted  that  in 

HiOBVUB  THE  Land«save  OP  Hesse  Cassel.  order  to  obtain  the  necessaiy  ground  on  the  steel  plate  he 

»and  high-bom  Prince— Most  gracious  Lord,—  had  been  obliged  to  lay  his  ways  in  80  or  90  durections, 

M  nuumer  aa  my  humble  devotion,  more  than  whereas  in  preparing  or  breaking  up  the  surface  of  a  ooPPf  ^ 

atioii  of  rewaxd,  has    brought    me    to  your  plate  from  24  to  40  ways  were  all  that  were  required,  ine 

fffiee;  though  these  services,  however  agreed  use  of  steel  necessitated  a  much  stronger  h*n\*™*  *°  '5- 

oiM,  have  been  rather  derogated  by  some  per-  creased  number  of  ways  in  laying  the  ground,  o^^M  ad- 

llteva  not  lelented  in  devoting  to  your  grace  vantage  of  steel  over  copper  was  that  from  ei|g*loien 

■Mb  my  kboar,  and  my  time,  m  proof  of  which  times  the  number  of  printo  could  be  t^en. 

n^  do  pnwnt  the  present  print  to  your  AQUAOTOTA,apoce«i  of  engraving  whid^ 

^         '                  r           r            .r  ^^^  ^^  ^^^  beginning  ofthepreMntoenH 
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Ib  now  rarely  employed,  wu  executed  by  a  process  of  the 
following  deficriptioQ : — The  Burface  of  the  plate  of  metal 
to  be  engraved  was  equally  covered  with  a  finely 
powdered  resin.  The  plate  was  then  warmed,  to  attach 
the  grains  to  the  surface  of  the  metal.  A  tracing  of  the 
design  to  be  engraved  was  laid  upon  tlie  resin,  and  the 
surface  of  the  plate,  after  the  whites  had  been  stopped  out, 
was  submitted  to  the  corroding  action  of  acid,  which, 
acting  between  the  grains  of  resin,  produced  a  granulation 
in  the  face  of  the  metal  plate.  The  light  parts 
of  the  design  were  next  stopped  out,  when  the  acid 
corrosion  had  been  carried  far  enough.  The  darker 
parts  of  the  design  were  again  submitted  to  the 
action  of  acid,  and  this  process  was  repeated  till  all  the 
gradations  from  light  to  shadow,  required  by  the  design, 
were  produced  in  the  metal.  A  slight  amount  of  burnish- 
ing and  scraping  of  the  plate  so  bitten  in  was  then  resorted 
to,  to  blend  the  several  parts  of  the  picture,  and  to 
heighten  the  lights  wiiere  necessary.  Tliis  process  was  car- 
ried to  great  perfection  by  Mr.  Sandby  about  1799.  Such  were 
the  various  proce«<8e8  in  general  use  at  the  beginning  of  the 
present  century,  the  whole  being  originally  executed  in  cop- 
per. A  growing  demand  for  book  illustrations,  and  a  neces- 
sity for  producing  the  engraving  in  a  more  durable  metal, 
and  one  tUat  would  consequently  yield  a  greater  number  of 
impressions,  led  to  the  introduction  of  the  next  process. 

Steel  and  Machine  Knobaving. — The  invention 
of  steel  engraving  is  due  to  Mr.  Perkins,  who  first 
introduced  the  art  in  America  ;  his  object  being  to 
increase  the  facility,  cheapen  the  cost,  and  produce  ab- 
solute identity  in  the  manufacture  of  bank  notes.  In 
order  to  effect  ttiis,  he  etched  or  engraved  a  steel  plate, 
or,  more  properly,  a  block  of  soft  steel,  by  the  ordinary 
process  of  line  engraving.  The  plate  or  block  was  then 
hardened.  A  cylin<Ier  of  very  soft  steel,  of  from  two  to 
three  inches  in  diameter,  was  then  rolled  backwards  and 
forwards  under  pressure  on  the  surface  of  the  steel  plate, 
until  an  impression  from  the  engraving  was  obtained  in 
relief  on  the  face  of  the  cylinder.  The  cylinder  so 
obtained  was  in  its  tmn  case-hardened,  and  by  rolling  the 
hardened  die  over  the  surface  of  a  flat  plate  of  copper  or 
sof^  steel,  an  exact  copy  of  the  original  engraved  plate, 
with  all  its  sharpness,  was  secured.  This  process 
being  repeated,  any  desired  number  of  plates  could 
be  obtained  from  the  die.  As  the  object  first  sought 
was  the  production  of  bank  notes,  and  the  cost  of 
elaborate  designs  was  great,  a  machine  was  mvented  in 
America  by  Mr.  Am  Spencer,  which  was  called  a  geo- 
metric lathe,  and  this  was  employed  in  the  production  of 
geometrical  figures  in  combination  with  line  engnviogs, 
as  borders  and  ornaments  on  the  face  and  back  of  notes. 
Mr.  Perkins  brought  his  invention  to  this  country,  where 
It  was  introduced  and  known  as  the  "  sederographic"  pro- 
cess for  multiplying  copies  of  engravings.  Soon  after 
bis  arrival  in  this  country  he  was  joined  in  working  his 
process  by  Mr.  Heath,  and  they  state,  in  1821,  **  we  can- 
not yet  say  how  long  a  well  hardened  steel  plate  will  last, 
havmg  never  printed  more  than  600,000  impressions  from 
the  same  plate.  It  should,  however,  be  observed  that 
this  plate  consisted  principally  of  writing,  or  work  quite 
as  strong.  It  may  also  be  obiwrved  that  the  impressions 
are  yet  good."  Tlie  first  steel  plate  engraved  in  this 
country  is  attributed  to  Mr.  Raimhach,  *ho  was  soon  after- 
wards  followed  by  the  chairman  of  the  ifine  Arts  Com- 
mHtee  of  the  Society  of  Arts,  Mr.  Charles  Warren.  En- 
graving on  steel,  beyond  necessiUting  a  change  in  the 
nature  of  the  acids  used,  and  a  bettor  and  more  perfect 
graver,  involved  but  little  alteraUon  in  the  process 
of  engraving  itself.  Steel  pUtes  yielded  a  much  larger 
number  of  impressions,  but  they  also  demanded  more 
time  in  their  execution,  and,  as  a  consequence,  a 
higher  rate  of  remuneration  for  their  production ;  and 
thence  arose  a  class  of  men  whose  work«  as  artists  gave 
fashion  to  the  art  of  engraving  and  book  illustration ;  and 
oat  ot  their  iabooiv  came  such  works  as  ••  The  Foriret- 
rae.not/»  •*  The  Keepsake,**  "  The  Book  of  Beauties,'* 


dsc,  &Q,,  coupled   with    which   works  are  the  names 
of  the    Findens,  Charles  Heath,  Rolls,   Laoy,  the  Le 
Keuxs,  Ooodall,  Wilmore,   Doo,  and  others,  a  school 
of  engravers  which  has  now  entirely  passed  away.    With 
the  extended   use  of  steel,  however,  came  a  propor- 
tionately heavy  charge  for  printing,  which,  where  large 
numbers  were  required,  it  was  desirable  to  reduce  as  far 
as  possible.    This  charge  was  not  material  as  mfiecting 
high-priced  works,  but  a  considenble  demand  for  illus- 
trated   books    having    arisen,  a    readier    and    cheaper 
means  of  illustration  was  required.      We   accordingly 
find  that  <*  Hone's  Evety-day  Book  "and  "The  Penny 
Magazine,"  which  were  popular  works,  and  amongst  the 
eat-liest  examples  of  cheap  literature,  wero  illustrated  with 
wood  engravings,  which,  being  produced  in  relief  and 
capable  of  being  printed  with  the  type,  saved  the  ordinary 
extra  charge  due  to  printing  from  steel  plates.    But,  how- 
ever artistic  and  effective  wood  blocks  were,  they  lai-ked 
the  refinement  of  the  steel  engraving.    Concurrenrly  with 
this  spread  of  art  in  England,  came  the  opening  of  the 
American,  and  the  creation  of  an  Australian  market  for 
English  literature,   and  the  adoption  of  a   German  dis- 
covery, wiiich  has  done  more  to  revolutionise  art  in  this 
country  than  any  other  previously  introduced,  via.,  the 
invention  of  lithography  by  Alois  Seoefelder,  who,  about 
1796,  while  in  search  for  a  cheap  means  of  printing  the 
pieces  which  as  a  dramatist  he  produced,  by  an  accident 
discovered  that  by  writing  on  a  slab  of  Eelheim  stone,  with 
ink    prepared    with  wax,  soap,    and  lamp  black,  and 
then  biting   in   the  stone  with  aqua-forlU,  a  surface  in 
relief  could  be  obtained,  from  which  prints  could  be  taken 
almost  as  easily  as  from  wood  blocks.     This  discovery 
led  to  the  art  of  lithography  as  now  practised.    To  the 
growth  of  the  lithographic  art  I  shall  return  hereafter, 
but  for  the  present  1  would  merely  say  that  its  introduc- 
tion, and  the  great  cost,  as  well  as  the  time  involved  in 
printing  from  steel  or  copper  plates,  led  to   numerous 
attempts  to  cheapen  the  cost  of  engraved  plates,  and  also 
to  multiply   the  plates  when   produced.      The  process 
introduced  by  Mr.  Perkins  was  inapplicable  to  large  surfaces, 
both  on  account  of  cost,  and  the  difiiculty  and  ribk  of  in- 
jury in  applying  it.    But  machinery  had  been  applied  in 
the  form  of  the  geometric  lathe,  and  a  desire  was  created 
to  possess  a  machine  of  a  simpler  charat^ter  which  might 
be  employed  to  produce  skies  and  backgrounds  in  archi- 
tectural subjects,  as  well  as  backgrounds  to  portnut«, 
without    involving    the    skilled,  and    io    many    cases 
monotonous  labour  of  etching.      This   want  was  soon 
supplied  by  Mr.  Lowry,  «ho  was  speedily  followed  by 
Mr.    Porter,    Mr.    Taylor,    Mr.    Storker,    and  others. 
^y  the  first-named  a  machine  was  invented  for  ruling 
either  straight  or  waved  lines,  which  lines,  when  used  se- 
parately,  produced  flat  or   graduated  tints,  and    when 
used  in  combination    produced  the  effect  now    so    ge- 
nerally seen    on   the  face  of  banker's   cheques.     Mr. 
Taylor's   machine    consisted    of  a   square    bed,^  upon 
which  the  plate  to  be  ruled  or  engraved  was  laid,  and 
over  which  a  second  bed  was  slidden  or  thrust.    This  bed 
was  held  in  position  by  means  of  springs,  which  preased 
against  the  inner  side  of  a  firame,  over  and  attached    to 
the  upper  and  lower  edges  of  the  square  bed  of  the  ma- 
chine.     At  the  back  or  right-hand  side  of  the  machine 
was  a  solid  block,  to  which  was  attached,  on  its  centre,  & 
female  screw,  in  which  worked  a  clamping  screw.    The 
motion  of  the  machine  was  produced  as  follows  ^— Abar  of 
iron,  haviuff  at  one  end  a  pin  fitted  into  a  socket  on  the  slid.  > 
ing  bed,  while  its  other  end  passed  through  a  slot  below 
the  female  screw  plate  on  the  back  of  the  maohine,  and  a 
clamping  screw  being  brought  down  upon  this  bar,  pre- 
vented the  sliding  bed  being  moved  from  itspositioa 
until  it  was  thrust  forward  by  an  index  le««r,  plskoed 
at  right  angles  to  and  connected  with  the  iron  bai'.    1?he 
degree  of  motion  of  the  bed  was  then  regulated  hy  the 
distance  through  which  the  index  lever  was  thmst,  aim! 
this  was  determined  by  means  of  a  sorew-ntop.       Air. 
Storker's  machine  had  for  its  bed  an  inclined  jplano, 
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whiah  worked  a  Bocond  wedge>Bhaped  bad,  and  the  tint  | 
vu  ruled  by  gradually  removing  the  thick  end  of  the 
vedg9  from  the  centre  or  edge  of  the  machine.  In  both 
c«M,  afVer  inoiion  had  been  given,  to  regulate  the  width 
of  the  lines  to  be  ruled,  a  carriage,  carrying  a  uiamond 
point,  waa  caused  to  travel  above  the  face  of  the  plate 
to  be  ruled,  and  the  diamond  being  allowed  to  drop 
on  to  it,  the  line  waa  drawn  or  etched.  By  aubatitutiug 
for  tlM  straight  line  in  which  the  carriage  travelled 
uy  required  character  of  etched  line,  and  causing  the 
oniage  carrying  the  diamond  pouit  to  travel  m  it, 
a  eonresponding  motion  was  communicated  to  thedia- 
mood,  and  the  desired  effect  was  thus  mechanically  ob- 
tained. Bal  where  lines  were  required  to  be  ruled  in 
penpeotive,  the  plate  was  fixed  on  a  bed  which  re- 
vidved  OD  a  centre.  The  use  of  these  and  other  similar 
marhinee  was  soon  lai'gely  resorted  to,  and  ultimately 
Ibe  engraving,  as  a  commercial  production,  deteriorated  ; 
ind  in  its  place  grew  up  a  mere  vulgar  etfect  of  light  and 
fhadow,  the  combined  result  of  a  set  of  lines  ruled  over 
ths  entire  surface  of  a  steel  plate,  and  then  acted  upon  by 
acid,  as  in  the  case  of  aquatint  engraving.  Tiiera  were, 
bovever,  other  forms  of  machine  engraving  introduced, 
which  have  given  rise  lo  now  industries,  and  continue  Btill 
in  a<e,  such  as  the  medallion  engravings  executed  by  Mr. 
B&^n's  machines,  in  which  a  medal  or  uiodelled  design 
wo*  employed,  and  over  the  medal  a  tracer  was  made  to 
travel,  whict)  varied  in  its  direction  from  a  straight  to  a 
carved  line,  in  proportion  as  the  surface  was  either  flat  or 
io  relief.  The  background  of  the  medal  was  represented 
in  the  engraving  by  a  flat  tint,  while  the  high  lights  of 
the  medal  were  produced  by  a  widening  of  the  lines,  and 
the  shadows  by  a  comparative  contractiuu  of  thum.  Mo- 
dified lorms  of  this  machine  are  still  in  use,  and  have  been 
applied  to  engrave  roUeis  for  printing  calico  aiid  other 
ftbrics.  The  result  of  these  machine  processes,  coupled 
vith  the  introduction  of  lithography,  was  to  create  serious 
oompetttors  with  the  aquatint  and  mezzotint  processes, 
«hieh  may  be  said  to  have  been  swept  away  by  the  great 
advance  which  lithography  has  made,  to  the  consideration 
(/  vhieh  we  will  now  retiun. 

LiTBoeRAPHV. — I    have  stated  that   Senefeldcr   dis- 

sovenKl,    about     the   year    1796,    the   principle   upon 

vbioh   lithography  is  based,  but   it   was  not  till  1819 

Itst  mneh  progress  was  niade  in  the    art ;  but  at  that 

4ate,  owing  to  the   fostering  care  of  Baron  Aretin,  in 

Manicb ;    Count  Lasteyrie  in  Paris,  snd  Mr.  Rudolph 

AdLerman  in  London,  an  account  of  the  art  of  lithography, 

i^wzn^  ita  then  state,  appeared.    The  establishment  of 

the  art  of  lithography  in  England  is,  however,  due  to  Mr. 

Hullmandtfl,  who  not  only  tirew  upon  stone  with  crayons 

sod  printed  from  them  in  black  ink,  but  soon  carried  out 

the  proceM  by  drawing  on  two  or  three  stones,  and  printed 

from  them  with  ink  of  a  neutral  tint ;  he  also  drew  on 

lerecal  stooes,  and  printed  from  ihcm  in   colours.    Mr. 

Uutltuandcrl  introduced  the  process  known  as  lithotint, 

the  drawing  being  made  upon  the  stone  with  a  brush  and 

iu|okl  ink,  and  he  also  applied  the  process  of  stump  drawing. 

Tt(«  facilities  %ihich  drawing  with  the  oiayon,  the  stump, 

snd  the  brush,  afforded  for  the  production  readily,  and  at 

a  tnodearhie  oust,  of  a  surface  troiu  which  to  print,  soon 

gaiii«fd  for  the  art  a  large  amount  of  public  support,  and 

«•  U»ied  the  sympathies  ot  the  late  Mr.  Mulready,  Mr.  J. 

D.  Harding,  Mr.  Louis  Hagbe,  Mr.  James  Warti,  Mr.  J. 

lAoe,    aud   other  Koyal  Aca  ieinicians  and  artists,  who 

applied  themselves  to  the  production  of  sketche^i  on  stone. 

'J  h<:re  waa,  however,  in  the  eaily  attempts  at  lithography, 

a  cmdeoeas  of  effect  and  a  want  of  gradation  from  light  to 

shadow.     To  overcome  this,  Mr.  HuUmandel  made  a 

material  between  ink  and  chalk,  which,  being  applied  to 

the  hard  ed^es,  carried  the  full  tints  by  gradation  into  the 

^?H  lights.     The  effect  thus  obtained  advanced  the  art 

in  the  estimation  of  artists,  as  it  increased  the  facility  for 

frodoctng  artlstie  effects,  which  was  also  greatly  helped  by 

the  use  o(  tinted  paper  and  printing  in  neutral  tints  from 

sevcnl  stooes.   Printing  in  colours  was  practised  by  Bene- 


felder,  but  his  early  specimens  give  but  a  faint  idea  of  the 
riuhnca^  and  beauty  of  the  productions  of  Mr.  Owen  Jones, 
who  applied  )um«elf  io  develope  the  powers  of  litho- 
graphy, and  who  not  only  drew  upon  stone,  but  also  printed 
in  gold  and  colours  the  whole  of  his  work  illostrative  of 
the  Palace  of  the  Alhambra.  In  addition  to  drawing  oo 
stone  and  printing  in  flat  colours,  he  mtroduced  a  method 
of  printing  from  giaduated  tints  drawn  in  ink  only  upon 
the  stone,  graduating  his  tints  by  stippling  upon  polished 
stones  with  a  fine  camel  hair  pencil. 

Liiho-tinio  is  a  method  of  drawing,  in  which  washes  of 
ink  are  applied  to  the  surface  of  the  stouoi  but  it  is  not 
largely  in  use,  though  many  artists  have  employed  the 
process  io  the  reproduction  of  their  own  sketohes.  The 
process  of  stump  drawing  by  Mr.  Hullmandel  afforded 
great  facilities  ibr  the  production  of  even  and  graduated 
tints  over  the  stone,  and  soon  became  a  process  in  general 
use.  The  cost  and  inconvenient  weight  of  the  litho* 
graphic  stone  led  to  a  desire  to  find  a  substitute,  and  for 
a  large  amount  of  commercial  work  drawing  on  aitus  has 
been  found  to  answer,  and  is  now  extensively  io  nae« 
Tiiis  fact  leads  me  now  to  refer  to  the  commeroial,  rather 
than  the  artistic  uso  of  lithography. 

I  have  said  that  the  discovery  of  lithography  gave  a 
means  of  printing  from  the  surface  in  a  manner  similar  to 
tite  process  of  printing  from  type  or  wood  blocks,  but 
owing  to  the  slight  relief  of  the  drawing  on  tha  stone, 
and  the  necessity  for  wiping  with  a  wet  sponge,  and 
gumming  the  surface  of  the  stone  to  prevent  the  absorp> 
tion  into  the  stone  of  the  grease  from  the  ink,  the 
process  is  nevertheless  a  tedious  one,  but  this  evil  is  in  a 
measure  compensated  for,  by  the  facility  which  the 
lithographic  process  affords  for  multiplying  copies  of  a 
drawing  when  once  made,  by  transferring  an  impression 
taken  from  the  drawing  first  made  to  a  second  po^> 
tion  of  the  stone,  and  as  this  can  be  repeated  to  any 
extent,  a  number  of  copies  can  be  printed  at  one  opera- 
tion—the only  limit  being  the  rise  of  the  stone,  and 
the  nature  and  size  of  the  design  to  be  printed.  The 
want  of  an  efiiclent  substitute  for  steel  and  copper  plates, 
in  the  form  of  a  surface  block  from  which  to  print  with 
the  type  in  oidinary  type  printing  presses,  still  remains  a 
desideratum,  notwithstan^g  all  that  lithography  has 
done,  and  the  many  attempts  which  have  been  made. 
Casts  in  relief  from  engraved  copper  plates  were  among 
the  earliest  efforts  in  this  direction,  but  the  cost  and 
labour  of  producing  a  uniform  surface  fit  for  the  printing 
press,  has  not  hitherto  led  to  a  oommerdlal  suooe«. 

ELEOTBoi^YFa. — Wo  uow  como  to  a  period  in  the 
history  of  engraving  at  which  anothw  new  disooveiy 
was  given  to  the  world,  and  one  which  has  sinoe  played 
an  important  part  in  the  arts.  I  refer  to  thO 
discoveiy  of  the  process  of  eleotrotyping.  In  the 
year  1800,  Volta,  in  a  communication  to  the  Royal 
Society,  announcfd  his  discovery  of  the  Voltaic  pile.  By 
its  means  Nicholson  effected  the  decomposition  of  water 
and  of  several  metallic  salts.  Grui>  k»hank  next  invented 
the  galvanic  battery,  to  the  positive  poles  of  which  he 
attached  silver  wires,  the  other  ends  of  the  wires  being 
placed  in  a  gla<«  tube  containing  a  solution  of  acetate  of 
lead.  When  the  electric  current  had  passed  through 
the  solution  for  some  time,  metallic  lead  was  found 
deposited  on  the  negative  pole.  Brugnatelli  observed 
the  tiansfer  of  the  elements  of  a  decomposed  compound 
from  one  pole  to  snother.  In  1801  Wollaston  made 
the  following  observation,  viz. :  —  That  if  a  piece  of 
silver,  in  connection  with  a  positive  metal,  be  put  into  a 
solution  of  copper,  the  silver  is  coated  over  with  the 
copper,  which  copper  will  stand  the  operation  of  bur- 
nishing. It  was  not,  however,  till  after  the  discovery  by 
Daniel  of  his  constant  battery,  in  which  copper  is  con- 
tinually reduced  upon  the  negative  plate,  that  it  was 
obsen^ed  that  the  newly-deposited  copper,  wlien  stripped 
off,  Imd  upon  it  a  counterpart  of  every  scratch  on  the 
plate  upon  which  it  was  deposited.  In  1887,  Mr.  Spencer, 
ot  Liverpool,  discovered  that  if  a  portion  of  the  suiiaee 
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of  the  oegfttive  plate  was  covered  with  varnish »  then 
no  deposit  took  place  upon  those  parts.  He  next  con- 
ceived the  idea  of  applying  this  process  to  the  arts,  by 
coating  a  piece  of  copper  with  varnish  and  wax,  and 
cutting  a  design  through  it  so  as  to  leave  the  copper  bare, 
and  then  depositing  a  metal  npon  these  parts,  so  that  on 
removing  the  varnish  the  design  would  be  left  in  relief; 
but  no  acoount  of  these  experiments  was  published  till 
September,  1839.  In  May  of  that  year  it  was  announced 
in  the  AtheruBum  that  Professor  Jacobi,  of  St.  Petersburgh, 
had  discovered  a  method  of  converting  any  line,  however 
6ne,  if  engraved  on  copper,  into  a  relief  by  a  galvanic 
process.  This  announcement  was  followed  by  a  letter  from 
Mr.  C.  J.  Jordan,  which  appeared  in  the  Meehemiet* 
Magazine  in  June  of  the  same  year ;  and  it  is  due 
to  Mr.  Jordan  to  state  that  the  suggestions  he  then  made 
have  since  been  acted  upon  with  considerable  success. 
Mr.  Robert  Murray  next  discovered  that  if  the  surfaces 
of  plaster  casts  and  similar  non-conducting  bodies 
were  covered  with  plumbago  or  black-lead,  it  was  no 
longer  necessary  to  use  metallic  moulds,  which  had 
hitherto  proved  the  great  barrier  to  the  progress  of  the 
electrotype  art.  Chemists  and  artists  were  not  slow  in 
their  endeavours  to  apply  this  newly-disoovered  process  as 
a  means  of  multiplying  copies  of  engraved  plates,  both  of 
copper  and  steel.  In  the  latter  case,  an  impression  was 
taken  from  the  steel-plate,  by  covering  it  with  a  sheet  of 
tin- foil,  and  passing  it  through  the  printing-press.  The 
result  was  a  print  obtained  in  relief  on  metal.  Upon  this 
a  deposit  of  copper  was  made  of  the  required  thicknesd. 
and  the  required  plate  from  which  to  print  was  obtained. 
In  the  early  experiments  the  plates  were  thin,  and  curled 
in  printing;  this  defect  was,  however,  soon  overcome, 
and  the  practice  of  engraving  in  copper,  where  large  plates 
were  to  be  produced,  as  in  the  examples  issued  by  the 
Art  Unioo,  was  again  soon  reverted  to,  thus  affording 
facilities  which  are  now  largely  availed  of,  for  multiplying 
copies  of  costly  engravings  at  the  same  time  that  the 
quality  of  the  works  produced  can  be  maintained  against 
wear. 

Glyphoorafbt. — The  next  application  of  the  electro- 
type art  to  which  it  is  necessary  to  refer,  was  that 
patented  by  Mr.  Edward  Palmer,  and  Introduced 
under  the  title  of  *'glyphography,  or  engraved  draw- 
ings for  printing  at  the  type  press  after  the  manner 
of  woodcuts.''  The  process  was  a  compound  of  drawing 
and  engraving  on  a  plate  of  copper,  the  surface  of  which, 
having  been  stained  black,  was  then  covered  with  a  thin 
layer  of  a  white  opaque  composition.  A  tracing  of  the 
design  to  be  drawn  or  engraved  was  made.  N^dles,  of 
various  degrees  of  breadth  and  form,  were  then  employed 
to  remove  the  composition  from  the  surface  of  the  copper, 
beginning  with  the  greatest  breadths  of  shadow,  and 
gradually  working  up  to  the  lighter  and  more  delicate  parts 
of  the  design.  When  finished  an  electro  deposit  was 
taken  from  the  drawing  so  made,  and  a  block  in  relief  was 
thus  obtained,  which,  being  mounted  in  the  same  manner 
as  an  ordinary  stereotype  plate,  was  capable  of  being 
worked  in  with  the  type,  and  printed  from,  in  the  machine 
and  steam  printing  press.  It  is  necessary  to  state  that 
the  composition  on  the  face  of  the  plate  was  extremely 
thin,  and  in  order  to  obtain  the  required  relief  for  a  print- 
ing block,  recourse  was  had  to  a  secondary  process  for  in- 
creasing the  amount  of  relief  in  the  blocks,  and  this  was 
done  to  any  desired  extent.  The  specimens  which  Mr. 
Palmer  presented  to  the  world,  of  work' produced  by  this 
process,  left  little  to  be  desired  so  far  as  artistic  effect  was 
concerned  ;  but  as  the  process  has  not  become  general,  1 
fear  the  cost  of  producing  the  blocks  was  not  commercially 
economic.  Among  the  artists  who  fitst  appli<'d  this  pro- 
cess may  be  mentioned  Thomas  Landseer,  J.  Bateman, 
W.  S.  Wilkinson,  Alfred  Crowquill.  J.  Fraser  Redgrave, 
and  W.  H.  Pain.  This  process  is  not  so  generally  known 
as  its  merita  and  capabilities  entitle  it  to  be,  and  the 
problem  of  how  to  obtain  with  facility  a  substitute  for 
the  wood  block  still   remains   unsolved.      Among  the 


nnmerous  other  plans  proposed  for  nse  in  the  production  of 
engraved  plates  or  blocks,  may  be  mentioned  voltatjrpe, 
electro- tint,  daguerreotype,  and  etching  by  galvanism. 

£touino  by  Galvanism  was  suggested  by  Mr.  Alfred 
Smee ;  it  was  similar  to  the  ordinary  process  of  etching, 
but  instead  of  being  bitten  in  by  a  direct  acid  action,  Mr. 
Smee  suggested  that  the  etched  plate  should  form  the 
positive  pole  of  a  battery,  and  being  dipped  in  a  galvanic 
trough  of  sulphate  of  copper  through  which  a  current  was 
passed,  particles  of  copper  would  be  given  off  from  the 
etched  lines  of  the  engraving ;  the  plate  was  to  be  re- 
moved from  the  bath  from  time  to  time,  for  the  purpose 
of  stopping  out,  and  graduating  the  tints  required,  ub  in 
the  usual  etching  process.  Mr.  Smee  considered  that  the 
advantages  of  his  galvanic  process  are  the  absence  of 
nitrous  fumes,  greater  uniformity  of  action  than  when 
acid  is  used,  greater  rapidity  of  biting,  and  at  the  same 
time  any  required  depth  of  line  can  be  obtained  and  the 
lines  themeelves  will  be  sharper  and  cleaner,  owing  to  the 
etching  ground  not  being  torn  up  by  air  bubbles.  1  am 
not  aware  that  the  suggestion  of  Mr.  Smee  has  ever  been 
commercially  applied,  out  he  has  continued  his  inves- 
tigations. In  1851  he  presented  a  report  to  the  governor 
of  the  Bank  of  England,  in  which  he  stated  that  he  con- 
sidered the  time  had  arrived  when  surface  printing  from 
electrotype  blocks  could  be  advantageously  employed  in 
the  production  of  Bank  of  England  notes.  His  proposition  has 
since  l)een  carried  out,  and  at  the  present  time  Bank  of  Eng- 
land notes  and  cheques  ai*e  so  printed.  I  would  not  have  i 
it  inferred  from  this  fact  that  what  is  economic  and 
available  for  Bank  of  England  purposes,  is  either  ex-  i 
peditious  or  commercially  available.  Those  who  desire 
full  details  of  the  process  employed  by  Mr.  Smee  in  the 
production  of  surface  blocks,  I  would  refer  to  a  paper 
read  by  him  before  the  Society  of  Arts,  on  the  20th  De- 
cember,  1854,  and  which  is  published  in  full  in  Vol.  III., 
page  81,  of  the  Society  of  Arte  Journal.  Etching  by  gal- 
vanii^m  forms  the  connecting  link  between  electro  en- 
graving and  the  daguerreotype  art. 

Etohsd  Daouebbbottpes. — The  discoveriee  of  Mons. 
Daguerre  were  first  formally  communicated  to  the  world 
by  M.   Arago,  who,  on    the  7th  January,  1849,   read 
an  account  of  them  before  the  Academy  of  Scioicee  in 
Paris.    The  invention  connsted  in  the  discovery  of  a  pro- 
cess whereby  the  image  obtained  in  the  camera  obecura 
ootdd  be  permanently  fixed  on  a  metal  plate.     The  pro- 
cess soon  became  known  as  the  daguerreotype  art,  and  its 
results  as  photogenic  drawings.     These  were  pcodaoed 
upon  plates  of  copper  coated  with  silver.    The  silvered 
surface  was  then  washed  with  a  solution  of  nitric  acid,  after 
which  it  was  placed  in  a  closed  box,  where  it  was  subjected 
to  the  action  of  the  fiunes  of  iodine.     An  ioduret  of  silver 
was  thus  formed.    Thus  sensitised  the  plate  was  next  ex- 
posed to  the  action  of  the  rays  of  light  within  a  camera, 
when  the  image  to  be  copied  beeame  impreswd  upcMi  it, 
and  was  then  permanently  fixed  by  immersing  it  in  a  bath 
of  hyposulphate  of  soda.    Having  been  well  washed  with 
clean  water,  it  was  capable  of  being  exposed  to  ordinary  day- 
light without  injury.   Mr.  W.  R  Grove,  in  1841 ,  deecribed 
his  method  before  the  ElectricalSociety,and  stated  that  he 
used  dilute  hydrochloric  acid  in  the  galvanic  trough,  having 
first  coated  the  daguerreotype  plate  with  gold,  which  amal- 
gamated  with  the  mercury  on  the  surface  of  the  plate,  and 
that  this  acid,  by  acting  unequally  upon  the  different  parts 
of  the  daguerreotype  plate,  according  to  the  extent  to  which 
the  light  and  the  mercury  had  before  acted,  bit  it    away 
in  the  manner  of  an  etching,  so  as  to  produce  deep  lines 
in  the  shadow  parts  and  fainter  ones  in  the  light  tints. 
The  proposition  of  Mr.  Grove  was  not  lost  sight    of  l»y 
Mr.  Claudet,  Mr.  Fox  Talbot,  and  others,  who  early  made 
attempts  to  engrave  and  print  from  the  daguerreotype 
plates,  but  the  delicacy  of  the  surface  of  the  plate,  and 
the  nature  of  the  subjects  selected,  prevented  the  process 
from  being  practically  adopted.  Subsequent  discoveries,  and 
the  art  of  photography,  to  which  I  shall  presently   refer, 
have,  nevertheless,  produced   some  of  the  most  perfect 
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examples  of  engravbg  by  the  combined  action  of  light 
md  deetricity. 

I  moftt  now  Tetnce  my  stepe  and  recall  attention  to  the 
diKoveiy  of  Mr.  Murray,  who,  having  sncceeded  in  giving 
I  oondneting  snrfaoe  to  non-metallic  bodies  by  the  use  of 
plumbago,  placed  within  the  reach  of  the  scientific  man  a 
new  and  as  yet  unheard  of  process  of  engraving,  which  is 
now  known  as  Nature  Printing.  The  first  examples  of 
this  art  were  also  doe  to  the  discovery  and  use  of  a  sub- 
stance made  known  to  the  world  through  the  Society  of 
Arts  in  184S — I  mean  gutta  percha. 

NaTUBB-FBiSTiNa,  as  it  is  called,  was  first  introduced 
to  the  notice  of  the  public  through  the  Society  of  Arts, 
which,  in  its  notes  of  proceedings  for  the  year  1849,  printed  a 
communication  horn  Dr.  Ferguson  Branson,  of  SheflSeld, 
io  which  he  stated  he  had  ascertained  that  by  embedding 
a  fern  leaf,  or  any  other  flat  body  in  softened  gutta  percha, 
and  then  allowing  the  gutta  percha  to  cool,  upon  removing 
the  leaf  a  perfect  mould  was  obtained,  from  which  mould 
an  engraved  copper-plate  fit  for  the  printer  could  be  se- 
cured bj  means  of  the  electrotype  process.    A  plate  so 
obtained,  with  prints  taken  from  it,   acoommnied  the 
communication.    Nature-Printing,  however,  did  not  long 
remain  in  this  normal  condition,  for  in  the  Exhibition  of 
1851,  in  the  Austrian  department,  were  exhibited  speci- 
mens of  plants,  flowers,  &c.,  printed  in  colours  from  copper 
pbttt.      It  had  been  ascertained  that  if  a  roUioflr  pres- 
me  was  employed  to  embed  the  object  to  be  copied, 
that  then  soft  sheet  lead  could  be  used,  and  that  process 
was   subsequently    introduced   into   this   country,  and 
employed  by  Mr.  Henry  Bradbury  in  the  production  of 
his  work  on  Ferns  and  Mosses.    Nature-printing  did  not 
stop  here,  for  io  a  communication  read  before  the  Society 
of  Arts  in  1854,  by  Mr.  Aitken,  of  Birmingham,  we  find 
that,  by  means  of  a  rolling  pressure,  objects  of  various 
kinds,  and  of  the  most   delicate   description,  such  as 
thiead-lace,  the  down  of  a  feather,  &c.,  could  be  made 
to  engrave  itself  in  Britannia  metal,  copper,  brass,  Ger- 
man silver,  or  tin  plate,  and,  to  use  Mr.  Aitken's  words, 
"  more  wonderful  still,  on  what  we  are  ]ed  to  believe  is 
the  most  dense  and  hardest  metal  in  ordinary  use,  viz., 
fteeL"    Mr.  Aitken  pomted  out  some  novel  and  interesting 
appUeations    of    nature-printing   then   in   use    at    Mr. 
R.   F.    Stnrge's    works   at   Birmingham,  in  the  oma- 
meotatlon    of  metal    surfaces,    by    means   of   patterns 
eut   out  of  sheets  of  paper,  and  placed   between  two 
plates  of  soft   metal,  and   passed   through  the  rolling 
press.     The  eflfect  produced   was  that  of  a  burnished 
^ure  io   relief  upon  a  frosted  ground;   this  resulted 
from  the  contact   of  the   two   metal   surfaces,  which 
bomlAed     each     other;    but    the  paper,    being    em- 
bedded  in  the  two  metals,  gave  to  the  surface  of  the 
metal  round  the  pattern  a  grain  which   may  be  de- 
scribed as  a  print  from  the  pulp  of  which  the   paper 
was  made.     I  must  not,  however,  here  enter  upon  the 
industrial  and  manufacturing  uses  to  which  electrotype 
deporits  and   nature-prints  have  been  applied,  but  will 
direct  attention  to  another  process,  in  which  the  principle 
of  natnre-pnnting  has  been  proposed  to  be  applied  as  a 
rabstitate  for  engraving — I  mean  the  process  submitted  to 
the  Society  by  Mr.  George  Wallis,  and  called  by  him 
Auto-typography.     In  this  process  Mr.  Wallis  substi- 
tutes for,  or  in  combination  with,  a  natural  object,  a  draw- 
ing made  upon  a  surface  of  gelatine.    This  he  selects  as 
it  has  no  grain,  and  is  to  a  great  extent  non-absorbent. 
His  drawing  is  made  with  an  ink  or  fluid,  which,  when 
dry,  either  crystallises  or  forms  a  naturally-granulated 
body  in  relief  upon  the  surface  of  the  gelatine.    The 
drawing,  having  been  carefully  prepared,  is  then  passed 
tbroogh  a  press,  in  contact  with  a  metal  plate,  into  the 
snrfiMse  of  which  the  drawing  becomes  embedded,  and 
the  resnlt  is  a  transcript  in  copper  of  the  artist's  own 
drawing,  from    which  prints  may  be  worked    in    the 
usual  maoser.     Notwithstanding  the  suggestions  above 
rdaled,  1  regpret  to  say  we  are  still  without  that  great 
de^detatonii  a  lorfaco  bloek,  or  a  ready   means    of| 


obtaining  one,  at  a  commercially  economic  rate  by  a 
process  which  will  give  to  the  artist  a  true  translation  of 
his  sketch  or  finished  drawing,  to  the  commercial  world 
an  economic  means  of  extending  a  knowledge  of  art,  and 
of  cheapening  the  cost  as  well  as  extending  and  facilitating 
the  means  of  book  illustrations,  and  to  the  public  the 
advantage  of  a  ready  means  of  cultivating  economically 
a  knowledge  and  a  love  for  all  that  is  elevating  and 
beautiful,  both  in  nature  and  art,  as  well  as  a  means  of 
educating  the  youth  of  our  country  by  means  of  cheaper, 
more  numerous,  and  better  examples  than  are  at  present 
generally  attainable.  But  before  I  close  this  communica- 
tion, which  I  propose  to  do  by  referring  to  other  processes 
which  I  thing  deserve  more  attention  than  they  have 
hitherto  received,  and  which  I  believe  to  be  capable  of 
helping  to  solve  the  problem  of  how  to  obtain  a  surface  block, 
1  must,  in  justice,  refer  to  the  photo-galvanographic  pro- 
cess of  Mr.  Paul  Pretsch,  the  photo-lithographic  process  of 
Colonel  James  and  others,  and  the  process  for  enlarging 
and  reducing  drawings  and  engravings  patented  by  Mr. 
H.  G.  Collins.  1  have  already  spoken  of  the  eflbrts  which 
Mr.  Grove  made  to  engrave  the  image  obtained  upon 
the  daguerreotype-plate,  and  it  is  due  to  Mr.  Archeri 
who  was  the  first  to  propose  the  use  of  collodion  as  a 
medium  upon  which  light  might  be  made  to  impress 
an  image,  that  I  should  state  that  it  is  to  that 
gentleman's  discovery  that  the  world  owes  its  present 
advanced  position  in  the  art  ofphotography. 

Photo-galvanoobapht. — Without  the  collodion  film 
Mr.  Paul  Pretsch's  photo-galvanographic  process  of 
engraving  would  not  have  existed,  as  light  could  not  be 
transmitted  through  the  daguerreotype  plates,  and  the 
paper  processes  of  Mr.  Fox  Talbot  and  others  would  have 
been  inadmissible.  Mr.  Pretsch  knowing  that  gelatine, 
if  treated  with  bi-chromate  of  potass  and  submitted  to 
the  action  of  light,  possessed  a  power  of  expansion,  and 
availing  himself  of  that  fact,  used  a  photographic 
image  taken  on  collodion  as  a  means  of  partially  inter- 
cepting the  rays  of  light,  thereby  regulating  their  action 
upon  sensitised  gelatine,  and  as  a  result  he  obtained  a 
posiiive  photographic  image  in  relief  in  gelatine.  The 
image,  being  allowed  to  dty,  was  then  coated  with  black 
lead,  and  served  as  a  mould  in  relief  upon  which  to 
deposit,  and  from  which  he  obtained  by  electro-deposition 
an  engraved  copper  plate  of  the  original  collodion  photo- 
graph, fi'om  which  plate-prints  could  be  taken  as  in 
ordinary  copper-plate  printing;  and  it  is  right  to  add 
that  some  of  the  best  specimens  of  prints  from  chemically- 
engraved  plates  ever  seen  were  so  obtained  and  intro- 
duced into  commerce.  But  the  fault  which  attached 
to  the  aquatint  and  meausotint  processes  of  engraving, 
also  attached  to  Mr.  Pretsch's  process,  viz.,  the  surface  or 
grain  of  the  plate  was  too  fine  to  yield  a  large  number  of 
good  impressions,  and  that  is  no  doubt  one  of  the  many 
causes  which  have  impeded  its  extended  use.  The  acierage 
process  of  M.  Joubert  for  coating  copper  plates  with  an  iron 
surface  (described  below),  was  not  introduced  at  the  time 
Mr.  Pretsch  was  working  his  invention.  Mr.  Pretsch  suc- 
ceeded in  producing  surwie  blocks  by  his  photo-galvano- 
graphic process.  In  order  to  obtain  a  surface  block,  it 
must  be  borne  in  mind  that  the  process,  as  compared  with 
the  intaglio  plate,  is  reversed.  In  the  engraved  plate  the 
impression  is  printed  from  the  lines  cut  into  the  plate, 
but  in  the  case  of  all  surface  blocks,  it  is  the  portions 
which  are  not  to  be  printed  from  which  have  to  be  re- 
moved by  the  graver.  In  like  manner  Mr.  Pretsch  used 
a  negative  photograph  in  one  case  and  a  positive  in 
the  other,  thus  reversing  his  results. 

AciEBAGB. — The  acierage  process  is  thus  described  by 
M.  Joubert : — 

«*My  invention  has  for  its  object  certain  means  of  pre- 
paring printing  surfaces,  whether  for  intaglio  or  surface 
printing,  so  as  to  give  them  the  property  of  yielding  a 
considerably  greater  number  of  impressions  than  they 
are  capable  of  doing  in  their  ordiniuy  or  natural  state* 
And  the  invention  consists  in  covering  the  printing  sur- 
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faces,  whether  intaglio  or  relief,  and  whether  of  copper  or 
other  soli  metal,  with  a  very  thia  and  uniform  coating  of 
iron,  by  means  of  electro-metallurgical  processes. 

"  It  having  become  a  desideratum  to  harden,  if  pos- 
Bible,  the  surface  of  a  copper  plate,  and  to  protect  it  fh)m 
wear  while  printing,  in  March,  1848,  my  friend,  M. 
Jacquin,  of  Paris,  took  out  a  patent  in  this  country  for  a 
method  of  coating  plates  with  iron,  which  had  already 
been  successfully  applied  in  France,  and  of  which  the 
merit  is  due  to  my  friend,  M.  Henri  Gamier,  of  Paris. 

**  I  have  myself  had  the  advantage  of  co-operating  with 
M.  Garnier  in  the  development  of  the  invention,  the 
principles  of  which  I  shall  now  proceed  to  describe : — 

**  If  the  two  wires  of  a  galvanic  batteiy  be  plunged  se- 
parately into  a  solution  of  iron,  having  ammonia  for  its 
basis,  the  wire  of  the  positive  pole  is  immediately  acted 
upon,  while  that  of  the  negative  pole  receives  a  deposit  of 
the  metal  of  the  solution — ^this  is  the  principle  of  the  pro- 
cess which  we  have  named  **  aci^rage." 

**  The  operation  takes  place  in  this  way : — By  placing 
at  the  positive  pole  a  plate  or  sheet  of  iron,  and  immers- 
ing it  in  a  proper  iron  solution,  the  metal  will  be  dis- 
solved under  the  action  of  the  battery,  and  will  form 
bydrochlorate  of  iron,  which,  being  combined  with  the 
hydrochlorate  of  ammonia  of  the  solution,  will  become  a 
bichloride  of  ammonia  and  iron ;  if  a  copper  plate  be 
placed  at  the  opposite  pole  and  likewise  immersed,  the 
solution  being  properly  saturated,  a  deposit  of  iron,  bright 
and  perfectly  smooth,  is  thrown  upon  the  copper  plate, 
from  this  principle  :— 

**  Water  being  composed  of  hydrogen  and  oxygen ; 

'*  Sal-ammonaic  being  compoeed  of 

**  1st.  Hydrochloric  acid  containing  chlorine  and 
hydrogen  ; 

"2nd.  Ammonia,  containing  hydrogen,  nitrogen,  and 
oxygen; 

**  The  water  is  decomposed  under  the  galvanic  action, 
and  the  oxygen  fixes  itself  on  the  iron  plate,  forming  an 
oxide  of  iion ;  the  hydrochloric  acid  of  the  solution 
acting  upon  this  oxide  forms  a  hydrochlorate  of  iron, 
whilst  the  hydrogen  precipitates  itself  upon  the  plate  of 
the  negative  pole,  and,  unable  to  combine  with  it,  comes 
up  to  the  surface  of  the  M>lution  in  bobblee. 

**  I  would  remark  that  it  la  important  that  a  feme 
■olatioo  should  be  employed  which  will  not  dissolve  or 
oorrude  the  plate  intended  to  be  coated,  for  if  it  be 
attempted  to  use  such  a  solution,  though  the  iron  will  be 
precipitated,  it  will  not  only  be  in  a  non-coherent  state, 
but  the  engraved  surface  itself  will  be  liable  to  be  attacked 
and  injured.  It  may  also  be  remarked  that  the  coating 
of  iron  admits  of  being  removed  from  a  printing  surface 
of  copper  without  injury  to  the  original  plate,  hence  the 
original  plate  may.  after  being  coated  and  used  for  some 
time,  have  the  worn  coating  removed,  and  then  be  re 
covered  with  an  iron  coating  as  often  as  may  be  rehired." 

Pboto-Lithoobaphy.— Colonel  James,  of  the  Hydro- 
graphic  Department  of  the  Government,  has  intitxluced 
and  used  a  process  of  photo-lithography,  to  which  I 
cannot  do  more  than  allude.  It  ia  similar,  in  many 
respects,  to  the  photo-lithographic  and  zincographic  process 
described  by  Mr.  John  Walter  Osborne,  b  the  PhUographic 
Society's  Journal,  vol.  7,  pages  163  and  218,  as  follows  :— 

"  In  the  first  instance,  a  sheet  of  paper  is  prepared  with 
albumen,  in  the  usual  way  known  to  photographers ;  it  is, 
when  quite  diy,  passed  through  a  copper-plate  or  liUio- 
graphic  press,  upon  a  polished  steel  or  copper-plate,  by 
which  operation  it  receives  a  very  smooth  and  regular 
surface;  it  is  then  coated  on  the  same  side  with  a  solution 
of  gelatine,  to  which  an  addition  of  bichromate  of  potash 
has  been  made ;  this  is  then  carefully  dried  in  the  dark, 
and  again  passed  through  the  press  to  ensure  the  finest 
surface.  This  ooeration  completes  the  preparation  of 
what  I  shall  call  the  sensitive  paper.  Having  made  a 
negative  of  the  original  map  bearing  the  desired  propor- 
tions  to  it,  1  place  a  suitable  piece  of  the  sensitive  paper 
juat  deaoribed  under  and  in  doae  contact  with  the  map, 


and  the  whole  is  exposed  to  daylight  in  such  a  way  that 
the  luminous  influence  passing  thifough  the  tnuispareot 
parts  of  the  negative,  shall  strike  directly  upon  the  pre- 
pared surface,  while  the  greater  part  of  the  paper  ia  pro- 
tected from  its  influence  by  the  dark  parts  of  the  negative, 
which  correspond  to  the  white  places  on  the  original  map. 
In  the  presence  of  the  organic  matter,  the  actinic  agency 
effects  the  deoomposiUon  of  the  bichromate  of  potash, 
and  the  liberated  nascent  oxygen  in  all  probability  reacta 
upon  the  gelatine,  altering  its  chemical  oharacteriatica  in 
a  peculiar  manner.  The  visible  effect,  after  removing  the 
negative,  is  the  formstion  of  a  picture  in  brown,  upon  the 
clear  yellow  of  the  paper,  corresponding  to  the  trana- 
parent  portions  of  the  negative,  or  to  the  black  lines  on 
the  original  drawings. 

**  This  positive  photographic  print  is  next  covered  ^th 
an  even  coating  of  lithographic  transfer  ink,  by  passing  it 
through  the  press,  face  downwards,  upon  an  inked- in 
lithographic  stone ;  the  pressure  causes  the  whole  of  the 
sensitive  surface  to  lay  hold  of  the  ink.  and  bear  away 
with  it  an  even  coating,  hiding  the  brown  photographic 
positive  from  view.  The  altered  parts  of  the  gelatine 
which  have  been  exposed  to  the  luminous  action,  appear 
to  be  possessed  of  a  certain  amount  of  afilnity  for  the 
grease  of  the  ink,  so  that  they  will  be  found  to  retain  it 
with  considerable  tenacity.  * 

*'  The  next  operation  ia  to  coagulate  the  albumen  which 
still  exists  under  the  prepared  surface ;  thia  is  done  by 
floating  it  upon  boiling  water,  witolhe  paper  side  down- 
wards. A  subsequent  soaking  for  a  short  time  cansea  the 
unaltered  gelatine  to  swell  in  such  a  way  as  to  raise  the 
ink  with  it  from  the  paper ;  and  a  slight  amount  of  friction , 
with  a  sponge  or  other  soft  substance,  removes  the  aop- 
perfluous  ink  from  all  parts  of  the  inked  print  which  cor- 
respond to  the  white  parts  upon  the  original  dooament. 
When  the  lines  appear  dear  and  well  defined,  boiling 
water  is  poiued  over  the  whole,  to  remove  the  last  tnusee 
of  gelatme,  and  the  print  is  dried.  We  are  now  poe- 
seased  of  a  boni  fide  lithographic  transfer,  that  is,  a  draw- 
ing, in  greasy  ink,  of  such  a  nature  that  it  admits  of  being 
transferred  to  the  stone  in  the  ordinary  manner,  by  aimply 
inverting  it  thereon,  and  passing  it  tluongh  the  preaa^ — 
the  albttxneo,  which  will  be  found  to  have  withstood  aU 
the  washing,  acting  as  the  adhesive  substance  under  the 
ink  to  prevent  the  paper  slipping  on  the  stone. 

'*  The  whole  of  these  operations  need  not  occupy  more 
than  Irom  two  to  three  hours." 

Pbogbbs  for  Enlabgino  and  Dim nrisBiKo  EnoaAviKos. 
— Mr.  Collins'  process  for  enlarging  and  diminishing  draw- 
ings or  engravings  was  chiefly  mechanical  and  lithographic. 
The  plan  was  as  follows: — ^A  print  from  any  engraved  plate, 
wood  block,  or  lithograph,  was  taken  in  the  ordinary 
manner,  but  in  transfer  ink,  and  upon  a  sheet  of  vulcan- 
ised india  rubber,  covered  with  a  composition  of  equal 
elastidty,  and  of  a  non-porous  character.     If  it  were 
desired  to  enlarge  the  design,  the  india  rubber  upon  which 
the  impression  had  been  taken  was  attached  to  a  frame 
by  means  of  hooks  passing  through  holes  made  at  equal 
distances  round    the  edges  of  the  india  rubber.    Four 
ban  were  then  passed  thiough  the  body  of  the  hooks,  and 
the^  sheet  was  thus  prepared  foi*  the  extending  machine, 
which  consisted  of  two  parts,  viz.,  a  table  and  screws,  tlie 
latter  being  used  to  stretch  the  rubber  equidly  to  tlie 
required  dimensions.     The  impression  waa  then  trans- 
fened  and  printed  by  the  ordinary  litho  or  zinoograpHio 
processes.     If  the  design  was  to  be  reduced,  the  india 
rubber  was  stretched  before  the  impression  was  taken 
upon  it,  and  afterwards  allowed  to  contract  to  the  re- 
quired dimensions    in  the   regulating    machine.      3f  r. 
Collins  considered  that  his  process  would  afford  a  reaUx 
means  of  adapting  a  design,  when  once  made,  to  the  sUlo 
and  chaiacter  of  the  same  work  when  printed  in  edition s 
of  various  size  of  page.      Mr.  ColUns,  however,  fonx^d 
the  lithographic  process  of  printing  a  great  impedimexit 
in  the  way  of  his  progress,  and  attempted  to  obtain    ^ 
surface  block  by  building  up  the  impression  transferred 
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le,  by  depoatiog  a  saocenion  of  layers  of  printing 
ixfid  vith  saitable  dryers,  and  when  such  building 
be  ink  had  been  carried  sdfficiently  far,  a  cant  in 
odia  material  was  taken,  and  from  the  cast  so  ob- 
a  oopper  block  was  secured  by  electro^teposition. 
neaswafl  tedious  and  uncertain  in  its  results,  and 
ipedboesBon,  failed  to  secure  the  object  aimed  at. 
Mot  help  expressing  an  opinion  that  one  great 
I  of  £ulure  in  the  majority  of  the  plans  pro- 
iki  beeo,  that  the  authors  of  them  have  been  too 
tiaiD  the  selection  of  subjects,  or  almost  entirely 
■Itf  the  aii  of  engraving.  They  have  endeavoured 
OR  it  perfection  at  once,  and  have  consequently 
.  The  subjects  selected  have  in  many  cases 
sovded  in  composition  and  too  full  of  detail, 
vranlt  has  been  a  deficiency  of  definition,  a  want 
1^  sod  an  entire  absence  of  artistic  effect,  due  to  the 
tffudation  in  the  lights  and  shadows.  Several 
pliiis  which  have  been  proposed  are  probably 
I  of  yielding  good  results,  if  the  attcuipt  to  apply 
leoofined  in  the  first  instance  to  sketches  in  out- 
efaa  of  art  but  little  practised,  but  one  which  is 
ti  sfEbrding  the  highest  gratification  and  of  em- 
;  the  moii  skilled  artists.  By  beginning  with 
outline,  experience  in  manipulation  woiud  ha 
Bf  acquired,  and  a  chiaro-oecuro  effect  ulti- 
tttained  to  if  desired ;  and  I  have  little  doubt 
riain  outline  can  be  readily  produced,  either  by 
tto-magoetic  or  mechanical  process  of  Mr. 
^  or  the  more  recently-discovered  processes  of 
Tial  and  Dulos. 
no-MAONETic  Engbavzno. — The  process  of  Mr. 

Hansen  is  as  follows: — The  drawing  which 
■red  to  engrave  is  made  on  a  metallic  or 
Bg  surface,  with  a  resin  ink,  or  some  other 
doeting  substance.  As  soon  as  the  ink  is 
ksideoed,  the  plate  with  the  drawing  is  placed 

moveable  table  or  bed  of  a  machuio,  side  by 
th  a  plate  to  be  engraved.  The  machine  is 
ted  somewhat  on  the  principle  of  the  planing- 
k  A  pointer  or  feeler  is  so  connected  by  means 
■ooDtal  bar  with  a  graver,  that  when  the  bar 
d,  the  drawing  to  be  copied  passes  under  the 
■id  the  plate  to  be  engraved  passes  in  a  cor- 
ing manner  under  the  graver.  The  plate  is 
id  by  placing  the  graver  under  the  control  of  two 
•Mptets,  acting  alternately — the  one  to  draw 
Kfv  ^  from  the  pikte,  the  other  to  press  it 
ipoo  it.  The  drawing  being  made  on  a  conduct- 
■hos,  an  electric  current  is  established,  so  that 
fts  feeler  or  tracer  which  passes  over  the  plate,  with 
■ny  upon  it  rests  on  the  metallic  surface,  it  passes 
Ijl^lM  coilB  of  the  magnet,  and  causes  it  to  lift  the 
the  plate,  but  when  it  reaches  the  non-con- 

■k  of  the  drawing,  the  current  of  electricity 
and  the  magnet  ceases  to  act,  and, 
>  Mlf-icting  mechanical  arrangement,  the 
^  ii  at  the  same  time  directed  through  the 
tf  the  magnet,  which  then  acts  powerfully,  and 
■  Ae  gnver  down  into  the  plate.  This  operation  is 
^4gaio  and  again,  till  the  entire  surface  has  been 

atoaimiform  depth  by  the  graver,  by  passing  it 
1  lines  over  the  entire  surface  of  the  drawing. 
m  |ilate  so  engraved  a  type  metal  cost  is  taken, 
'.Mog  a  reverse,  in  all  respects,  of  the  engraved 
*  atOQce  fitted  for  use  as  a  block  for  surface  printing. 
Vial's  IxsTasTANsous  Enoraving.— The  process 
'MhrHoos.  Vial  to  ihe  Society  has  been  so  recently 
M  (Yd.  zii.,  p.  179),  that  1  need  do  little  more 
^io'tt,  and  my  reason  for  doing  so  at  all  is  for 
■pCM  of  pointing  attention  to  the  fact  that  Mons. 
ipond  to  engrave  plates  by  biting  in  the  design, 
m  on  thai  portion  of  the  steel  plate  which  was 
d  with  eppper.  The  question  which  1  have  to  ask 
i  aot  MoML  YiaX  leverae  his  process,  by  making  the 
\  to  be  mpnsffd  with  a  material  which  shaU  de- 


posit the  necessary  protecting  surface  of  copper  on  the  steel, 
allowing  the  blank  surface  of  the  steel  plate  to  remain 
open  to  the  decomposing  action  of  the  sulphate  of  copper 
and  nitric  acid,  thus  giving  as  a  result  the  draw- 
ing in  relief  on  steel.  Casta  could  then  be  taken, 
from  which  electro  blocks  could  be  readily  obtained,  and 
if  the  minutely  granulated  surface  of  a  daguerreotype 
plate  was  capable  of  being  coated  with  gold,  and  bitten 
in  by  hydrochloric  acid  sufficiently  deep  to  admit  of  being 
printed  from,  I  can  see  no  reason  if  AI.  Vial  takes  an 
outline  subject,  and  applies  a  similar  process,  why  he 
should  not  readily  produce  a  good  surface  block. 

M.  DoLos*  Capillaey  Puocesses. — The  last  proceaies 
to  which  I  have  to  allude  are  those  recently  submitted 
by  M.  Dulos  to  La  Soci<^t^  d'Encouragement,  Paris,  and  a 
full  report  of  which  will  be  found  in  vol.  xi.,  of  the  Bulletin 
of  that  Society.  Ttie  report  is  accompanied  by  prints 
illustrative  of  the  results  obtained  by  the  methods  which 
he  employs,  and  as  these  have  not  hitherto  been  published 
in  this  country,  they  will  doubtless  be  read  with  interest. 
M.  Dulos*  process  is  based  on  the  phenomena  of  capillar}* 
attraction;  thus,  if  lines  bo  traced  with  vamish  on  a  silver 
or  copper  plate  with  a  silver  surface,  and  mercury  be 
poured  over  it,  duly  levelled,  the  mercury  will  attach 
itself  only  to  the  parts  not  covered  with  vamish,  and  will 
stand  up  and  form  a  slightly  convex  wall  on  each  side  of  the 
lines  traced  on  the  plate.  A  similar  effect  takes  place  if 
the  experiment  be  made  with  a  ground  glass  surface 
using  water  or  some  other  liquid  instead  of  mercury. 
Take,  then,  a  copper-plate  with  a  silvered  surface,  and 
transfer  to  it  or  draw  upon  it,  by  means  of  lithographic  ink, 
any  design  whatever ;  then  cover  the  plate  by  means  of  the 
galvanic  battery  with  a  thin  film  of  iron,  which,  of  course, 
will  only  be  deposited  on  the  parts  untouched  by  the  ink. 
The  ink  is  cleared  off  by  means  of  turpentine,  and 
the  plate  then  presents  a  surface  of  iron  with  the  lines  of 
the  design  in  silver.  Mercury  is  then  poured  on  the  sur- 
face, and  it  attaches  itself  only  to  those  portions  of 
the  plate  which  aie  silvered.  The  excess  of  mercur>' 
having  been  removed  with  a  soft  brush,  the  metal  re- 
mains in  relief.  From  this  a  mould  may  be  taken, 
and,  by  means  of  the  electrotype,  a  copper-plate 
may  be  deposited,  and  this  will  be  an  exact  copy  of 
the  original  plate,  having  the  lines  in  relief.  This  will 
serve  as  a  matrix  from  which  intaglio  plates  may  be 
multiplied  to  produce  impressions  in  the  oi*dinary  way. 
If  plates  for  surface  printing  are  required,  a  copper-plate 
receives  the  design,  as  before,  in  lithographic  ink,  vamish, 
or  other  material,  and  the  plate  is  then,  by  means  of  the 
galvanic  battery,  coated  with  a  thin  film  of  silver,  the 
film  only  attaching  itself  to  the  parts  not  drawn  upon. 
The  ink  is  then  removed  by  means  of  benzine  or  turpen- 
tine, and  we  thus  obtain  a  plate  in  which  the  design  ap- 
pears in  copper  on  a  silver  plate.  The  plate  is  then  bitten 
in  by  acid,  which  attacks  only  the  copper  lines,  the  rest 
of  the  plate  being  protected  by  the  surface  of  silver.  The 
rest  of  the  process  proceeds  as  before.  Such  are  the  prin- 
ciples and  outlines  of  M.  Dulos'  process,  which  he  has 
now  brought  to  piuctical  working  by  adopting  various 
modifications  and  details.  Thus  he  replaces  the  mercury 
by  an  alloy  fusible  at  a  low  temperature,  such  as  that 
known  as  the  fusible  metal  of  Arcet,  to  which  he  adds  a 
smaU  quantity  of  mercury.  This  alloy,  when  poured  over 
the  plate  in  a  melted  state,  acts  precisely  as  the  mercury 
does,  but  becomes  hard  when  cold,  thus  at  once  forming 
a  plate  from  which  an  electrotype  copy  may  be  made. 
This  operation,  however,  must  not  take  place  exposed  to 
the  air ;  the  plate  should  be  placed  under  a  layer  of  oil 
heated  to  80^  (176^  Fahr.),  the  temperature  at  which  the 
alloy  melts.  Oxidation  of  the  surface  is  thus  prevented, 
which  would  otherwise  injuriously  affect  the  process. 
Special  means  are,  however,  required  for  removmpf  the 
excess  of  either  the  mercury  or  the  fusible  metal,  without 
which  the  finest  lines  cannot  be  retained.  An  Bmalgam  of 
copper  is  found  advantageous  in  the  place  of  either  r 
or  iasible  metal.  On  the  plate,  with  the  design  oc 
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treated  as  above,  the  amalgam  is  applied  by  means 
of  a  roller  of  silvered  copper,  which  takes  up  all  the 
amalgam  lying  free  on  the  iron  surface,  and  transfers 
it  to  the  silvered  portion*  As  soon  as  the  amalgam  sets 
an  electrotype  copy  can  be  taken.  M.  Dulos  suggests 
another  modification,  which  depends  on  the  property  of 
silver  to  attach  itself  more  easily  to  mercury  than  copper 
does,  and  the  following  is  the  mode  proposed :— After 
having  drawn  the  design  on  a  copper  plate  with  litho- 
graphic ink,  the  plate  is  silvered,  and  the  ink  washed 
away  as  before.  If  the  plate  be  now  plunged  into  a  bath 
composed  of  a  salt  of  mercury,  say  the  sulphate,  a  chemi- 
cal reaction  takes  place,  by  which  the  mercury  becomes 
deposited  on  the  silvered  portion  and  the  sulphuric  acid 
attacks  the  coppered  portion,  or  lines  of  the  drawing.  This 
operation,  which  lasts  only  a  few  minutes,  forms  lines  in 
the  copper,  the  sides  of  which  are  preserved  by  the 
transfer  of  the  mercury  from  the  copper  to  the  silver. 
There  is  no  more  diflBculty  in  drawing  on  the  copper  with 
the  lithographic  ink  than  on  stone ;  and  a  drawmg  made 
in  this  way  can  be  transformed  into  an  intaglio,  or  surface 
plate,  as  may  be  required. 

The  following  is  a  resam6  of  the  processes  used  by  M. 
Dulos. 

Intaglio  PlaU.-^The  plate,  drawn  upon  in  the  man- 
ner described,  receives  a  coating  of  iron  by  means  of 
the  battery ;  the  ink  is  then  washed  off,  and  it  then 
receives,  by  means  of  the  batter}',  a  deposit  of  silver, 
wliich  will  only  take  place  on  the  parts  not  covered  with 
iron,  t.«.,  the  parts  drawn  with  the  ink.  A  silvered  copper 
roller,  covered  with  amalgam  of  copper,  is  then  applied  to 
the  surface  of  the  plate.  The  amalgam  attaches  itself 
solely  to  those  portions  of  the  plate  which  are  silvered, 
and  leaves  the  iron  uncovered.  As  soon  as  it  solidifies 
an  electrotype  plate  can  be  taken  from  it  in  copper  which 
is  ready  for  the  press. 

Surface- Printing, — The  plate,  and  the  design  on    it, 
as  before,  has  a  layer  of  silver  deposited  on  it.    Tlie  ink 
then  washed  off,  exposing  the  lines  in  copper,  which 


formed  of  caoutchouc  and  cine  white,  which  is  readily  cat 
through  either  with  a  quill  pen  or  an  ivory  point,  with 
which  the  design  is  traced  on  it.  It  is  then  plunged  mto 
the  iron  bath,  and  a  thin  film  becomes  deposited  on  the 
lines  thus  cut.  If  an  intaglio  plate  be  desired,  the  varnidi 
is  then  washed  off  by  means  of  a  solyent,  and  the  plate 
silvered,  the  silver  only  attaching  to  the  copper  rarfue, 
and  not  to  the  iron  forming  the  design.  The  iron  is  then 
dissolved  off  the  plate  with  diluted  sulphuric  add,  and  the 
plate  is  treated  with  the  mercurial  salt  as  before.  If  a  nir- 
face  plate  is  desired,  then  the  depositing  the  iron  and 
silver  is  reversed.  The  copper  amalgam  may  also  be  used 
if  desired. 

My  object  in  writing  this  paper  will  haye  been  mttauied 
if  I  have  succeeded  in  showing  the  relation  of  the  Tarioaa 
art  processes  to  each  other.  1  have  endeavoured  to  pomt 
out  now  each  succeeding  process  has  aimed  at  facilitating 
the  means  of  reproducing  and  giving  permanence  to  art, 
and  a  larger  commercial  product  at  a  smaller  cost  to  the 
producer  and  consequent  advantage  to  the  public.  I  have 
further  endeavour*^  to  show  the  methods  which  have 
been  introduced,  and  the  attempts  which  have  been  made 
to  obtain  more  readily  a  true  interpretation  of  the  artist's 
conception,  and  nature's  imprint  of  itself  by  means  of  a 
combination  of  lithography,  photography,  electricity, 
magnetism,  and  electrotypes,  nature  prints,  and  the 
amalgam  of  metals.  Each  process  has  been  applied  in 
the  attempt  to  produce  a  surface-block  from  wnich  to 
print.  Hitherto,  a  commercial  success  has  not  been 
attained  to,  and  my  hope  is  that  a  knowledge  of  what  has 
been  done  may  cause  others  to  carry  on  the  investigaticHi 
of  this  subject  to  a  successful  issue. 
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then  is  oxydised  by  heating  the  plate.  The  silvered  roller 
with  the  amaleam  is  then  applied,  and  the  amalgam  at- 
taches itself  only  to  the  silvered  portion  of  the  plate;  and, 
on  its  becoming  solidified,  an  electrotype  copy  is  taken, 
which  of  coarse  produces  the  lines  of  the  drawing  in  relief, 
and  a  surface-pnnting  block  is  tlius  produced,  ready  for 
the  press. 

Intaglio  Plate,  —  This  plate  may  be  produced  by 
using  a  salt  of  mercury  instead  of  the  amalgam.  The 
plate  with  its  design  is  silvered,  and  the  ink  is  washed  off 
us  before ;  it  is  plunged  into  a  bath  of  an  ammoniacal 
sulphate  of  mercury,  and  wliilst  there  the  silvered  roller 
is  passed  over  its  surface  for  four  or  five  minutei^.  The 
mercury,  by  a  chemical  reaction,  is  precipitated  on  the 
silvered  portion,  and  the  plate  is  at  once  ready  for  printing 
from. 

Surface- Printing.  —  A  salt  of  mercury  may  also  be 
used  for  this  process;  thus,  the  plate  is  drawn  upon, 
coated  with  iron,  washed  and  silvered  as  before,  and  is 
deprived  of  the  iron  by  means  of  acidulated  water.  It  is 
then  plunged  in  the  ammoniacal  sulphate  bath,  and  whilst 
there  it  is  rolled  for  four  or  five  minutes;  the  lines  of  the 
drawing  are  at  once  formed  in  relief.  The  plates  thus 
formed  may  be  at  once  placed  in  the  printer's  hands. 

Aqttatint.^The  ordinary  aquatint  grain  having  been 
given  to  a  copper- plate,  a  copper-plate  in  reverse  is  taken 
Irom  it  by  the  electrotype  process.  This  plate  is  then  sil- 
vered, and  the  drawing  is  made  on  it  with  the  Utho- 
graphic  ink,  the  whites  or  high  lights  being  produced  by 
the  scraper.  A  layer  of  iron  is  then  deposited,  and  the  ink 
washed  away  as  before,  and  the  roller  with  copper  amalgam 
applied.  From  this  an  electrotype  plate  is  made  for  print- 
ing, the  hollows  of  which  reproduce  the  original  aquatint 
<;rain,  the  drawing,  and  high  lights  produced  by  the  sci'aper. 
M.  Dulos  describes  also  another  process,  both  for  copper- 
plate and  surface  printing,  in  which  he  uses  a  white  vaniish 
(vmnie   Uanc),    The  plate  is  covered  with  a  varnish 


Jfiiu  ^Xti. 


PuBLio  MoNUMKNTS. — A  grand  memorial  work  is  to  be 
raised  on  the  spot  lately  occupied  by  the  Barri^re  de 
Clichy,  to  commemorate  the  brave  defence  made  there 
under  Marshal  Moncey,  in  18H,  and  the  project  has  been 
submitted  to  public  competition.  Twenty-seven  designs 
were  sent  in  and  six  were  chosen,  the  authors  of  which 
were  invited  to  compete  again  amongst  themselves. 
The  prize  has  fallen  to  M.  Doublemard.  The  principal 
group  represents  the  Marshal  protecting  with  his  sword 
an  allegorical  figure  of  the  City  of  Paris,  and  being 
supported  by  four  other  figures — a  garde  national,  a  man 
of  the  people,  a  polytechnic  student,  and  a  pensioner — 
these  four  classes  having  been  conspicuous  in  the  affair. — 
The  subscription  opened  for  the  erection  of  a  mona- 
ment  to  the  painter,  Hippqlyte  Flandrin,  in  the  church  of 
St.  Germain  des  Pr6s  in  Paris,  has  produced  the  sum  of 
eleven  thousand  francs  (£440),  but  as  the  work,  designed 
by  M.  Baltard,  is  calculated  not  to  cost  so  larse  a  sum,  it 
is  proposed  to  apply  the  balance  to  the  production  of  a 
repetition  of  the  bust  of  Flandrin  by  Gudin^,  to   be 

S laced  in  the  Museum  of  Lyons,  of  which  town  the 
eceased  artist  was  a  native. — A  colossal  statue  of 
Vercingdtorix,  the  celebrated  Gallic  chieftain,  is  abont 
to  be  raised  in  the  town  of  Alise,  the  ancient  Alesia, 
where  that  hero  made  a  desperate  resistance  to  Jolius 
Cnsar.  This  statue  is  about  twenty  feet  high,  aiKl 
the  work  of  M.  A.  Millet,  the  antnor  of  a  beaatifiil 
figure  of  Ariadne,  of  a  fine  bust  of  Madame  Fiauline 
Yiardot,  a  memorial  statue  of  the  late  Henri  Mnrger, 
author  of  the  "  Vie  de  Boheme,"  and  other  well-known 
works.  The  model  of  the  head,  which  was  ex- 
hibited a  short  time  since  in  the  public  gallery  on 
the  Boulevard  des  Italiens,  promises  well  for  the  work. 
The  ditficulty  and  expense  of  executing  such  a  gigantic 
work  either  in  stone  or  bronee,  have  led  to  the  adoption 
of  an  old  and  most  artistic  method,  that  of  repoussS 
work,  applied  of  late  years  almost  exclusively  to  orna- 
mentation, to  arohitectural  figures  to  be  placed  on 
churches  and  other  high  baildings,  or  to  designs  of  a 
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MCDlUrif  rimpla  fbnn,  incb  u  mngcili  with  long  flowing 
dnpery,  for  organ  IronU  ud  other  dmilar  spplicatioDs. 
Id  the  emae  in  questioQ  the  difficultiei  will  be  coDsiderable, 
Tot  the  model  i>  i:tuncteTistically  piotuiesqae  in  tta 
treatment ;  the  lines  of  tba  itatne  are  broken  and  coid- 
plex.  with  the  details  in  sharp  relief,  the  diaperiei  flying, 
the  hair  Ooating  In  the  breeze,  and  the  bands  graepiDg 
the  hilt  of  a  huge  sword  with  all  the  lavage  energy  of  a 
hero  at  bay.  A  conaidetable  portion  or  the  work  is 
done,  and  report  speaks  highly  of  the  effect  as  far  aa  it 
can  bo  jadged  at  present.  The  Tepoiuii  work  has  been 
tctraBtad  to  H.  Anberl,  an  artist  who  has  practised  that 
method  with  great  saecaes.  It  will  be  remembered,  by 
thoie  who  take  a  special  ioierest  in  such  matters,  that  a 
rtpausf  figure  of  about  the  same  use  of  the  one  in 
question,  the  work  of  a  Qerman  artiH,  was  exhibited  for 
seme  time  beneath  the  porch  of  the  ceotral  entrBn<:e  of 
tbeOiMt  Exhibi^n  building  in  1862.  The  VercInt(£[orix, 
«hen  finished,  will  weigh  about  five  tons,  inelnding  the 
iim  skeleton  which  is  to  support  the  thin  coloesas.  It  is 
to  ba  mounted  on  a  graDftepBdeatal.ora  size  proportionate 
to  iiself,  and  the  whole  will  stand  on  a  small  bill,  so  that 
Ibe  profile  of  the  figura  will  be  seen  against  the  sky  in 
erer;  direction. 

Tbi  Biohetti  Hkbodi^b. — The  fine  bronze  stalae  of 
Uie  yoothful  Hercnies,  foond  during  the  excavations  be- 
with  the  Bighetti  Palace  In  Rome,  sboat  the  drtUnation 
of  which  so  much  has  been  said,  has  really  became  the 
pnperty  of  the  Papal  Government.  It  ia  Paid  that  the 
Esiprror  of  Roseia  offered  to  become  the  purchaser  for  a 
FQO)  equal  to  jGI4,600,  bat  that  tbe  fortnnate  possessor, 
Count  Kighatti,  made  it  a  present  to  tbe  Pope,  and  that 
the  PmiiQ,  not  (o  be  outdone  in  generosity,  immediately 
crdered  the  eom  of  2,600  crowns  to  be  entered  in  tbe  re- 
nrdi  of  Ibe  Holy  See  as  anonity  to  the  Count  and  his 


bmily.    His  Holiness  is  also  said  to  have'pTesented  tho 
Count's  son  with  a  rotdeaa  of  gold,  and  it  is  added,  moce- 
that  the  donor  of  the  statoe  ia  to  be  raised  to  tite  dig- 


DiBzcTT-KTrina    &riAii    Tilt.Haukbr.— At  the  or- 

dinaiy  meeting  of  the  Society,  on  the  23td  of  November, 
a  model  of  a  tilt-hammer,  the  invention  of  Ur.  Henry 
Reveley,  was  shown.  The  following  detailed  description 
will  be  interesting  to  the  membeia: — It  will  be  seen,  by 
iospeotioD  of  the  accompanying  cut,  that  the  principle  of 
action  is  that  of  the  broken  lever,  or  knee-joint,  and  that 
the  hammer  is  lified,  or  thrown  to  its  extreme  height, 
at  every  half-slroke  of  the  cylinder  by  means  of  the 

Eislon-iod.  which  is  connected  with,  and  forms  part  of  the 
nuckle-joint.  It  will  also  be  readily  seen  that  the 
ammgemeot  resemblea,  as  closely  as  possible,  tbe 
moacular  power  of  the  arm  and  shoulder  of  the  hammer- 
man, when  he  brioge  down  the  sledge  with  aocelerating 
velocity  upon  the  point  of  impact.  The  diagram  U  on  a 
scale  of  one-third  of  an  inch,  reduced  from  the  working 
model  on  a  scale  of  one  inch  to  the  foot.  The  dotted 
lines  show  the  kneejoiDt^ui  its  three  positions  of  front 
and  back  stroke,  and  at  the  point  of  greatest  elevation, 
when  the  hammer  is  in  a  slate  of  perfect  repose,  owin^  to 
the  kuee-joiot  t«iog  then  perfectly  straight.  The  drivmi, 
power  must  be  a  vibrating  high-pressure  cylinder,  with 
the  usual  jacket  and  flide  valves,  but  do  hand  or  starting 
gear  will  be  reqnired.OQly,  as  in  iJl  other  steam  hammers, 
the  coivtrol  of  the  steam  vray  must  be  entirely  in  the  hands 
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ofthobamiue.man,  ovratb.er  of  his  assistant,  so  as  to  he  able 
to  cAiib'}  the  l)&">"it'i*  to  stiikd  a  einglo  gentlo  blow,  or  at 
the  rate  of  three  or  four  hundred  per  minute  with  extreme 
rapidity  and  power.  The  extent  of  the  vibration  of  the 
cylinder  is  less  tlian  four  degree.^.  In  the  diagram  a  spring 
is  introduced,  as  in  the  original  working  models  in  order 
to  promote  the  return  and  fall  of  the  hammer,  but  of 
coui'He,  on  a  large  scale,  the  vacuum-piston  would  be  the 
proper  expedient. 


(l^ffuiiMm. 


Wool.  —  Messra.  Ronald  and  Son,  in  their  annual 
circular,  Btat« : — The  imports  of  wool  show  a  steady  in- 
crease from  year  to  year,  those  of  1864  being  about 
thirty-one  million  pounds  more  than  in  the  previoas 
year,  which  increase  consists  chiefly  of  colonial  wools. 
The  exports,  on  the  other  hand,  if  compai-ed  with  1868, 
exhibit  a  falling  off  by  alout  tight  million  pounds,  owing 
to  dimipished  shipments  to  America,  caused  by  its  almost 
prohibitory  tariti;  in  fact,  the  decrease  in  exports  to  that 
quarter  ainounta  to  nine  and  a-half  million  pounds,  but  as 
opposed  to  tliis  there  is  an  increase  in  the  exporta  to 
France,  tbe  total  diminution  is  reduced  to  about  eight 
million  pounds.  The  quantity  of  wool  left  lor  home 
consumption  is  ronseqiiently  very  mucii  more  than  in 
former  years.  From  tli(i  Board  of  Trade  returns  we  find 
that  the  exports  of  woollen  manufactures  have  in  the 
aggregate  increased  considerably,  amounting  for  the 
eleven  mouths  ending  80th  Nov.*  1864,  to  X22,307,804, 
in  place  of  £18,525,500  for  the  same  period  of  the  pre- 
ceding year.  Australian  wools  have  this  year  arrived 
in  larger  quantity  than  ever,  being  302,801  bales  aeainst 
241 ,488  bales  in  18G3:— 

Impobtb  and  Expobts  op  Colonial,  Foreign,  and 
British  Wool,  for  Eleven  Mokths  : — ' 

CoLOKiAL.  Foreign. 

lbs.  ibi. 

Imports,  1860      86,400,239  42,202,888 

1861       96,095,697  33,464,C21 

1862       99,278,974  48,660,126 

1863       107,226,923     47,270,926 

1864       128,730,453     57,184,135 

CoLOKUL.  Foreign.              British. 

lb».  lbs.                        IbB. 

Exports,  1860,  22,7.S2,089  ...  4,128,869  ...  10,997,181 

1801,  86,087,670  ...  0.680,625  ...  14,501,006 

1862,  32,261,247  ...  10,106,645  ...  9,637,266 

1863,  43,163.742  ...  12,179,788  ...  7,956,463 

1864,  41,375,088  ...  6,794,840  ...  7,377,769 

Tea  Supplies.— Messrs.  Travers  and  Son,  in  their 
weekly  Tratle  Ciix;uldr,  slate  that  the  Russian  demand 
has  been  very  much  exaggerated,  as  during  1663  the 
shipments  of  tea  to  that  empire  only  amounted  to 
1,280.788  lbs.,  but  duiiiig  the  autumn  of  1864,  the  readiest 
buvers  of  the  utw  t»-as  were  the  Russians,  who  were 
compelled  to  pay  the  liigh  rates  in  order  to  get  their  pur- 
gliabes  into  the  Baltic  i)eture  winter  began.  With  regard 
to  the  prospects  of  the  tea  trade  during  the  present  year, 
we  may  lemaik  that  the  exports  from  China  between 
June  Ist  and  November  30th  amount  to  89,760,000  lbs., 


are  officially  reported  as  capable  of  produciog  t^  times 
as  much  tea  as  w«  at  present  import  from  aU  tea  growing 
eountriei  put  together  and  whan  we  also  bear  iu  mind 
thai  Great  Britain,  Bussia,  and  the  United  States  are  no 
longer  the  only  tea-drinking  oountries  out  of  Aaia>  but 
that  all  Continental  £!nrope  ia  gradually  being  weaned 
fhrni  the  coffee-pot  to  the  tea-pot,  it  ooay  with  confidence 
be  asaarted  that  the  trade  ia  in  reality  in  \i$  infancy,— 
that,  large  as  oar  present  oona umptino  appeani,  it  wiU  be 
greatly  increaied  in  forthooming  yean,  while  other  nations 
who^  hare  as  yet  hardly  begun  to  ose  tea  will  Join  in  ex- 
tending the  demai^d,  whiob  can  hardly  exoeed  Hoa  aupply. 
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against  83,368,669  lbs.,  in  the  corresponding  peiiod 
labtyear;  while  the  stock  in  tiie  United  Kingdom,  iu 
spite  of  a  large  and  increasing  home  and  export  trade, 
continues  as  heavy  as  it  was  in  the  beginning  of  1864.  It 
seems  probable,  therefore,  that  the  prices  will  decline  still 
further.  The  reduction  of  the  tea  duty  has  already 
proved  a  great  boon  to  the  working  classes,  but  it  must 
not  be  supposed  that  they  have  yet  reached  one-fourth  of 
then-  consuming  power.  While  the  middle  and  upper 
classes  mfuse  10  lis.  weight  of  tea  i>er  head  throughout 
the  year,  tiie  working  man  infuses  less  than  three. 
When  we  consider  that  the  slopes  of  the  Himalayas  alone 


Tbi  CADuvauLLave  Coppsb  hUnUf^Adyitm  from 
the  copper  mines  in  New  South  Walaa  atate  that  thirty 
tons  of  fine  copper  had  been  pi-oduoed  in  Ootober.  The 
lodea  continue  of  the  same  promising  oharaoter,  and  the 
quantity  of  ore  being  raised  \$  considerably  on  the  inoreaae. 
The  fifth  furnace  has  been  completed,  and  a  nzth  is  io 
coune  of  erection.  With  these  improved  faailities,  it  is 
anticipated  that  there  will  be  a  large  addition  to  the  aup- 
ply  of  copper  monthly  sent  to  market.  It  is  alao  the  in- 
tention of  the  directors  to  erect  machinery  for  dreoing  the 
ore,  which  will  further  tend  to  increase  the  returns.  The 
last  parcel  ot  copper  sold  by  Messrs.  Mort  and  Co.,  con- 
sisting of  about  ten  tons,  realised  £02  5s.  per  ton. 

School  of  Art  foe  Qoieenslanp. — The  anm  available 
on  public  contribution  of  an  equal  amount  in  no  lev  than 
£900.  Upwards  of  £400  have  been  ah-eady  aubK^bed ; 
and,  with  the  prospect  of  a  aubstaniial  bnildingi  it  ean 
scarcely  be  doubted  but  that  public  confidence  will  b) 
equal  to  a  contribution  of  the  remaining  portion  required 
to  secure  the  whole  of  the  parliamentary  grant  available. 

Cotton  and  Abbowroot  in  New  South  Wales. — 
Cotton  and  arrowroot  have  been  giown  by  the  Rev.  Ed- 
ward Holland,  at  Port  Macquarie.  Two  bales  of  cotton, 
weighing  altogether  819  lbs.,  were  git>wn  from  Sea  la- 
land  seed ;  it  is  considered  by  judges  to  be  of  very  fair 
quality,  being  of  a  bright  colour,  rather  strong  in  staple, 
and  free  from  seed.  Its  value  in  Liverpool  at  the  tut 
quotations  would  be  from  28d.  to  SOd.  per  lb.  This  is 
the  largest  quantity  of  cotton,  the  produce  of  the  colony, 
that  has  yet  arrived  in  the  Sydney  market.  The  arrow- 
root appears  to  be  of  very  good  quality,  and  to  have  been 
very  carefully  prepared.  It  was  made  by  an  experienced 
West  Indian  in  Mr.  Holland's  employment.  Mr.  Holland 
aUtes  that  he  has  about  400  lbs.  of  it,  and  that  if  a  reaaon- 
able  price  were  obtainable  he  could  extend  the  production. 
It  may  possibly  take  some  time  to  overcome  the  prejudice  in 
favour  of  the  imported  article;  but  there  seenia  no  reason 
why  the  colonists  should  send  to  England  for  it  if  such  good 
arrowroot  can  be  made  in  the  colony.  At  the  recent  ahow 
of  the  Agricultural  Society  a  sample  of  sugar,  also  grown 
by  Mr.  Holland,  at  Port^Macquarie,  was  exhibited,  and 
attracted  considerable  notice  ;  and  the  cultivation  of  sugar 
was  strongly  advocated  by  Mr.  Holland,  as  one  that  would 
yif Id  constant  and  healthy  employment  for  thooaands  of 
old  and  yoimg,  while  it  would  afford  large  profiu  to  csipi- 
talista  and  cultivators  who  would  take  the  matter  up.  Mr. 
Holland  is  entitled  to  much  credit  for  the  paina  he  has 
taken  in  testing  the  adaptability  of  this  climate  to  the 
cultivation  of  the  products  of  other  countries,  and  alao  in 
communicating  to  the  public  the  anccessfnl  resulta  of  hia 
experiments. 

Silk  in  thb  Cape  Colony.— The  Commirdal  Adoer- 
tmr  states :— *»  A  few  days  ago  we  paid  a  visit  to  the  Urge 
collection  of  silkworms  belonging  to  Mr.  Wi^ght,  of  the 
Hoyal  Engineer  Department,  and  weie  tttrprised  to  find 
that  he  had  to  large  a  number  of  worms,  in  all  stagea  of 
their  growth,  some  having  but  a  few  days  previoualy 
emerged  from  their  shell,  while  hundreds  of  others  were 
forming  cooooni  of  silk,  and  some  had  already  finished 
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spinniDg,  the  prodnoe  of  the  oooooQ«  having  b«eD  woond 
03  ready  for  making  up  into  akeinfl.  It  is  no  exaggera 
tioQ  to  say  that  Mr.  Wright  has  hundreds  of  thousands 
of  worms  tinder  his  care.  Some  idea  may  be  formed  of 
their  number  and  voracity  fiom  the  fact  that  they  con- 
<atue  duly  two  sacks  of  mulberry  leaves.  This 
Dun^ber  of  worms  are  the  produce  of  half-a-dozen  female 
moths  some  two  years  ago,  and  we  can  but  regard  the 
Kiccesa  of  this  experiment  of  producing  silk  on  a  scale 
larze  euoagh  for  purposes  of  trade  as  liighly  satisfactory. 
The  mulberry  that  grows  wild  in  thiti  country  is  ascer- 
UiLod  to  bo  the  real  China  variety,  and  it  is  therefore  the 
natu-al  food  of  the  silkworm.  It  is  well  known,  and 
ca:j  be  easily  cultivated,  and  forms  an  excellent  hedge. 
T.ie  lirst  course  is  a  mere  trifle,  the  attention  requiml 
^1  be  given  by  a  child,  while  the  silk  will  always  com- 
oaod  £1  per  pound  in  the  market." 


B«tM. 


SoUTnEBK  CoUNTIBtt  AsSOCiaTIOV  FOB  THE  EnOODBAOS- 

SESTT  OF  AaaiouLTUBE,  Arts,  Soibnoe,  Manufaotdbes, 
A^D  CoMMKXGB. — An  Associatiou  under  this  head  is  now 
b'ing  formed,  the  objects  of  which  are  to  promote  by 
m.^ctings  in  the  counties  of  Hants,  Berks,  Oxfoid,  Surrey, 
So-ssex,  and  Kent*  in  sncoession,— 1st,  for  the  exhibition 
of  stock  and  implements,  or  articles  connected  with  the 
pQTsaits  of  any  of  the  departments  established  by  the 
AakodatioB ;  and  Sndly,  for  the  reading  of  papers  and  dis- 
cuiisioQs  on  Bubiects  embraced  within  the  scheme  of  the 
Association.  The  Association  will  be  under  the  manage- 
i^ent  of  a  council  empowered  to  make  bye-laws,  offer 
prizes,  nominate  local  or  sub  committees,  fix  meetioffs, 
an  i  do  anything  necessary  to  the  carrying  out  of  the  w- 
jectj  of  the  Association ;  and  the  Council  is  to  consist  of  a 
p?«^eDt,  two  vice-presidents  for  each  county,  an  honorary 
-crctaiy  for  cacti  department,  and  36  members,  of  whom 
aa  equal  portion  shall  be  chosen  from  each  county  by  the 
Bwrntjers  belonging  to  that  county,  or  in  default  thereof, 
br  the  members  in  general  at  the  annual  meeting.  Aji 
anrmal  meeting  and  exhibition  will  be  held  in  the  months 
c4  May  or  June.  Portions  of  the  mornings  or  evenings  of 
each  day  shall  be  given  to  the  reading  of  papers  and  dis- 
^32»t<»i.  Ktkch  separate  branch  of  the  exhibition  will  be 
aiTaoged  and  managed,  under  the  control  of  the  Council, 
U  2,  sub  committee  of  the  department  to  which  it  belongs. 
Chaer  meetings  may  be  fixed  by  the  Council  for  the  reiul- 
•2g  of  papers  and  holding  discussions.  A  depaitment  for 
^tth  aibject  embraoed  by  the  Association  is  to  be  estab- 
lith&i,  and  the  societies  promoting  these  objeots,  for  the 
iGrposes  of  the  exhibition  and  meeting,  will  be 
amalgamated.  Agiiculture  in  all  its  brancJies,  with 
iu  implementa  ai^  machinery,  will  form  the  first 
itfpartment ;  natural  history,  local  geology,  botany, 
)n<l  horticoltnre,  the  second ;  the  arts,  manufactures, 
L'.d  oommefce,  as  developed  in  these  six  counties, 
th:  third;  local  history  and  archsBOlogy, the  fourth  ;  and 
irx-  improvement  of  the  dwellings  and  the  general  con- 
iWdm  of  the  labouring  classes,  the  fifth.  Any  other 
'itr'^iartment  may  be  added  by  the  Council.  Every  snb- 
^'.l^r  of  10s.  per  annum  shall  be  a  member,  and  entitled 
I',  vcie  for  the  election  of  the  Conncil,  Every  snbscrioer 
':f  £1  fhall,  in  addition,  be  entitled  to  receive  the  reports 
ar.d  lepers  of  the  Association.  Every  subscriber  of  £2 
*:r  Minntn  shall,  in  addition,  be  eligible  for  the  office  of 
[t^Vilent  and  vice-president.  No  subject  or  question  of  a 
political  tendency  shall  be  introduced  at  any  meetinff  of 
Uie  A-fiociation.  Communications  may  be  addressed  to 
tuc  Hon.  and  Rev.  Samuel  Best,  Abbott's  Ann,  Andover ; 


*  At  a  meeting  held  at  Baiiogitoke,  December,  12tb,  1864. 
VksMiot  Sversky  in  the  chair,  tbe  County  of  Wilts  was 
rnattved  from  ihc  schrme  as  bebg  incladed  in  the  Bath  and 
^  est  of  England  Society. 


or  Thomas  Fain,  Esq.,  Ugford-oottage,  Salisbury.  The 
first  general  meeting  of  the  members,  for  the  election  of 
the  officers  and  Council,  and  other  general  business,  will 
be  held  at  GuUdford,  Tuesday,  January  17th,  at  one 
o'clock.  A  large  number  of  noblemen  and  gentlemen  of 
influence,  and  residents  in  the  several  counties,  have 
signified  their  adhesion  to  the  Association. 

MioHiGAM  Lakb  Tunkel  AT  CfliOAOo. — ^Tho  most  im- 
portant event  connected  with  the  Water  Works,  and 
making  a  part  of  their  history  for  the  year,  is  the  com- 
mencement of  work  on  the  tunnel,  to  be  extended  out 
under  Uie  bed  of  Lake  Micliigan  two  miles,  so  that  the 
water  will  be  drawn  from  the  lake  that  distance  from  the 
shore.  This  project  was  fully  set  forth  iu  the  last  report 
of  the  Board,  and  was  adopted  early  last  year,  as 
that  promi>ing  to  secure  moi«t  certainly,  and  with  least 
expense  to  the  dty,  its  supply  of  water  fmm  a  point  in 
the  lake  where  it  will  not  be  affected  by  the  discharge 
firom  the  river,  or  otht-r  impurities  from  the  lake  shoie. 
During  the  summer,  examinations  were  made  along  the 
whole  Hue  of  the  contemplated  work,  by  boring  at  short 
intervals,  to  the  depth  proposed  for  the  tunnel,  to  ascer- 
tain the  character  of  the  material  through  which  it  would 
pass,  and  various  observations  were  made  to  test  the 
quality  of  the  water  at  the  proposed  outer  end  and  inlet  for 
the  tunnel,  and  to  asceitain  also  the  distance  fi*om  the 
shore  to  which  the  water  of  the  river  reached  after  certain 
most  marked  discharges  of  the  river  into  the  lake.  From 
the  borings  it  was  found  that  the  mateiial  through  which 
the  tunnel  would  be  built  was  uniformly  clay,  and  ap* 
parently  of  a  firm  and  even  character ;  and  the  observa- 
tions concerning  the  effect  of  the  river  on  the  lake  showed 
that,  even  when  most  marked,  no  trace  of  its  influence 
could  be  detected  much  more  than  a  mile  and  a  quarter 
from  the  shore.  The  information  obtained  on  these  and 
various  other  points,  satisfied  the  Board  that  the  tunnel 
would  accomplish  the  result  sought  for,  and  that  the  work 
was  entirely  practicable.  The  necessary  drawings  and 
specifications  were  prepared  as  speedily  as  practicable, 
and  advertisements  were  issued  in  New  Yoik  aitd  Boston, 
as  well  as  here,  inviting  piopoeals  for  the  duing  of  the 
work.  The  bids  were  received  and  opened  September 
9th.  1863,  most  of  the  parties  submitting  proposals  being 
present  at  the  opening.  The  bid  of  Messis.  Dull  and 
Gowen,  of  Harrisburg,  Pa.,  being  unconditional,  and  for 
the  whole  work,  was  accepted  by  the  Board  the  day  after 
the  reception  of  the  proposals,  as  the  lowest  and  best  bid. 
Soon  after  its  acceptance,  the  Boaid  made  report  of  their 
doings  to  the  Common  Coimcil,  and  requested  to  be  au* 
thorised  to  proceed  with  the  work,  and  to  issue  bonds  to 
provide  for  its  cost.  The  Council  granted  this  desired 
authority  by  ordinance  of  October  6th,  1863.  Sub- 
sequently to  the  execution  of  the  contract,  the  Board  de- 
sired to  change  the  manner  of  constructing  the  land  shaft, 
which  was  ongmally  designed  to  be  wholly  of  brick,  and 
is  so  described  in  the  specifications.  The  cliange  con- 
sisted in  substituting  three  cast  iron  cylinders,  each  ten 
feet  long,  essential^  like  the  iron  cylinders  proposed  for 
the  outer  lake  shaft,  in  the  place  of  the  biickwork  of  the 
upper  thirty  feet  of  the  shaft.  This  was  done  to 
facilitate  the  sinking  of  the  shaft  througli  the  bed 
ot  quicksands  overlying  the  clay,  the  distance  through  the 
quicksands  to  the  clay  being  about  twenty- four  feet. 
The  formal  breaking  of  ground  took  place  on  March  17th 
last,  and  the  work  has  Inseii  in  progress  since  that  time, 
with  occasional  interraptions.  As  was  anticipated,  a  good 
deal  of  difficulty  has  been  experienced  by  the  contractors 
in  working  through  the  water  and  quicksands,  but  the 
difficulty  has  been  much  less  with  the  iron  cylinders  than 
it  would  have  been  with  brick  work,  and  the  clay  having 
been  reached,  it  may  reasonably  be  hoped  that  there  will 
not  be  serious  trouble  from  this  cause  hereafter.  Of  course 
the  work  is  not  sufficiently  advanced  to  enable  the  Board 
to  form  a  conclusion  as  to  what  rate  of  progrew  may  be 
looked  for.  The  time  fixed  in  the  contract  for  the  com- 
pletion of  the  work  is  November  1st,  1866.    Besides  the 
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change  in  the  manner  of  constructing  the  land  shaft,  the 
Board  have  agreed  with  Messrs.  Dull  and  Gowen  to  make 
certain  changes  in  the  outer  crib,  so  that  the  ciib  will  be 
stronger  than  as  originally  propose  1,  and  so  that  solid 
masonry  can  be  eventually  substituted  for  the  mass  of 
loose  stones  with  which  the  crib  will  be  611ed.    The  State 
Legislature  had  previously  given  the  neoevary  authority 
for  placing  in  Lake  Michigan  any  piers  to  be  found  neces- 
sary for  constructing  and  maintainmg  the  tunnel,  but,  to 
avoid  any  question  as  to  the  right  of  the  State  to  make 
such  a  grant,  the  sanction  of  the  Qnited  States  to  the  act 
of  the  State  Legislature  was  obtained  by  act  of  Congress, 
passed  January  1 6th,  1 864.    The  tunnel  is  to  commence  at 
Buch  point  as  may  be  selected  by  the  Board  of  Public  Works, 
on  the  lot  now  occupied  by  the  pumping  works  of  the  city 
of  Chicago,  at  the  east  end  of  Chicago-avenue,  and  on  the 
shore  of  Lake  Michigan ;  and  to  extend  two  miles  out 
under  the  lake,  in  a  straight  line,  at  right  angles  to  the 
general  direction  of  the  shore.    The  bottom  of  the  inride 
surface  of  the  east  end  of  the  tunnel  will  be  sixty-six  feet 
below  the  ordinary  level  of  the  lake,  or  sixty- four  feet 
below  what  is  usually  known  as  '*  City  Datum ;"  and  the 
bottom  surface  will  descend  uniformly,  at  the  rate  of  two 
feet  per  mile,  to  the  west  end  of  the  tunnel.    There  are 
to  be  one  land  and  two  to  four  lake  shafts;  the  land  shaft 
at  the  west  end,  one  lake  shaft  at  the  east  end,  and  the 
remaining  lake  shaft  or  shafts  at  such  intermediate  points 
as  shall  be  determined  upon  by  the  said  Board,  when  the 
proper  time  for  locating  them  shall  arrive.    The  lake 
shafts  are  to  consist  of  cast  iron  cylinders,  and  to  be  pro- 
tected by  hollow,  pentagonal  cribs.    The  tunnel  is  to  be 
▼ery  nearly  circular  in  form,  and  to  have  an  interior  width 
of  five  feef ,  and  height  of  five  feet  and  two  inches. — From 
JReport  of  Chicago  Board  of  Public  Works. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

MoN.  ...Sodetj  of  Arts,  8.  Cantor  Lectures.  Mr.  B.  Waterhotue 
Hawkins,  "  On  the  Reprodaction  of  Natural  Forms  by 
Art  and  Manniliotare.*'    Lecture  IIL 

Asiatic,  3. 

R.  United  Serrioe  Inst,  8|.  1.  Captain  Jasper  H.  Selwyn, 
R.N.,  *<  Mineral  Oils  as  a  Foel  for  Steam  Ships."  2.  Mr. 
C.  J.  Richardson,  "  Petroleum  as  Steam  Fuel.** 
Toss.  ...CiTil  Engineers,  8.  Cratinaed  Discussion  upon  Mr.  Tajlor^s 
Paper  *'  On  the  River  Tees."  And,  time  permitting.  Mr. 
T.  Hawthorn,  **  Description  of  the  Port  and  Docks  of 
MarseUles." 

Stotistical,  8. 

Pathological,  8. 

Anthropological,  8. 

Rojal  Inst.,  3.    Prof.  Tjndall,  **  On  Electricity.** 
WzD.  ...Society  of  ArU,  8.     Mr.  Peter  W.  Barlow,  F.R.S., "  On  the 
Best  Mode  of  Applying  Power  to  Propel  Trains,  on  the 
Metropolitan  and  other  RailwaTs  having  Frequent  Sta- 
tions, and  in  Terminal  Stations.*^ 

Meteorological,  1, 

London  Iiut,  7. 

R.  Society  of  Literature,  4|. 
THxms...Ro7al,  8|. 

Antiquaries,  8. 

Zoological,  4. 

Royal  Inst.,  3.    Prof.  TyndaU,  "  On  Electricity." 

Linna»D,  8.  1.  Mr.  A.  Hancock,  "  On  the  Anatomy  of 
DoridopsM."  2.  Dr.  Kirk,  "On  a  New  Banana  from 
Tropical  Africa."  3.  Mr.  W.  H.  Brewer,  "  On  the  Forests 
of  Strata  (WaimfftMia)  gigantea,  in  California.*' 

Chemical,  8. 

Numismatic,  1, 

R.  Society  Club,  6. 
Fri Philological,  8. 

Royal  Inst.,  8.  Prof.  TyndaU,  "  On  Combustion  by  Inri- 
sible  Rays.** 

Sat Royal  Inst.,  3.     Prof.  Marshall,  "  On  the  Nerrons  System 

in  Man  and  Animals." 


Bottles,  apparatus  for  stopping— 2966-^.  H.  Johnson. 

Brushes— 3209— J.  H.  Cheatle. 

Carriages  lamps  for— 3138— W.  Howes  «nd  W.  Burley. 

ChroBiates  and  bichromates— 3203— B.  Margniies  and  J.  K.  Leather. 

Coal  dust,  method  of  aggreffatiag— 3170— F.  Tolhausen. 

Coating  metals— 3207— E.  Morewood. 

Coke  ovens— 3195— R.  A.  Broomaa. 

Cotton  seeds,  separating  the  kernel  from  the  shell  of— 3118 — B.  A. 

Brooman. 
£ss>t  apparatus  for  boiling— 2164— C.  W.  Standiah. 
EuMtic  fttbrics,  manu&cture  of— 3136— H.  L.  Hall. 
Englnes-^lia— S.  Pettit. 
Fencing  and  other  staples— 3187— T.  P.  Hawkins. 
Fibrous  materials,  washing  and  diying— 3122— W.  MdNanght. 
Fire-arms,  breech-loading— 3144— E.  Swinarskl. 
Flax,  seeding  and  breaking— 2082— O.  Paraoni. 
Furnacea— 3148— R.  A.  Brooman. 
Gins,  cotton— 3199— W.  H.  Maitiand. 
Hasp  locks— 2954— A.  V.  Newton. 
Inkstand,  pen,  and  pencil  holder,  oomUned  portable— 3193 — J.  F. 

Wheeler. 
Iron  bridges— 3166— J.  Weetvrood,  Jun. 
Jib  sails,  reefing  and  stowing— 3150— J.  Butchart,  H.  Btroad,  and 

S.  A.  Morrison.  

Land,  application  of  steam  to  the  cultivation  of— 3223— A.  P.  BUnchet. 

Liquid  meter— 3134— R.  A.  Brooman. 

Looms— 3126— J.  L.  Norton  and  W.  Ainsworth. 

Looma— 3176— J.  Haigreaves. 

Loom»— 3189— E.  Taoonet. 

Looms,  picker  band  used  in— 3162— W.  Maynes. 

Metal,  cutting  pipes  and  bars  of— 3213-J.  WoMenholme. 

Metal  plates,  machinery  for  curving'— S217—0.  Alton. 

Motive  power,  obtaining— 2160— M.  Barland. 

Mules,  self-acting— 3130— B.  Dobson,  W.  Slater,  and  R.  HalUwell. 

Night  soil,  collection  and  treatment  of— 2788— J.  A.  Manning. 

Oils,  obtaining  purified  or  refined— 3108— J.  A.  PoU. 

Ordnance,  apparatus  for  working  and  loading— 3103 — C.  P.  Coles. 

Panoramic  apparatus- 3119— F.  A.  Chevallier. 

Pottery,  cylinders  used  in  the  manuflusture  of— 3120— G.  Brown. 

Railway  carriages,  signalling  or  communicating  apparatus  for — 3301 
—0.  R.  Bamber. 

Railway  tr.  ins,  communicating  and  signalling  on— 3074— T.  Wood. 

Railw^  trains,  communication  by  signals  between  difflsrent  parts  of— 
3172— J.  W.  Cowles  and  W.  Warren. 

Railway  trains,  signalling  between  passengers  and  guards — 3166— 
S.  E.  Pettee. 

Retorts,  crucibles,  Ac,  manufacture  of— 3185— J.  QiUeqpie. 

Sewage  matters,  treatment  of— 3160— H.  Bird. 

Sheets,  surflftoes,  &c.,  flexible  elastic  waterproof— 3110— C.  Hancock 
and  S.  W.  Silver. 

Small  metallic  articles,  apparatus  for  rolling,  ftc— 3219 — J.  Dodge. 

Steam  engines— 3114— W.  E.  Oedge. 

Steam  engines,  slide  valves  of— 3152— H.  J.  H.  EJag,  H.  E.  Smith, 
and  J.  B.  Howell. 

Taps  or  cocks— 3146— Sir  J.  Gray. 

Varnish  for  protecting  metals— 3164 — H.  A.  de  Brtcn,  Jon. 

Vessels,  Ac,  af&xing  armour  plates  to— 3197— E.  Saandon. 

Washing  and  scrubbing  compound— 3050— A.  Suzflen. 

From  CofmniiiiofMrs  qf  PaUnU  /oarMri,  Jatmary  lliA. 


iaUnts. 


From  Commia^oMri  nf  PaieiUi  Joumalf  January  6M. 

ORAirrs  OF  PBonBiOKAi.  Protkotion. 

Armov  for  protecting  ships  of  war,  &c.— 3142— W.  Tate. 
Bedstead,  portable— 3124— A.  H.  Robinson. 
BoUer  tubes,  stopping  leaks  in— 3205— A.  V.  Newton. 
Bonnet  and  cap  fronts,  &c.,  manufticture  of-^-SlOS— C.  G.  Hill. 
Books,  Ac,  fastenings  for— 3158— G.  Leach. 
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1731. 
1732. 
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1737. 
1739. 
1760. 
1768. 
1769. 
1764. 
1765. 
1766. 


T.  McOrah. 

A.  V.  Newton. 

F.  L.  H.  Danchell. 

J.  Robinson. 

Z.  B.  Smith  k  J.  Richards. 

B.  Greenwood  At  I.  Under- 
wood. 

St.  J.  V.  Day. 
J.  Forbes. 

J.  Tomlinson  and  T.  Bras- 
si  ngton. 
O.  O.  Wray. 
J.  Frauds. 
J.  Gilmour. 
J.  Bornays. 
A.  A.  CroU. 
F.  W.  Turner. 
W.  C.  Thurgar. 
R.  A.  Brooman. 


1767. 
1768. 
1770. 
1771. 
1776. 
1778. 
1780. 
1782. 
1784. 
1789. 
1790. 
1791. 
1798. 
1799. 
1800. 
1833. 
1867. 
2167. 
2174. 


J.  Clark. 

J.  G.  Tongue. 

J.  Saonden. 

D.  B.  GruvB. 

J.  GiU. 

J.  Chalmera. 

I.  Swindells. 

T.  Jdxnson. 

A.  A.  Bonnet. 

A.  Barclay. 

S.  Whitehnrst. 

W.  Whitley. 

F.  C.  Cosserat. 

A.  Espirat  and  E.  8ai 

E.Lea. 

D.  Hall  and  A.  L. 

H.  A.  Bonneville. 

W.  Langham. 

F.  Weaver. 
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66.  J.  Stenhonse. 

66.  H.  Bessemer. 

69.  C.  W.  Siemens. 

60.  J.  Smith  and  S.  Wellstood. 

63.  D.  Wilson. 

66.  D.  Wilson. 

80.  W.  Clark. 

81.  T.  Ramsay. 


140.  W.  8.  MapplB. 
260.  W.Clark. 

46.  J.  Tatham. 

67.  R.  A.  Broosnaa. 

77.  W.  H.  Preeoe. 
138.  W.  L.  Winaaa. 
340.  W.  B.  Newton. 
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3178.  T.  Spencer.  1     16.  J.  Leemlag. 

3185.  F.  O.  Ward. 
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^nRositrmtntj  bs  {\t  Cffnncil. 


Cantor  Lectures. 

"Osr  THB  RsFBODUOTioar  cf  Natural  Forms  by  Art 
AXD  Uanopaoturr."  By  B.  Watsbhousb  Hawkins, 
E»Q.,  F'.G.S.,  F.L.8. 

Mr.  Hawkins  will  resume  his  Course,  on  Mon- 
day Evenings,  as  follows : — 

Ja«.  23bd. — ^Leotubb  IV. — On  tho  fitness  of  designs, 
an<i  their  adapUtion  to  the  conditions  of  the  materials  in 
which  they  are  to  be  produced.  (Demonstrated  by  metal- 
work  prooesses,  sand-moalding,  castingi  and  chasing). 

Jjisr.  30tb. — ^Leoturb  V. — On  Ceramio  Manafactures, 
with  the  Influence  of  the  material  on  the  design  and  its 
BKcessful  production — modern  Terra  Gotta,  Delta  Robbia 
ware,  Majolica,  and  Parian. 

These  Lectures  are  open  to  Members  free  of 
charge,  and  a  Member  has  the  privilege  of 
introducing  ONE  Friend  to  each  Lecture.  A 
fei  of  tickets  for  this  purpose  has  been  sent  to 
every  member. 

Ordinary  Meetings. 

Wednesday  Evenings  at  8  o* clock. 

J  Air.  25. — *'  On  the  Best  Mode  of  Protecting  London 
from  the  Ravages  of  Fire."  By  Chas.  F.  T.  Youno,  Esq., 
C.E. 

Frb.  1. — "On  London  Sewage,  from  the  Agricaliural 
Point  of  View."    By  J.  Ciialubbs  Mobtok,  Esq. 

Dwellings  of  the  Labouring  Classes. 

In  consequence  of  the  unanimous  recommenda- 
tion of  the  Conference  on  this  subject  which  was 
held  in  June  last,  the  Council  have  appointed  a 
Committee  with  the  view  of  instituting  an  inquiry, 
to  ascertain  if  anything  can  be  done  to  remedy 
or  to  mitigate  the  evils  arising  from  the  want  of 
proper  Dwellings  for  the  Labouring  Classes. 


The  following  is  a  list  of  the  Committee  : — 


Acland,  T.  Dyke. 
Akroyd,  E. 

Ba8B,*Michael  T.,  M.P. 
Belper,  Lord. 
Berners,  Lord. 
Best,  The  Hon.  and  Rev.  S. 
Blaine,  D.  Roberton. 
Bosanquet,  C.  B.  P. 
Bucdeuch,  Duke  of. 
Buckingham,  Duke  of. 
Bumell,  George  R. 
Ghadwick,  Edwin,  O.B. 
Giiance,  Robert  L. 
Chester,  Harry. 
Ck)le,  Henry,  C.B. 
Cowper,  Rt.  Hon.  W.,  M.P. 
Denton,  J.  Bailey. 
Dillon,  John. 
Ducie,  Earl. 
Ebury.  Lord. 
Farnall,  H.  B. 
Foatescae,  Earl. 
Foster,   P.   Le  Neve,  Bee. 

Society  of  Arts. 
Fawcett,  Professor. 
Godwin,  G. 
Graham,  P. 
Greenhill,  Dr. 
Hamilton,  Edward. 
Hare,  Thomas. 
Harrowby,  Earl  of. 
Hastings.  G.  W. 
Hawes,  Wm. 

To  accomplish  this  object  in  the  most  satis- 
factory manner,  it  has  been  determined  to  divide 
the  General  Committee  into  Sub-Committees,  to 
each  of  which  distinct  portions  of  the  inquiry 
shall  be  assigned,  so  that  the  inquiry  into  each 
part  of  the  subject  may  proceed  simultaneously. 

A  Sub-Committee  will  undertake  the  inquiry — 

I.  Into  the  causes  which  apnear  to  retard  the  erection  of 
proper  house  aocommoaation,  and  the  imi«ovement 
of  existing  Houses  for  the  use  of  the  Working  Classes, 
in  London  and  other  large  towns. 


Holland,  E.,  M.P. 
Holland,  E.  T. 
Hoskyns,  C.  Wren. 
Lankester,  Dr. 
Lansdowne,  Marquis  of. 
Letheby,  Dr. 
Lichfield,  Earl  of. 
Lumley,  W.  G. 
Malahide,  Lord  Talbot  de. 
Marsh,  M.  H.,  M.P. 
Maynard,  H. 
Mill,  J.  Stuart. 
Morton,  J.  Chalmers. 
Redgrave,  Samuel. 
Salisbury,  Marquis  of. 
Shaftesbury,  Earl  of. 
Shaw,  Benjamin. 
Shuttleworth,  Sir  J.  Kay, 

Bart. 
Smith,  Dr.  Edward,  F.R.S. 
Smith,  Professor  Gold  win. 
Sopwith,  Thomas,  F.R.S. 
Stanley,  Lord,  M.P. 
Teulon,  Seymour. 
Twining,  T. 
Walker,  G.  H. 
Waterlow,  Alderman. 
Wellington,  Duke  of. 
Williams.  C.  J. 
Wilson,  George  IT.,  F.R.S. 
Ware,  Martin,  Secretary  to 

the  Committee. 
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2.  Into  the  operation  of  Imperial  and  Local  Taxation  on 

each  Dwellings. 

3.  Into  the  Laws  relating  to  the  Tranafer  of  Real  Pm>- 

perty  in  snail  plot0,  and  the  conveyance  of  obambers 
or  iuitu  of  rooms. 

4.  Into  the  operation  of  the  destruction  of  Honses  for 

Railways,  and  for  other  local  improvements. 

5.  Into  the  desirability  of  facilitating  the  means  of  con- 

veying labourers  to  and  from  thdr  work  by  railways. 

6.  Into  the  pecuniary  results  of  investments  in  Buildings 

for  ih»  Working  Classes,  either  by  Public  SooieUes  or 
by  Building  Societies. 

A  Second  Sab-Oommitte^  will  inquire — 

1.  Into  the  causes  which  retard  the  erection  of  Cottages 

in  the  rural  districts. 

2.  Into  the  effidct  of  facilitating  tho  conveyance  of  small 

plots  of  ground  for  cottages  and  gardens,  as  well  upon 
landlords  aa  on  workmen. 

S.  Into  the  effect  of  relieviog-^io  the  interest  of  tha  public 
only-— certain  classes  of  dwellings  from  all,  or  a  por- 
tion of,  local  and  imperial  taxation. 

i.  Into  the  effect  of  extending  the  areas  of  local  taxation, 
either  to  the  union  or  the  county. 

A  Third  Sub-Committee  wiD  inquire — 

1.  Into  the  operation   of  the  Laws  of  Settlement  and 

QeioaTaL 

2.  Into  the  advantages  or  otherwise  likely  to  arise  from 

the  establishment  of  a  National  Poor  Rate. 

3.  Into  the  provisions  contained  in  vaiious  existing  Acts 

of  Parliament  for  granting  Loans  for  the  improve- 
ment of  Estates,  and  whether  such  provisions  cannot 
be  applied  to  improvements  of  estates  arising  fit)m 
building  Cottages  thereon ;  and  if  so,  what  special 
conditions  should  be  imposed  on  grants  to  be  applied 
to  such  purposes. 

4.  Whether  the  provisions  of  the  Common  Lodging  House 

Act,  the  Health  of  Towns  Acts,  and  other  Statutes 
relating  to  Public  Health,  may  not  be  advantageously 
extended. 

5.  And  whether  there  are  any  other  means  by  which  the 

liCgislature  can  promote  the  object  in  view. 

Members  of  the  Society  interested  in  this 
subject  are  invited  to  communicate  with  the 
Secretary  of  the  Society. 

Art-Workmanship. 

The  following  letter  has  been  addressed  to 
about  forty  of  the  principal  Oity  Companies : — 

Gentlemen, 

The  Society  of  Arts  has  for  a  long  period  endeavoured 
to  improve  the  artistic  taste  and  skUful  manipulation  of 
the  Art- Workman. 

It  has  sought  to  aceompliah  this  by  exhibitions  of  their 
works,  and  hy  giving  prises  for  the  best  works  executed 
from  examples  provided  by  the  Society,  and,  in  the  case 
of  wood-carving,  from  the  original  desimof  the  workman. 

Last  year  and  this  year,  the  prizes  given  by  the  Society 
have  been  on  a  much  larger  and  more  comprehensive 
scale  than  before,  amounting  last  year  to  between  £500 
and  £600 ;  and  the  adjudication  of  the  prizes  has  been 
kindly  undertaken  by  gentlemen  of  acknowledged  taste 
and  high  professional  repuiation. 

The  Council  of  the  Society,  satisBed  tliat  great  good 
has  been  done  by  these  efforts,  and  urged  forward  by  the 
members  of  the  Society,  and  by  members  of  various 
trades  requiring  the  aid  of  well- trained  and  skilful  work- 
men, venture  most  respectfully  to  ask  for  the  co-operation 
of  the  City  Companies  in  promoting  this  practical  mode 
of  stimulating  the  energies  and  encouraging  the  self- 
education  of  the  Art- Workman. 


To  this  end  the  Council  of  the  Society  submit  to  the 
consideration  of  your  honourable  Court  whether  a  sum  of 
money  might  not  be  appropriated  as  prizee,  say  of  £15, 
£10,  and  £5,  for  works  to  be  executed  by  art. workmen 
in  the  branch  of  manufacture  or  of  art  represented  b}' 
your  guild ;  for,  although  your  guild  may  not  now  be 
directly  connected  with  the  production  of  works  of  art,  the 
Council  venture  to  suggest  that  every  coi'poration  is  in- 
terested in  the  general  question  of  good  taste,  and  in  see- 
ing the  products  of  it  when  it  meets  together.  In  any 
caso  they  think  that  models  or  drawings  of  some  of  the 
valuable  works  of  art  belonging  to  your  worshipful  Com- 
pany might  be  offered  for  imitation,  especially  in  the  pre- 
cioua  metaU.  I  may  add  that  any  prizes  that  your  Com- 
pany may  be  pleased  to  offer  now  will  not  be  required  till 
about  this  time  next  year. 

The  Council,  in  order  to  afford  your  honourable  Court 
an  opportunity  of  appreciating  what  the  Society  of  Arts  Is 
now  doing,  previously  to  your  arriving  at  a  decision  on 
this  suMecr,  will  be  gratified  if  you  can  attend  a  meeting, 
at  the  Society's  Rooms,  on  Tuesday,  the  17th  January,  at 
four  o'clock,  when  the  works  executed  by  art-workmen 
this  year,  in  eompetition  for  the  prizes  offered  by  the 
Society,  will  be  exhibited,  and  every  information  relating 
to  thia  subject — in  which  the  Society  feels  great  intereat, 
and  to  encourage  which  they  desire  your  co-operatioiK*- 
will  be  afforded.  I  am  directed  to  say  that  if  the  Master 
of  your  Company  wish  it,  I  have  instructions  to  call  on 
him  and  afford  him  full  explanations. — I  have  the  honoar 
to  be,  Gentlemen,  your  obedient  servant, 

P.  Lb  Neve  Foster,  Secretary. 

P.S. — ^Any  member  of  your  Court  will  be  admitted 
upon  giving  his  card,  with  the  name  of  the  Company  of 
which  he  is  a  member  written  thereon. 

To  the  MMfeer,  Wardens,  and  Court  of  Aariataats, 
of  the  Wonhipftal  Companj  of 
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Cantor  Lbotursb. 

Thibd  Leotore. — Monday,  Jan.  16. 

Mr.  Hawkins  commenced  his  lecture  by  drawing  a 
paridlel  between  the  state  of  general  education  and  the 
present  state  of  art  education.  A  few  yeare  ago  the  Society 
of  Arts  began  their  present  system  of  examinatiooi  in 
general  knowledge,  in  order  to  facilitate  the  education  of 
the  middle  and  industrial  classes  of  society,  but  art  educa- 
tion was  still  left  in  the  same  condition  as  that  in  which 
Seneral  education  was  placed  a  quarter  of  a  centiny  ago. 
ir.  Hawkins,  therefore,  suggested  that  tho  Society 
of  Arts  should  do  for  art  education  what  they  had 
already  done  for  the  other  branches  of  knowledge.  The 
lecturer  proceeded  to  (peak  of  ornamental  aii  as  distinct 
from  mere  pictorial  representation,  and  as  connected 
with  manufactures.  He  stared  that  the  omamentist 
required  a  more  intimate  knowledge  of  the  structure  of 
the  forms  of  those  animals  which  he  intended  to  intix)daoe 
into  his  designs,  than  the  mere  painter  of  picturea,  who 
could  always  have  a  model  before  him  and  represent  what 
he  saw,  whereas  it  was  necessaiy  that  the  omamentist 
should  possess  the  power  of  representing  animal  forms  in 
any  of  the  varied  attitudes  that  he  might  desire  without 
the  presence  of  a  living  model.  Mr.  Hawkins  pointed  out 
the  error  that  was  made  in  supposing  that  the  mere  re- 
production of  natural  forms  is  oniamentation,  and  Mid  that 
the  use  that  ought  to  be  made  of  animals  in  ornament  wa^ 
to  so  adapt  their  attitudes  that  they  shall  fall  into  the  lines 
of  the  design  without  violating  nature.  He  referred  to 
Mahomedan  art  (from  which  animal  forms  were  excluded) 
as  the  perfection  of  the  conventional  treatment  of  tho 
forms  of  vegetable  life,  and  Indian  and  Chinese  art  aa 
the  perfection  of  ornamental  combinationBon  which  animtl 
forms  were  introduced.      The   lecturer  illustrated  hi» 
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argament  throughout  with  sketches  on  the  black  canvas, 
parti^mlarly  of  symbolic  fornui,  the  Nineveh  bull,  the 
Sphinx  and  Centaur,  flying  and  aquatic  dragons,  &c. 


Seventh  Ordinary  Meeting. 

Wednesday,  January  18tli,    1865;  William 
Hawbs,  Esq.,  Chairman  of  Council,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Beloe,  Chas.  H.,  26,  Bedford  place,  Russell-square,  W.C. 

Bishop,  James,  176,  Upper  Thames-street,  E.G. 

Bowring,  John,  61,  St.  Mary-axe,  E.C. 

Dean,  John  M.,  The  Grove,  Stratford,  E. 

Gilfion.  John,  1,  Stamford-terrace,  Stamford-hill,  N. 

How,  Thomas,  29.  Gloucester  place,  Hyde-park,  W. 

Hughes,  Joseph,  37,  Queen-street,  Ratdiff,  £. 

LiToy,  Charles,  341,  City-road,  E.G. 

fttfkcr,  Geoige  Ba»,  25,  Grove  terrace,  Highgate,  N., 
and  4,  King-street,  Cheapside,  E.G. 

ftty,  GeneialSir  George  WillUm,  K.C.B.,  24,  Regent- 
street.  S.W. 

Peaid.  Thomas,  169,  High  Holborn,  W.C. 

Fendergast,  John.  103,  Adelaide-road,  N.W. 

Pike,  Fred.,  44,  Charing-croes,  S.W.,  and  Dulwich,  S.B. 

Pitman,  William.  210,  Bustonroad,  N.W.,  and  88,  New- 
gate-street,  E.C. 

Plowden,  Trevor  Chichell.  OrienUl  Club,  8.W. 

Plocknctt.  George,  268,  Gray's-inn-road,  W.C. 

Ptatt,  Hodgnon,  8,  Lancaster  terrace,  Itogent's-pk.,  N.W. 

Bepander,  O.  G.,  129.  Maiden-road,  N.W. 

BAinson,  Thonus,  260,  Grav's-inn  road,  W.C. 

Roebuck,  William,  21.  ElUngton-st.,  Arundel-square,  N. 

Sconce.  Gideon  C.  48,  LincolnVinn-fields,  W.C. 

Sexton,  George,  M.D.,  63,  Springaeld-road,  St.  John's- 
wood.  N.W. 

aarp,  Henry  Locker,  15,  Great  Comberland-Btreet,  W. 

Shaw,  Maltman  Wm.,  24,  Carlton-hill-viUas,  Camden- 
road,  N  W. 

Stantoo.  John,  M.D.,  9,  MonUgu-square,  W. 
States,  WiUiam,  12,  PrinceVstreet,  Hanover-aqoace,  W. 
Stevens,  Heoiy,  M.D.,78,  Grosvenor-atreet,  W. 
Stewart,   Donald,    7,  Gloucester-temce,  Regent's-park, 

N.W.  *         *^ 

Stuart,  Charles,  Manor-house,  Stepney-caoseway,  E. 
Taylor,  John  Henry,  The  Limes,  Upper  Holloway,  N., 

and  15.  Sooth-street,  Finsbury,  E.G. 
Teape,  Hannaoiah,  37,  Trinity-square,  Tower-hill,  E.C. 
Tbomaa,  William,  20,  Boltons,  West  Brompton,  S.W. 
Tborold,  JXer.  Anthony  Wilson,  16,  Bedford-square,  W.C. 
Vickers,  Stanley,  HiU  House,  Streatham-common,  S. 
Waller.  Edmund,  217,  Brompton-road,  S.W. 
West.  William  Nowell,  38,  Montague-stseet,  Ruasell- 

sqoare,  W.C. 
Whytock,  Alexander,  9,  George-street,  Edinbuigh. 

ASD  AS  HoSrOBABT  CORBESPONDIXO  MkMBEB. 

Hooeyman,  Bev.  D.,  D.C.L.,  Antigonish,  Nova  Scotia. 
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The  Paper  read  was — 

ON  THE  BEST  MODE  OF  APPLYING  POWER 
TO  PROPEL  TRAINS  ON  THE  METROPOLl- 
TAN  AND  OTHER  RAILWAY  LINES  HAVING 
FRlfiQUENT  STATIONS,  AND  IN  TERMINAL 
STATIONS. 

By  Peteb  W.  Bablow,  Esq.,  F.R.S. 

My  attention  was  first  especially  directed  to  the  subject 
of  the  motive  power  on  railways  in  the  year  1844,  when 
I  was  instructed  by  the  directors  of  the  South-Eastem 
Railway  to  report  on  the  applicability  of  the  atmoepherio 
system  to  the  Tunbridge  Wells  branch  of  the  South* 
Eastern  Railway,  and  my  investigation,  containing  some 
experiments  on  the  Tyler-hiU  incline  of  the  Whttstable 
Railway,  was  laid  before  the  Institation  of  Civil  En- 
gineers in  1846. 

In  the  year  1848,  on  the  openmg  of  the  North-Kent 
Railway,  the  locomotive  superintendent  reported  to  me 
that  a  much  greater  consumption  of  coke  occurred  than 
with  similar  trains  on  the  roam  line,  which  was  supposed 
to  arise  from  the  smaller  radii  of  the  curves  and  steeper 
gradients. 

The  stations  being  more  frequent  on  this  line,  it  was 
necessary,  in  order  to  understand  the  cause  of  this  loss, 
to  distinguish  what  portion  of  the  tots!  power  was  re- 
quired to  put  the  trauia  in  motion  as  distinguished  from 
that  employed  in  traction,  and  I  calculated  the  accelera- 
tion of  trains  with  varying  tractive  power,  which  was 
compared  with  the  observed  acceleration  of  locomotive 
tmins  on  the  South-Eastem  and  Greau Western  RaQ- 
ways,  and  with  the  experiments  made  by  Mr.  Stephenson 
on  the  Atmospheric  Railway  at  Dalky. 

It  is  sufficient  for  the  present  purpose  to  say  that,  with 
with  due  allowance  for  the  loss  of  tractive  force  with  in- 
crease of  velocity,  the  exoerimenta  fully  confirmed  the 
theoretical  calculations,  ana  left  no  doubt  of  the  practkad 
accuracy  of  the  formula.    (See  Appendix.) 

In  the  progress  of  these  experiments  on  locomotives,  I 
remarked  the  serious  loss  of  time  which  arose  in  getting 
the  train  into  speed ;  and  it  will  be  seen  by  referring  to  the 
tables  that  on  the  South-Eastem  Railway,  at  that  time, 
one  and  a  half  to  two  miles  was  generally  required  to  get 
the  train  into  full  speed,  and,  on  the  Great- Western,  be« 
tween  three  and  four  miles ;  and  it  became  apparent,  by 
testing  the  rate  of  acceleration  doe  to  the  tractive  power 
of  the  North-Kent  engines,  that  it  was  impossible  to  make 
the  journey  (stopping  at  every  station)  m  the  time  re- 
quired, even  if  the  tndna  had  no  firiction  or  incline  to  con- 
tend with. 

The  only  remedy  was  engines  of  greater  tractive  power 
and  weight,  and  these  have  biden  adopted  to  such  an  extent, 
to  meet  all  cases,  Uiat,  under  favourable  circumstances,  a 
momentum  and  velocity  is  given  to  the  train  in  160  yards 
that  would  be  sufficient  to  take  it  half  a  mile  on  the  level 
if  the  engine  was  detached ;  and  having  recently  observed 
this  fact,  it  occurred  to  me  that  in  working  metropolitan 
lines,  with  frequent  stations,  sufficient  power  might  be 
given  at  the  station  by  stationaiy  power  to  propel  the 
train,  without  the  aid  of  a  locomotive,  to  the  next  station ; 
and  having,  upon  careful  consideration,  arrived  at  an 
opinion  that  such  a  mode  of  working  will  give  a  greater 
average  velocity,  and  be  apparently  superior  in  other 
respects  to  the  use  of  locomotives  in  such  cases,  I  have 
been  desirous  to  lay  my  investigation  of  the  subject  before 
this  Society,  as  a  matter  deserving  of  discussion,  from  its 
important  effect  on  the  capability  of  metropolitan  raQways 
to  relieve  street  traffic. 

In  the  ordinaiy  duty  of  locomotives,  as  employed  upon 
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the  great  Bystemfl  of  railways,  the  dbtaDoe  beiweeo  the 
stations  or  poiots  of  stoppage  is  such  thafc  the  great  aod 
important  duty  of  the  engine  is  to  maintain  the  requisite 
speed  after  that  speed  has  been  acquired ;  and  one  of  the 
first  facts  which  ao  inquiry  into  the  sofcject  cannot  fail  to 
establish  is,  that  the  locomotive  engine  is  admirably 
adapted  for  this  purpose ;  and,  as  regards  the  fuel  ex- 
pended Tor  a  given  amount  of  work,  it  is  one  of  the  most 
economical  forms  of  engine  in  use. 

This  result  will  appear,  whether  we  take  the  work  per- 
formed by  an  express  engine  in  a  fast  train,  or  a  heavy 
goods  engine  drawing  a  slow  train ;  and  in  either  case  it 
results  that,  provided  the  distance  between  the  stations  is 
large,  so  that  the  engine  can  work  for  a  considerable  time, 
exercising  its  power  at  a  fair  working  speed,  the  economi- 
cal working  of  locomotive  engines,  comparing  the  work 
done  with  the  fViel  consumed,  become  manifest. 

When,  however,  the  duty  to  be  performed  is  that  of 
working  a  line  in  which  the  stations  are  very  close  to- 
gether, and  the  stoppages  frequent,  it  then  results  that  all, 
or  nearly  all,  the  work  of  the  engine  is  expended  in  ac- 
quiring the  travelling  speed ;  and  thai,  in  fact,  it  has  not 
ceased  to  accelerate  its  speed  when  it  becomes  necessary 
to  shut  otf  the  steam  and  apply  the  brakes,  so  as  to  stop 
at  the  next  station.  In  fkct,  the  same  engine  which  in 
long  stages  would  make  an  average  speed  of  85  or  40 
miles  per  hour,  is  incapable,  with  frequent  stations,  of 
making  an  average  speed  of  13  or  14  miles,  even  with  a 
greatly  reduced  load. 

In  this  condition  of  things,  which  is  in  fact  the  condi- 
tion of  metropolitan  railways,  a  new  set  of  circumstances 
has  to  be  met,  and  the  question  arises  whether,  where 
these  circumstances  exist,  stationary  power,  when  applied 
in  a  manner  strictly  adapted  to  the  case,  is  not  more 
economical— capable  of  greater  speed — ^and  in  all  respects 
more  suitable  to  the  convenience  and  exigencies  of  the 
traflSc  than  locomotive  power  ? 

In  terminal  stations  the  use  of  stationary  power  will  add 
much  to  the  simplicity  of  working.  At  present,  as  the 
locomotive  arrives  in  front  of  the  train,  it  is  made 
prisoner  until  the  train  is  removed.  It  has  then  to  go  to 
another  part  of  the  station  to  be  turned  on  to  take  in  coke 
and  water,  and  then  comes  back  again  to  the  train  it  has 
to  take  out.  These  frequent  operations  not  only  wear  out 
the  road  and  poiots  and  crossings  very  rapidly,  but  cause 
constant  stoppages  to  trains  arriving  to  enter  the  station. 
To  avoid  a  portion  of  this  difiSculty,  the  locomotives  are 
sometimes  run  tender  first,  a  mode  of  working  which 
amounts  to  an  admission  of  imperfection,  and  appears  to 
foreshadow  a  change  in  the  present  system,  particularly 
as  the  more  the  tiaflSc  increases  the  more  these  imper- 
fections will  be  felt.  When  the  stations  are  near  to- 
ffether  the  time  required  to  acquire  the  speed  is  so 
important  an  dement  that  greater  tractive  power  is 
requisite  to  enable  a  reasonable  average  speed  to  be 
mainUlned;  and  the  power  of  the  engine  is  governed 
^  the  power  requisite  to  put  the  train  into  motion. 
Thus  the  actual  power  exerted  to  propel  trains  of  forty 
tons  every  five  minutes  each  way  on  a  raUway  similar  to 
the  Metropolitan,  of  three  and  a  half  miles  in  length,  at 
the  velocity  now  adopted,  would  not,  allowing  one-third 
214  horses,  lost  power,  and  151bs.  per  ton  traction,  exceed 
to  obtain  which  at  least  ten  locomotives,  capable  of  exert- 
ing in  the  aggregate  a  power  of  2,200  horses,  are  required 
in  consequence  of  the  combined  losses  from  the  extra 
weight  to  be  conveyed,  the  power  to  overcome  the  inertia, 
and,  thirdly,  from  the  engine  being  restricted  from  making 
a  fair  working  speed,  these  losses  being  io  addition  to 
that  of  the  engine  itself  from  friction,  &c. 

Seeing  that  it  is  necessary  to  use  such  powerful  engines 
to  passenger  trains  where  the  stoppages  are  frequent,  it 
follows  that  the  weight  of  the  engine  bMomes  lai^e  in  pro- 
portion to  the  weight  of  the  train,  and  therefore,  if  that 
weight  can  be  dispensed  with,  much  leas  power  will  sufitee 
to  give  the  same  amount  of  speed,  or,  with  the  same  amount 
of  power  applied,  a  much  greater  speed  will  be  obtained. 


In  like  manner  if  the  weight  of  the  engine  is  dispensed 
with  the  train  can  be  brought  to  rest  in  less  time  by 
means  of  the  brake ;  and  coupling  this  with  the  increased 
rapidity  with  which  the  speed  at  starting  can  be  acquired, 
it  follows  that  dispensing  with  the  weight  of  the  engine 
would  be  of  very  great  advantage  in  the  case  of  stopi)ing 
trains.  In  order  to  show  the  disadvantages  under  which 
locomotives  act  when  stations  are  frequent,  a  oomparisoQ 
is  here  made  of  the  speed  which  will  be  obtained  by  a 
locomotive  weighing  40  tons,  having  an  effective  tractive 
power  of  4,000  lbs.,  with  a  stationaiy  engine  of  the  same 
power,  and  one  of  8,000  lbs.  tractive  power,  the  stations 
being  assumed  to  be  1,000  yards  apart,  and  the  railway 
in  the  first  place  level,  the  second  on  a  gradient  of  1  i» 
200.  and  the  third  on  a  gradient  of  1  in  100. 

The  rate  of  acceleration  is  correctly  represented  by  an 
incline  obtained  by  dividing  the  total  weight  conveyed 
by  the  effective  power,  and  will  be  understood  by  the 
diagrams  on  the  next  page,  in  which  the  line  ---.-- 

repreoents  the  incline  due  to  the  locomotive ;  the 

line  that  due  to  the  stationary  power  with  four  thousand 

lbs.  tractive  force ;  and  the  line that  due  to 

eight  thousand  lbs.  tractive  force.  The  following  tables 
show  the  relative  inclines  and  velocities : — 

No.  1. — Railway  Lbvel. 
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26 
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2      37 
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1      20 


13 
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Fig.  4  is  given  to  represent  the  relative  velocities  of 
the  locomotive  and  stationary  engines. 
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Fig.  1. — ^Bailwat  Leykl. 


FlO.  2.— ChUDIENT  1  IN  200. 
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FlO.  1. 

Mil«i  per  hour. 
Locomotive  power  ......  Average  velocity  17} 

Stationaiy  equal  power „  23 

Stationary  double  power — •  —  -         ,,  27 


Fio.  2. 


Fig.  3. 


Miles  per  hour. 

Milei  per  hour 

16} 
22} 

13 

21f 

26 

25} 

•  %&  be  Been,  by  reference  to  the  table,  that  in  the 
Sa  1,  viz.,  level,  the  velocity  has  been  increased 

1 17}  to  27  miles  per  hour,  and  the  time  saved  41 
4l  In  No.  2  gradient,  1  in  200«  the  velocity  has  been 
■Bd  from  15}  miles  to  26  miles  per  hoar,  and  the  time 
:  M  aeooDdb ;  and  in  No^  8  gradient,  1  in  100,  the 
^  has  been  increased  from  13  to  25}  miles  per  hour, 
BM  ttved  1  minnte  17  seconds. 
tfll  alflo  be  observed  that  the  tractive  force  of  the 
Mij  eoglne,  when  double  that  of  the  locomotive, 
m  employed  less  than  one-third  of  the  distance, 
kwibre  grnler  velocity  has  been  obtained  with  less 
Man  of  power ;  and  henoe  arises  an  important 

•  in  Ikvoor  of  atatioiiary  power,  as  proposea  to  be 
li,  m  not  01^  less  acltial  power  is  reqaired,  bat,  a 
kagth  ooly  ormMnhig  power  being  necessary,  the 
Pfower  and  Iwbinty  to  derangement  hitherto  ex- 
MmId  fttlioaftfy  powar  will,  in  a  great  degree,  be 
A  The  otihitHlwf  tiH  rtwiud  viloeity  with  less  powvris 
Mt^yMr«aBMfcy»  twit  tlicoiTectness  will  tssldily  be 

'  wfflt*  flMaiM  by  the  eacporiment  of  apply- 
ff&HUf-ltf  VMHi  of  a  weight  saffielent  to 


propel  a  carriage  with  a  small  acceleration.  By  apply- 
ing four  times  that  weight  for  a  quarter  the  distance 
the  aeoeleiation  is  very  rapid,  and  the  average  velo- 
city will  be  increased  with  the  same  expenditure  of  power, 
and  in  degree  depending  upon  the  ratio  of  the  accelerating 
power  to  the  load  in  the  two  cases.  1  am,  there- 
fore, able  to  claim  for  stationary  power,  when  sta- 
tions are  frequent,  the  advantage  of  superior  speed, 
an  advantage  which  has  been  found  to  be  of  im- 
portance to  the  success  of  railways  generally,  and  their 
influence  in  the  districta  through  which  they  pass,  and  one 
which  there  is  no  reason  to  doubt  will  equally  influence 
the  development  of  the  traffic  of  metropolitan  railways, 
if  not  to  a  greater  degi-ee,  because  the  saving  of  time  is  at 
present  less  decidedly  in  ikvour  of  railways. 

Ifstationswere  a  little  more  frequent  than  they  are, 
a  good  cab  would  still  remain  the  quickest  mode  of  travel- 
ling ;  and  it  is  so  now,  unless  the  railway  runs  direct  to 
the  point  to  which  a  passenger  is  destined.  Speed  is  also 
important,  from  enabling  more  frequent  ^trains,  and  there- 
fore a  larger  amount  of  traffic,  to  1m  cartied  on  one  line  of 
railway. 
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The  economy  arising  from  Biationaiy  power  is  not  here 
advanced  as  of  the  usual  importance  in  railwayo,  perfection 
•f  working  being  rather  the  point  to  be  aimed  at,  as  it 
tvould  pay  itself  from  the  development  of  trafiBc  in  a 
Metropolitan  railway,  even  at  greater  oatlay  and  cost,  but 
as  the  economy  claimed  is  so  great  as  nine-tenths,  with 
<5qual  velocities,  it  is  necessary  to  explain  how  this  extra- 
ordinary difference  arises.  That  the  loss  from  the 
itee  of  locomotives  on  metropolitan  lines  is  fully  nine- 
tenths  of  the  power  employed,  is  pretty  evident,  be- 
(muse  the  total  doty  performed  in  propelling  trains 
of  40  tons  every  five  minutes,  equal  to  forty  tons 
84  miles  per  hour,  or  200  tons  16f  miles  per  hour,  is 
not  gi'eater  than  one  of  the  locomotives  employed 
(Which  are  in  fact  equal  in  tractive  power  to  goods 
engines),  would  perform  on  a  main  line  as  a  fair  day's 
work,  aud  the  cause  of  this  loss  it  ia  not  difficult  to 
comprehend.  As  before  stated,  it  arises  from  three  causes: 
~lst.  The  increased  weight  of  the  tiain  from  the  addition 
of  the  weight  of  the  engine.  2nd.  The  loss  in  over- 
coming the  inertia  of  the  train  and  consequent  application 
of  the  brake;  and  8rd.  The  lai^e  proportion  of  the 
time  the  locomotive  is  under  steam,  aa  compared  with 
that  on  which  it  is  employed  advantageously  in  traction. 
The  degree  of  economy  from  the  weight  of  the  locomo- 
tive being  saved  of  course  depends  on  the  relation  of  its 
weight  to  that  of  the  train.  On  railways  worked  by 
stationary  engines,  the  weight  and  friction  of  the  rope, 
trom  its  great  length,  generally  exceeds  the  loss  from 
the  locomotives ;  but  in  metropolitan  railways  the  loco- 
motives are  required  to  be  of  such  weight  as  nearly  to 
equal  that  of  the  train,  and,  therefore,  half  is  directly 
lost  from  this  cause. 

The  loss  from  overcoming  the  inertia  of  the  train  will 
be  arrived  at  by  comparing  the  power  employed  in  each 
case.  If  the  double  power  represented  by  the  line  •  -  •  oo 
the  diagram  is  continued  for  100  yards,  the  velocity  on 
the  level  will  be  27  miles  per  hour ;  and  if  the  train  is 
allowed  to  run  by  its  own  momentum  it  will  be  IS} 
miles  at  the  point  where  the  brake  is  applied,  producing 
an  average  of  20  miles,  a  velocity  considerably  exceeding 
the  locomotive.  The  power  exerted  will  be  as  200  to 
799,  or  as  1  to  4  nearly.  This  explains  a  loss  of  ^  of  the 
locomotive  power,  the  remainder  making  it  ^,  being  doe 
to  the  locomotive  not  being  an  accumulating  power,  or, 
in  other  words,  the  power  exerted  in  the  two  cases  is  as  1 
to  4,  while  the  engine  power  neoessarily  employed  is  1  to 
10,  from  the  engine  being  restrained  from  making  a  fair 
working  speed. 

The  case  here  assumed  for  illustration  is  that  of  the 
railway  being  level.  On  gradients  exceeding  1  in  200  it 
will  be  necessary  to  have  a  greater  velocity  than  is  now 
made  by  locomotives  to  give  sufiScieDt  momentum,  and 
thus  a  direct  comparison  cannot  be  made;  in  fact,  the 
advantage  claimed  tor  stationary  power,  is  the  means  of 
giving  increased  speed  combintd  with  great  economy 
rather  than  that  of  excessive  ecooomy  with  the  same 
speed.  There  is  no  doubt,  however,  that  a  saving  could 
be  made  of  two-thirdb  of  the  present  coat,  still  giving  a 
large  improvement  in  speed. 

Frequent  trains  are,  in  the  opinion  of  experienced  per- 
sons, both  in  this  country  and  in  America,  neceB:!>ary  to 
develope  the  omnibus  trafiSc ;  and  there  ia  no  reason  why, 
with  stationary  power,  from  the  improved  velocity,  they 
could  not  be  made  to  run  every  three  or  four  minutes, 
allowing  sufficient  time  for  one  train  to  leave  its  station 
before  the  following  train  was  allowed  to  staii. 
This  could  not  be  done  without  locomotives  treble  in 
number  to  the  stationary  engines,  even  if  there  was 
required  to  be  one  stationary  engine  at  every  station. 
Another  source  of  economy  wm  arise  by  stationaiy 
power,  from  less  destruction  of  the  permanent  way,  and, 
m  imderground  railways,  from  a  less  dimension  of  tuonel 
being  required  when  a  single  line  is  need. 

The  two  important  points  of  comparison,  viz.,  fpeed 
and  economy,  are  here  shown  to  be  in  favour  of  stationaiy 
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«QpD68.  aod  aa  the  Avoidance  of  the  looomotive  would  be 
A  benefit  to  the  travelliog  publio,  particularly  in  tunnels, 
aad  equally  so  to  the  rcBidento  on  the  line,  by  reducing 
the  noise  and  yibration,  and  is  alao  decidedly  conducive  to 
iifet]r,  atatiooary  engines  would  appear  to  be  the  »uperior 
mode  of  working  railways  with  frequent  stauons  unleu 
there  arise  practical  objections  to  balance  these  advantages. 
Two  objections  have  been  suggested;  one,  that  the  rate 
of  aeoeleration  will  be  so  rapid  as  to  be  unpleasant  to 
ptSKogera;  and  the  seooud,  that  in  the  event  of  a  train, 
fiom  any  cause,  being  stopped  between  stations,  it  would 
be  left  in  a  helpless  condition  for  want  of  locomotive  power 
With  reference  to  the  first  objectioo,  it  is  only  necessary 
to  observe  that  the  rate  of  getting  into  motion  will  not 
produce  a  greater  velocity  than  1 1}  miles  per  hour  at  the 
end  of  50  feet,  which  is  not  so  great  a  rate  of  accelera- 
tion as  arises  in  a  carriage  propelled  by  horses;  in  fact,  if 
tbe  rate  of  acceleration  which  now  arises  with  locomotives 
in  descending  gradients  was  given  to  trains  on  the  level 
and  in  ascending,  a  very  important  saving  of  time  would 
bs  made,  and  no  objestion  could  arise  on  this  point. 
With  reference  to  a  train  being  stopped  between  stations, 
it  most  be  assumed  that  the  momentum  given  to  the 
tiain  would  be  such  that  considerable  bri^Le  power  would 
be  always  required  to   stop   it   at   the   next   station. 
The  distance  the  train  is  to  be  propelled  by  momentum 
is  much  less  than  is  done  every  day  by  detached  carriages 
on  the  principal  lines  of  railway ;  in  fact,  every  locomotive 
tiain  is  propelled  the  latter  part  of  its  journey  by  momen- 
tum ;  and  in  the  case  of  express  trains  more  than  a  mile  Ib 
raqoired  to  stop,  with    the   assistance   of  the  brakes. 
The   Oreeowich  and  Blackwall  Bailways  were  worked 
into  lioodon  by  momentum  nearly  as  far  as  is  here  pro- 
posed, and  were  never  known  to  faU  as  long  as  the  engine 
power  acted  properly.    The  cause  of  interruption  to  the 
tcafiic  by  an  accident  to  the  locomotive  itself  will  beavoided, 
And  that  which  now  occasionally  arises  flrom  the  repair 
and  renewal  of  the  permanent  way  will  be  much  reduced. 
On  a  metropolitan  line  devoted  exclusively  to  passenger 
traffic,  there  are  no  level  crosnngs,  and  the  public  are  en- 
tirely exclnded,  so  that  the  stoppage  of  the  train,  except 
fiom  aoeideots,  will  be  very  rare,  and  no  train  would 
leavie  one  station  until  the  line  was  signalled  clear  to  the 
next.  A  pilot  locomotive,  in  case  of  accidents,  would  be  used 
as  at  present,  as  the  mode  of  applying  the  stationary 
power  will  not  prevent  the  occasional  use  of  locomotives. 

Os  THK  MODB  or  AFPLTINO  THB  StATIONABT  PoWBB. 

^  The  mode  of  applying  stationary  power  here  suggested 
differs  from  that  hitherto  employed,  inasmuch  as  it  is  not 
eoDoected  from  station  to  station,  or  connected  through 
several  stations,  like  the  Blackwall  system,  but  each  has  a 
propelling  power  independent  of  the  other,  although  the 
power  may  be  derived  at  several  stations  from  one 
engine.  It  also  differs  in  that  the  power  is  used  accumu- 
latively, and  thus  a  smaller  power  of  engine  is  required. 

1  will  now  observe  that  the  result  of  the  experiments 
OQ  the  Whitstable  Railway,  previously  referred  to,  and 
the  examination  generally  of  the  subject  of  motive  power, 
led  me  to  recommend  the  Directora  of  the  South  Ejastern 
Bailway  to  substitute  locomotive,  and  abandon  the  sia- 
tiooary  engines  on  that  Ime;  and  the  altention   was 
attended  with  satisfactory  results,  not  because  there  was 
any  serious  diflknlty  in  the  rope  system,  except  its  great 
veight  and  length,  but  because  one  locomotive  was  made 
to  do  the  work  ol  all  the  stationary  eni^ines,  and  a  greater 
average  speed  was  obtained.    One  of  these  ropes  was  1 
mile  70  chains  in  length ;  and  on  the  Blackwall  Railway 
the  rope  was  above  three  miles  in  length  to  carry  passen- 
g'^r  tiaffic.  Great  mechanical  skill  and  good  workmannhip  is 
iniiieated  by  the  fact  that  such  a  piece  of  machinery  could 
be  kept  in  order  for  any  length  of  time,  because  the  actual 
veight  put  in  motion,  and  mertia  to  be  overcome,  in  ad* 
dltioQ  to  the  train,  was  much  greater  than  that  of  a  loco- 
motive,   besides   the    friction    of  600  sheaves.    These 
eassi,  however,  prove   that  no   practical  difficulty  or 


liability  to  derangement  is  likely  to  arise  in  the  use  of 
a  rope  for  150  or  200  yards  only,  as  is  now  proposed ; 
and  it  may  be  here  remarked  that  although  ropes  have 
been  superseded  by  locomotives  in  many  cases,  yet  that 
still  a  laige  amount  of  traffic  is  carried  on  by  ropes,  and 
in  one  important  instance,  viz.,  Glasgow,  the  locomotives 
have  been  again  abandoned  for  the  rope  on  an  incline  of 
1  in  43  for  one  ,mile  fourteen  chains  used  for  passenger 
traffic. 

The  mode  which  first  occurred  to  me  of  applying  the 
stationary  power  for  the  present  purpose,  was,  by  Sir  W. 
Armstrong's  hydraulic  principle,  to  give  motion  to  a  rope, 
which  system  has  the  advantage  that  one  engine  can  be 
made  to  do  the  work  of  several  stations  by  a  water  main 
laid  along  the  line.  Another  form  of  propeller,  very 
simple  in  its  action,  but  requiring  an  engine  at  each 
station,  is  the  descent  of  a  weight  raised  by  a  small 
engine  constantly  at  work. 

Tlie  power  expressed  by  a  weight  of  forty  tons  raised 
thirty  feet  every  two  minutes  and  a  half  would  pro- 
pel a  train  of  forty  tons  more  than  one  mile  and 
a  quarter  on  the  level  before  it  came  to  rest ;  and 
a  stationary  engine  of  forty-eijfht-hone  actual  power, 
allowing  one-third  loss,  would  be  sufficient  to  run  forty- 
ton  trains  every  five  minutes  each  way,  allowing  for 
the  loss  from  friction  and  the  power  required  to  bring  the 
weight  to  a  state  of  rest,  which  latter  loss  would  amount 
to  ten  per  cent,  of  the  power.  The  cost  of  working  buch 
an  engme.  including'repairs,  would  not  amount  to  £2  lOs. 
per  day,  so  that  the  cost  per  train  per  mile  would  be  under 
2d.  The  trains  may  also  be  propelled  on  the  atmospheric 
principle,  either  by  the  old  plan,  of  a  pipe,  or  Mr.  Ram- 
mell's  plan,  of  a  small  tunnel;  and  as  the  power  is  required 
only  for  a  short  distance,  there  will  not  arise  the  difficulty 
from  friction  and  leakage  which  has  hitherto  been  ex- 
perienced in  these  modes  of  traction. 

In  another  form  of  propeller  suggested,  which  is  spe- 
cially adapted  to  frequent  trains,  the  accumulation  of 
power  is  made  in  the  boiler.  Driving  wheels  and  cylin- 
ders, similar  to  a  locomotive,  are  used  to  propel  a  rope  for 
the  required  distance.  ^The  total  weight  of  moving 
machinery  will  not  in  this  case,  including  the  rope,  exceed 
four  tons.  A  duplicate  of  every  part,  including  the  boilers, 
would  be  provided,  and  as  there  is  an  interval  of  eight  hours' 
rest  in  each  day,  sufficient  to  replace  any  part  which 
might  be  out  of  order,  I  submit  that  such  a  piece  of 
machinery  may  be  considered  nearly  safe  from  derange- 
ment. A  propeller  of  either  kind,  it  is  suggested,  could  be 
used  advantageously  on  railways  worked  by  locomotives, 
for  the  purpose  of  starting  trains  from  stations  situated  at 
the  foot  of  incUoes,  where  now  locomotives,  although 
generally  master  of  their  work,  frequently  fail  in  sur- 
mounting the  incline,  thus  leading  to  loss  of  time  and 
danger. 

In  conclusion  I  will  observe  that  it  is  difficult  for  the 
author  to  describe  a  new  suggestion  without  a  bias  in  its 
favour,  but  I  have  endeavoured  to  lay  the  comparative 
merits  of  stationary  and  locomotive  power  fiiirly  before 
the  meeting.  The  subject  is  so  important  in  its  inflnenee 
on  the  value  and  extension  of  metropolitan  railways,  that 
I  offer  it  for  discussion  without  venturing  to  give 
a  decided  opinion  of  my  own,  until  I  hear  the  views  of 
those  eminent  engineers  who  have  devoted  their  atten- 
tion to  the  subject  of  motive  power,  and  which  views,  I 
hope,  will  be  expressed  on  this  occasion. 

APPENDIX. 
The  formula  used  in  calculating  the  aocelention  is : — 


=  2V 


'Z^ — 


T 


2240  f 


S.  16i 


I  being  the  inclination  of  the  railway. 

P  the  tractive  power. 

T  weight  of  train  in  lbs. 

S  length  of  the  plane. 

f  friction  of  the  train  per  ton. 
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The  velocity  giren  to  a  train  of  40  tons  by  4y0001bfl. 
fiaiing  600  feet  or  8,O0OU>b.  fallbg  800  feet,  the  friotioD 
Mng  151b«.,  will  be  >^ 


2  \/ (8000  —  600)      800  X  IH 
'  8^,600 

2  y(8000-600)_800X16i  ^37  miles  per  hour 

^  89,600  — ^1    UlliWilClHUU*. 

Ibn  power  exerted  will  be  for  fiTe-minute  tiaina. 
8,0001bfl.  falling  300  feet  in  two  minnteBand  a  half. 
8000  X  300 


or 


^ 


=940,000Ib6.  in  one  minnte. 


940  000 

add  one-half. 71-25. 


213-75. 


DISCUSSION. 

Hr.  Bablow  and,  before  he  described  the  ezperimentB 
lie  had  to  bring  before  the  meeting  he  wished  to  add  a 
few  remarks  to  what  he  had  written.  In  snggesting  a 
flabstitute  for  the  locomotive  he  had  no  intention  to 
tmdervalne  the  qDalities  of  that  engine ;  on  the  contrary, 
he  regarded  it  as  the  muter  piece  of  mechanical 
engineering,  and  the  results  it  produced  were  perfectly 
astonishing,  as  also  was  the  amount  of  duty  it  was  capable 
of  performing;  he  entertained  the  highest  respect  for 
those  men  whose  talent  and  thorough  knowledge  of  the 
subject  had  brought  that  machine  to  its  present  state 
of  perfection.  He  appeared  before  them,  therefore, 
not  as  an  opponent  of  the  locomotive,  but  rather 
as  a  great  admirer  of  it;  and  he  merely  suggested 
that  this  noble  machine,  when  employed  as  the  motive 
power  on  a  railway  of  short  lenglii  and  frequent 
stations,  was  not  able  to  exercise  more  than  about 
one-tenth  of  its  power.  What  he  (Mr.  Barlow)  sub- 
mttted  was,  that  under  certain  circumstances  stationary 
power  might  be  employed  with  advantage ;  and  because 
it  had  failed  under  oth^  circumstances  there  was  no  proof 
that  it  would  not  succeed  under  those  which  had  now 
mrisen.  The  alteration  he  suggested  in  the  application 
of  stationary  power,  consisted  hi  this— that  instead  of 
applying  that  power  between  station  and  station,  he 
applied  it  for  such  a  distance  that  the  momentum,  or  m 
viva  of  the  train,  was  brought  into  play,  and  this  was  as 
much  a  force  as  the  force  of  steam,  and  could  be  depended 
upon  as  well  as  any  other  force.  He  proposed  to  apply 
the  power  of  the  rope  for  such  a  portion  of  the  distanoe 
that  the  momentum  of  the  train  wotild  cany  it  with  per- 
fect certainty  to  the  next  station.  The  advantage  of 
applying  ft  for  a  portion  of  the  distanoe  and  allowing  it  to 
act  in  that  way,  arose  from  a  particular  law  of  accelerat- 
ing forces,  from  which  it  resulted  that  a  greater  tractive 
force  applied  foi'  a  portion  of  the  distance  would  accumu- 
late a  momentum  that  would  give  greater  speed  than  a 
smaller  tractive  force  applied  for  the  whole  distance,  the 
actual  power  being  the  same  m  each  case,  because  the 
gi^ater  foi-oe  acts  for  a  proportionately  less  distance. 
Mr.  Barlow  then  proceeded  to  illustrate  this  principle  by 
a  model  of  a  osrrtage  propelled  by  means  of  a  weight 
suspended.  By  applying  four  times  the  tractive  force  for 
a  quarter  of  the  distance  only,  he  obtained  greater  velocity 
over  the  whole  distance  than  by  applying  the  tractive 
force  for  the  whole  distance.  The  diffioulty  with  regard 
to  stationary  power  hitherto  had  been  the  great  length 
and  weight  of  the  ropes;  but  with  short  ropes  he  sub- 
mitted they  could  manage  the  machinery  perfectly  well. 
Another  experiment  was  shown,  to  prove  that  by  reducing 
the  weight  of  the  carriage  by  about  one  quarter,  double 
the  velocity  was  obtained  with  the  same  amount  of  motive 
power.      This  was  brought  forward  to  show  that  where 


the  duty  of  the  locomotive  engine  was  an  aoeels* 
rating  and  not  a  tmetive  poww,  by  relievmg  tbs 
train  of  the  weight  of  the  engine,  tiiey  did  more  thu 
save  the  mere  weight  of  the  eng^e,  and  therefine  pro- 
duced a  greater  economy  on  lines  where  there  were  f^s- 
quent  stations  than  on  lines  whore  the  duty  of  the  engine 
was  enthely  of  a  traetive  c^ataoter.  The  principle  of 
accelerating  foroe  was  further  illastrated  by  the  motion  <^ 
abaUvolled  down  first  a  gentle  inoUne,  and  then  down  a 
steep  incline,  and  so  carried  by  its  momentum  up  s 
gradient  to  the  same  level  as  before,  but  with  a  grester 
velocity.  This  explained  why  a  greater  veloeity  was  ob* 
tained  when  the  «iiie  power  was  employed  over  a  shorter 
distanoe. 

Mr.  Ihbat  aeid  that  as,  in  the  eotmw  of  sevend  ooo» 
versations  with  Mr.  Barlow,  that  genUeman  had  asked 
him  to  look  into  his  calculations,  hb  would  now  veutoie 
to  state  his  opinion  as  to  their  accuracy,  and  to  explain  u 
briefly  as  possible  the  view  he  took  of  the  principle  oa 
which  Mr.  Barlow  had  based  them.    It  might,  at  fint 
'Sight,  be  difficult  to  understand  how  by  a  tempomy  im* 
pulse  given  to  a  train,  instead  of  a  oontinuoas  tnuition 
being  applied  to   it,    there  could  be  an  economy  of 
power  for  a  given  speed,  or  an  increase  of  speed  for 
a  given  power.    The  illustmtion  which  Mr.  Barlow  bad 
given  of  a  ball  rolling  down  one  incline  and  thereby  ac- 
quiring momentum  sufBclent  to  carry  it  up  another  iacline, 
appeared  to  him  to  embody  the  whole  priDdple  under 
discussion,  and  he  would  endeavour  to  apply,  as  olearlj 
and  briefly  as  he  could,  the  esme  principle  to  the  case  of 
a  railway  train  running  on  a  level.    From  the  experi- 
ments made  by  Pambour,  it  appeared  that  the  resistasoe 
to  the  motion  of  a  train  amounted  on  the  average  to 
10  lbs.  per  ton  or  ^H^  ^^  ^^  weij^ht  in  motion.    Tlie 
experinsents  conducted  by  the  Britiith  AsMxialion  seemed 
to  show  that  tliis  resistance  amounted  to  about  8  lbs.  per 
ton,  or  fl^th  of  the  weight.    Since  those  experimeniB 
were  made,  great  improvements  haul  been  efiected,  both 
in  the  carriages  and  in  the  permanent  way ;  but,  witboDt 
laying  any  stress  on  that  chcomstanoe,  he  would  merely 
take  the  mean  of  the  above  figures,  and  state  the  les^ 
anoe  as  about  9  lbs.  per  ton,  or  about  ^th.    It  might,  in 
fact,  be  taken  that  a  train  in  motion  was  subject  to  a 
constant  retarding  force  equivalent  to  that  which  it  wonld, 
without  friction,  encounter  in  running  up  an  indine  of  1  in 
250.  If  then  a  tram  were  started  with  the  velocity  which  it 
would  acquire  in  descending  such  an  incline,  it  would, 
leaving  friction  out  of  account,  ascend  that  incline  before 
its  velocity  entirely  vanished.  Assuming  that  the  statioBS 
were  one  mUe  apflu*t,  and  that  it  would  be  desirable  foe 
the  train  to  retain  a  certain  amount  of  speed,  say  sefen 
or  eight  miles  per  hour,  to  be  overcome  by  the  brakes  on 
reaching  the  farther  sUtion,  the  length  of  the  indiM 
might  be  taken  at  6,000  feet.     The  gradient  being  1  m 
250,  the  total  height  of  the  incline  measured  from  base 
to  summit  would  thus  be  24  feet.    In  other  words,  a  tram 
descending  through  24  feet  of  vertical  height  would  attam 
sufficient  velocity  to  carry  it  one  mile  on  the  level, 
retaining   at    the   end   of  the   mile  a  velocity  to  be 
arrested    by    the    application    of    the    brakes,      ^he 
power  necessary  to  effect  this   upon  a  train  weighing 
40  tons    or  89,600    lbs.,  would   be  89,600   X  24  = 
2,150,400  foot  lbs.,  or  equivalent  to  the  workof  a65-hone 
engine  during  one  minute.     As  to  tlie  mode  of  givu^g 
this  velocity,  he  would  not  trouble  the  meeting  with  any 
remarks,  for  that  was  rather  a  question  of  jM-actical  en- 
gineering than  one  of  figures,  to  which  he  now  wished  to 
confine  himself.    Let  it,  however,  be  assumed,  for  illuitra- 
tioo,  that  the  velocity  was  given  to  the  train  by  causing 
it  to  descend  an  incline  of  100  yards,  or  800  feet,  in 
length.      The  toUl  descent  being  24  feet  vertical,  this 
would  give  an  incline  of  X  m  12^,  or  a  tractive  force  of 
721  lbs.  for  a  40-ton  trahi ;  and  whether  the  velocity  were 
given  by  the  descent  of  such  an  incluie,  by  the  application 
of  rope  tiaction,  or   by  aiiy  other   means,  the  pow«r 
expended  and  the  result  produced  would  be  precisely  the 
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fame.  As  to  tha  objection  which  would,  no  doubt,  be 
naed  to  Mr.  Barlow's  system,  because  the  velocity  would 
be  too  rapid,  or  rather  too  suddenly  imparted,  he  was  of 
opinioQ  that  it  waa  quite  groundless.  The  rate  at  which 
a  pttsenger  was  pat  in  motion  in  a  cab  or  omnibus  consider- 
ably exceeded  that  contempUted  in  the  case  in  question. 
Anyone  that  had  taken  a  trip  on  the  "  Montagne  Russe," 
where  the  descent  was  something  like  1  in  4,  must  have 
experienced  a  start  something  like  three  times  as  sudden 
19  it  would  be  in  the  case  under  consideration,  and  he 
(Mr.  Imray)  would  observe,  for  his  own  part,  that  the 
seiuaiion  on  the  '*  Montagne  Russe  '*  at  starting  was  rather 
l-ieasant  than  otherwise.  To  quote  another  instance,  that 
cf  the  Cydoidal  Railway,  where  the  passenger  was 
inverted  in  his  progress  towards  the  terminus,  the  descent 
St  starting  was  something  like  1  in  2,  and  certainly  no 
nopkasant  shock  was  occasioned  at  the  start  in  this 
ajiparently  perilous  journey.  He  regretted  having 
oocnpied  the  time  of  the  meeting  so  long  with  dry 
figurea,  but  he  trusted  that  he  had  succeeded  in  confirm- 
ing the  truth  of  l^Ir.  Barlow's  calculaiions,  and  he  had 
cnly  to  thank  his  hearers  for  the  patient  attention  with 
which  they  had  listened  to  his  observations. 

Mr.  Zebah  Colbdbk  remarked  that  he  had  no  doubt 
the  system  now  brought  forward  possessed  advantages  in 
respect  of  the  working  of  underground  railways,  especially 
in  avoiding  the  nuisance  arising  from  the  vapours  of  com- 
bostioD  from  the  locomotive  engine,  and  it  would  save 
much  of  the  great  wear  and  tear  of  {)ermanent  way  caused 
by  the  locomotive  itself;  but,  it  seemed  to  him,  when 
they  bad  got  so  far  all  the  advantages  of  the  proposed 
sTsteoi  were  at  an  end.      He  did  not  know  whether  Mr. 
Barlow  had  proposed  to  adapt  the  railway  to  the  system 
or  the  system  to  existing  railways.    If  it  was  proposed  to 
adapt  this  system  to  the  Metropolitan  Railway,  he  would 
fpiy  it  to  the  caae  of  the  King's- cross  and  Gower-street 
■action  on  that  line.      The  distance  between  those  two 
stations   was    50   chains,    or   five-eighths   of    a   mile, 
with    a    gradient    of    1    in    100,  or   a   total  rise  of 
33    feet.      A    train   to   arrive   at   Gower-street    from 
King's-croes  most,  upon  the  proposed  ^stem,  staH  with  a 
velocity  at   least  equal  to   that  which  a  body  woald 
aoqairs  in    falling  from  a  height  of  33    feet.      This 
w(Kild  be  expended  in  overcoming  gravity  only,  but  they 
had  also  to  overcome  the  friction  and  the  resistance  of  the 
atmosphere.   Instead  of  the  sum  of  these  resistances  being 
only  15  lbs.  to  the  ton  he  believed  the  experiments  made 
on  the  Metropolitan  Railway  showed  that  the  resistance 
at  the  moderate  speed  employed  on  that  line  was  some- 
thing like  25  lbs.  per  too.     He  would  take  22^^  lbs.  per 
ton  as  a  convenient  figure.    Thus,  in  order  to  get  over  the 
gravity  and  other  resistances  over   that   distance,  the 
train    mnst  start   at   a   velocitv  equal   to  that   of  a 
body   falling    from    twice   83    feet,  or   66    feet.     But 
it  would  not  do  to  run  into  Gower-street  station  by  the 
simple    exhaustion   of  the   momentum   of  the   train. 
It  ahoold  have  a  terminal  velocity  of  at  least  15  miles  an 
hour  to  be  extinguished  by  the  brakes.    In  order  to  do 
that,  the  falling  body  assumed  would  have  to  fall  fi-om  an 
additional  height  of  7|  feet ;  therefore  the  train  must  be 
started  with  a  velocity  equal  to  that  of  a  body  falling 
73}  feet  in  order  to  arrive  at  the  intended  point  on  that 
fladjeni.     The  velocity  required  would  be  something  like 
iO  feet  per  second,  66  feet  per  second  being  equal  to  45 
isiles  an  hour,  and  that  would  hardly  be  a  proper  rate  at 
vbocb  to  start   in  order  to  get  over  the  short  distance 
between  those  two  stations.    The  question  was  whether 
it  wocdd  be  safe  or  prudent  to  start  at  that  speed.    Would 
the  carriages  bear  the  great  strain  necesssry  to  produce 
it?    Would  they  keep  the  rails?     Then,  again,  the 
vhole  of  the  power  applied  to  the  train  was  to  be  ex- 
pended within  a  distance  of  800  feet     A  train  of  40 
tons  weight  was  assumed,  but  this  he  believed  was  but 
iboQt  half  the  maximum  weight  of  the  trains  on  the 
Kstropolitan  railway,  irrespective  of  the  engine.     To 
gire  a  train  of  even  40  tons  a  velocity  of  66  feet  per  second. 


starting  up  this  incline,  would  require  the  exertion  of 
about  6,800,000  foot  lbs.  of  mechanical  power,  which  had 
to  be  put  into  the  train  in  a  distance  of  only  800  feet,  so 
that  the  constant  force  must  be  equal  to  21,000  lbs.,  or 
nearly  three  times  the  maximum  power  of  the  engines  now 
employed  on  the  Metropolitan  railway. 

Mr.  BiBLOW  said  the  speaker  wasargning  upon  entirely 
wrong  premises. 

Mr.  CoLBUBN  inquired  within  what  distance  the  power 
was  to  be  applied  ? 

Mr.  Bablow  replied  242  yards. 

Mr.  CoLBUBN  added,  that  brought  the  rate  down  in  the 
proportion  of  726  to  300 ;  but  his  argument  was  merely  to 
illustrate  the  case  of  300  feet,  which  had  been  mentioned. 
It  would  be  a  most  rapid  acceleration  of  speed  even  if  the 
distance  were  twice  and  a-half  what  he  had  first  supposed 
to  be  intended.  The  power  was  applied  very  suddenly, 
and  the  starting  must  be  at  the  rate  of  45  miles  an  hour 
to  do  the  distance  between  those  two  stations,  and  he  did 
not  think  either  the  carriages  or  the  line  could  stand  that, 
even  if  it  were  not  productive  of  great  inconvenience  to 
the  passengers  themselves.  Besides,  he  had  lieard  no 
mode  suggested  by  which  that  velocity  could  be  obtained 
within  so  short  a  distance,  nor  did  he  yet  see  how  the 
power  was  to  be  connected  with  the  train  without  causing 
violent  shocks.  On  these  points  he  should  be  happy  to 
hear  Mr.  Barlow's  explanations. 

Mr.  Setmoub  Teulon  would  feel  obliged  if  Mr.  Barlow 
would  explain  the  manner  in  which  he  proposed  to  con- 
nect the  rope  with  the  train  for  so  short  a  distance,  and 
also  how  he  proposed  to  disconnect  it. 

Mr.  Barlow  replied  that  the  length  of  the  rope  de- 
pended upon  the  gradient  to  be  worked.  If  the  gndient 
were  1  in  100  it  wonld  require  a  greater  length  of  rope, 
and  the  steeper  the  gradient  the  more  advantageous 
waa  this  system.  The  mode  of  detachment  f^om  the 
rope  was  preoiselj  that  adopted  on  railways  at  the  present 
time,  via.,  by  means  of  a  pin. 

Mr.  T.  Mabb  Johnsok  thought  Mr.  Barlow  had  lost 
eight  of  the  extreme  inconvenience  of  fixed  plant.  It 
was  the  great  diflhulty  which  attached  tg  the  atmospheric 
and  the  pneumatic  systems.  Let  them  imagine  the  in- 
convenience of  a  break-down  of  the  engine.  Mr.  Barlow 
said  there  were  eight  hours  of  the  twenty-four  left  for 
repairs:  but  on  the  Metropolitan  Railway  there  were 
only  four  hours.  In  case  of  a  break- down  Mr.  Barlow  had 
said  there  would  be  a  pilot  engine  to  get  over  the  tem- 
porary difficulty,  but  this  could  not  work  the  traffic. 
If  there  oocurred  a  break-down  of  the  engine  or  rope,  the 
chances  were  it  would  take  a  week  to  repair;  aod 
even  with  plant  in  duplicate  it  might  take  a  day. 
If  the  traffic  of  the  Metropolitan  line  were  stopped 
for  a  day,  80,000  people  would  be  prevented  from 
travelling  over  it,  which  would  ultimately  have 
considerable  effect  upon  the  dividends  of  the  share- 
holders. It  was  absolutely  necessary,  not  only  that 
the  trains  should  run  with  great  frequency,  but 
that  they  should  also  run  with  the  greatest  certainty,  or 
travellers  would  be  deterred  from  using  the  line.  Another 
consideration  with  respect  to  the  adoption  of  this  system 
to  the  Metropolitan  line  [was  the  fact  that  that  line  was 
worked  in  connection  with  the  Great  Western  and  the 
Great  Northern  railways.  The  trains  of  those  lines  oould 
not  possibly  be  worked  partly  by  locomotive  and  partly  by 
rope  traction.  Locomotives  mnst  work  the  long  traffic, 
and  might  therefore  as  well  bring  the  train  on  to  Farring- 
don-street.  The  truth  was,  moreover,  that  in  order  to  get 
over  the  difficulty  of  a  break-down  of  the  machinery, 
it  would  be  necessary  to  keep  eight  or  ten  locomotives  in 
stock. 

Mr.  BoBNETT  said  that  the  tractive  force  required  to 
propel  the  trains  on  the  Metropolitan  Railway  up  the 
incline  of  1  in  10  J  between  King's  cross  and  Gower-street 
was  6,900  lbs.  for  a  tiain  of  70  tons.  Deducting  the 
weight  of  the  locomotive,  which  might  be  assumed  as 
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one-third  that  of  the  whole  tmin,  the  force  required 
would  then  be  two-thirds  of  the  6,900  lbs. 

Mr.  Tho8.  Webster,  F.R.S.,said  the  subject  before  them 
was  one  of  much  interest,  and  they  must  all  feel  indebted  to 
Mr.  Barlow  for  having  brought  forward  a  proposal  having 
for  its  object  to  obviate  what  wa<<,  no  doubt,  a  great  diffi- 
culty in  the  working  of  a  railway  like  the  Metropolitan. 
All  engineers,  he  Mieved,  had  come  to  the  opinion 
that  it  was  desirable,  if  possible,  that  some  other 
system  of  working  ihcKe  lines  should  be  adopted. 
The  locomotive  engine  was  no  doubt  one  of  the  most 
perfect  machines  ever  invented,  and  the  amount  of  work 
it  was  capable  of  doing  was  astonishing ;  bat  when  they 
considered  it  was  adapted,  in  the  first  instance,  to  the 
w^orking  of  long  lines,  carrying  enormous  weights,  with 
few  stoppages  as  compared  with  the  metropolitan  system, 
which  involved  a  great  number  of  stoppages,  the  time 
he  thoueht  had  arrived  when  they  should  endeavour 
to  provide  some  other  means  of  propulsion  on  the  metro- 
politan system,  which  was  being  so  rapidly  extended,  par- 
ticularly as  in  long  tunnels  the  foul  air  from  the  locomo- 
tive was  a  serious  nuisance.  At  the  same  time  it 
could  not  be  denied  that,  as  was  stated  by  Mr. 
Johnson,  the  difficulties  in  introducing  either  thezope,  the 
atmospheric,  or  the  pneumatic  system  on  such  a  line 
as  the  Metropolitan  were  very  great ;  but  he  thought 
it  was  no  answer  to  the  proposition  before  them, 
to  say  there  were  difficulties  in  the  way  of  its 
adoption.  They  must  look  at  the  whole  question,  be- 
cause he  thought  there  was  a  strong  feeling  on  the  part 
of  the  public,  and  of  many  engineers,  that  the  whole 
system  of  working  these  metropolitan  lines  must  be  recon- 
sidered. If  that  were  so,  although  they  must  admire  the 
gveat  skill  with  which  the  Metropolitan  railway  was 
worked,  he  thought  a  proposition  coming  from  a  man  of 
Mr.  Barlow's  practical  experience  ought  to  be  received 
with  the  greatest  consideration.  The  atmospheric  prin- 
ciple, judging  firom  former  experiences  of  it,  he  appre- 
hended was  quite  out  of  the  question,  and  the  pneumatks 
=aystem  was  as  yet  almost  untried.  The  question  was  a 
m  ost  important  one,  and  Mr.  Barlow  having  brought 
it  6eforo  them — ^not  as  an  amateur — ^not  as  a  mere  adven- 
tar  er,  but  as  one  who  had  had  a  vast  amount  of  experience 
in  .the  working  of  railways,  he  hoped  it  would  receive, 
as  H  deserved  to  do,  most  careful  attention. 

Mr.  Chas.  Yigvoles.  F.K.S.,  believed  that  theoretically 
and  mathemetiddly  Mr.  Barlow's  calculations  were  ac- 
curate. He  would  say  with  regard  to  what  had  fallen 
from  Mr.  Johnson,  that  the  difficulties  attending  the 
break  down  of  the  stationary  machinery  were  not  much 
to  be  apprehended.  Both  the  atmospheric  and  rope  systems 
had  Korked  for  many  years  without  any  failures  from  the 
breaking  down  of  the  engine.  He  thought  as  far  as  the 
ordinary  practkal  working  of  a  line  was  concerned,  the 
stability  of  fixed  engines  as  they  were  now  made  might 
be  entirely  depended  upon,  particularly  if  duplicates  were 
supplied  where  necefsaiy ;  but  with  these  admissions  he 
was  not  prepared  to  say  that  the  system  of  working 
metropolitan  lines  by  stationary  rather  than  by  locomotive 
power,  bad  arrived  at  that  degree  of  ripeness  that  they 
could  adopt  it.  The  atmospheric  system  was  worked 
for  many  yean  with  some  failures,  but  the  truth 
was  it  did  not  pay  from  a  variety  of  causes. 
He  was  not  aware  of  the  precise  reason  why  the  rope  on 
the  Blackwall  line  was  abandoned:  but  he  could  quite 
understand  that  on  a  line  perfectly  open  a  comparison 
between  the  locomotive  system  and  stationary  engines 
would  be  very  much  in  favoor  of  the  former.  But,  now 
they  had  railways  tmder  ground,  there  were  a  variety  of 
drcumstanoes,  chemical,  sanitary,  and  otherwise,  which 
altered  the  nature  of  the  case  very  materially.  He  quite 
agreed  with  Mr.  Webster  that  the  time  had  come  when 
ihey  should  seriounly  discuss  the  desirability  of  working 
these  metropolitan  lines  by  other  means  than  the  locomo- 
tives now  10  tise.  He  was  not  prepared  to  say  Mr. 
Barlow's  system  was  the  best.    He  thought  that  gentle- 


man had  underrated  the  power  of  resistance,  though 
perhaps  Mr.  Culburn  had  overrated  it,  and  therefore  ho 
thought  the  motive  power  calculated  on  by  Mr.  Barlow 
was  too  low  ;  but  in  his  opinion  sufficient  had  been  said  to 
show  that  the  staticmary  system  was  worthy  of  trial.  Ho 
apprehended  it  would  be  difficult  to  get  that  trial,  owin^ 
to  the  great  expense  it  would  involve,  and  he  did  not  think 
an  experiment  on  a  small  scale  would  be  successful. 
With  all  Mr.  Barlow's  mathematical  talent  he  thought 
the  system  was  hardly  ripe  enough  to  be  brought  into 
practical  operation,  though  he  felt  indebted  to  him  for 
liaving  brought  the  subject  forward. 

Dr.  Baohhoffner  remarked  that  the  sanitary  question, 
in  connection  witii  uHderground  railways,  owing  to  the 
nuisance  in  tunnels  arising  from  the  vapours  of  combustion 
from  the  locomotive,  was  a  very  important  one.  Hi  ex- 
pressed his  surprise  that  during  the  discussion  no  allusion 
had  been  made  to  the  description  of  locomotive  which  he 
understood  had  been  modified  by  Mr.  Fowler  to  such  an 
extent,  that  it  gave  out  no  vapour  whatever  during^  the 
passage  through  a  tunnel.  In  fact,  it  was  a  gigantic  tea- 
urn,  with  a  heater  inside  of  sufficient  capacity  to  keep  up 
the  steam,  while  passing  through  a  tunnel,  without  any 
products  of  combustion  escaping  from  the  furnace.  He 
was  not  aware  whether  that  kind  of  engine  was  generally 
employed  on  the  Metropolitan  Railway.  As  far  as  he 
gathered  of  the  mode  of  attachment  of  the  train,  it  ap- 
peared to  him  that  both  in  the  attachment  to,  and  detach- 
ment from,  the  rope,  a  very  sudden  jerk  to  the  passengers 
must  be  occasioned. 

Mr.  S.  Tbulon  said  when  he  asked  the  question  as  to 
the  mode  of  attaching  the  carriages  to  the  rope,  he  did 
so  as  one  materially  affecting  eveiy  system  of  rope 
traction  where  the  rope  was  not  continued  from  one 
terminus  of  the  line  to  the  other.  He  believed  the  rope 
on  the  Blackwall  line  was  abandoned  in  consequence  of 
its  connection  with  other  lines,  worked  by  locomotive*; 
rendering  that  system  inconvenient.  He  fully  agreed 
with  the  opinions  expressed  by  Mr.  Webster  and  other 
speakers  that,  where  a  railway  consisted  mainly  of  tunnels 
some  other  mode  of  traction  than  tlie  locomotive  should, 
if  possible,  be  adopted;  but  he  doubted  whether  in 
practice  it  would  be  desirable  to  have  a  series  of  either 
weights  or  stationary  engines,  because  there  would  be  a 
difficulty  of  detachment  as  the  carriages  airived  at  each 
station.  It  was  stated  in  the  paper  that  with  frequent 
stations  on  a  metropolitan  line,  worked  by  looomotive5>,  a 
journey  could  be  accomplished  quicker  in  a  cab  with  a 
good  horse  than  by  the  milway,  and  he  should  be 
glad  to  hear  whether,  under  the  system  proposed, 
the  journey  by  railway  would  be  expedited.  He 
apprehended  that  unless  the  train  was  started  at  greater 
speed  by  this  system  than  by  the  locomotive  they  would 
be  in  the  same  position  in  that  respect  as  they  were 
now.  With  regard  to  the  jerk  at  starting,  they  aU  knew 
that  if  the  driver  turned  on  the  steam  too  quickly  at 
first  an  effect  not  pleasant  to  the  passengers  was  pro- 
duced. Although  a  system  of  rope  traction  might  he  a 
very  good  one  where  the  stations  were  dose  together, and 
where  all  the  carriages  were  attached  to  the  same  power, 
so  that  they  could  not  have  one  carriage  overtaking 
another,  they  must  remember  that  on  all  the  metropoli'an 
lines  they  had  to  provide  for  the  arrival  of  locomotives 
from  loiig  distances  on  other  lines ;  because  he  did  not 
understand  that  the  rope  system  was  proposed  to  be 
adopted  throughout  the  coimtry.  He  had  much  desired 
to  call  the  attention  of  Mr.  Barbw  to  difficulties  which 
at  present  he  had  not  shown  how  he  could  overcome. 

Mr.  R.  E.  BowLET  begged  to  remind  the  meeting  that 
Bammell's  Pneumatic  Tube  had  been  at  work  regularly 
for  a  long  time  at  the  Crystal  Palace  without  interruption 
or  accident.  He  would  not  give  any  opinion  on  its  merits, 
but  would  merely  state  this  &ct  for  the  information  of  the 
meeting. 

Mr.  Chubb,  having  been  connected  with  the  manage- 
ment of  a  metropolitan  line  for  the  last  ten  years,  would 
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rock  him  that  the  soggefltiona  of  Mr.  Barlow 
i  to  a  return  to  a  iiy<tem  which  he  regarded 
lether  ex^^loded.  The  rope  traction  on  the 
U  Bailvaj  wm  an  ntter  failure.  Mr.  Robert 
MQ  stock  to  his  child  till  he  couM  endure 
atnro  no  longer.  It  wm  not  only  ruinous 
r«&,  but  the  coet  to  work  tiiat  ti*affic  with  any- 
ike  regularity  was  enormous.  Tt  was  not  aban- 
hovever,  on  a-^count  of  the  difficulty  of  junction 
terlioei,  for  it  was  quite  practicable  to  effect  this 
sb;  over  the  rops  at  the  poiots  of  junction.  The 
svefer,  was  perpetually  breaking,  and  )iorM»  had 
DftKily  to  bring  it  home  after  the  difficulty  of 
fslie  lnx)ken  ends  had  been  accomplishe  1.  The 
KOOQ  of  the  rope  B>'stem  on  that  lino  had  causeil  an 
I  to  the  capital  of  the  company  of  not  less  than 
09;  iQil.  after  every  possible  material  for  the  rope 
ttOKii,  all  of  which  failed,  it  \\a8  happily  al)an- 
far  the  system  of  locomotive  tra  ttion.  He  con- 
tfai  motive  power  ought  to  accompany  the  train, 
bdiared  the  right  thing  to  do  was  to  deal  with  the 
il«  itielf,  and  endeavour  to  mo<iify  its  construc- 
■to  meet  the  requirements  of  the  new  system  of 
liibt  had  been  commenced,  but  he  earnestly 
IAhb  not  to  return  to  the  rope  s^^atcm. 
kixcTT  thought  tho  alleg<%d  deterioration  of  the 
■e  io  the  tunnels  of  the  Metropolitan  railway 
losch  exaggerated.  Ue  rcforrea  to  the  fact  of 
w»A  traffic  which  was  daily  carried  on  that  line, 
»f  that  it  wai  not  viewed  with  disfavour  by  the 
m!  nf marked  that  if  the  engines  which  ran  from 

in  connection  wi'h  the  Metropolitan  were  as 
the  vapours  of  combustion  as  were  those  em- 
rthe  company,  there  would  be  no  cause  of  cora- 

(hat  account.  With  reference  to  the  alleged 
imosphere  in  the  tunnel  stations,  ho  would  state 
irere  introiuced  to  bring  down  the  good  air  iVom 
1  drive  off  the  bad  air  from  below ;  but  after 
been  a  little  time  in  operation  the  officials  l>cgged 
it  be  removed,  as  it  was  questioned  whether  the 
ht  down  was  not  worse  than  that  which  existed 
loel. 

am  Smith  remarked  that  the  fact  was  lost 
hat  tb«  journey  from  Bishop's-road  to  Farring- 
i  waa  aeoompliiiiad  in  eighteen  minutes,  which 
V  aliori  time  to  pass  in  even  a  contined  atmos- 
[ft  alionld  be  sorry  to  be  left  in  one  of  the  tunnels 
»tropolitan  line  as  he  had  often  been  on  the 

through  the  failure  of  the  rope  s^'Stem. 
laiBMAM  said  it  now  became  hit  fluty  to  ask  the 
9  aeced«  to  a  vote  of  tlianka  to  Mr.  Barlow  for 
iting  paper  with  which  he  had  favoureil  thcni 
d  which  was  exceedingly  important,  not  only 
lr^   bat    to    all    who   travelled  by    railways, 

00  the  metropolitan  lines.  It  appeared  that 
m  had  brought  before  them  a  system,  novel 
ipecta.  though  not  es*tentially  so.  Mr.  Bar- 
taU  them  that  on  a  line  where  the  stations 
'  fircqoent,  they  might  with  advantage  employ 
i  propulsion  that  was  not  availalde  where  tlie 
were     more    distant     apai-t,  and    wliere    the 

rope  required  would  be  exceedingly  great, 
maintained  that,  by  employing  fixed  engint-s 
f  rope  for  short  distances,  there  would  be 
aving  of  enghie  power,  and  reduced  expen- 
the  general  working  of  the  line.  He 
■hoim  that  by  taking  advantage  of  aocumu- 
lentum,  an  economy  of  power  and  an  increase  of 
d  be  obtained,  but  he  had  ooii  cd  to  notice  tlie 
eonaideration  of  securing  a  nn  ^h  purer  atmos- 
lin  the  tunnel.  Tliey  must  recci'ect  that,  in  the 
xi  of  liBM  for  which  the  sanction  of  Parliament 
Ay  been  obtained,  tunnels  of  greater  length 
King  they  had  on  the  Metropolitan  would  occur. 
It  be  the  case  on  the  lioo  from  Victoria-street, 
•  ThaoMi  embankment,  to  Bkckfriars,  and  also 


on  the  proposed  Bast  London  line,  of  which  the  Thames 
tunnel  was  io  form  a  portion,  an  i  these  being  at  much 
greater  depth  from  the  surface  rendered  the  question  of 
purity  of  atmosphere  a  ^till  mora  important  one.  It  waa 
one  of  tho*e  engineering  problems  which  should  meet 
with  full  and  careful  consideration.  It  was  satisfactory  to 
finl  the  calculations  of  Mr.  lUrlow  supported  by  two  able 
mathematicians,  Mr.  Imray  and  Mr.  Vignolas.  They 
were  told  that  a  great  objection  to  fixed  as  compared 
with  locomotive  plant  was  the  liability  of  derange- 
ment in  the  machiuery,  but  this  fear  was  originally  ex- 
pressed with  regard  to  steamers,  and  yet  those  wiio  had 
taken  long  sea  voyages  must  have  been  struck  with  the 
undisturheil  regularity  with  which  the  engines  of  steam 
vewels  were  worked  almost  without  cessation  for  weeks 
together,  whteh  was  sufficient,  he  thought,  to  diuipate  all 
fears  in  connection  with  derange :nent  of  machinery.  With 
re;^ard  to  casualties,  it  shoul  I  not  Ije  forgotten  that  it  waa 
proposed  to  have  duplicate  engines  and  therefore  the 
chances  of  a  serious  break  down  in  working  this  system 
were  very  trifling.  He  apprehendci  the  purpose  of  this 
discussion  was  to  ascertain  the  real  merits  of  this 
system,  for  it  must  be  remembered  that  wo  had  to 
deal  with  what  might  be  termed  an  entirely  new  class 
of  railways,  and  therefore  some  improvement  in  the  present 
mode  of  working  seemed  to  be  required.  He  confessed 
he  hoped  this  was  only  one  of  many  disi'ussions 
which  they  would  have  in  this  room  by  which 
they  might  find  a  better  mode  of  tmvelling  under- 
ground than  any  hitherto  adopted.  Mr.  Johnson  argued 
from  the  large  number  of  persons  who  travelled  on  the 
Metropolitan  railway,  that  the  system  was  as  good  as  it 
could  be,  but  if  a  better  system  were  introduced  he  (the 
Chairman)  contended  more  people  might  be  induced 
to  use  the  line.  He  concluded  by  moving  a  vote  of 
thanks  to  Mr.  Barlow  for  Yiu  pajter,  which  was  carried 
unanimously. 

Mr.  Barlow,  in  acknowledging  the  compliment,  said  he 
would  endeavour  to  answer  the  objections  that  had  been 
Insight  against  this  system  of  propulsion.  With  reference 
to  the  Metropolitan  Bailway,  he  had  said  very  little  about 
that  line  in  particular,  but  he  had  said  he  thought  loco- 
motives were  generally  very  cruelly  treated  on  lines 
with  frequent  stations,  and  on  the  Metropolitan  line  that 
cruelty  was  carried  to  the  greatest  extent,  inasmuch  as 
the  locomotive  was  prevented  from  breathing  whilst  going 
through  a  tunnel,  in  order  that  the  passengers  themselves 
might  be  able  to  lireathe.  W^ith  regard  to  the  figures 
given  by  Mr.  Colbum  about  traction,  he  thought  that  gen- 
tleman must  have  mixed  up  those  figures  with  some- 
thing in  whkih  he  liad  been  engaged  on  the  other  side  of 
the  Atlantic,  as  they  liad  nothing  in  this  country  in 
the  way  of  traction  that  agrec<l  with  his  statements. 
With  respect  to  what  had  fallen  fiom  Mr.  Chubb  relative 
to  the  system  of  rope  traction  formerly  employed  on  tlie 
Blackwall  line,  it  was  no  argument  that  because  a  thing 
had  failed  under  certain  conditions,  it  sliould  not  succeed 
under  entirely  different  conditions.  He  (Mr.  Barlow) 
had  had  very  considerable  experience  in  rope  traction,  and 
he  was  acquainted  with  all  the  difficulties  connected  with 
it.  Ho  was  aware  of  the  loss  of  mechanical  power  wliich 
was  occasioned  t>y  the  rope ;  but  in  the  case  of  the  Black- 
wall  railway  the  great  wonder  was  that  it  ever  worked 
at  all.  It  waa  a  ropo  more  than  three  miles  long ;  and 
the  difficulty  of  working  a  rope  increased  by  more  tlian 
the  square  of  the  length ;  so  that  it  was  no  argument  to 
say  that  because  a  rope  of  threo  miles  failed,  therefore  a 
rope  of  Uiree  hundred  yanls  could  not  succeed.  Wiih 
regard  to  the  starting  of  the  train,  it  had  been  objected 
that  under  the  rope  system  there  would  be  an  unplea.sant 
jerk,  but  this  was  not 'so  much  the  case  as  under  the  present 
system,  for  witli  locomotivM  the  couplings  of  the  trains  wcro 
frequently  slackened  when  it  waastandiugat  a  station,  and 
the  result  was,  when  th<»y  put  on  the  steam  each  carriage 
received  a  jeik  at  starting.  He  had  been  assured  by  Sir 
William  Arms'rong  and  otlier  eminent  practical  men 


^>r 
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"vni.ni  lit  lAL  ammrMt  m  taii»  smjiKL  sxat  zniiisr  mji 
fr^iKii  I  *n*n   rr'Uit   3«   scATiad  3ii:r«>  2*mic1t  snaa  95  a. 

iuf  i;«f  'run  vu.iljL  "K  fcr^ri,  wi»  aoc  31 1 1  —i  -u »  r.^:*!*? 
liaii  TnitHT  :ne  ir<*9eas  ^tcen  tr:ta  a  x»2:im:ci'»«  :q  a 
b^9Ke:iit;n:r  r^ueac  lC:rHF»»sr.  if  '37  tie  'nom  ^^^tn 
■iufv  tntu.  naAA  3ut  iDoill  «arK  aoti  stat^siLxi^ 
"ins  xawioilL  ic  ji'LiMiv.  aev  wrnLit  <95*i;c  a 

"Sill*  luHL  ir  jnnniiftcn  si.iui  aKLfl  be  rm  «▼«%  snr»« 
3unrji&  ^iffv  v-moi  sue  3ss«  «icil  itei^T  cniaa  to  :«al 
vtn  »  ic  ji  jBBt.  •la  "Jie  ncjees  of  n^  "^'f'^"  att 
wiul  «:t  -nr'.ua'  ift  ittiieviac.  J«&  «a»  so*  irx  to  abuui«:a 
X  m  -as  'S'-uistoDiA  onaen.  and  au  csamcie  »  ooi- 
hl  iRwsai  icsur  Jiia».  mrimtnng  cne  GLaAprw; 
3L  "iam  jBus  3UCbux.  sui^  irsre  ccL,ied  to  ccoxf 
n  "iie  TTOft  losni :  aoil  5ir  a  ^anuenat  ci  nearly  a  mlA 
I  nuras  a  .jtrp^  jaaBUSBr  trosSc  vaa  arr>;«i  on  9y 
xwK  xKSfia  K  ^oe  jiuajir  sme.  and  a«nce  is  eooli  aoc 


Iras  mJm  ot  ;zrefle  ami  laating  benefit  to  the  whole 
•:t  tn«  Bt-xiaa  em  j  ire.  (>i  behali  of  the  pobUc,  he 
vuiljO.  fij  ^nii£  uie  piibLc  came  fjrward  to  thank  the 
w:r'cnfi  mtm  in.  cne  «aie  spirit  in  which  thj  had  con- 
s-innseti  u  the  hoppinm  ot  the  whole  British  people. 
A  T^^mazTLxzhi  Deamreaf  the  Exhibition,  and  of  that  which 
Tmatdfui  is.  was  tne  large  proportioa  ot  worka  wrought 
ZY  suea  3lc  pr]d:iL:inir  artiiies  in  their  own  department  of 
'juirsscrv — penona  ot  dL&fenft  capttcxtiei  had  prodooed 
'itsaJB  -rf  a  rnanctier  tatailr  diifisrent  to  the  trade  in 
wiijcn  thtij  wen  engaged.  The  eoncloHion  he  drew  from 
itjf  ExaJiLiioi  jhowed  the  mteamsj  of  a  Tarietr  of  ooca- 
paLJiosw  and  toe  cameat  de»re  and  craving  tor  mental  re- 
seasica  aaujociK  the  great  working  rTif  Let  the 
^v'tfnsc  or  the  working  man  be  devoted  to  the  excRiae 
n  hb»  c^scinBw  and  to  everrtning  which  could  improre  him 
■BctaUr  and  raiK  him  in  the  ncial  and  political  Rale. 
He  rv3pe«&ed  to  hear  ii  ■iiii^iatnl  with  lome  degree 
oc  assoAitx.  thaft  na  all  Atare  Exhibttioas  of  thii  kind — 
and  he  ttwitod   thev  wouil   be    nanj — all  ezhibitOTB 


vt  snosuirift  :nac  id*'  irxrEseai  u&mlsy  wiolii  ansa  with 
a.  Tiivt  0*  Si.*.  jTrm,  »>iiw!&aB  had  been,  raaile  to  the  rope  Atxt^  be  eaadned  to  the  particular  department  of  in- 
^wimi  m  zom  ^-nad  zaai  x  isKnlsrcd  wiih  jumrcicos :  daMrr  ex  whadh  ther  were  tLubr  csgaged.  This  would 
KC  ivs  \f  lyiig  smis  ;f  acplj-jig  the  r:oe  tz^Xioa  abr  be  antienraUe.  Tlfee  obi*^  of  fBch  exhibitiona  was 
«fiis  ffanwnre  «ifti3SL/  ebvLasea.  thai  fiifrni^.  1  social  rasher  thaa  finam'tal  and  nciotal  rather  than  com- 

^—  *  .  oieraal.  ix  it  waa  to  hold  oczt  a  healthj»  joyous,  and 

^^^^^^  '  mio^  resnanoB  to  the  working  daaMa— to  break  And 

LC2ZuS   ZTZZZSATIOSAL  EXHIBITION,  15*5.    cnib.di:ah  the  wolHoot  of  toil— to  give  a  free  Mfetj- 

A^imriL  jf  vekfnir  ttreanonB  cfima  to  be  well  mw- '  ^^^  *>  fCBfoa  and  taote.  and  to  thai  whidi,  if  not 

ri^tlr  nadoIscKd,  would  be  hartfollr  i^hilged,  namely, 

t  fte  power  or  tneimatfinataacL    Sach  exhibitioos  tended  to 

iaifrove  the  coMiitioos  oc  nctal  bie,  give  dignity  to  do- 

lice«aad  throw  over  hooie  all  the  adorementa 

orkiBg  aaen  to  give  op  the  habits  by 

degraded,  aod  bv  the  enldvatioa  of 

and  tile  exiocse  of  the  affsdknSi  to  make 

that  ChewAliar  de  I  «^  tamiij-haarth  happw. 


«tnc«;t  as  zatt  Dnntia  Exnx 


«i  Mmmestwe 

Inn  Ji  ..v^   hr. 


to  be  feroed 

_  aow  being 

WLA  tend  CO  a  lar^Ir  ex- 

cxaKmg  iecttn 
toreradid 
the  Loarioa  latynannBai  £x*iibi* 


which* 


Oi^  the  'selfifacaied  workers  la  mrtil  will ' 
a  way  fine  daplarf,  w«a  phocoi^npha  of 
taaft  SeoKait,  of  Ptaeoe. 
ttut  praeiijat  metiia.  Tae  pocT»i^ 
arceaea*d  a»  orath  aotieen  l^«e,willbe  wvU 
C  gfnmig:^  Vleanaw  win  exhibit  papwr  Mi  hLmmrtiiTe,in; 
atdiriim  to  <jh*i«fii  ia  carton  pierre,  aad  froey  artid«a  in  I 
Thooet  Brjthefsexhibit  heat  wood  forn  tore.  | 
utn  taevreeeEvad a  nadal  in  i^d2.  M.  Klein  wiU  Kod  I 
coueetian  of  leather  work,  rivalling  the  ooe 
ecuRtced  EEd<rth0 


Mr.  W.  H.  Booais 


)  proposed,  and  Mr. 


a  voOB  of  thanka  to  the  noble  duur- 
carried  br 


in  ISQ.     Meerschanm  '  originaUr 


PBOTECTIOX  TO  INVENTORS  IX  INDUSTBIAL 

EXHIBITIONS. 

On  TVwjnlaj.  the  IT'h  iart..  a  deyaUtfon  on  thk  onb- 
ject  waa  iiMJtiied  br  the  Bicht  Hon.  M.  OAaon,  Prerident 
of  the  Board  of  Trade.    The  iieaiil  tar  an 


a:iio  be  a 


mbcr  earring  wiU  be  shown,  and  there  will 
good  collection  from  Anslria  of  mmaal  in- 
^Lan,  clocka»  oil  paintings,  photographer  aod 

~  agnenlmral  prodi 


N«^BTH  LONDON  WORKING  CLASSES  INDUS- 

TRIAL  EXHIBITION. 

The  diiftribotion  of  prns  awarded  to  the  soceeiBfel 
«cKinirnn^  M  thai  Exhibition,  held  at  the  Agriculrnral 
HaJ,  Utiogtoo,  took  place  on  Moniav  evcninaE,  the  Uth 
iniirafta,  at  Exeter  HalL  The  Bight  Hon.  the  Eari  of 
^axFTnacar,  K.G^  ormpied  the  cnair.  A  tooie  sol-ra 
<nnvr,  onder  the  diinttiun  of  Mr.  Ssrl, 
«f  aeRrert  aiiiaie. 

eetkHf  wm  brieir  wfcfiiaMl   by  Mr.  T.    R 

Mr.SAncaLMoaijBT,aad  Depnty^odge  Parira. 

TheEkit  of  meemifid  exUhiton,  with  the  aamesofthe 

to  theoa,  waa  then  tead. 
>i  tfte  II   iu imfei.  nsaina  akng  the  frool  of  the  plat- 

■  of  the  " 


littee  of  the  Weat  London, 
late  Boraogh  of  MarvieboM.  Workii«  Mm*a  Indoatiial 
ExKibitiixi ;  bat,  at  thsir  invitatian,  gentkinen  oonnecied 
with  other  aimilar  cxhibttiiMM  >>cied  the  depotation. 
Aaiottg  those  pnamt  were — ^Mr.  R.  M.  Morrell.  aecretaiy 
to  the  Wcet  Londun  Exhibition;  Mr.  Morphy,  Sooth 
ixUbition:  Mr.  Bar  ley,  one  of  trie  honoraiy 
to  the  North  Luidoa  Exhibition ;  Mr.  G.  J. 
Knight*  Eaat  London  Kxhi^itioa ;  Mr.  Chriitie,  tecretaiy 
to  aa  Exhibc'icQ  to  be  ooeard  at  Birmagham  in  Aognst ; 
the  Rev.  Eardky  Wilmot*  Mr.  J.  A.  Niehfday,  Mr. 


Mr.  Hamy  Lewnt^  M.P.,  iatiodnBed  the  depnlation. 

Mr.  Moansu.  mid  there  bad  hitherto  been  no  ajrstem  of 
conunanication  betecca  dititrcnt  diKrieto  with  mpect  to 
htt«e  indnatrial  cxhibiiiona.  bat  he  now  foand  that  in 
evety  dwtriet  the  msw  dificnhr  had  been  experienced  as 
that  which  the  prosMtoraof  the' Weit  London  Exhibition 
had  to  contend  with.    Thevwcfeaskndat  the  very  ontaet 


whether  they  ccoM  adurd  ptoisttion  to  inventors  who 
might  exhibit*  bnl  who  were  too  poor  to  obtain  a  patent, 
an  1  whOk  by  exhibiting  withont  that  eeenrity,  mi|cnt  find 
thesvelves' robbed  of  the  frnifti  of  their  ingcnatty  and 
laKoar.  Of  conree  thsf  were  sMMt  dsdroot  of  aflbrding 
urotoction  on  the  liaiple  gronnd  of  jnitiee,  aa  well  as 
,  (far  Aey  moa  fcmad  that  naleBi  sueh  protec- 
tion waa  etvea.  the*  mort  ealaaUs  inveniione  of  working 

withheld.    The  mbjeet  had  been 
ih«m  at  nunv  meetingt,  tha 
thay  fsh  compslM  to  moee  in  tbs  matter,  and,  as  A  remit 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  January  20.  1865. 


157 


ISSC 


of  their  exertions,  the  Bight  Hon.  Mr.  Cowper,  First 
Commissioner  of  Works,  and  8ir  Roundell  Palmer  had 
both  taken  the  subject  up.  It  was,  indeed,  by  the  recom- 
meodation  of  the  Attorney-General  that  they  waited  upon 
the  right  hon.  gentleman  in  his  official  capacity,  to  ask 
him  to  introduce  a  short  bill  into  Parliament  for  the  pur- 
poae.  The  Attorney-General  had  stated  his  willingness 
to  aardst  in  the  preparation  of  such  a  hill,  and  to  take 
chirge  of  it  if  it  had  the  sanction  of  the  Government. 
He  liigei  upon  the  right  hon.  gentleman  that  there  could 
be  little  difficulty  in  acceding  to  this  request.  That  pro- 
tection had  been  accorded  to  the  inventors  who  exhibited 
at  the  Great  Exhibitions  of  1851  and  1862,  and  surely 
there  oonld  be  no  objection  to  do  the  same  for  the  indus- 
trid  exhibitions  that  were  now  springing  np  all  over  the 
eoontiy.  He  did  not  apprehend  that  on  public  grounds 
there  would  be  any  objection  to  such  a  measure,  and  he 
vu  sure  that  it  would  bring  ont  hundreds  of  working  class 
exhibitors  who  would  othertvise  withhold  their  inventions. 

Mr.  Christie,  of  Birmingham,  Mr.  Mdbphy,  of  the 
Sooth  London  Exhibition,  and  other  gentlemen  urged  the 
importanoe  of  the  measure. 

lir.  NiCHOLAT  expreewd  his  confident  expectation  that 
the  Government  would  accede  to  the  request  of  the 
deputation,  and  give  to  the  poorer  classes  of  inventors  the 
same  protection  as  they  had  given  to  wealthy  inventors  at 
the  Great  Exhibitions. 

Mr.  M.  Gibson  said  that  if  he  understood  the  deputation 
dearly  their  immediate   object  was  to  get  some  bill 
brought  in  which  would  prevent  any  working  man  ex- 
hibiting at  those  exhibitions  being  prejudic^  by  such 
exhibition,  or  deprived  of  the  fruits  of  his  toil  and  in- 
geooity.      That  he  understood  to  be  their  immediate 
oliject,  and  it  was  a  very  simple  one.    But  there  was  one 
pofot  to  consider.    How  would  they  define  which  of  these 
cxhibltioos  was  to  have  the  benefit  of  the  protection  they 
a«ked  for?    In  the  case  of  the  Exhibition  of  1862,  and 
the  act  they  referred  to,  the  matter  was  very  simple, 
becaoas  that  Exhibition  was  under  the  control  of  a  special 
oomminion,  and  could,  therefore,  be  specifically  referred 
to.     The  difficulty  in  this  case  would  be  to  find  some 
title  which  was  sufficiently  general  to  cover  the  whole 
ground,  and  at  the  same  time  not  go  beyond  the  real 
object  aimed  at.    He  would  be  most  happy  to  give  the 
matter  his  beat  consideration,  and  should  the  Government 
suKtion  it,  he  had  no  doubt  the  Attorney- General  wonl^ 
give   his    asastance,  and  take  charge  of  any  bill  that 
mii^t  be  introduced. 

Mr.  PrrsB  Gbaham  suggested  that  a  certificate  from  the 
Board  of  Trade  would  be  a  sufficient  warrant  for  putting 
the  prorisioo  of  a  general  act  in  operation. 


imt  ^, 


A  Mbdalliox  of  the  Poet  Laureate  is  now  being  pub- 
lished by  Mr.  Moxon,  the  publisher,  which  may  posnbly 
mo  through  as  many  copies  as  the  poems,  that  are  perhaps 
Kareely  more  the  exponents  of  the  great  poet's  mind  than 
is  this    medallion    the    reflex    of   his   mind- moulded 
featarea.    The  likeness  is  more  striking  than  ordinary 
oolallion-likenesses  are,  not  only  from  the  extreme  ac- 
eorjcy  with  which  the  work  is  executed,  but  on  account 
of  this  medallion  (unlike  most  medallions)  being  taken  in 
"three-quarters'*  instead  of  in    "profile."     There  is, 
^ooteo79ir,  great  *'  relief*  gained  by  the  employment  of  a 
consave  ground,  which  not  only  negatives  the  possibility 
of  theie  cast- shadows  that  disfigure  most  medallions  (and 
give  them  the  appearance  of  *'  a  split-jowl'*  adapted  by 
its ent-snrfaee  to  a  fiat  ground),  but,  at  the  same  time, 
>Uo«i  of  B  very  considerable  amount  of  side  light,  much 
nons  than  Is  obtainable  in  profile  medallions.     It  is  in- 
tended that  this  likenea  of  Tennyson  be  prodaced  at  a 
▼«7  reasonable  price,  both  in  electro-bronze  and  in  plaster 


of  Paris,  and  Mr.  Woolner,  the  sculptor,  and  fi-iend 
of  Tennyson,  has  entrusted  the  entire  management  of  this 
novel  undertaking  to  the  judgment  of  Mr.  Sioxon. 


Commera. 


Tea.  Supplies. — The  following  is  from  Messrs.  Lloyd, 
Matheson  and  Go. 's  annual  statement: — ^The  total    im- 
ports to  the  United  Kingdom  amount  to  122,600.000 lbs., 
against  136.000,000  lbs.  in  1863.    The  total  deliveries  are 
116,100,000  Ibs.,again8tll2,l00,0001hs.,of  which  thehome 
consumption  is  88,200,000  lbs.,  against  83,000,000  lbs. ; 
and    the    foreign   export   is    27,900,000    lbs.,   against 
27,100,000  lbs.  in  1863.    The  total  stock  in  the  United 
Kingdom  on  Slst  December  was  estimated  at  95 .200,000  lbs., 
against  88,700,000  lbs.  in  1863.    The  imports  to  Liver- 
pool, direct  from  China  and  Japan,  for  1864  are  only 
1,600,000  lbs.    It  is  gratifying  to  observe  a  steady  in- 
crease in  the  home  consumption,  which,  though  perhaps 
not  fully  up  to  the  sanguine  expectations  of  some,  is  fully 
10  million  lbs.  increase  on  the  figures  before  the  reduction 
of  the  duty  to  Is.  per  lb.    The  foreign  export  also  appears 
steadily  on  the  increase,  at  lea^t  as  regards  the  continent 
of  Europe;   for  notwithstanding  the  much  diminished 
sendings  to  America  during  last  year,  the  total  exceeds 
the  figures  of  the  preceding  year.    With  all  the  increase, 
however,  the  total  deliveri^-s  do  not  come  up  to  the  liberal 
supplies  which  have  reached  this  country  from  all  quarters. 
From  China  and  Japan  we  have  receiv^  116  million  lbs., 
while  India  has  sent  about  three  million  lbs. ;  and  these,  with 
occasional  supplies    from  America  and  other  countries, 
bring  the  excess  of  imports  over  deliveries  to  quite  fiix 
milUon  lbs.    It  is  now  evident  that  the  reduction  of  duty 
has  had  the  effect  of  stimulating  the  consumption  of  good 
to  fine  grades  in  each  description  of  tea.     These  grades 
throughout  the  year  have  not  been  oversupplied ;  and, 
generally  speaking,  teas  with  quality  have  been  readily 
saleable  on  arrival,  not  always  at  prices  remunerative  to 
importers,  but  at  rates  which  were  not  materially  below 
the  average  prices  of  similar  grades  in  former  yean. 
We  may  here  remark  that  while  the  detnand  has  been 
stimulated  for  the  the  finer  qualities,  the  production  in 
China  appears  to  have  deteriorated.     The  proximity  to 
the  producing  districts  at  Hankow  has  evidently  caused  a 
rapid  and  careless  preparation  of  the  blackish  leaf  teas, 
but  from  one  cause  or  another  the  quality  of  most  of  last 
year's,  and  so  far  of  this,  shows  a  decided  falling  off; 
there  is  a  waut  of  ripeness  and  evenness  of  quality  in  the 
chops,  and  the  leaf  is  lagged  and  bidly  picked.      The 
Foochow  teas  are  not  so  much  fallen  off,  as  this  season's 
fine  show  a  decided  improvement  in  real  quality  over 
last,  if  we  except  the  Packlin  sorts;  but  the  lower  grades 
of  the  firdt  crop  are  decidely  inferior.     What  is  most  to 
be  regretted  in  connection  with  this  depreciation  in  quality 
is.  that  buyers  in  China  appear,  in  the  majority  of  cases, 
to  have  paid  for  these  teas  as  it  they  had  been  really  fine, 
hence,  both  last  year  and  this,  differeoces  of  4d.  and  6d. 
per  lb.  were  not  unfrequent.notarinng  from  a  depreciation 
in  the  home  market,  but  solely  from  the  mistaken  view  of 
the  quality  abroad — as  if  tea  was  bought  by  its  class,  in  * 
stead  of  by  its  intrinsic  quality. 

Indian  and  Japan  Teas.— Messrs.  Arthur  Capcl  and 
Co.,  in  their  circular,  state: — "  Indian  teas  continue  to  be 
in  great  favour  with  the  trade,  owing  to  the  general  in- 
feriority of  the  China  crops ;  and  the  fine,  strong,  pungent 
kinds  have  sold  dearer  than  ever;  whilst  the  common, 
weak,  and  sour  kinds  have  been  generally  difficult  of  sale, 
not  being  good  enough  for  the  purposes  of  admixture,  for 
wiiich  they  are  mostly  used.  It  is  quite  evident  that  if 
proper  care  in  the  cultivation  and  cuting  of  Indian  tea  is 
taken,  the  result  will  prove  a  great  success  to  all  in- 
terested, as  it  only  requires  the  superior  strength  and 
quality  to  be  maintaine  1  to  insure  a  ready  sale  at  re- 
munerative prices.    Japan  teas,  as  long  as  the  demand 
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from  America  lasted,  sold  very  readily  at  full  prices,  but 
tiiey  do  not  meet  with  favour  from  the  home  trade ;  and 
since  the  export  to  America  has  ceased  they  have  been 
very  difiicultofrale.  We  feai*  that  unleoa  they  can  be 
made  to  assimilate  more  to  China  teas,  either  black  or 
green,  they  will  be  always  uncertain  of  sale,  as  they  are 
entirely  dependent  on  the  American  demand,  which  in 
the  present  position  of  affairs  is  liable  to  great  fluctuations. 
The  coloured  kinds  early  in  the  year  realised  extreme 
prices." 

The  Eabthkmware  Tradk  with  thb  Ukitbd  States. 
•—Mr.  T.  H.  Mastera,  of  Liverpool,  states  that  the  annexed 
report  shows  at  a  glance  how  the  earthenware  trade  with 
the  United  States  has  been  going  on  during  the  war 
there,  compared  with  the  preceding  yeai-s  1859  and  1860, 
which  represent  the  U8ual  extent  of  exports  in  ordinary 
times.  The  excessive  falling  off  in  1861  may  be  ascribed 
to  the  ample  stocks  held  by  merchants  and  dealers  at  the 
beginning  of  that  year  (the  ^ni  of  the  war)  as  compared 
with  the  demand  which  was  looked  for  during  the  re- 
mainder of  it,  and  also  to  the  financial  confusion  which 
was  expected  to  arise  immediately  upon  the  commence^ 
ment  of  hostilities  between  the  North  and  South.  The 
exports  of  last  year  figure  very  satisfactorily  when  it  is 
borne  in  mind  that  American  importers  have  been  sur- 
rounded by  every  species  of  impediment.  The  uncer- 
tainty which  hung  over  the  presidential  election  mate- 
rially checked  shipments  during  the  latter  part  of  the 
year,  but  recent  advices  indicate  the  prospect  of  a  fair 
amount  of  business  during  1865,  unless  some  unforeseen 
events  occur  to  prevent  it.  The  following  is  a  com- 
parative statement  of  exports  of  earthenware  from  Liver- 
pool to  the  six  principal  ports  of  the  United  States  during 
the  past  six  yeais:^ 


1^69. 

1860. 

1U61. 

1862. 

1863. 
Pkgs. 

1»64. 

To 

Pkffi. 

Pkff. 

Pkgfc 

Pkff. 

PkgB. 

Kew  York... 

43,21  T 

43,920 

15,649 

30,496 

33,434 

37,143 

Philadelphia   13,390 

13,780 

6,089 

10,762 

10,364 

12,147 

Boston 

16,599 

18,965 

7,024 

8,747 

10,283 

12,660 

Baltimore ... 

3,194 

3107 

340 

809 

243 

687 

Charieitoo... 

3,020 

2,188 

168 

... 

•  •a 

•  •• 

IfewOrleani  16,811 

14,610 

1,494 

••. 

771 

694 

Total!...   94,231 

■  95,460 

29,754 

60,873 

66,086 

63,031 

In  January,  1859,  exchange  at  New  York  for  bankers' 
bills  on  London  was  106,  and  the  Bank  of  England  mini- 
mum was  2A  ])er  cent.  In  the  last  week  of  1864,  ex- 
change at  New  York  for  bank  bills  on  London  was  238. 
Tblegrapbio  Extbksion  AMD  Reform. — Very  great 
progress  has  of  late  been  made  in  this  important  matter 
on  the  continent.  The  French  Government  has  just 
placed  the  electro- semaphoric  posts  on  the  coast  in  con- 
nection with  the  general  telegraphic  system,  so  that 
messages  may  now  be  despatched  and  received  at  these 
outposts  in  the  same  manner  as  in  the  towns.  The 
MoniUttr  has  just  published  a  complete  list  of  these 
semaphores  and  of  the  more  important  places  situated 
within  the  vicinage  of  each.  Another  very  important 
announcement  has  just  appeared  in  the  same  journal, 
containing  the  recultsof  recent  conventions  made  between 
France  and  foreign  governments.  According  to  the 
new  arrangements  the  cost  of  a  message  between  any  of 
the  offices  of  France  and  the  Papal  States  is  now  6  francs 
tor  twenty  words,  and  half  that  sum  for  each  additional 
ten  words;  between  France  and  Prussia,  east  of  the 
Weser  and  Werra,  4  francs  and  2  francs;  between  France 
and  the  ithenish  Provinces,  and  also  between  the  former 
and  Badtn,  3  francs  and  Ij^  franc.  The  importance  of 
these  conventions  will  be  tiest  understood  by  a  few  in- 
stances. A  message  lietween  Paris  and  Rome  will  cost 
6  francs  instead  of  13fr.  60c. ;  one  between  Paris  and 
Cologne,  8  francs  instead  of  Tfr.  60c ;  between  Paris  and 
Berlin,  4  francs  insttrad  of  12  francs;  l>etween  Marseilles 
and  Danizio,  4  francs  instead  of  16  francs ;  between. 
Bordeaux  and  Memel,  4  francs  in  place  of  18  francs ;  and 
between  1  culouse  and  Carlsnihe,  3  instead  of  9  francs. 


The  Coffee  Tbadb.— Messrs.  Truman  and  Bouae,  io 
their  circular,  state  the  stock  of  coffee  in  the  principal 
entrepdU  in  Europe  and  Great  Britain,  on  the  80th  No- 
vember, was  68,170  tons  against  69,760  and  49,930  in 
1863  and  1862.  The  deliveries  in  Holland  continue 
satisfactoiy,  being  for  the  past  year  890,400  bags  against 
726,700  in  1863,  and  the  consumption  in  Europe  genenlly 
appears  to  be  fully  up  to  that  of  last  year.  Looking 
forward  to  the  prospects  of  coffee  in  1866,  there  is  every 
reason  to  anticipate  a  steady  trade,  and  the  continuanoe  of 
remunerative  prices  to  the  planters  in  Ceylon  and  Madras, 
although,  regarding  the  fact  that  both  these  countries  will 
yield  a  considerably  greater  supply,  it  would  be  scarcely 
safe  to  reckon  on  so  high  a  range  of  quotations  as  those  of 
1864.  The  shortness  of  the  Java  crop  will,  however, 
help  us,  as  the  demand  for  clean  ooffeo  on  the  Continent  la 
evidently  increasing.  As  respects  Brazil  the  prospects  are 
not  so  encouraging ;  the  new  crop  will  undoubtedly  be 
large,  and  unless  the  consumption  in  America  increaees, 
the  supply  will  probably  be  found  somewhat  too  heavy 
for  the  European  markets.  The  home  consumption  in 
Great  Britain  last  year  was  but  16,630  tons,  being  670 
tons  below  the  average  of  the  previous  two  years.  The 
increased  use  of  coffee  does  not  keep  pace  with  that  of 
tea  in  England. 

Cetlon  Coffee  Pboductioh.— The  following  re- 
turns of  the  Ceylon  Coffee  Crops  are  extracted  from  the 
Colombo  Observer: — Although  the  crop  for  season  1868-4 
was  very  much  smaller  than  that  of  1862-3,  yet,  with 
that  exception,  it  was  the  lai^gest  known : — 

Total  Crops  of  Coffee  m  Ceylon  to  the  end  of  (As 
(30th  Se/^Umber)  in  the  last  Fije  Yeare, 


TBAB0. 

I860  .  . 

18S1 

i8sa 

18S3.., 

1864 

Total  tat  FiTe  T«ars 


PLAHTinOR. 

Hinw. 

Total. 

Cwt0. 

472,618 
466,987 
414,308 
682,628 
616,862 

Cwta. 
160,241 
196,190 
170,834 
304,973 
137,948 

Cwta. 

632,8S9 
6«8,lTt 

ssaaas 

787,601 

654,811 

a«483,2»3 

8io,in 

a,MI,4V* 

The  whole  crop  may  now  be  said  practically  to  have 
been  shipped  to  London  .  .  •  This  is  rather  a  change 
Since  1869-60,  when  out  of  a  crop  of  632.000  cwta., 
130,000  went  to  countries  other  than  England  ...  If 
the  figures  received  from  Java  and  Brazil  can  be  depended 
on,  the  out-turn  of  crop  1868-4  in  the  three  great  coffbe 
countries  of  the  world  is  as  follows:— 

1863—4. 

Brazils  2,800,000  cwts. 

Java   « 795,000    „ 

Ceylon   664,000    „ 


Total 4,249,000  cwte. 

Coflee  cultivation  is  rapidly  extending  in  Ceylon  .  •  . 
As  a  probable  out-turn  of  900,000  cwts.  ofcoffee  is  ad^ 
mitted  for  the  season  1864<-6,  going  on  all  former  experience 
it  seems  pretty  certain  that  the  annual  million  will  be 
made  up  or  exceeded  for  the  next  five  years.  Indeed,  it 
would  not  be  extravagant  to  anticipate  an  export  of  two 
millions  in  1870. 

WiNEs.— Messrs.  M.  Clark  and  Sons,  in  their  Annaal 
Circular,  state  that  the  trade  in  wines  and  spirits,  which 
has  gradually  progressed  since  the  reduction  of  duty,  has 
made  a  most  maiked  and  decided  step  in  the  past  year, 
and  while  the  imports  have  been  somewhat  cxceraive,  and 
leave  a  heavy  stock  on  hand  at  the  present  time,  still  the 
home  consumption  shows  so  great  an  increase  as  to 
justify  the  conclusion  that  the  Iwuded  stock  is  bat  little 
above  the  rc-quirenventa  of  dealers,  and  may  speedily  be 
reduced,  if  importations  are  moderate,  by  the  deliveries 
during  the  next  two  montlis.  The  post  year  baa  been  the 
largest  in  imports  and  deliveries  that  we  have  yet  had, 
and  compared  with  the  average  rate  of  deliveiy  under  the 
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di  scale  of  daiies,  the  home  consamption  of  wine 
ihoirs  an  increase  of  fully  66  per  cent.  This  increase  is 
the  more  rcmarkablei  as  it  has  been  maintained  throagh- 
oat  the  year,  in  the  face  of  monetary  pressure  and  com- 
mercial  disaster,  added  to  the  fact  that  prices  of  several 
descriptions  of  wines  have  ranged  considerably  higher 
than  lonnerly. 


Coltrmes. 


ScGxa  121  QuKENSX^KD. — A  veiy  excellent  sample  of 
fDgar  has  been  shown,  produced  at  the  plantation  of  the 
Hon.  Lory 8  Hope  Cleveland.  It  is  a  portion  of  three 
tons  of  dry  sugar  and  fifteen  hundredweight  of  molasses, 
the  produce  of  less  than  one  acre  of  purple  cane.  Some 
inqaiEies  have  been  made  respecting  the  market  value  of 
this  class  of  sugar,  which  is  variously  estimated  at  from 
£38  to  £41  per  ton.  Mr.  Slrachan,  the  manager  of  the 
plantation,  states  that  the  canes  from  which  it  has  been 
produced  are  the  first  that  liave  been  fully  ripened,  and 
that  have  had  a  fair  trial  given  them  since  the  formation 
of  the  pUntatioD,  and  that  he  anticipates  a  much  larger 
yield  from  future  crops,  as  he  intends  to  plough  much 
deeper.  He  also  states  that  at  a  small  additionid  expense 
he  brieves  that  the  sugar  can  be  further  refined,  and 
xendered  much  more  valuable.  It  is  very  gratifying  to 
see  BO  good  a  result  of  the  work  at  the  Cleveland  station, 
and  is  a  aibject  for  much  congratulation  to  Capt.  Hope, 
li  is  al«o  a  matter  of  congratulation  to  the  entire  colony, 
as  it  most  establiib,  even  in  the  mind  of  the  most  soepti- 
al,  the  sQgar-grqyring  capabilities  of  Queensland. 

B^LWATs  IN  New  South  Wales. — Tenders  have 
been  called  for  the  Great  Southern  Extension,  which  will 
cwry  the  railway  into  the  town  of  Goulbum.  The  lenj^th 
of  the  line  will  be  twenty-six  miles  twenty-seven  chains, 
and  it  is  to  be  let  in  one  contract.  There  will  be  a  num- 
ber of  heavy  cuttings,  but  the  most  formidable  works  will 
he  the  bridgea  across  the  numerous  rivers  and  creeks. 
Close  to  Gtoulbnm  there  is  to  be  a  tubular  girder  bridge, 
over  the  Mulwaree  Ponds,  with  twelve  openmgi  of  sixty 
feet.  It  is  not  decided  whether  the  piers  are  to  be  of 
stone  or  brick ;  prices  for  both  kinds  of  work  are  to  be 
given,  and  that  whfeh  is  found  the  most  economical  will 
be  adopted.  The  line  will  twice  cross  the  Wollondilly 
Biver;  the  bridge  at  the  first  crossing  will  have  seven 
openings  of  sixty  feet,  and  one  of  180  feet ;  that  at  the 
eecood  croesing  wUl  have  six  openings  of  sixty  feet,  and 
one  of  1 30  feet.  At  Barber's  Creek  there  will  be  a  bridge 
with  five  openings  of  sixty  feet ;  that  at  Box's  Creek  will 
have  two  openings  of  sixty  feet.  Excepting  that  at  the 
Mulwaree  ronds,  all  of  hese  bridges  will  have  smgle-web 
iron  gtfders ;  the  piers  to  be  of  stone  or  brick  as  may  be 
idtiod  meet  economical.  Over  several  other  creeks  there 
will  be  large  viaducts,  mostly  of  timber.  The  ballasting 
and  the  permanent  way  will  be  included  in  the  contract, 
for  the  performance  of  which  three  years  will  be  given. 

Alpaoas  fob  New  Zealand. — The  WeUinffton  Inde- 
patdaU,  of  29th  Sept.,  says—"  It  is  understood  that  his 
honoar  the  Superintendent  has  succeeded  in  purchasing 
for  thw  province  ten  alpacas,  eight  females  and  two  males, 
and  that  they  may  shortly  be  expected  from  Sydney  by 
ooe  of  the  S.  B.  H.  Company's  steamers.  This  will  be 
a  great  boon  to  the  province,  and  as  the  climate  and 
tttore  of  the  countiy  are  said  to  be  peculiarly  adapted 
br  alpaca*,  we  have  no  doubt  they  will  thrive  well,  and 
tlst  in  the  coarse  of  a  few  years  the  wool  of  the  alpaca 
viU  form  a  considerable  item  in  our  exports." 


(jDMlnars. 


the  list  of  the  departed  is  long  and  melancholy.    France 
has  lost  from  the  ranks  of  art  the  following  eminent 
painters: — Alaux,  member  of  the  Institute,  and  forninrly 
Director   of  the    French  School  at    Rome;  Hippolyto 
Flandrin  ;  Du  Bufe.  the  elder;  Allard, assissinated  by  one 
of  his  models  at  Rome ;  M^nissier,  killed  by  a  fall  from 
the  scaffold  on  which  ho  was  working  in  the  churcli  of 
Saules;  Roehn,    Mathiou    Bivoulon,    Pottin,     Darhier, 
Besson,  and  Leopold  Lohin,  director  of  important  stained 
glass  works  at  Tours ;  the  sculptors,  Louis  Brian,  Aii»tide 
Husson,  a  pupil  of  David  d' Angers,  and  author  of  a  large 
amount  of  busts  and  decorative  sculpture;  Christophe 
F^atin,  a  clever  modeller  o  f  animals ;  and  Justin ;  t)io  archi- 
tects, Lusson,  formerly  engaged  on  public  works  in  Paris, 
who  has  left  his  collection  of  drawings  and  plans  to  t)ie 
Museum  of  Mans ;  Manager,  who  won  the  Grand  Prize  of 
Rome  at  the  early  age  of  18,  and  executed  many  publi*. 
works;  AziSmar,  the  designer  of  some  fine  mansions  in 
Paris;  Boull^, of  Bonnes;  Querry, of  Moulins ;  Ssgi'erain. 
the  restorer  of  many  fine  churches  in  the  Department  nf 
the  Deux  S^vi'es;  Pellegrini,  of  Chambery,  who  built  tl.o 
baths  and  casino  of  Aix,  and  whose  death  is  said  to  have 
been  hastened  by  the  vexation  caused  by  the  loss  of  all 
his  plans,  drawings,  and  sketchef,  in  the  fire  that  con- 
sumed the  theatre  of  Chambery;  Jules  Gagniet,  a  well- 
known  illustrator;  and  the  engravera,  Achille  Lefevre, 
who  exhibited  great  talent  in  reproducing  the  works  of 
Baphael  and  Coreggio,  one  of  his  last  productions  beintr  an 
engraving  of  the  "Antiope,"  ordered  for  the   chalco- 
graphic  establishment  attached  to  theLoavre ;  De^champs, 
of  Marseilles ;  and  Godard,  engraver  on  wood,  and  con« 
servator  of  the  Museum  at  Alen^on.       The    French 
Inatitnt,  besides  Alaux  and  Flandrin,  mentioned  above, 
lost   Ampere,  Clapeyron,  A.  Gamier,  Hase,    Arnaud- 
Lefebvre,  and  Admiral  Du  Petit  Thooars.      Amongst 
savans  may  be  mentioned.  Professor  A.  Cochet,  chemist ; 
A.  DIgot,  author  of  the^ArchsBologicalHistoiy  of  Lorraine," 
twice  crowned  by  the  Academy ;  Diuaux,  archiaologist ; 
and  Savalle,  inventor  of  the  well-known  apparatus  for 
distillation  which  bears  his  name.      The  following  are 
amongst  the  most  notable  names  in  the  obituaries  of  other 
countries: — The  Marquis  Costa  de  Beauregard,  of  the 
Imperial  Academy  of  Savoy,  and  the  Turin  Academy  of 
Sciences;  Dr.  Gefling,  Du-ector  of  the  Masbourg  Observa- 
tory; the    Greek   savant,  Bona;  Professor   Caspvr,    of 
Berlm ;  Franklin  Bache,  the  great  grandson  of  Benjamin 
Franklin;  Peretti,  the  Roman  chemist;  Rudolph  Wagner; 
Bamontz  de  Jassy ;  Hohenegger,  the  geographer  of  the 
Carpathian  mountains ;  the  learned  Dane,  Charles  Rafn ; 
Struve,  the  Russian  astronomer ;  the  traveller  Junhung ; 
the  Hebrew  linguist,  Rabin  Sachs,  of  Berlin.      Amongst 
paintera,  Germany  lost  R.  S.  Zimmermann,  of  Bavaria ; 
Belgium,  Gustave  Pierron,  Henri  Julien  de  Stoop,  of  tho 
Academy  of  Brussels,  and  Charles  Robert,  killed  while 
hunting ;   and    Switzerland,  the    celebrated    landscape 
painter  Calame,  the  illustrator  of  the  Upper  Alps,  famous 
aUo  for  his  etchings  and  lithographs.      Belgium  has  also 
lost  the  architects  Roeland,  Professor  at  the  University 
and  Schools  of  Art,  who  built  the  Palais  de  Justice,  tho 
University,  the  theatre  and  casino  of   Ghent,  and  an 
immense  number  of  hospitals,  churches,  and  other  public 
buildings,  in  various  Belgian  towns.    Rome  lost,  amongst 
other  artists,  Rafaelle  Castellini,  Director  of  the  Mosaic 
School  attached  to  the  Vatican,  and  who  executed  the 
wonderful    works,    the    "  Sybille    de    Cumes,"    after 
Domenichino,  and  "  Saint  Jean  Baptist,"  after  Guercino, 
which  appeared  at  the  Great  Exhibition  of  1861,  and 
now  are  at  the  Tuileries. 


It  has  been  remarked  that  the  past  year  was  a  fatal  on^ 
for  artists  and  men  of  science  on  the  Continent ;  certainly 


l&blitatlans  IssntD. 

A  Tkeatise  oh  OiDHAwoEs  AND  Aruour.  Bv  Alexander 
L.  Holley.  B.P.  [E,  and  F,  N.  Spon.)  This  includes 
dcBcriptions,  discussions,  and  professional  opinions  concern- 
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ing  the  uisleriiJ.  fabricaUon,  requiretnente,  capabilities, 
and  endurance  of  European  and  American  guns  Tor  naval, 
■ea-coaat,  and  iran-clad  varrare,  and  their  rifling,  pro- 
jectilea,  and  breech-loading;  alra  resalU  of  eiperimenla 
ag&inst  armoar.  from  oSlcial  rerord^  with  aa  appendix 
referring  to  gan  cotton,  hooped  gana,  etc.,  elo.  There 
are  493  illuatraiioni. 

JonBHlL      OP     TBE      PBOOBimSOS      OF      THE      lilSSMkS 

SociETi.  Vol.  viii.,  No.  30.  (twynionj.)  Containathe 
following  papers: — The  (Eaophagns  of  tlie  Riiininanlia, 
bv  Wm.  Eutherford,  M.D.  Dawsriplion  of  New  Speciei 
of  Hymenop^eroDs  Inaecti,  from  the  IslandB  of  Sumatra, 
Sola,  Qilolo,  Salvatty.  and  New  Guinea,  collected  by  Mr. 
A.  B.  Wallace ;  by  Mr.  Frederick  Smith.  Account  of  a 
Heronry  and  Breeding-place  of  other  Watar  Birdn  in 
Southern  India ;  by  John  Shorter,  M.D..  F.L.S.  Brief 
account  of  the  Mvrmioa  Kirbii.  ai  found  in  Southern 
India,  by  John  Shortt,  M.D.,  F.L.3.  DeKriptioa  of 
New  Species  of  the  Diptcrooa  Insects  of  New  Quinaa ;  by 
Francis  Walker,  F.L.3. 

TqB  LoSDOH,  EdCMBUBBH,  ARD  DOELIH  PatUMOPBIOAl. 

I/Ua*zait.  Fourth  Scries.  Vol.  29,  No.  193.  |  Taylor 
and  JVanew.)— The  Jannaty  number  contains  articlca  aa 
follow:  —  >' Researches  on  the  Miaeralogv  of  Sotitb 
America,"  by  Dadd  Forbes,  F.R.S. ;  on  "  The  Relative 
Heating,  by  Solar  Radiation,  of  the  Soil  and  of  (ha  Air, 
on  a  Mountain  and  in  a  Plain,"  by  M.  Charles  Martens ; 
on  "  A  Case  of  StereoscofHc  lUuiion,"  by  C.  J>  Monro; 
note  01  "A  Qusrtic  Sorfftce,"  by  A.  Cayley,  F.R.S. 
on  "  The  Approximate  Oraphic  Measurement  of  Ellipti 
and  Trochoids!  Arcs,  and  the  Conslmotion  of  a  Circular 
Arc  nearly  eqitsl  lo  a  given  Straight  Line,"  by  W.  J. 
Macquorn  Bankiae,  F.R.3. :  on  '■  Calceseence,"  by  Dr. 
C.  K.  Aikin ;"  on  ■'  The  History  of  Negative  Flnores- 
eence,"  by  John  Tyndall,  F.R.S. ;  note  on  "TheHistoiy 
ofEnergy,"by  P.  G.  Tail,  M.A, ;  oo  "Thermsl  Radia- 
tion." by  Frofeswr  Uagnos;  on  "  The  Work  or  Poteotfal 
ofTornon:  New  Uethod  of  Eatablishing  the  Eqnations 
which  regulate  the  Torsion  of  Elastia  Pnime,"  by  H.  de 
SaiDt  VenanC;  the  proceedings  of  learned  societies,  and 
iutelUgenoe  and  mituenaneooa  articles. 


alone  has  beeR  selected  for  the  immense  red  granite 
coluniDs  forming  part  of  the  designs  of  the  new  bridge  at 
Black&iars. 

Cu-Ttc  Relics. — The  Museum  of  Vienna  hu  just  re- 
ived from  M.  Karl  Zngmayer,  of  Waldeok,  in  Austria, 
an  interesting  collection  of  uteiuilB  and  omamenta,  in 
metal,  found  in  the  hollow  of  a  rock,  beneatli  a  layer  of 
granite.  There  seems  little  doubt  that  the  tJjjects  in 
question  are  ofCeltic  origin.  Amongst  the  most  remark- 
ible  articles  are  two  golden  discs,  a  number  of  double 

ipicals,  arranged  in  the  form  of  opera  glasses,  very  care- 
fully made,  but  of  whicli   the  applicatiou  is  not  oven 

;uesaed  at,  some  bracelets,  and  two  heavy  copper  hatchets. 

The  discs  are  respsclively  about  five  and  six  inches  in 
diameter,  and  weigh  togclher  thirty-fiTe  golden  ducats. 
They  are  ornamented  with  several  rows  of  precioua  stones. 
They  arc  believed  to  be  the  insignia  of  chiefs  or  priests, 
who  wore  them  on  their  breastf.  Some  few  years  since 
a  number  of  other  precious  objects,  belonging  to  the 
earliest  time  of  the  Christian  era,  were  found  at  Muth- 
maoadorf,  a  village  near  which  this  now  discovery  was 

ECTTBic  Bells  and  Fibe  Ikdioatord. — Some  time 
an  ingenious  electric  tell-tale,  invented  by  Mr#  Ssi, 
was  noticed  in  (lie  Society's  Journal.  He  has  Dow  per- 
fected an  arrangement  by  which  a  bell  is  rang  by  the 
elediiu  current,  and  at  (he  same  time  a  disk  is  brought 
to  view,  allowing  from  which  room  the  signal  is  sent.  It 
consists  enentially  of  an  electric  bell,  which  is  placed  in 
asitualjon  where  it  may  be  seen  by  the  penons  whoae 
attention  it  is  wished  to  call.  Near  this  is  suspended  the 
indicator  shoun  at  Figure  1.  In  the  room  or  rooms  from 
which  the  meosges  are  to  be  forwarded,  several  button*. 
represented  at  Figure  2,  are  placed  against  the  wall: 
these  correspond  in  number  with  the  indicator  ;  on  press- 
ing one  of  these  buttons  with  the  finger,  the  bell,  however 
distant,  is  rung  loudly,  and  a  cantral  red  disk,  as  shown 
at  numbers  1,  3,  and  5,  of  the  indicator,  makes  its 
Fio.  1. 


mis. 

The  Uemorial  id  H.R.H.  the  Prince  Coheort. 
— The  massive  blocks  of  granite  intended  for  the  base 
and  pedestal  of  the  Memorial  to  His  Itoyal  Highi 
the  Prince  Consoit,  have  arrived  at  Limehouee.  ' 
blocks  are  about  to  be  polished  at  the  works  of  Mr.  Eelk. 
the  contractor  for  the  erection  of  the  Memorial,  and 
wlien  that  operation  is  completed  they  will  sa  speodi . 
poBMble  be  placed  in  position.  So  massive  and  weig'hty 
are  these  blocks  in  their  undressed  form  that  their  removal 
from  Limehouse  to  Hyde-park  was  an  object  of  contider 
able  mechanical  interest.  The  stone  is  said  to  be  of 
singular  beauty,  compactness,  and  durability.  It  ia  taken 
from  the  (jiiarries  ot  the  Scottish  Gronite  Companv,  in 
the  Isle  of  Mull.  It  is  of  a  beautiful  pink  red  colour, 
capable  of  a  polish  equal,  if  not  superior,  to  (he  tineat 
marble,  while  it  posesses  in  abundance  all  the  propertie.'< 
necessary  to  enable  it  to  resist  (he  chemical  action  of  the 
atmosphere.  In  a  climate  lilie  ours,  and  for  such  an 
object  aa  this  National  Memorial,  the  property  of  resisting 
the  action  of  the  atmosphero  is  one  of  supreme  import- 
ance. Several  of  the  lighthouses  on  the  West  coast  ol 
Scoiland,  which  have  stood  tiie  test  of  innumerable 
storms  and  (he  action  of  the  severeat  fiiMta,  are  constructed 
of  this  granite.  It  has  also  been  used  in  the  construction 
of  various  harbours  of  refuge,  in  the  building  of  the 
Liverpool  Docks,  the  harbonr  works  at  Greenock,  in 
the  foundations  of  Westminster  Bridge,  and  for  (he 
foundations  of  the  Thames  Embankment.  The  monolith 
or  obelisk  originally  proposed  for  the  Memorial  was  to 
have  been  taken  from  these  very  same  quarriee.      The 


appearance.  It  is  obvious  that  if  Uie  press  bnttoM  are 
situated  in  different  rooms,  the  attendants,  seeing  Ibe 
numbers  marked  on  the  indicator,  are  at  once  made  aware 
of  the  room  from  whence  the  signal  proceeds.  If  desired. 
the  whole  of  the  press  buttons  may  be  placed  in  one  room. 
and  made  lo  signal  different  menages;  thus,  instead  of 
the  red  disk,  the  name  of  the  person  or  article  required 
may  be  shown  at  the  aperlurea  ot  the  indicator.  For 
example,  from  the  bar  of  an  hotel,  the  waiter,  ostler,  boots, 
or  chamber-maid,  etc.,  could  be  called  0»  required.  The 
ringing  so  long  as  the  button  la  kept  down. 
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Fio.  2. 


I  to  the  multifkriooB  uaes  to  which  this  indicator, 
Bstruotcd,  couU  be  applied,  it  may  readily  be 
Hible  as  a  fire  indicator,  and  this  is  etlected  by 
itioQ  of  the  pren  button  shown  at  Figure  2 ; 
ai  a  metallic  thermometer,  which  can  1^  set  to 
nature  desired ;  and  when  that  degree  of  heat 
)d,  it  makes  the  contact,  completes  the  electric 
id  causes  the  bell  to  ring  violently  so  long  as 
enperature  remains.  It  thus  becomes  a  fire 
iging  itd  signal  of  danger  from  any  room  or 
wbtre  it  may  be  placed,  to  the  hleeping  apart- 
tt  manager  or  superintendent.  The  fire  button 
I  made  to  act  on  a  reduction  of  temperature 
given  degree,  and  if  then  idaced  in  a  hot-house 
(he  attention  of  the  gardener  to  the  sudden 
of  a  frost,  which,  if  unnotice<),  might  destroy 
of  numy  months'  care  and  attention. 
iMUs'  Club. — The  subjects  to  be  brought  for- 
liscussion  during  the  present  year  include — 
lass  Education,"  to  be  proposed  by  Mr.  £. 
ofRagliy;  "The  Breeding  and  Management 
f  Mr.  8.  G.  Steam,  of  Brandeston.  VVickham 
The  Uaaagemeut  of  Grass  Land,"  by  Pro- 
nan;  '<  The  Importance  of  Shelter  and  Gover- 
Tarm  and  the  Homestead,"  by  Mr.  J.  Bailey 
The  Management  of  Benefit  Societies  in  the 
rictfs"  by  Mr.  Charles  Howard,  of  Bedford ; 
Breeding  and  Management  of  Cattle,"  by  Mr. 
im,  of  Baysham  Court,  Herefordshhe.  A 
}t  the  value  of  not  less  than  ten  guineas,  will 
by  the  Committee  for  the  best  paper  read 
irear. 


9jimiqron)ttut. 


ISMAXKBIP.  —  8», —  An  inspection  of  the 
if  Art- Workmanship  now  exhibiting  at  the 
toonu,  afEorded  me  great  gratification,  as 
it  in  those  applications  of  the  Fine  Arts 
IIm  moat  available  for  doinchtic  adoption,  a 
id  cooipkionesB  of  detail  is  evidenced  to  such 
I  that  we  are  in  a  very  hopeful  state 
bnnchM  of  the  Flue  Arts  represented  at 
The  wood  carvings  and  the  specimens 
<eapecially  attracted  my  attention,  for  it 
tei  these  two  branches  of  art  are  of  such  a 
atp  although  for  tiie  execution  of  grand  w^orks 

ooorae,  resort  to  great  masters  and  expensive 
oft  much  that  is  plea<tin^  and  profitable  might 
1  by  the  comparatively  untutored  man  of 
1  Sfe  oocnrred  to  me  that  it  would  be  very 

tbe  Working  Men's  Exhibitions,  which  are 
Dff  up  around  us,  were  to  direct  the  attention 
kmg  men  to  the  production,  from  suitable 
irood  carvings  (not  in  expensive  woods)  and 
orked    in    cheap    materials ;    moreover,  the 

of  marquetry  and  inlaid  work,  as  applied  to 
liimitiire,  would  most  likely  be  very  success- 
led  by  omr  artisans  and  their  families.  It 
tafaily  be  much  more  desirable  tiiat  a  man 
role  his  leisure  hours  to  the  production  of 
ftnrnitare  and  ornamental  objects  for  the  house 
nd  vimnmbered  years  in  stitching  together 
fl  of  fidiric  to  form  a  patchwork  bed  coverlet,  or 


to  the  production  of  things  of  the  ordiniry  type  and 
character,  of  an  uncouth  appeaiance  and  uiiartisan-like  finish. 
In  all  these  branches  of  art  that  I  have  recommended, 
if  wo  eschew  elaborate  productions,  much  may  be  done 
with  so  simple  a  tool  as  a  sharp  penknife  or  cutting  instru- 
ment. What  is  wanted  is  the  publication  of  suitable 
designs,  with  some  simple  and  pertinent  directions  for  the 
worker;  possibly  the  announcement  of  some  prizes  for 
the  best  specimens  of  amateur  work  would  facilitate  pro- 
gress. £ven  if  the  works  produced  by  the  amateurs 
should  be  of  little  value  (though  if  the  ctTort  be  sustained 
they  must  eventually  be  of  some  value),  yet  the  practical 
acquaintanceship  with  art  which  will  result  must  be  a 
public  good.  It  will,  at  any  rate,  be  adding  a  new  som'ce 
of  pleasure  to  the  people's  enjoyments,  and  eventually  be 
of  advantage  to  our  artists,  as  it  will  increase  the  circle  of 
those  who  consider  the  acquisition  of  objects  of  art  as 
almost  things  of  necessity;  and,  in  any  case,  amateur 
workers  must  finil  instructive  amusement  in  their  work.— 
I  am,  (fee.,— T.  W.  Camput. 
London,  11th  January,  1865. 

AuT-WoBKMANsuiP. — SiB, — I  wss  uuable  to  attend  on 
the  2nd  inst.  to  make  a  suggestion,  and  beg  most  respect- 
fully to  do  so  by  letter,  viz.,  that  one  of  the  prizes  should 
be  for  apprentices  only,  with  lesj  work  than  the  present 
piece  of  ornament,  as  the  masters  gencrrilly  will  not  give 
them  any  time  (Messrs.  Hunt  and  Itoskell  being  a  most 
liberal  exception)  to  compete,  and  it  is  taxing  their  leisure 
too  much  to  take  about  three  hundred  hours  from  it  in 
six  months.  This  is  one  of  the  causes  of  there  being  so 
few ;  it  would  also  induce  many  more  to  iT\\  if  they 
were  all  youth,  the  timid  would  tr>''  as  well  as  the  more 
confident.  It  has  been  suggested  that  the  selection  of 
subjects  should  be  left  to  the  workman.  I  think  there  is 
very  great  objection  to  this,  the  workman  generally  not 
bemg  allowed  to  design,  simply  because  he  is  not  educated 
for  it,  consequently  you  would  have  a  great  deal  of  trash 
sent  in.  On  the  contrary,  while  they  are  selected  by  you, 
they  are  sure  to  be  examples  of  the  highest  order,  and  the 
study  necessary  to  work  them  properly  will  be  sure  to 
improve  the  best  workmen's  taste,  and  will  ultimately  do 
a  deal  of  good  in  the  working  of  metal,  and,  I  trust,  will 
answer  the  noble  end  you  have  of  improving  the  Art- 
Workman. — I  am,  d(o.,  F.  HoLUDAY. 

14,  Nailoor- street,  I«lin|^n,  Jan.  29, 1866. 

Art  Wobkmanship. — Sib, — This  is  to  add  a  few  obser- 
vations to  those  I  made  at  the  meeting  held  at  the 
Society's  House  on  the  2nd  instant.  I  do  not  think  I 
made  myself  quite  clear  about  the  time  allowed  for  the 
execution  of  the  works ;  I  think  that,  so  far  as  my  own 
business  is  concerned,  the  time  allowed  was  ample,  as  it 
included  the  whole  of  the  summer  moutlis ;  the  i>ast  year 
was  rather  an  exceptional  one  with  us ;  advertisements 
for  silver  engravers  wer^  of  weekly  occurrence,  and  most 
had  to  work  uvcr-hours,  so  as  to  leave  no  time  for  the 
execution  of  so  difficult  a  work.  I  have  been  in  the  habit 
of  telling  the  young  men  whom  I  train  to  the  business, 
that  slack  times  are  our  golden  opportunities  for  improve- 
ment— each  one  is  then  able  to  follow  his  own  bent,  and 
great  advance  is  generally  made  in  knowledge  and  skill. 
The  chairman  correctly  observed  that  it  is  to  the  rising 
generation  of  art  workmen  that  these  competitions  will  be 
most  beneficial ;  I  will  add  that  it  is  important  that  men 
of  mature  years  should  give  their  time  up  to  the  further- 
ance of  so  good  a  cause.  In  my  own  workshop  every 
stage  of  the  process  of  engraving  my  competitive  specimen 
was  watched  with  the  keenest  interest  by  the  young  men 
and  apprentiv:es  I  am  training  ;  and  I  cannot  doubt  that 
seeds  have  been  thereby  sown  which  in  time  will  show 
their  fruit  in  the  Society's  Hall.  Experienced  engravers,  to 
whom  I  have  shown  the  photograph  selected  for  compe- 
tition, liave  strongly  objected  to  the  labour  necessitated 
by  the  cliequered  iMck-ground.  Doubtless  it  requhee 
much  time  and  care  for  its  proper  execution,  but  I  have 
found  in  it  a  great  source  of  effect — it  acts  as  a  middle 
tint,  giving  powerful  relief  to  the  strong  lights   and 
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fihadowB  on  the  arabesque ;  and  when  we  have  maftered 
the  difficalt  task  of  niello  filling-in,  it  will  prove  a  great 
means  of  giving  due  effect  in  graver-work.  I  think  the 
Council  would  do  well  to  apply  a  higher  test  of  our  power 
of  drawing  in  the  future  competitions  among  engravers ; 
I  think  it  would  tend  to  bring  forward  our  most  skilful 
men.  In  this  year's  work  wo  had  only  to  make  a  care 
fnl  tracing ;  and  I  beg  leave  to  make  the  following  sug- 
gestion :— That  wo  be  invited  to  make  a  reduced  copy  of 
some  figure-work  of  a  high  character ;  for  instance,  the 
Soath  Kensington  photograph  or  Marc  Antonio's  engraved 
figure  of  Luciece,  the  drawing  of  which  on  the  copper  is 
ascribed  to  Rafi'aelle  himself.  The  figure  is  seven  inches 
in  height;  we  might  be  invited  to  reduce  it  to  four  and  a 
half  or  five  inches ;  it  would  be  a  high  test  of  our  drawing 
capabilities.  I  would  further  suggest  that,  in  order  to 
give  us  an  opportunity  of  showing  whether  we  are  capable 
of  producing  something  with  the  stamp  of  originality 
about  it,  we  be  allowed  to  surround  the  figure  with  an 
arabesque  border,  say  an  inch  in  width,  and  comprising 
masks  and  emblems  appropriate  to  so  tragic  a  subject ;  a 
prise  might  be  offered  lor  the  figure  alone,  and  an  addi- 
tional prize  to  be  competed  for  by  those  who  felt  sufficient 
confidence  in  themselves  as  to  make  an  attempt  at  an 
original  composition.  In  the  matter  of  advertising,!  believe 
the  best  means  of  making  the  offers  of  the  Council  known 
in  the  provincial  towns,  will  be  to  advertise  in  the  local 
newspapers  of  largest  circulation.  In  this  town  the  She/- 
fiM  and  Moiherham  Daily  Independent  and  the  SkeffiM 
Daily  Telegraph  are  largely  circulated  among  the  work- 
shops. I  would  advise  tiie  insertion  of  the  Council's  pro- 
gramme for  the  year  in  these  papers,  three  times  a  week 
for  two  weeks.  I  believe  that  all  who  are  interested  in 
this  town  would  then  know  of  it.  There  is  eveiy  ap- 
pearance of  a  brisk  demand  for  art-work  in  the  opening 
year ;  the  Council  must  not,  therefore,  feel  surprised  if 
they  meet  a  smaller  number  of  responses  to  th«ir  offers 
than  they  desire  and  expect ;  but  1  have  not  a  shadow  of 
a  doubt  that  these  competitions  will  grow  in  importance 
year  by  year.  Slack  times  follow  busy  as  surely  as  winter 
follows  summer,  and  when  they  again  come  round  I  be- 
lieve you  will  find  the  walls  covered  with  competitive 
examples ;  men  will  then  in  effect  say,  "  I  am  hero, 
capable  of  executing  work  like  this,  will  any  one  em- 
ploy me?"— I  remain,  &c.,  Q.  McKenzib. 
13,  Tvdor-itreet,  Shefltold,  Jan.  T,  1866. 


|)atents. 


MEETIKQS  FOH  THE  ENSUING  WEEK. 

Mox.  ...Sodetj  of  Arti,  8.    Cantor  Leetorea.    Mr.  B.  Waterhooie 

Hawkins,  "  On  the  Beprodactlon  of  Natoral  Forms  by 

Art  and  Mann&ctare.*"    Lectore  IV. 
B.  Qeographical,  8|.     Capt.  Sherard  Osbom,  B.N.,  C.B., 

"  Exploration  of  the  North  Pole." 
EntomologicAl,  7.    Annul  MceUng^. 
British  Architects,  8. 
Medical,  s.    Dr.  James  Jones,  "  TnJlammation  as  aa  Rxdting 

Caose  of  Tubercolosis.** 
Tuss.  ...Medical  and  Chlrurgical,  8|. 

CItU  Engineers,  8.    Mr.  T.  Hawthorn,  "  Description  of  the 

Port  and  Docks  of  Marseilles." 
Zoological,  8|. 
Ethoological,   8.      1.   Mr.  Wallnoe,  "On  CiTilisnUon  in 

North  Celebes.**    2.  Prof.  Bosk,  F.B.8.,  "  On  Baman 

Bemains  from  Gibraltar.** 
Boysl  Inst.,  3.    Prof.  Tjndall,  F.B.S.,  •*  On  Electridty.*" 
WsD. ...Society  of  Arts, 8.     Mr.  C.  F.  T.  Yooag,  ''On  the  Best 

Means  of  Protecting  London  from  the  Karages  of  fire.** 
Geological,  8.    l.  Mr.  JnliAs  Heast,  "  On  the  Excavation  of 

Vallejs  bj  Ice.**     2.  Mr.  Jsmes  Bryce, "  tin  the  Order  of 

SuooessloB  ID  the  Drift^beds  of  Arran.**     3.  Mr.  E.  Baj 

Lankester,  **  On  the  Sources  of  the  Mammalian  Fauna  of 

of  the  Bed  Crag.**    Commonlcated  bj  Prof.  Hoxlej. 
Arch»ological  Assoc.,  8|. 
TBims...Bojal,  8|. 

Antiquaries,  8. 
Philosophical  Club,  6. 

Bojal  Inst.,  3.    Prof.  Tjndall,  F.B.S.,  "  On  Electrlcttj.** 
FBI Bo7alInst.,8.     General  Sir  H.  Bawlinson,  K.C.B.,  "On 

the  Besnlts  of  Cuneiform  DisooTcrj  to  the  present  time.** 

Sat B.  Kotanlc,  3}. 

B<mU  Inst.,  3.     Prof.  MarshaU,  F.B.B.,  **  On  th«  'StnwM 

Bjstam.** 


Firwn  CommUtioMrt  nf  FatmUi  Jomnal,  January  12th, 

GnaKTs  or  Proyisionai.  Pbotsctiov. 
Autograph  stamps— 3198'-Hon.  J.  Ha/.  | 

Boots  and  shoes,  manufacture  of— 3194— T.  and  J.  Fa^g. 
Brushing  the  hair,  mechanical  apparatus  for— 3167— 0.  E.  BitiiI 

and  S.  Middleton. 
Carpets,  &c.,  manufacture  of— 7— J.  Spencer  and  N.  BroomheaL     | 
Cavalrj  stables,  connector  applicable  to  bales  used  in— 3211— J.  P. 

Robinson. 
Coke  ovens— 3214— H.  Hicklin  and  C.  Pardoe. 
Coke  ovens— 3222— J.  B.  Breckon  and  B.  Dixon. 
Drjlng  machine,  centriftagal— 3204— J.  Bowberrr. 
Entertainment,  construction  of  houses  of— 1—W.  Mulr. 
Fan  blowers— 23— W.  Ager. 
Farinaceous  food,  article  of— 2684— B.  B.  Keith. 
Fire-srms— 313'i — A.  H.  Benton. 
Fire-arms,  breech-loading— 2912— J.  Snider,  jun. 
Fire-anns,  Ac— 3196— B.  A.  Brooaum. 
Glass  house  pots,  manufacture  of— 3076— E.  Brooke,  Juu 
Governors— 3169 — M.  Henrj. 
Governors — 3182 — J.  Byrne. 
Gun  barrels,  manufacture  of— 3111— P.  A.  Le  Comia  de  FoBtaiacBW> 

resu. 
Heavy  bodies,  apparatus  for  moving— 31ft3—D.  Millar. 
Household  fires,  lighting— 3180— J.  G.  Aram. 
Hydrocarbon  fluid  lamps,  burners  for— 3245— A.  8.  Macne  aad  A. 

Bayley. 
Iron,  fumaoes  used  in  the  heating  and  melting  of— 3116 — J.  EQii. 
Jute,  Ac,  treatment  or— 3191— J.  Paterson. 
Lamp  feeders,  oonstruction  of— 3178— H.  Edmonds. 
Liquids,  AC,  warehousing  or  storii»g^3241— P.  C.  P.  L.  FNfcatsine. 
Looped  fabrics,  machinery  for  producing— 3226— J.  A  W.  Tbflcntoa. 
Manual  power,  carriages  propelled  by— 3269— T.  Da  Boolsy. 
Marine  steam  engines,  anti  •saline  ooating  flor— 2606— L.  Paviola. 
Mine  shafts,  preventing  accidents  in— 3208 — C.  H.  Taylor. 
Mules  for  spinning — ^21— J.  Knowles  and  J.  Banks. 
Mules  for  spinning  and  doubling— 3237— J.  Dodd. 
Nuts,  manufkctoring  metallio— 3188— G.  Haaeltiae. 
Ordnance,  mounting— 3077— A.  Moncriefll 
Urdnitnce,  prepsring  charges  for,  &o.— 3231— D.  Sntherlaad. 
Oxygen  gas,  manwlkcture  of— 6--J.  F.  Parker  and  J.  Tanner. 
Paper  bwrd,  machines  tor  making— 36— ^.  F.  Jones. 
Paper,  manufaetore  of— 16— L.  D  Aubreville. 
Pianos,  mannlkctnre  of— 3224— J.  •Bardies. 
Pitch,  treatment  of— 9— B.  Irvine. 
Portland  cement,  mannfactnre  of— 3221— J.  Cleavtr. 

PATXNTS  SlALtD. 


1797.  P.  G.  B.  Westmacott. 

1806.  J.  Syme. 

1807.  G.  P.  Harding. 

1808.  C.  Whittaker  A  J.  Cocker. 

1809.  J.  Laubereau. 
1811.  W.  H.  Wiiks. 
1817.  J.  Hart. 
1821.  J.  Whitford. 
1874.  v.  Wanostrocht. 


1676.  J.  P.  Chambeyroa. 
1876.  J.  P.  Chambeyron. 
1987.  G.  Haaeltine. 
2033.  E.  A.  Pontiftx. 
2093.  B.  PilkiagtOB. 
2398.  T.  Bennett. 
2421.  H.  Druoo. 
2477.  H.  and  F.  J.  Kemp. 
2600.  W.  H.  HaiflsJd. 


1803. 
1806. 
1812. 
1819. 
1824. 
1825. 
1827. 
1829. 
1834. 
1840. 
1841. 


Jf^ram  Comnduiaittn  ^'Patmtts  /mtmiI,  Jamaary  llth, 

Patsxts  Sialid. 

1861.  A.  Wydlcr. 


J.  Maynes. 

O.  Phalp. 

J.  Coton. 

W.  E.  Gedge. 

A.  Topp  and  J.  Holt. 

J.  Uif^ins. 

W.  £.  Gedge. 

F.  Peskeu. 

G.  Stevenson. 

P.  JE.  Le  Boulengf. 
F.  Gregory. 


1862.  L.  B.  Bodmer. 
1864.  W.  Irwin. 
1866.  J.  Slater. 
1866.  M.  Seott. 
1881.  J.  Newsome. 
1908.  G.  Eastwood. 
1979.  A.  Turner. 
2169.  A.  v.  Newton. 
2841.  T.  E.  Vickers. 
2927.  F.  P&ahaussr. 


PATBimi  on  WHICH 

73.  M.  WigaelL 

83.  J.  White. 
109.  C.  HiU. 
226.  W.  E.  NewtOB. 
287.  W.  E.  Newton. 

82.  H.  Charlton. 


Stamf  Dott  or  <60  has  axa*  pAro. 
93.  J.  Parker  and  J.  and  B. 

Wells. 
99.  J.  G.  MarshaU. 
106.  W.  Gone. 
113.  W.  Clelaad. 
129.  B.  Bomaine. 


PATXHra  OH  WHICH  THB  BVAMP  DUTT  Or  £100  HAS  BUS  FAXD. 

3178.  T.  Spencer.  I     73.  E.  Archibald. 

83.  E.  WUson. 


^iiiUtih   §£8ij|tts. 


Clasp  for  securing  cuiRi  or  wristband*— Jan.  11— 4683— T.  Tboaas 

Great  Barrow,  near  Chelmsford. 
Chape  and  buckle  for  saddle  girths  and  other  bands— Jsa.  16— 46^4 

—David  Power  and  Sons,  Walsal. 
The  people's.clothos  wringer-Jan.  17— 4686— O.  Aikir,  4,  WelllBT 

ton-street,  Blackfriars-road. 
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Oantob  Leotubbs. 

"Of  THE  Rkpboduotiov  OF  Natvbal  Fobms  bt  Abt 
AID  Hahufaotubx."  '  By  B.  Watbbhousb  Hawkihb, 
£6Q.,F.Q.S.,  F.L.S. 

Mr.  Hawkins  will  conclude  liis  Oourse,  on 
Monday  Evening  next,  as  follows : — 

Ja9.  SOtb. — ^Leottubb  V. — On  Ceramio  HaDufaotures, 
with  the  Influeooe  of  the  material  on  the  deasn  and  its 
nooesiAil  prodnction— modern  Terra- Cotta,  Delia  Robbia 
wve,  Majolica,  and  Parian. 

These  Lectures  are  open  to  Members  free  of 
charge,  and  a  Member  has  the  privilege  of 
introducing  ONE  Friend  to  each  Lecture.  A 
set  of  tickets  for  this  purpose  has  been  sent  to 
«very  member. 

Professor  Ansted's  Oourse  of  Six  Lectures, 
on  "The  Applications  of  Geology  to  the  Arts 
and  ManufSMstures,"  will  commence  on  Monday 
Eyening,  the  6th  February. 


Ordiitaet  Mbbtinob. 

Wednesday  Evenings  at  8  o'clock. 

FtB.  1. — *<0n  London  Sewage,  from  the  Agrictdtaral 
rointof  View."    By  J.  Ohalicbbs  Mobtok,  Esq. 

Pn.  8.— *<  On  the  OlaimB  of  Authors  and  Inventors  to 
^'(^perty  in  and  Protection  for  Designs  and  Inventions 
^t  published  at  Indnstrial  Exhibitions.*'  By  Thoicab 
Webstib,  Km}.,  P.R.8. 

Abt-Workhaksbip. 

The  following  is  a  list  of  the  Prizes  awarded. 
The  judges  were  Richard  Redgrave,  Esq.,  R.  A., 
M.  Digby  Wyatt,  Esq.,  and  John  Webb,  Esq.  ;— 


IsT  Dmsiov. 
Works  Exboutsd  from  Prbsoribkd  Dbsigns. 

Class  I.— Cabtino  ih  Habblb,  Storb,  ob  Wood. 

(a.)  The  Human  Figun, — ^Work  executed  in  mazble  or 
stooe,  after  the  Boy  and  Dolphin  cast  from  a  chimney-piece, 
ascribed  to  IhnaieUo, — ^Foor  works  sent  in. — Ist  prise  of 
£16  to  G.  T.  Sherbom,  69,  Ponsonby-plaoe,  Millbaiik» 
S.W. ;  2nd  price  of  £7  10s.  to  Alexander  Eenmure,  48, 
Pancras-square,  N.W. 

(5.)  Ornament. — ^Work  executed  in  marble,  stone,  or 
wood  after  a  carved  chair-back  in  the  Sooth  Kensinstoa 
Moseam. — One  work  sent  in. — ^Ist  prize  not  awarded; 
2nd  prise  of  £6  to  James  Stuart,  7,  Pancras-square,  K.W. 

(c.)  Ornament. — Work  executed  in  stone,  after  a  Ootkic 
hraehet  in  the  Architectural  Museum.— Three  works  sent 
in.— Ist  prize  of  £10  to  T.  V.  Wran,  65,  Lambeth-walk, 
S. ;  2nd  price  of  £6  to  John  Barker,  7,  Drayoot-street, 
Sloane-souare,  B.W. 

(if.).— Work  carved  in  wood  after  a  design  by  Hofhem. 
—One  work  sent  in. — 1st  prise  not  awazded ;  2nd  prise  of 
£10  to  W.  H.  Baylis«  69,  Judd  street,  W.G. 

(«.)_Work  carved  in  wood  after  the  Head  of  a  Harp 
of  the  period  of  Louis  XVL— One  work  sent  in. — ^Ist 
prise  not  awarded ;  2nd  prise  of  £7  10s.  to  T.  E.  Mayle, 
17,  James-street,  Camberwell-new-road,  S. 

(/.)  OmofiMn^.— Work  carved  hi  wood  after  an  / 
picture  frame.—^o  works  sent  in. 

Class  2.— Bbfoussb  Wobk  ih  abt  Mbtal. 

(a.)  The  Human  Figure  ae  a  bae-rdief;  after  St^hael^i 
"  Three  Oraeee.**—Foar  works  sent  in.—  1st  prise  not 
awarded ;  2nd  prise  of  £5  to  W.  Holliday,  14,  Naaoor- 
street,  Islington,  N. 

(6.)  Omafnen^.— Work  executed  after  a  Flemish  salver 
in  the  South  Kensington  Museum.— Three  works  sent  in. 
—1st  prise  of  £6  to  Septimus  Beresford,  29,  Myddelton- 
street,  E.C. ;  2nd  nrise  of  £8  to  H.  B.  Batchelor,  149,  St. 
John's.street-road,  £.0. 

Class  8.— Haxmbbbd  Wobk,  nr  Ibob,  Bbass,  ob  Oofpbb. 
Omament.^'WoTk  executed  after  a  portion  of  the 
Pediment  of  a  Gate  (German  work,  date  about  1700),  in 
the  South  Kensington  Museum;— Three  works  sent  in. — 
1st  prise  of  £7  10s.  to  T.  WUisUnley,  10.  Arthur-street, 
New  Oxford-street,  W. ;  2nd  prise  ef  £6  to  J.  Zobd, 
189,  Enston-road,  N.W.;  extsa  prise  of  £2  to  W« 
Lethereo,  Lanadown  Iron  Workfli  Cheltenham. 


164  JOURNAL  OF  THE  SOCIETY  OF  ARTS,  Jakuabt  27.  1866. 


Glass  4. — Gabyino  in  Ivory. 
{a.)  Human  Figure  in  the  round.—  After  an  Ivory,  by 
Fiamingo^—Two  works  sent  in. — No  first  prize  awarded. , 
—Two  second jprizes  of  JEiO  each  awarded ;  one  to  J.  MT. 
BeiitHr,  »,  *erwood-*ifl*t,  QMmmmtm,  W,;  ««1 
cm  to  John  QMuu-ds.  ^^ 

(&.)  OnMf«pi<.^Work«XBcntedi^t«ra|Nlr^  fbMiu 
—No  works  seot  in. 


Glass  S.^Ghasiko  in  Bbohzb. 

{a.)  The  Human  /V;v8e.^Bzecated  after  a  ndneed 
copy  of  •'  (%<!«."— One  work  sent  in.— 1st  priM  of  £10  to 
T.  Nichols,  4,  Everilda-str6et,Hemingford-road,  N. 

(6.)  OmawMTrf.— Work  ezecnted  after  Ooutier,  from  a 
cabinet  in  Abe  pooassion  of  Her  Majesty  the  Qoe«.^ 
Nine  works  sent  in— 1st  prize  of  £10  to  R  B.  Barrett, 
«6,  Harrison  street.  Ora/s-lnn-road,  W.C. ;  2nd  priae  of 
£7  10s.  to  a  J.  Hatfield,  16.  Alfrednrimt,  SMenham 
Conrt-road,  W.G. 

Class  6.— Etchiv«  and  FiwaBivaro  ox  Metal-^ou^ 


<aK»wwMii<.^W«fc  eKeaated  After  arabesques  by  Laca« 
VaB  Ley^en,  WW.— Two  worin  seot  in.^lat  priae  of 
*10  to  GilUa  Macfaende,  U,  T«doMtreet,  Shefi^U. 
«id  pnze  not  awarded. 

Class  7.-^Ekaiicl  Paintiivo  oh  Gofpbb  ob  Gold. 

«  li'  ^  ffuman  F^un.—AfUir  Saplui^^  dsaiga  ijf  iM 
*•  Thru  Gracet,''  ezcated  in  tfriratTZe.— No  works  aent  in. 
(A.)  ihmmmfl^^EmaalM,  after  a  Gmnan  aMbesqna 


2*  f      to  Samuel  Gooper,  Longfield-plaoe,   HarUhOl 
Stoke-on-Trent.      2nd  prize  of  £10  to  Q.  H.  Stevew! 
Umbeth  Glass  Works,  Carlisle-street,  S.  ^ 

Female  •oqjpetition.^Ona  work  sent  in—lst  priaenot 

•"^S^-  !"*  P"«  •^  ^^^'  ¥  Miss  B,  XmnL  Wiad. 
mill.la»<|,  lr«Jtfoi<,W-  ^^^ 

Glass  14.— Gkic  ENOBAviNa. 

(a.)  i^i^n  Ajflrf,— After  an  original  in  the  posBeanon 
of  John  Webb,  Esq.— Three  works  sent  in— No  prizes 
awarded.  ^ 

(h,)  FuU'^kfigure.—kfUx  an  original  in  the  posses. 
•iOB  of  John  Webb,  Esq.— One  woHe  sent  in.— Istpriw 
not  awarded ;  2nd  pnze  of  £5  to  John  Wilson.  14. 
Ueaater-pilaoe,  W.G. 

Glass  16.— Die  Sikkino. 

Human  Aeadl— After  the  head  of  the  Prinoe  Consort, 
by  W^^  on  <lie  Society's  medal.— Fire  woito  sent  in.— 
Ist  pnze  not  awarded ;  ^d  prise  of  £5  to  JfjboAitobett, 
5,  Gloncester-tecrace,  EeniiiBgi0a..|Mick,  & 

OiiASS  16.— GlAIB  BMWK0. 

OrMMSBt— After  an  original  in  the  flouth  EentioftoD 
Uoaeiun.— No  worka  sent  in. 


<14lh  «Mtoiy)^llo  wOTks  aent  i«. 

Class  a^-PAormra  on  PbMKAnr. 

vrt/2:i  ''2*J'^«  .FV»»r«.— After  JBapAmT^  *•  JWw 
VMdren,  fa  the  cartoon  of  "  X^w^.**— Seyen  works 
sent  m. — Ng  prizes  awaided. 

(ft.)  Omam€n(._BzeGnted  after  arabesques  by  Lucas 
Vw  I>yden,  1528 — Two  worfcs  sent  in.— 1st  prize  of  £$ 
SiL5vF^*£"'  South-itreet,  Mount  PViaaant,  Featao. 
Btaflbrd^ire  Potterfee— No  second  |)rize  awanM. 

CmSS  9.— DiBO0»AVfTS  pAisToro. 

<f. O^AIkr  an  onmmmi,  inm  Cntd  R.  Pandm,  aev 
jUodi,  from  a  drawing  in  the  Sonth  Ksmf^^gt^  u.^^J^ 

2??  *??■  •?>*,<n-^*  Pnw  not  «w«r«bd.^8iid  priae  of 
/ifx^  Henk,  <3eo^gi«traet,  Stoke  ■fOD-TnuT 
(6.)  Oriki»i«it— Bsaeatad  aftar  a  M0t^«  >»»,,  In  the 

«wUi  KeanngtoB  AKnawn^Ka  wioibseBl  ia. 

CwiM  M).^Iiiia»s  nr  Wmd  (MaBouHRr,  4»  Btoli. 

Ivwr  OS  MisnuM 

0piiafi^.~.Bz6cated  after  a  spechneo  in  the  possswioo  i 
Of  the  Hon.  John  Ashley.— One  woric  sent  in  (metaS), 

Olmb  ll.-«CAiiax>  OvmNo. 
-n^^'i'^S".*"  J^o?.- After  Wyon't  heads  of  the  Qoma 

tLIIXI^*  ?^'^ih  *'°.  *»>«  J"««'  medal  of  imZ 
Two  woAs  sent  in— 1st  prize  not  awarded.-.2nd  mU  of 

r6  /JSS^^"^  ^f '  King-s-iK>ad,  Ghelsea,  S.^^ 

(ft.)  ^«tmfll.--Work  executed  after  Wyon's  ''8i.  Georae 

imdthe  l>raponr  on  the  Prince  Goiisort'a  medal.-3K 

work  sent  m — No  prize  awarded.  *«««v.-n^o 

Class  12 — EKOBAviKa  on  Glass. 

Ornammi.'^Work  exocnted  after  ambcflqaes  by  LmiM 
Van  Leyden.  1628.^No  works  aent  inT^^       ^^ 


Class  17.— BooKBorDaro  and  Lbatbb  Wobk. 

(a.)  ..SoolMidiM^.— After  .an  ItaJlu  neolmen  in  the 
South  Kensington  Museum.— One  woA  sent  in— Irt 
prize  of  £7  lOs.  to  Louis  Gentii,  15,  Broad-court,  Bow- 
street,  W.G. 

(6.)  Leatherwork,—OuiBide  covering  of  a  jewel  casket. 
Onginalin  the  South  Kenaington  Mninwmi  Jffrr  irr^ 
seat  in.  . 

Glass  18.— Embboumbt. 
.  OmoMMt.— After  a   Germaa  tix-^nff^  jq  (the  Green 
vaults  at  Dresden,  or  an  Itolian  Silk  in  the  South  Km- 
sington  Museum,  No.  7468.-i.No  worin  sent  In. 

2vp  Divulov* 
WoBKsExBorrrBD  without  l^asosiBSDDKsiavs. 

Wood  GAaynra, 

(a.)  MmmfymeimmUo0rhM9^dirff  amkmiimrmtm»l 
f»*<f6  m^  be  umd  at  aa(;eMorwt.^Twsly«  woiksscot  ».— 
No  first  prize  awarded — ^2nd  priae  of  £15  to  Haik  Bogen, 
111,  Tachbrook-etreet,  8.W.,  for  a  oatring,  ** Spring ;"  a 
Child's  Head.  3rd  prize  of  £10  to  James  OriCthi,  6, 
Addington-plaoe,  York-road,  8.,  for  a  curving,  **  Cainpre- 
parfDg  hie  Saorifioe."  Batia  i»fae  of  £S  to  T. W.  WallU, 
Loath,  for  a  eanrtog  of  a  CbMB  Bmd,  «  Bops  fortite 
J^tura." 

(M  Animator  ttiU  life.  FruU,  fiomr4y  or  ftafwr^lfdi^ 
mag  be  ueed  as  aeeesaoriea^-'Tiye  woriu  aent  Iil— 2nd  prize 
of  £7  lOs.  to  T.  W.  Wallis,  Louth,  for  a  carving  of 
"  Wagtail  and  Fly."    1st  and  drd  prices  not  awarded. 


Glass  18— Waix  Mosami. 
HmmmBead-^AOet  BeHini,  of  Milao. 
General  competitwii  ..-Three  woiIm  asnt  in 


«— 1st  price 


(e,)  Natural  fdiage.fruU,  orflowert^  orcooo^Umal  wna- 
ment  in  i^iehgroU^mJIguree  aranmaUnuiyftrm  acceswrietf 
pre/srenee  bem^  given  whore  the  wtrk  m  ^on  t^pUtd  cha- 
raeter  for  ordmarv  decorative  purpotee,  at  fw^Bsm^  ceof 
mereiai  vo^m.- Nine  works  aent  in. — ^No  fint  or  second 
prizes  awarded.— Two  tbiid  prizes  of  £5  eaoh awarded; 
one  to  George  Murray,  6,  Glaremont-plaoo,  Heodereon- 
row,  Edinburgh,  for  a  carving  of  a  Frieze ;  and  one  to  W. 
M.  Holmes,  101,  Dean-street,  Soho,  W.,  for  a  Tripod- 
stand.  Extra  prize  of  £3  to  George  Lock,  26,  Albert- 
street,  Gamden-town,  N.W.,  for  a  carvinir  of  Festoons  of 
Ftowera.  ^ 


An  extra  prize  of  £5  to  Gerrard  Robfason,  14,  Duke- 
street,  Maochester-aquare,  W.,  for  csrrings  of  the  butnao 
fignra  in  tha  round. 
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|PtamMn08  b(  t|re  Stiatii. 


Oamtor  Lboturbs. 
Fourth  Lsotubb.— Mondat,  Jan.  23. 

The  argament  whioh  Mr.  JUwrnm  had  endeavoorad  to 
imtiin,  CD  the  three  pceriooi  oooiaioiis  on  which  he  had 
addreaeed  the  Society,  oo  the  foMect  of  the  Beprodnotion 
of  Natural  FomiB  by  Art  and  luurafaotnrei  hiul  been  to 
•bow  thai  the  education  of  the  hand,  with  regard  to  art, 
coQtinneB  to  be  in  excen  of  that  of  the  mind.  To  attain 
to  any  degree  of  fame  in  the  higher  branches  of  art,  the 
artiit  mnst  possen  lome  innate  feeling,  bat  as  there  were 
thoie  who  coald  write  and  speak  good  English  withoot 
boiog  bistorians  or  poets,  bo  there  were  artists  possessing 
a  certain  amonnt  of  good  sense,  which,  when  it  had  ao- 
qoired  good  taste  by  edncatioo,  coold  be  of  more  real  ser- 
irioe  to  manufacturers  than  the  bighest  Ideal  powers  when 
not  sabmitled  to  a  well*r^galated  mind.  But  the  artist 
who  was  intending  to  aid  manuiactarers  must  obtafai  some 
knowledge  of  the  process  and  materials  by  which  hie 
works  were  to  be  multiplied.  On  the  present  occasion  it 
WM  Mr.  HawkinnTs  intention  to  call  thebr  attention  to 
metal  work.  The  various  meuds— iron,  brass,  copper,  and 
the  precioas  metals— were  so  constantly  used  in  the  every- 
day nscessities  of  life,  ftom  the  cottage  to  the  psJaee,  and 
in  our  diuiches  and  other  public  builaings,  that  there  was 
a  vast  demand  for  the  oomMoation  of  art  with  tiiese  ma- 
terials. Mr.  Hawkins  sketched  on  bis  bUck  canvass 
several  jnstanoes  of  defective  designs  in  metal  work, 
pointing  out  the  paucity  of  invention,  which  induced  our 
artists  to  become  mere  imitators.  He  censured  the  in- 
cesant  use  of  reproductions  of  flowers  in  everr  material- 
wood,  leather,  gutta-peroha,  porcelain,  and  iron.  He 
also  showed  how  unfit  feathefs,  flowers,  and  ribbons  were 
to  kxm  part  of  the  decorations  of  cast-iron  gates;  and 
svsQ  when  water-lilies  were  introduced  veiy  appropriately 
into  a  design  for  a  drinkiog-ibuntain,  he  remarked  that 
bad  the  artist  exercised  his  thinking  faculties  he  would 
not  have  placed  these  flowers  at  the  top  of  a  high  arch 
formed  fay  tree  branches,  in  total  violation  of  their  natural 
position,  which  was  floating  horizontally  on  the  surfiice  of 
the  water.  Mr.  Hawkins  proved  the  necessity  for  a  know- 
ledge of  the  process  of  castmg  to  those  who  design  models 
far  reproduction  in  metal,  by  demonstrating  the  diflBculties 
wbidt  were  often  thrown  in  the  way  of  the  moulder  by 
the  ioBlleQtion  of  the  artist  to  the  requirements  of  tfaie 
process.  If  the  designer  had  merely  learnt  to  draw,  and 
not  to  model,  he  would  find  great  difficulty  in  adaptiuff 
bis  designs  so  as  to  avoid  **  undercuts,"  which  render  it 
DsoessBiy  to  divide  the  mould,  thus  increasing  the 
Uboor  and  adding  to  the  expense  without  neoes- 
nily  eohandng  the  beauty  of  toe  work.  During  Mr. 
Hawkins's  lecture  his  observatiims  on  metal  casting  were 
iOnstrated  by  a  workman,  who  was  making  a  suid-monld 
tarn  a  group  of  aurochs,  which  Mr.  Hawkins  had  modelled 
some  years  ago.  This  process  the  lecturer  rendered  intel- 
l%iUe  by  his  outUoes  on  the  black  canvass.  On  the  next 
ooessioa  (Monday*  Jan.  80)  metal  will  be  poured  into  the 
moidd,  to  complete  the  demoustration  of  the  process  of 
OMtal  easting  so  usefial  to  the  designer. 

EiOHTH  Ordinabt  Mebtino. 

Wednesday,  Jannary  25tby  1865 ;  William 
Hawxs,  £aq.,  Ohairman  of  the  Oonncil,  in  the 
chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Bonneijee,  W.  C,  106,  Denbigh-st.,  St.  Geoige's-rd.,  8.Wi 
Hill,  Frederic  The  General  Post  Office,  E.O. 
Peekett,  George,  10,  Aberdeen  park,  Highbury,  N. 
Perldns,  Hooghtoo,  25,  Mortimer-street,  W. 


Robinson,  Noel  Hooke,  6.  Great  Qoeen-street.  S.W. 
Rodpir,   Captain  William,  R.N.,   9,    ShawBeld-strcet, 

Kmg's-road,  S.W. 
Sancton, Philip, 28,  Cumberland-ter.,  Regenfspk., N.W. 
Smith,  Colonel  John  Thomas,  R.E.,  27,  Cannonat.,  B.C. 
Stone,  George  Graham,  78,  Holland-park,  W. 
Sodlow,  John  J.  J.,  8,  Manchester-boildingB,  S.W. 
Thompson,    Thomas  C,  42,  Belsize-Fark,  N.W.,  and 

Sherbura  Hall,  Durham. 
Tomline,  William,  5,  WhitehaU-yard,  S.W. 

The  following  candidates   were  balloted  for 
and  dnly  elected  members  of  the  Society  :— 

Haines,  Alfred,  Eensal-bouse,  Harrow-road,  W. 
Enowles,  S.,  TotUuffton,  near  Buiy,  Lancashiie. 
Mayson,  J.  8.,  Charlotte-street,  Manchester. 
Tremlett,  Rev.   Francis   W.,  LL.D.,   The  Panonage 

Belsize-park,  N.W. 
Whitehead,  J.  B.,  Rawtenstall,  Laooaahiro. 

The  Paper  read  was — 

ON  THE  BEST  ORGANIZATION  FOR  PROTECT- 
ING LONDON  FROM  THE  RAVAGES  OF  FIRE. 

Br  Chas.  F.  T.  Youho,  Esq.,  C.E. 

Fire,  like  the  rest  of  the  elements,  when  properly  used 
and  controlled,  is  an  excellent  senrant  and  asristant  to 
man ;  but,  when  it  obtains  the  masteiy,  it  is,  as  we  find 
from  past  and  continued  experience,  a  most  terrible  and 
ruthless  tynnt,  destructive  alike  to  life  and  property,  and 
perfectly  indiscriminate  in  its  ravages.  The  ndace  and 
the  hovel,  the  prince  and  the  peasant,  the  old  and  the 
^oung,  are  equally  open  to  its  destructive  influence;  and 
It  becomes  the  bounden  duty  of  all  to  do  their  beet  to  pre- 
vent its  doine  mischief,  and  confine  its  powers  withfai 
those  bounds  m  which  it  is  found  to  act  most  beneficially 
for  man. 

Carelessness  and  wilfobiess  are  the  two  best  allies  fay 
whose  influence  it  so  Anequently  exceeds  its  bounds,  and 
against  these  it  is  impossible  always  to  guard ;  consequently 
we  find,  ih>m  the  earliest  ages,  provision  made  for  restitu- 
tion or  punishment,  according  to  the  origin  of  the  fire, 
and  in  the  case  of  wilfubiess  it  was  punished  by  death. 

From  a  death  by  fire  or  burning  we  all  instinctively 
shrink,  and  with  reasoo,  for  a  more  fearf\il  or  terriflc  ter- 
mination to  one's  existence  cannot  well  be  imagined ; 
therefore,  as  when  a  fire  once  breaks  out  it  is  imposnble  to 
foretell  the  extent  of  its  ravages,  or  the  loss  of  life  tba^ 
may  ensue,  it  is  proper  that  the  punishment  of  arMm 
should  be  made  most  severe,  and  also  that  for  calpable 
carelessness,  the  effect  being  the  same  though  the  motives 
may  differ. 

A  large  fire,  especially  amongst  much  inflammable  ma* 
terial,  is  an  awful  and  magnificent  sight,  and  one  usually 
as  ruinous  and  fatal  in  its  results  as  it  is  extensive  and 
magnificent  in  appearance.  In  a  few  hours  the  labours  of 
a  lifetime,  or  even  of  a  generation,  disappear,  leaving  in 
their  place  a  shapeless,  useless  mass  of  ruin,  and  the 
owners  or  depenaents  houseless  or  penniless,  and  fre- 
quently to  commence  again  those  labours  and  exertions 
tnat  possibly  another  year  or  so  would  have  rendered  un- 


To  provide  some  means  for  counteracting  these  dreadful 
effects  seems  to  have  been  a  part  of  the  business  of  every 
civilised  nation  fh>m  the  earliest  times ;  and  there  can  m 
no  reason  to  doubt  that  such  means  existed  and  were  in 
use,  in  most  of  the  celebrated  cities  of  antiquity,  such  as 
Nineveh,  Babylon,  Tyre,  and  others ;  for  it  is  difficult  to 
believe  that  the  engineem  and  mechanicians  of  those 
cities,  whose  talents  and  skill  are  so  well  known,  would 
have  omitted  to  provide  some  means  of  counteracting 
or  extinguishing  fires,  the  fearful  ravages  of  which  were 
well  known  and  would  be  of  such  injury  to  their  mag- 
nificent cities.  That  this  was  the  case  is  rendered  the 
more  probable  from  our  finding  that  Pliny  the  Younger 
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wrote  to  the  Emperor  Tfbqmi  asking  .pennkiion  io  «iteb- 
lish  a  fire  brigade  of  150  men,  into  whiohhe  Bropoaid  to 
admit  only  those  of  that  barioeflfl :  and  we^ad  himaftaling 
that  the  town  of  NiooBaedia  was  bonit,  beoaiiae  of  'the 
lazioess  or  indilTtreiice  of  the  iDbAbitants,  and  from  waat 
of  proper  machinea  or  apDaratOB  for  exlbigiiiahiag  the 
flames.  When  ancient  Borne  twaa  rebuilt,  emiy  oitiaen 
was  required  to  keep  in  his  boose  **  a  maohine  (for  ex- 
tinguishing fire ;"  but  what  those  machiiMB  were  ^we-are 
not  informed.  As  in  thoaedays  ttaexe  w«e  iboekeia^  mops, 
hooks  and  syringes,  it  is  reasonable  to  suppose  that  they 
were  the  latter ;  for  we  find  ihnt'the  dioMBOons  of  fliese 
squirts,  when  employed  for  extinguishin|g  fire,  •wen  gen- 
erally  regulated  by  those  of  the  building  in  which  th^ 
were  to  be  used.  Plii^,  in  speaUng  of  fire  machines,  uses 
the  term  •*  Bipho,"  whioh  *by  some  is  tnken  for  pipes  or 
water  tubes ;  bat  in  a^paasage  from  a  ingment  of  a  wotk 
of  ApoUodoms,  the  arohiteot  to  ihe  JSxa^pmor  Trajan,  we 
are  told  when  a  fire  occurs  in  the  npper  nart  of  a 
house  and  the  '*BifM*  is  not  at  Iwnd,  to  ttte  leather 
bags  and  fill  them  with  water,  connecting  long  p(psf  o 
them ;  and  then,  by  compressing  the  bags,  the  water  wiU 
be  thrown  to  oertain  heights ;  therefore  it  ia  ifair  ito  »y, 
from  this  description,  that  whaitever  the  **  fiipho"  may 
have  been,  it  was  evidently  a  fire  engine ;  for  if  such  a 
rude  oontrivanoe  asihat  described  was  applicable  in  its 
stead,  it  moat  be  tolerably  evident  ihnt-tbe  '*  Sipho"  was 
an  efficient  maohine  for  the  povpose. 

The  ancient  Romans,  we  nre  told  .by  Snatonios,  main- 
tained bands  of  trained  fire<4nen  oalled  matrionlarii,  wfaoae 
duty  it  was  to  extinguish  fire ;  anditbeae  leare  also  Am* 
men  in  all  the  provineial  towns.  PetionioB  mentioiis  >tbeir 
catting  away  with  axes*  and  throwing  water  from  bookets 
ftt  fires.  To  the  aneients  who  lived  'nearly  fiOfiO  yetn  ago 
we  are  indebted  for  the  modem unannit  tengjne,  wJrieh'was 
invented  by  Ctesiblos,  of  Alexandtia,  aftengineer  of  ^that 
city,  who  lived  in  the  166th'0^nq)iad,  or  about  ISO  yean 
B.O.  His  pupil,  Hero,  of  the  same  city,  deecribea  one  in 
his  "  Bpiritalia,"  whieh  had  metal  eylinder»-HnelaUiD.^is. 
lons-^q[Hndle  valves,  with  goaids^  pieventiheir'Meiiing 
too  iar^a  goose  neokt  formad  by  a  kmd  of  awivd  Johit^ 
aomething  like  a  union  or  conplingaorow*-4he  apptieation 
of  an  air  vessel^two  pumps  fSoraing  the  water  throogh 
one  pipe— and  one  lever  to  wodc  bothfNnnps;  all  these 
are  features,  some  or  aU  of  -whioh  •fa»ve  been  vevived  and 
brooght  fbrwand  in  modem  times  9a  great  imfvevements 
or. inventions. 

It  would  .be  tedious,  <voiild  'take  up  too  tnmdi  ihne,  >and 
be  foreign  to  my  prestfit  pnrpose,  io  give  a  oonseostive 
aooonnt  of  the  di0srentlawa,'onltnattoes,  raleatasid  r^gi^ 
lations,  made  from  theae  times  for  oottingiiiahing  or  oon^ 
trolling  fires,  but  they  will  be  foond  folly  treated  of  ina 
new  work  on  the  subject  shortly  to  be  published :  thena- 
fore  I  prc^KMs  to.oomnwaoe  with  what  has-been  dona  to 
protect  London  since  «the  Qreat  Fhre  of  1666.  Xbe 
anormous  destrustion  of  fvopecty  by  ihis  tremeodonaooii- 
fiagration  seems  to  have  oonvinoed  the  GoveanuBt  iO&d 
City  authorities  of  tibe  impciative  neceauty  of  «»e  wett 
regulated  means  and  appliaoeea  fortha  eentialliag  of-fiiea, 
and  Acts  of  Parliament  and  Common  Oonaail  were  passed 
to  obtain  them.  The  eity  waa  divided  into  four  ^istriela ; 
each  of  the  twelve  companies  and  aldeamen  were  io  pro- 
vide themselves  with  brazen  sjmnges,  leather  faoeketa, 
Mden,  pickaxes, shoiPele,  4to. ;  and,  toobtain  the  w»ter 
laqaired  for  the  engines  and  sqpurts,  pnmpe<were  oidflted 
io  be  placed  in  all  wella,  and  fire  ploos  in  theseverelmain 
fipasbehmgingtothe  New  River  and  ThaoMB  Waterworks. 

In  the  ofioial -report  or  aeeonat  of  ihe  Great  Fbe,  dated 
Whitehall,  September  8th,  1666,  it  is  remarked  that 
«*  this  lameniabls  fire  in  a  abort  time  beoame  too  big  to  be 
managed  by  any  enginea,"  thus  shesring  that  some  athv 
maiatoa  besides  ikm  hand^sqnvts  mnst^ve  been  m  ore. 
These  band^nirts  were  worked  by  three  men,  one  on 
aaoh  aide  to  hM  and  direot,  and  one  at  the  msteorrod  to 


In  1708,  the  6th  year  of  Qoeen  Anne,  it  was  enacted 
that  "  each  pariah  shall  keep  a  lai^ge  engine  and  a  hand 
engine,  and  a  leathern  pipe  and  socket  of  the  same  size  as 
the  plug  or  fire-cock  (of  the  water  mains),  that  the  socket 
may  be  put  into  the  pipe  to  convey  the  water  clear  to  the 
engine,"  under  a  penalty  of  ten  pounds.  It  also  provided 
that  the  fiiatipeiaonwho«ffived  with  a  pariah  eogine  to 
exInnguiBh  a  fire  waa  antitled  to  dOa.  reward ;  the  second, 
20a. ;  and  ithe  ithhfd,  10b.  ;  provided  the  engines  were  in 
^od  Older,  ''with  a  aoelut  or  hose  or  leather  pipe.**  This 
Ant,  with  the'uanal  ohaacterfeticof  Engliah  Acta  of  Par- 
liament,  contahiad  no  praoaion  er  regulation  for  the  pay. 
mentof-theaKpanaea  of  wocking  these  engines  at  firei, 
nor  did  It  impose  wasy  obligation  on  each  parish  to  take 
the  engines  to  a  fin;  tiMrefore,irthe  engines  aodiequired 
applianeaa  ware  provided  by  eaeh  ^parish,  the  Act  woald 
be  duly  complasd  with,  andithey  need  not  be  used  at  all, 
bat  hapt  looked  «p,  tf  H  pleased  the  pariah  authorities  to 
doao,  without  tn>aiiy 'way  oontravening  the  provisioos  of 
it--ra  fine  eaample^f  fthelagislative  wisdom  of  theSolom 
of  the  16th  eanlB^. 

In  1709,  '«he  ownan  and  kaepeca  of  "  other  laiige 
engines  "  (not  .parish  engines)  were  entitled  to  the  same 
lewaid  upon  airieing  with  them  and  assisting  in  eztia- 
gnishinp  a  fire.  In  ftheaame  year,  an  Act  was  passed  by 
whioh  it  was  anaeted,  **  That  every  servant  by  whose 
nogligeooe  or  cardsanasa  a  fire  should  be  oooasioced, 
should  foifoit  one  hundred  pooads,  er,  in  defoolt,  be 
impriaoned  and  kept  to  hanl  labour  during  eighteen 
oaonths."  In  the  case  of  aetting  ilre  ic  a  house  wiUdUy, 
it  was  made  a  capital'Oflenoe,  poniahnble  by  death. 

From  Hm  time  a  ^nriod  of  nearly  one  hnndred  yeirs 
olapaed,  ^ns.,  to  1608,  without  any  really  efficient  flystem 
tat  protestiog  the  naetrepolia  from  fire  being  brought  for- 
ward, or  anything  (being  done,  eaoept  a  little  '<  trnkeriDg" 
lay  Acta  of  Pariiament,  in  relation  to  parish  engines,  4m. 
In  1808,  howBivar,  Bir  Frederick  Movton  JSdcn,  thethea 
ehswman  of  'the  <€Hohe  insuanoe  ofiioe,  attempted  to 
form  a  fire-engine  eatahlitfiment,  for  the  protectkm  of  life 
and  ptropei^  from  lovhy  fire.  He  proposed  that  esoh 
ofiaeehouldfiuiaishiK)  firemen;  that  all  raatteFs  relating 
to  appointments  of  firemen,  and  the  boshiess  eoDosded 
with  the  proposed  astahliahment,  ahaold  be  managed  by 
an  JSngine  Oommittee ;  and  that  eaeh  offioe  should  pay  an 
equal  oontribntfon  towaidsihe  eaqpenaaa  of  the  estahiiah- 
aaent.  By  ihe  end  of  the  year.  Sir  Frederick  was  ooa- 
vineed  of  the  time  not  being  yet  oame,  by  finding  that 
onlyone  ofiiae,  ont  of  all  the  number,  namdy,  the  Aths, 
oonld  be  got  io  join  Aum;  oonae^aeDtlybegaveapthe 


▲boot  the  year  1826,  a  nnion  aimUar  io  that  piepoe«l 
•fay  Sv  F.  iL  £d0n  17  yearn  before,  was  fofmsdbythf 
Son,  lUnion,  and  fiegnd  Exflhaage,  who  plaead  all  their 
engiaae  and  mon  nnder  one  anpermteDdent;  and  mat 
'time  afrerwaidBAhey  were  Jokied  by  the  Atlaaand  Fbaai^ 
On  the  lat  JawHiy,  1888,  the  LoKkw  Fire  BngiBefis- 
tahaishmimt  vrastfeaaaed^lsy  ten  of4he  inaonnoe  oampaoies 
uniting,  w^th  the  view  of  rednoing  the  separate  exptfiM 
of  eaoh  office,  and  gMtg  mntiud  asilstanoe  at  w- 
Theae  ten  oiBoea  were  ihe  AlKanee,  Atlaa,  Olobe,  ha* 
perial,  London  Aasnaanne,  Protector,  Boyal  Exohanga, 
Sun,  Union,  and  Weatminaler,  and  thus,  after  thelapie 
of  a  quarter  of  a  centunr,  wee  tfie  system  proposed  by  Sir 
F.  M.  Eden  carried  into  nractioe,  chiefly  through  the 
exertions  of  Mr.  BeU  FGrde,  a  leading  director  of  the 
San  Fire  Office,  and  tbn  brigade  OMrfsM  of  fiO  men  and 
19  stations.  XIpto  thia-period  the  enginea  and  puni<n 
individual  offices,  and  there  belonging  to  parishei,  •"^f^J*® 
of  the  large  private  firms,  were  the  only  means  available  tor 
uae  in  oaae  of  fire;.and  atitbe  piesentmmaeat  there  exisu 
no  public  means  for  this  purpore,  we  being  as  it  seems  coo- 
tent  to  rely  on  private  enterprise  fbr  that  protection  whicn 

H  is  the  bonndan  dvty  of  ihe  pobUe,  and  the  pnbiio  <)Dm 
^  .  to  supply ;  it  being  a  matter  of  vital  hnpertanoe  to  »e 

force  the  water  out,  juat  the  aame  aort  of  ihing  aa  waa  public,  indtvidaaUy  and  ooUeotively,  that  aoeh  meaos  be 
need  soma  1800  yean  befraal  I  provided  and  maintafaied  in  the  highest aH*e of  efiewwqr 
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otectioD  obiained  from  the  existeoce  of  pftriah 
of  the  moat  ineffBotnal  ohancter,  though  there 
<  DouUe  ezoeptioiMt  auch  as  St.  Ann's,  Soho, 
Islington,  and  a  few  othen,  for  wo  find,  from 
908  given  by  Sir  Richard  Mayne  before  tlie 
auBitiee  of  the  Houae  of  Commona  in  1862  on 
ba  Metropolia,  thai  thev  are  *'  mostly  at  churches 
bonee,  mider  the  charge  of  beadlea  or  private 
rbo  are  pud  a  trifling  anm  by  the  parochial 
iL  At  great  firea  they  are  quite  inefficient,  and 
( &ea  they  are  not  wanted.  There  are  98 
B  LaodoD  which  are  boond  by  the  old  law  to  keep 
M  in  each  pariah ;  if  they  do  it,  it  is  no  doubt 
a  inafieetiuu  manner.'*  We  also  leani  from  the 
iflDce,  that  of  the  engines  for  wliich  engine 
id  aouJl  renta  are  paid,  one  ia  aaid  to  be  bricked 
I  a  blacksmith's  shop,  and  if  a  fire  happened 
MTTieea  were  required,  part  of  the  wall  of  the 
id  have  to  be  pulled  down  to  get  the  engine 
man  is  paid  for  looking  at  it  occasionally; 
ith  the  Tiew  of  seeing  it  doea  not  ran  away  of 
oonL 

aea  a  pariah  engine  may  be  aeen  ranning  express 
t  the  rate  of  about  a  mile  and  a-half  an  hour, 
1  pnahed  by  half  a  doaen  poor  old  worn  out 
nm  the  workhouse,  esoortoa  by  a  crowd  of 
tile  ragamuffins  of  the  neighbourhood,  and  in 
Me  of  perfect  order  and  efficiency,  that  when 
i  the  fire  it  cannot  be  put  to  work;  this  has 
appened  under  my  own  notice. 
I  givea  the  following   capital  description  of  the 

0,  and  arrival  at,  a  fire,  of  a  parish  engine : — 
v  aaw  a  parish  engine  at  a  regular  fire  but  once. 
9  in  gallant  style — three  miles  and  a-half  an 
HI ;  there  waa  a  plentiful  supply  of  water,  and 
ft  apoo  tlia  spot.  Bang  went  the  pumps ;  the 
Nrad  ;  tike  beadle  perspired  proAisely ;  but  it 
Uinataly  discovered,  just  aa  they  were  going  to 
re  out,  that  nobody  understood  the  process  by 
•■  engioa  waa  filled  with  water ;  and  that  eighteen 
na  man  had  exhanaled  themaelycs  in  pumping  for 
inatea  without  producing  the  slightest  effect." 

1,  Hr.  Wm.  Baddeley,  whose  thonmgh  and 
icqnaintance  with  London  fires  is  so  well  known, 
I  this  Bobjeet  in  1838,  remarked,  that  <*  scarcely 
aaea  in  the  metropolis  without  the  rehearsal  of 
t  absnrdity ;  and  it  has  been  my  lot  to  witness 
MB  of  this  description,  even  more  abominably 
.  than  that  whksh  has  been  so  graphically 
»y  Boz."  He  aim,  in  the  same  letter,  stated 
a  great  fire  in  which  the  Royal  Exchange  was 
hoogh  there  were  no  less  than  17  fire  engines 
rar  yards,  one  of  the  smallest  engines  only  waa 
p^and  that,aaa  matter  of  course,  would  not  work. 
mX  oecaaiona,  quite  recently,  we  have  had  other 

af  a  most  ludicrous  character,  two  of  which 
■Saieiit  to  prove  the  disgraceful  state  of  in- 
of  the  preaeut  parochial  system  of  means  for 
liag  firee.  A  fire  occurred  last  year  in  one  of 
Inbb  diatricfea  of  the  metropolis,  to  which  an 
■  brought  oat,  the  hoae  were  laid  out,  the  lovers 
oed,  and  worked  up  and  down  in  a  most  enthu- 
BDer,  bat  all  to  no  good  puqiose,  for  not  a  drop 
waa  thrown  on  the  fire  tbom  the  engine.  A 
Bine  came  past  at  the  time,  and,  not  under- 
the  reason  of  the  fire  being  left  perfectly  un- 
,  stopped  to  see  the  cause,  and  found — ^it  will 
credited — that  the  suction  hose  had  taken  the 
the  delivery,  and  the  delivery  that  of  the 
It  ia  needleaa  to  say  that  the  fire  destroyed  the 
in  which  it  had  broken  out.  In  the  next  case 
a  bad  baao  nm  to  a  fire  aome  diatance  off,  and 
iiivad,  and  they  began  to  see  about  getting  to 
na  fMind  that  they  had  oome  away  without  any 
mqocatly  the  engine  ooiild  not  be  used.  These 
I  looked  upom  u  lodieroni  in  the  extreme  were 


it  not  that  they  are  far  too  serious  and  important  facta 
for  other  than  melancholy  consideration,  and  convincing 
proofs  of  our  utterly  unprotected  state  at  the  present 
momenta— a  state  which  is  a  terrible  disgrace  alike  to  our 
authorities  and  ourselves — to  our  authorities  for  not 
having  long  since  devised  and  carried  out  an  efficient 
means  for  the  purpose;  and  to  ourselves  for  sutTtiriog  such  a 
state  of  thingH  to  cxiat,  especially  as  wc  liave  the  remedy 
in  our  own  hands. 

It  is  woilhy  of  remark,  that  the  tendency  of  the  firea 
of  the  present  time  is  to  become  of  far  greater  extent 
than  formerly,  and  to  cause  far  heavier  loascs ;  whilst  our 
means  of  controlling  them  are  not  increased  in  propoi-tion. 
It  is  a  fact  that  most  of  the  large  London  fires,  within  a 
few  years  past,  have  occuired  in  what  are  termed  (almost 
in  ridicule  it  would  seem)  "  fireproof  "  buildings,  having 
either  originated  in  or  extended  to  them  ;  and  as  in  these 
so-called  **  fireproof"  structures  tlie  most  valuable  goods 
and  materials  have  been  stored,  on  account  of  the  af>8umed 
security  afforded  thereby,  the  losses  liavo  been  corres- 
pondingly heavy.  When  once  the  fire  has  got  hold  of  one 
of  these  buildings  it  is  found  to  be  a  waHte  of  power  to 
attempt  to  save  it;  and  the  exertions  of  the  firemen 
have  been  found  to  be  l>etter  employed  in  preventing  the 
fire  from  extending  to  the  adjouiing  premisefi.  This  waa 
particularly  the  ca«<e  in  the  great  fire  in  Oi-esham-strcety 
which  annihilated  the  "  fire-proof"  building  in  which  it 
originated.  These  "fire-proof"  buildings  are  invariably 
found,  in  case  of  catching  fire,  to  *'  hohi "  the  fire,  and 
by  this  means  render  their  destruction,  and  that  of  their 
contents,  a  dead  certainty ;  and  they  are  to  all  intents  and 
purposes  most  efficient  '*  blast  furnaces,"  whenever  they, 
or  rather  their  contents,  unfortunately  become  ignited. 
It  may  be  noted  that  floor-cloth  factories,  the  inflammable 
character  of  whose  contents  is  well  known,  are  required  to 
be  built  of  wood,  it  being  considered  far  better  for  the 
entire  building  and  contents  originally  ignited  to  be 
destroyed,  than  by  making  them  **  fireproof,"  and  of  a 
nature  calculated  to  hold  the  fire,  to  ran  thereby  the  risk 
of  burning  a  whole  neighbourhood. 

For  some  time  past  we  have  heard  that  the  Govern* 
ment  were  to  bring  in  a  Bill  to  give  them  power  to  create 
and  maintain  a  system  for  controlling  and  extinguishing 
fires  in  the  metTopolis,  absorbing  the  men  and  plant  of 
the  present  establishment  of  the  insurance  offices ;  but 
there  seems  no  probability  of  this  at  prcFcnt,  nor  is  it  on 
the  whole  desirablo,  seeing  that  they  (the  Govoniment) 
have  almdy  quite  as  much,  or  more,  on  their  hands  than 
they  can  conveniently  manage  ;  nor  is  it  probable  that  it 
could  be  done  by  them  in  that  mode  which  is  best  calcu- 
lated to  make  the  required  protection  thoroughly  complete, 
and  of  the  nature  required  by  the  public.  In  the  "  Fires  in 
the  Metropolis  Bill "  it  w  proposed  to  b*»gin  with  a  tax  of 
£65 ,000  per  annum .  T he  next  proposi tion  is  that  the  pro- 
tection of  the  metropolis  from  fire  shall  be  entrusted  to  the 
Metropolitan  Board  of  Works,  who  are  to  bo  empowered  to 
purehaae  the  existing  plant  of  the  London  Fire  Engine  Es- 
tablishment and  levy  such  necessary  rate  on  the  ratepayers 
of  the  metropolis  as  may  be  required  to  meet  the  expenses 
of  maintaining  it ;  but  this  is  a  proposition  1  feel  sure  will 
be  opposed  by  all  the  parishes  of  the  metropolis,  and  the 
ratepayers  generally,  for  though  the  insurance  offices 
would  have  to  contribute  towards  its  maintenance,  still  it 
would  be  imposuble  to  control  the  expenditure  in  a  satis- 
factory manner,  or  to  fix  a  point  which  should  be  the 
maximum  tlie  ratepayers  would  have  to  contribute.  I 
thmk  that  this  proposal  also  will  not  be  the  one  calcu- 
lated to  protect  the  public  in  the  manner  required,  and  it 
will  be  agreed  by  most  of  us  that  we  have  quite  enough 
rates  already  for  other  purposes,  none  of  which,  it  may  be 
remarked,  decrease  in  amount,  and  that  any  furthcrm- 
crease  of  them,  either  in  amount  or  mimber,  ia  far  from 

desinble.  ,  .  ,  . 

As  an  example  of  what  these  rates  and  taxes  might 

amount  to  in  maintohiing  a  force  of  men  sufficient  to  con^ 

trol  the  fires  of  the  metropolis,  it  is  estimated  that  it 
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would  require  a  protective  force  of  at  least  500  men,  in 
addition  to  the  present  staff  (which  would  be  only  I  in 
6,000  of  the  population) ;  and  to  keep  up  this  staff  as  a 
paid  brigade,  would  require  us  to  be  taxed  for  wi^es  only 
to  the  extent  of  £37,000  per  annum.  This  amount 
would  of  course  be  increased  if  more  men  were  put  on, 
and  with  London  spreading  out  at  its  present  rapid  annual 
rate,  it  would  not  be  very  long  before  a  larger  sum  would 
be  required.  Knowing,  therefore,  from  present  and  past 
experience,  how  rapid^  rates  and  taxee  mcrease,  it  is  but 
fair  to  assume  that  the  extent  and  amount  of  a  rate  or 
a  tax  for  the  purpose  of  adequately  protecting  the  metro- 
polis from  the  ravages  of  fire,  must  be  taken  as  an  un- 
known quantity,  but  one  nevertheless  capable  of  unlimited 
extension ;  and  for  this  very  reason,  if  none  other,  we  must 
one  and  all  strenuously  oppose  it 

The  Police  Act  does  not  and  will  not  provide  any 
appliances  for  extinguishing  fire ;  and  it  is  no  part  of  a 
policeman's  duty  to  make  any  attempt  to  do  so,  even 
when  he  sees  it  at  the  moment  of  the  outbreak.  The 
heavy  police-rate  (averaging  6d.  in  the  £)  will  not  admit 
of  any  men  being  spared  for  other  duties  than  those  of 
guardians  of  the  peace ;  and  even  now  we  see  frequent 
complaints  in  the  public  papers  that  their  number  is  in- 
sufficient for  this  purpose.  It  is  evident,  then,  that  we 
cannot  expect  the  required  protection  from  tiie  police,  nor 
is  it  at  all  desirable  that  the  fire-extinguishing  arrange- 
ments of  the  metropolis  should  be  left  to  them. 

The  time  is  evidently  now  arrived  when  the  question 
of  the  most  efficient,  the  cheapest,  and  easiest  mode  of 
thoroughly  protecting  the  metropolis  from  the  destructive 
ravages  of  nre,  and  providing  a  more  effectual  check  to 
the  tremendous  conflagrations  that  have  occurred  so  fre- 
quently of  late,  shall  be  set  at  rest;  and  the  esUblish- 
ment  of  a  truly  Metropolitan  Fire  Brigade  be  accom- 
plished ;  for,  with  the  improvidence  of  an  almost  savage 
state  of  society,  we  have  left  ourselves  at  the  men^  of 
the  flames,  and  for  more  than  a  quarter  of  a  oentuiy  have 
shamefully  neglected  our  duty  in  this  respect,  because 
the  insurance  companies  arranged  for  extinguishing  their 
own  fires,  by  a  set  of  men  and  plant;  and  to  their  in- 
clination or  otherwise  we  have  trusted  for  help  in  extin- 
guishing our  own.  It  is  neither  Just  to  the  insurance 
companies,  nor  safe  for  ourselves,  to  trust  wholly  or  even 
in  pJEui  to  theur  aid  when  fires  occur.  It  should  be  re- 
membered that  their  men  and  engines  are  designed  uid 
maintained  by  themselves  simply  for  the  protection  of 
their  own  funds,  and  that  there  is  no  legal  daim  on  l^em 
to  maintain  their  establishment  for  the  public  benefit; 
but  we  have  all  grown  into  the  false  belief  that  we  are 
entitled  to  look  upon  them  as  intended  for  the  benefit  of 
the  public  at  laive.  No  doubt,  to  a  certain  extent,  they 
do  confer  this  benefit;  but  all  they  can  do  with  their 
present  means  and  appliances,  is  far  from  sufficient  for  the 
daily  increasing  requirements ;  and  we  find  that  having 
to  defray  the  cost  of  them,  they  stand,  as  is  natural,  on 
their  undoubted  right  when  they  decline  to  augment  it. 
What  we  now  want  is  a  complete  and  entire  diange  of 
plan— one  which  does  not  inflict  a  compulsory  main- 
tenance of  rates  for  the  puipose,  but  brings  mto  requisition 
that  important  and  pnceless  principle — ^the  Voluntxkb 
■nrsM — to  whose  eneigetie  and  chivalrous  exeitions  we 
can  trust  with  far  greater  certainty  and  satisfaction  than 
to  any  paid  system  whatever.    • 

It  will,  of  course,  be  mged— as  it  was  in  the  case  of  our 
Tolunteer  riflemen— that  they  are  not  needed,  that  they 
cannot  be  made  efficient,  wfll  not  work  as  wdl  as  paid 
men,  Ac,  Ac ;  and  we  have  seen  how  all  these  sinister 
prognostications  have  failed.  It  may  also  be  remembex«d 
that  stronger  reasons  than  these  were  urged  against  rail- 
ways, and,  in  fact,  against  every  improvement  or  **  innova- 
tion," as  it  is  termed,  but,  in  spite  of  all  that  could  be 
urged  to  the  contrary,  they  have  invariably,  when  once 
atarted,  gone  ahead,  and  their  most  penevering  and 
strenuous  opponents  are  found  amongst  their  staonchest 
supporters. 


The  Volunteer  riflemen,  it  should  be  remembered, 
provide  for  a  danger  afar  off  and  yet  to  come ;  bat  the 
volunteer  firemen  are  ready  and  willing  to  deal  with  one 
that  is  in  our  midst,  and  msy  meet  us  at  any  comer  at 
any  moment,  and  who  can  at  this  moment  say  that  he 
may  not,  even  while  I  am  speaking,  require  their  servioei? 

The  old  proverb  says,  "  one  volunteer  is  worth  ten 
pressed  men."  I  prefer  to  place  the  word  *'paid"  in- 
stead of  "  pressed.'*  The  negation  of  self  has  cootribated 
more  than  anything  to  the  success  of  volunteering.  The 
sacrifice  of  time  and  money  which  has  been  made  by 
those  who  have  entered  the  ranks  of  our  citiaen-soldien, 
has  given  a  solidity,  an  edat,  and  a  prominency  to  the  in- 
stitution, which  cannot  fail  to  maLe  it  a  most  efficient 
weapon  of  defence  for  the  country. 

So  far  as  the  spirit  of  volunteering  to  carry  out  uy 
reidly  honourable  and  useful  purpose  goes,  I  believe  it 
exists  in  the  highest  degree  in  this  country,  DOSsesMi  i 
steady  permanency,  and  a  brilliant  ardour ;  and  it  it  only 
necessary  to  point  out  the  direction  in  which  it  is  re- 

Suired,  to  ensure  its  enthusiastic  and  perfect  development 
\y  the   proper   carrying  out,  in  an  efficient  minner, 
of  the  system  of  Volunteer  Fire  Brigades,  we  shall  have 
the  proud  refiection  that  we  have  around  our  hearths,  and 
amongst  us  and  our  families,  a  brave,  fraternal  band,  who 
do  not  work  for  pay,  and  will  therefore  work  more  effec- 
tively, heartily,  and  enthusiastically ;  and,  being  actoited 
by  the  true  volunteer  spuit,  being  implicitly  dbedieot  to 
orders,  well  equipped,  and  thoroaghly  acquainted  with 
their  duties,  will  hardly  fail  to  render  most  important 
service  in  the  hour  of  danger.     By  forming  efficient 
Volunteer  Fire  Brigades,  it  should  be  remembered  that 
we  are  not  only  protecting  our  own  lives  and  propertfr 
and  thus  rendering  ourselves  more  secure  from  losii  hot 
are  also  assisting  to  protect  the  little  all  of  those  poorer 
and  leas  fortunate  neighbours  who  cannot  afford  to  inioie, 
and  to  whom  the  loss  of  that  little  all,  how  small  soever 
it  may  be,  is  nearly  always  total  ruin.    It  must  be  boine 
in  mind  that  everyone  is  deeply  interested  in  the  quick 
and  efficient  repression  of  fires,  and  in  furthering  to  the 
best  of  his  ability  any  practical  and  efficient  means  for 
the  purpose;  but  it  is  surely  unreasonable  to  suppose 
that  such  a  means  caimot  be  easily  carried  into  effect,  pro- 
vided all  will  lend  an  earnest  and  williog  hand  to  do  lo. 
It  is  constanUy  sud  that  paid  firemen  will  work  bettor 
than  volunteers,  because  *'  every  man  will  perform  his 
duty  more  energetically  when  he  is  paid."     Now,  I  can* 
not,  for  a  moment,  admit  that  this  is  the  case,  <^  i^J^ 
be  very  difficult  to  prove  it.      If  paid  men  are  best,  bow 
comes  it  that  volunteers  are  always  asked  for  when  it  u 
desired  to  do  something  vexv  perilous  or  difficQlt^-«7 
sprinff  a  mine— storm  a  fort — lead  a  forlorn  hope-revos 
a  shipwrecked  crew— or  some  other  hasardons  ^^'^ 
ing?    Surely,  in  such  cases  as  these,  where  it  is  niort 
unportant  that  everything  should  be  well  doDe,it  most  w 
admitM^  from  the  above  reasoning,  that  it  is  a  ma^ 
to  all<m  the  service  to  be  performed  by  volunteers.    ^  o* 
paid  man,  in  all  that  he  does,  feels  that  he  isgivng^ 
equivalent  for  that  which  he  receives— and  in  jraeoee 
will  generally  be  found  to  give  as  much  less  as  be  caa- 
but   a  very  diffinent   feeling   actuates  the  ^^^ 
for,  as  we  have  seen  on  hundreds  of  occasions,  be  tbttrn 
such  hateful  considerations  to  the  winds,  and  ■^^^'t 
self-imposed  task  with  a  motive  and  an  eneixy  vIiicdi 

nnselfish  exerwoi 


never  know;  and  his 
not    less   successful   than 


whidi 


paid  man  can 

are    certainly    not    less   successful   than  those 

some  persons  think  require  a  pecuniary  indooeoMOf 

give  them  their  assumed  superiority. 

Mr.  EUhu  Burritt,  better  known  in  this  «>antoy  » 

the  •*  American  blacksmith,"  now  the  United  Ma» 

Consul  at  Birmingham,  apeaking  of  ^la°^°f^ 
says,  '<  it  is  one  of  the  noblest  objects  aimed  at  that  oowb 

nerve  the  manhood  of  brave  men.      The  great  ou 
they  train  themselves  to  fight,  are  midnight  ^^r'^ 
the  consuming  fire ;  battles  fought  amid  snow  and  in 
midwinter  against  the  devounng  element;  chaise* 
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in  hind  te  plodc  the  banung  homes  of  widows  and 
oiphiDs  from  destniction;  battles  in  which  there  are 
ample  scope  and  play  for  the  best  bravery  of  the  Imman 
mn.  These  volanteer  fire  companies  became  so  popular 
ind  Domeroos  that  there  was  one  in  almost  every  village 
in  Nev  England.  In  my  own  native  town,  with  a  popu- 
latioD  of  about  6,000  sools,  there  were  three  of  these 
tnined  bands,  besides  a  juvenile  company  for  even  boys 
of  twelfs  years  of  age,  who  would  not  wait,  but  formed  a 
land  by  themselves  for  the  drill  and  exercise.  It  is  said 
that  the  Prince  of  Wales  has  manifested  considerable  in- 
terest in  volunteer  fire  companies ;  perhaps  what  he  saw  in 
America  will  pre-dispose  him  to  look  favourably  at  their 
i&tFodoction  mto  England.  I  have  noticed  that  it  is 
making  a  little  stir  in  France;  and  I  read  the  other 
day  of  the  Emperor's  reviewing  a  fire  company  at  Vichy. 
Om  good  company  paraded  in  Hyde-park,  well  drilled, 
in  sttnctive  uniform,  and  with  a  nighly-finished  engine, 
isd  gdng  through  all  the  exercise  and  evolutions  adopted 
oo  BQch  occasions,  I  am  sure  would  excite  lively  admi- 
QtioD,  sod  I  have  no  doubt  that  similar  companies  would 
befonned  in  all  the  laige  towns  in  the  kingdom." 

Nov,  if  it  be  looked  on  as  a  meritorious  action  and  an 
boooor  in  the  time  of  war,  to  assist  at  the  peril  of  one's 
life  in  the  destruction  of  life  and  property,  because  it  is 
couidered  desirable  to  do  so,  it  must  at  least  be  esteemed 
eqaiUy  as  honourable  to  risk  one's  life  and  limbs  in  the 
traervation  of  life  and  property  in  the  time  of  peace. 
Ut  this  once  be  granted,  and  we  invest  the  position  of  a 
fDlonteer  fireman  with  that  honour  and  merit  which  are 
its  just  and  proper  due. 

a  SwitserUmd  Tolunteer  fire  bifgades  exist,  not  only 
in  cities  and  small  towns,  but  also  to  a  great  extent  in 
viUsges.  The  most  respiectable  citizens  vie  with  each 
otiier  in  eagerness  and  zeal  to  become  members  of  such 
OKftd  assodationa,  which,  however,  consist  of  a  fixed 
nomber  of  men.  In  some  places  the  membersare  divided, 
s  portion  devoting  themselves  exclusively  to  the  manage- 
ncot  of  the  fire  engines,  whilst  others  attend  to  the  not 
les!  important  task  of  taking  immediate  possession  of  the 
boose  on  fire,  saving  what  property  they  can  and  protecting 
the  remainder.  The  order  and  method  with  which  these 
Tolnnteer  fire  brigades  are  conducted  are  deserving  of  the 
highest  commendation,  and  their  praiseworthy  exertions 
^  thoroughly  appreciated  by  all  who  understand  the 
iDotiTes  of  a  volunteer  fireman.  In  order  that  no  delay 
^7  be  experienced  in  taking  out  the  engine  to  a  fire,  as 
pnettmes  happens  from  the  temporary  absence  of  the  man 
in  chai;ge,  two  or  three  keys  are  distributed  to  an  equal 
onnber  of  persona  living  near  the  engine-house,  so  tiiat 
uoe  may  always  be  at  least  one  key  at  hand  when  the 
cogines  are  wanted. 

"In  several  of  the  cities  of  Germany  the  whole  of  the 
'^^^oldeia  of  the  district  are  members  of  a  society  for 
^^gnishing  fire,  as  well  organised,  as  thoroap;hly 
^^^^,  and  subject  to  as  severe  regulations  as  our  militia 
^'  ^fdonteers.  The  sound  of  the  fire  alarm  bell  calls 
each  maa  to  his  post ;  the  subdivision  of  labour  is  made ; 
we  nature  and  daties  of  that  labour  are  known ;  system 
^  sdence,  as  it  may  be  termed,  pervade  the  whole  of 
&eir  movements ;  seldom,  if  ever,  does  the  fire  extend 
he>'QDd  the  place  in  which  it  originates,  and  very  fre* 
jncntly  it  ia  extmguished  without  much  mischief  to  the 
^^^"^  in  which  it  breaks  out.  It  is  a  ^stem  and  an 
taiociation  of  this  kind  that  we  require  in  London." 

The  enormous  advantages  to  be  gained  by  the  estab- 
hahment  of  efficient  Volunteer  Fire  Brigades  throughout 
»e  United  Kingdom,  can  hardly  be  sufficiently  resdised. 
ute  idea  being  a  comparatively  novel  one ;  but  of  its 
soperior  economy  there  cannot  be  the  lesst  doubt.  Let 
n*  take  London  for  example,  with  an  area  of  700  square 
niiles,  on  which  the  present  fire  engine  establishment 
Kti.  which  is  assumed  to  be  protected  by  82  fire  engines, 
inoeteen  stations,  and  one  hundred  and  fifty  men,  costmg 
the  insurance  companies  some  £27,000  per  annum  for  its 
only  perUally  efficient  services,  and  let  us  supplement  them 


by  a  well  drilled  corps  of  volunteers,  some  600  or  room 
in  number,  and  with  some  60  stations,  and  the  requisite 
plant,  judiciously  distributed  over  the  area  of  the  metro- 
polis, thereby  affording  equal  and  instant  protection  alike 
to  the  insured  and  the  uninsured,  at  a  cost  to  the  insurance 
offices  of  less  than  half  of  their  present  contributions.  The 
advantages  gained  by  such  a  change  would  not  be  long  in 
making  themselves  apparent. 

From  the  evidence  given  before  the  Select  Committee, 
we  learn  that  the  insurance  companies  paid  for  extra  labour 
only  at  the  great  fire  in  Tooley-street  no  less  a  sum  than 
£1 ,100,  and  this  to  utter  strangers,  men  who  knew  nothing 
about  fires,  or  salvages;  and  it  has  been  admitted  in. 
evidence  before  the  committee  above  alluded  to,  that  the 
gratuitous  services  of  the  volunteers  were  most  valuable. 

Taking  the  present  annual  expenditure  of  the  London* 
Fire  Engine  Establishment,  and  dividing  it  by  the  num- 
ber of  calls  to  fires  received  within  the  year,  we  get  nearly 
£17  as  the  cost  of  each  run.  By  the  volunteer  system 
all  this  expense  might  be  avoided,  and  each  disUlct  in 
London  could  be  protected  by  its  500  volunteers  without 
any  cost  at  all,  and  as  each  suburb  nprings  up  the  means  of 
protecting  it  would  be  immediately  found,  and  that  toe 
without  biterfering  with  the  more  populous  and  endangered 
districts. 

In  London  something  of  the  kmd  I  have  proposed  la 
becoming  an  absolute  necessity;  for  it  will  be  found  that 
at  each  of  the  large  conflagrations  which  have  occurred  of 
late,  nearly  all  the  men  and  engines  belonging  to  the 
Fire  EngiijfEstablishment  have  been  congregated,  thus 
leaving  tm  remainder  of  London  toUUy  unprotected,  and 
in  a  state  of  the  greatest  danger.  When  we  reflect  that 
the  metropolis  is  daily  enlarging  in  extent,  its  trade  and 
population  increasing,  and  the  value  of  its  goods  and 
merchandise  becoming  hourly  of  greater  amount,  added 
to  which  is  the  great  and  increasing  loss  caused  by  each 
fire  from  theee  veiy  facts,  whilst  the  existing  esUblish- 
ment  is  less  able  to  cope  with  them,  and  cannot  afford 
to  increase  its  power  from  the  constant  and  great  expense 
incurred  in  its  maintenance,  which  does  not  decrease,  we 
can  form  an  idea  of  the  importance  of  this  question. 

The  great  firo  at  Toolev-street  (which  continued  burn- 
ing for  a  fortnight),  and  the  great  number  of  others,  al« 
most  as  destructive,  which  have  so  frequently  occurred 
since,  cannot  fail  to  have  shown  to  the  public  the  total  in- 
adequacy of  the  means  at  present  provided  for  the  re- 
pression of  fires  in  the  metropolis.  The  CfUy  Preu,  in  an 
article  in  a  number  for  January,  1863,  says:—"  We  want 
n»ore  engines,  more  men,  more  steam  power,  a  general 
fhnd  of  some  kind,  to  which  all  shall  contribute  in  the 
latio  of  their  poflMSsions,  and  one  source  of  power  for  the 
administration  of  the  whole." 

The  system  of  volunteer  firemen,  to  supersede  the 
abominably  deficient  plan  of  protection  by  parish  enainee,. 
or,  as  is  too  often  the  case,  no  sort  of  protection  at  all,  and 
also  the  expensive  though  not  more  efficient  plan  of  paid 
brigades,  is  taking  a  strong  hold  on  the  minds  of  the 
public,  who  are  beginning  to  see  that  by  manning  their 
own  engines  they  obtain  that  efficient  protection,  that 
energetic  will  to  combat  the  ravages  of  fire,  which  can 
only  be  obtained  under  a  well-disciplined  system  of 
volunteers,  a  sptem  which  on  all  occasions  proves  its 
enormous  superiority  to  any  paid  system. 

The  Po9i  Magagim  and  Inmranee  Maniior,  of  the  10th 
December,  1864,  in  speaking  of  volunteer  fire  brigades, 
says  that  many  of  its  readers  ••  will  be  as  much  surprised 
as  we  are  ourselves  at  the  number  of  these  valuable  volun- 
tary associations  that  have  been  formed  for  the  protection 
of  property  and  human  life  agatost  the  terrible  casualty  of 
fii^  " 

I  find  that  we  have  in  Great  BriUin,  at  the  present 
moment,  no  less  than  48  Volunteer  Fire  Bngades,  with 
aU  their  engines  and  appliances.  Of  these  there  are,  m 
London  and  the  suburbs,  11  bripides,  with  a  total  of  194 
memben;  19  engines,  one  being  •^■*«»°>«r;  ■^^.^^^^^^ 
power  in  the  number  of  men  required  to  work  the  manual 
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engiiiei  n^EsMDla  3S7  men;  th«  toUl  voltM  of  their 
plut  and  appliuiccibtiiig  £8,670.  Thaoaontiy  W^m 
have 800 members;  70  eagiDu,  1  itumer ;  repreMBtmg  a 
power  of  1,200  men  to  work  tbem ;  tuid  tbs  total  value  of 
Uwii  plant  and  appliauoe*  is  eUimated  to  be  £14,000. 

Of  the  counti7  brigad««,  that  of  Alton  wai  the  Qnt  to 
eiD^oy  a  steam  fira-eagme,  having  obtained  it  at  the 
doae  of  last  year  ;  and  the  Lambeth  Volunteer  Brigade 
WM  the  first  to  UM  it  id  London,  having  employed  it 
□Barlj  two  yeai*. 

VoLDDTBim  Fm  Bmouiv. 

Tail!  No.  1 Couvrai. 


Cwkcnnonth. 

b^dM)... ; 

HvOiM  ".'.'.". 

HhUbp 

Holbwch  
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Leimliuctoa  .. 

IfarHU 

Mnr&iBptaii. 
FatflrbADOfli. 
TortDniarwlt 
~lillaln    

-  wlcktDh 
Dlbridre 
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rntBln.MUbnll 
ToUIh-MU. 


PrliuMerWiik*,; 


M 
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r  VoLDHTBBa  Fiaa  BaiaAso. 


Vilne  or  Fir*  Plam,  jCu,mo. 


TbIub  of  fin  Plut,  £8,110. 


In  oontrMt  t«  Loitdoa,  witii  Hi  popnlatiai 
8,000,000 ;  an  mm  of  iMHtr  700  nmre  miles  li 
He  paid  fire  e*(«bMuiMat  of  ISO  nwa ;  eome  S2 
BOd  19  Btatfcnu ;  kbA  a,  property  of  the  rateabl 
over  1900,000,000,  let  tu  plica  the  d^  of  Parii 
population  of  1,696,1«,  where  we  flad  that  tta 
hm  of  1,S70  men,  160  Matkw,  tnd  180  en 
flitings ;  all  the  me*  *n  Hddicrs,  and,  ai  is  ttsn 
onutttv,  evorything  i«  done  on  the  mtlilary  pL 
the  TOliiaieer  syitem,  it  will  be  paffldeot  to  tiA< 
of  New  York — not  itKloding  Ifrooklyn  and  Je 


■ad  Hook  and  Ladder  Oompanies.  The  pop 
New  Yoik  Ciif  is  about  1,000,000,  and  we  find 
have  6fi  engine  oompaniea  and  siationa,  27  i 
enginn  and  applianoM,  40  manual  engines  and  * 
62  boea  compwiiee,  wiUi  their  appliancee ;  and 
aod  ladder  cotnpanlei.  The  men  in  ea« 
eonipany  vary  in  number,  lome  companiei 
low  ae  18  and  others  as  high  as  GO. — ToUl  firem 
The  hose  oompaoiei,  or  which  there  an  62,  hai 
to  8S  men  in  each  company. — Total  hose  m 
The  hook  and  ladder  companies,  of  which  thff 
have  from  17  tn  40  men  IQ  a  company. — Tot^ 
ladder  raeo,  640,  givhig  a  grand  total  of  met 
in  controlling  and  eitingnishing  fire  in  New  ' 
alone,  oF  4,611  men.  Attached  to  the  engine 
ai« 82  hoee  tenders  and  17  fnd  tondera, allon w 
the  hoae  ooDroaniee  have  08  hoM  cnriagei  an{ 
lenders;  whilst  the  aggTesBte  length  of  ho 
eoghm  is  no  lees  than  w  tnllee  int  yards,  or  ( 
reach  ftom  ttie  Royll  Ezohange  to  Dartfoti 
These  partiealare  are  derived  from  the  report 
of  Jolu)  Dedier,  ^n.  Chief  Bngfaeer  to  the 
partmeotof  New  Y<M,  and  form'  an  aatomidiD 
to  the  Malls  of  things  at  present  extstfng  in  Lone 
partioiilaia  of  the  ^penis-Fbrnpiers  of  Paria  1 
oUigingly  fbrwarded,  at  my  request,  by  Hona.  • 
de  DioDoe,  "  major-lngtfnienr"  of  that  corps. 
Ooverametit  eetabllshmnt  they  do  not  pabUi 
fm"  ainnilation,  bat  the  abetraot  of  the  corps,  acn 
of  the  part  year,  have  been  copied  ant  of  the  re 
Once  introdnce  the  aystetn  of  Virfiinleer  firon 
eSkient  and  judidoas  maDsgement,  carefdlly  si 
mtmbers  only  thoee  physically  qnsIiSed,  ani 
tttem  pnmerly  with  an  efficient  system ;  and  th 
be  the  slightest  reason  to  donbt  theh-  beoomi 
portDit  a  body  as  our  volonteer  rJQn,  whilst,  f 
aetiiatod  by  a  very  different  spirit  to  that  w\ 
amongst  paid  brfgadn,  ^ey  will  do  their  t 
nnarter  and  mom  eSteient  m'anner,  with  far  le 
by  water,  and  an  inoreasiog  desire  to  do  bette 
occulon  when  their  services  may  be  called  into  r 
It  oumot  fall  to  prove  most  advanlageaiia  for  Go 
the  insuruKe  offices,  and  the  public,  to  soppot 
eonnge  the  volmiteer  system,  which  in 
Switaerland,  America,  Anstralla,  and  elaewhe 
aidersd  far  snperior  to  any  paid  ^Wem,  and  ii 
give  moM  excellent  raanhs,  for  by  It  any  nomt 
men  can  be  oMarned  at  a  cost  not  depcndin 
namber  but  simply  on  tlie  twit  of  the  nnmber  i 
established,  and  the  ei|ie&se  of  mafattaining  th 
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nems  ji»i  «s  f«r  firom  heoomlng  &  Cict,  M-wbea  first  talked 
aboat. 

Bj  esUblishiog  volant«er  fire  brigadM  la  XjondatD,  and 
itoo  Id  all  towna  in  the  Untted  fiongdom,  with  proper  plaot 
and  applianotts,  and  jtealously  eoatributiog,  aooording  to 
ov  meazH  and  time,  towards  their  establishmeDt  and 
mamteoanoe,  we  remove  the  great  difficalty  oat  of  the 
way  of  the  gOTeromeat,  namely,  that  existing  between 
the  gofwnmeBi  and  the  ^m  insiiianoe  iXMnpanies,  oan- 
tribaiing  to  the  London  fire  emgioe  eslahUshmeots.  as 
WIS  stated  by  Sir  George  Grey  at  the  dose  of  the  late 
sasnon,  and  given  by  him  aa  a  reaaon  why  the  govem- 
meni  bill  waa  not  brooght  forward.  It  eeems  to  me  that 
the  Government  might  give  a  anm  of  money  to  be  ap- 
plied to  the  purchase  of  ateam  fire  engines  and  applianoes, 
and  a  certain  annual  giant  for  their  masntenanae,  the  rent 
of  the  stations,  and  other  expenses,  in  retom  for  which 
they  woold  be  worked  and  kept  in  order  by  volnntaen 
who  would  find  their  own  uaifonne,  and  hmte  a  aeotion 
oeoitantly  on  dqty,  night  and  di^,  at  all  atataons,  eo 
as  to  be  leady  to  ran  out  to  a  jfiee  tbe  menent 
a  call  is  reeeived.  It  cannot,  I  shoold  think,  be 
«ged  ibr  a  moment  that  aiwh  meney  would  be  badly 
applied,  or  that  government  ought  not  to  gnot  funds 
for  this  purpoao.  Xhe  aame  plan  might  be  adopted 
in  ngui  to  the  eiiginea  and  plant,  aa  is  foUowed 
when  oannon,  rifles,  te.,  are  served  out  to  the 
volnBteeffl^  but. they  ahould  betsommanded  by  their  own 
ofiken,  who  should  be  paid  out  of  the  lunda  of  the  corps, 
and  devote  their  whole  time  to  the  business ;  and  except 
thai  the  property  of  the  engines  and  applianess  would  be 
vested  in  the  Goveament,  the  whude  should  be,. and  be 
strictly  maJntaJTMid  aa»  a  volanteer  nndertakiDg  in  all 


[f  we  take  the  rapid  pragiem  made  by  the  volunteese  in 
their  drill  and  exeraiae  as  a  aritenon  of  what  can  be  done 
Ify  them  when  they  take  a  thing  in  hand,  we  have  every 
naaen  to  believe  thai  we  ah^d  soon  have  a  large 
■Dnber  of  most  effideot  firemen ;  for  after  all,  the  eon^ 
tadliog  and  extinguishing  of  fires  is  a  ftir  moea  camiwn 
«nse  pTQoeeding  than  it  is  generally  believed  to  be;  and 
if  itis  possible  to  make  ten  skilled  fiteaMn,  then  it  is 
eqDa%  possibla  to  make  one  hnndrad  or  eaa/thonsand, 
wperislly  where  one  has  the  common  asnse  and  intelli- 
inwtfiaUy  found  in  volunteers  to  deal  with,  and  let 
It  give  a  giant  to  supply  and  fnaintain  the 
and  plant,  and  we  will  soon  show  them  what  can 
bedonelnthe  way  of  making  a  truly  HotropoUtan  Fire 


As  to  the  sooeeas  of  aneh  an  undetiaUng,  lei  us  take 
the  Royal  Society  for  the  Proteetion  of  Ufo  from  Fii«— 
md  a  moro  invalnable  iocieiy  scaroely  exista  which  we 
fad  is  eotimly  supported  fay  voluntary  oaatribntions  (of 
mors  than  £10,000  per  annum),  and  the  men  who  attend 
the  empee  are  actuated  by  the  vcduntear  epirit,  or  they 
QOold  acareely  perform  the  mariloffions  actions  we  ao  ccaF. 
Hantly  hear  of  their  dob«,  did  they  only  work  for  their 
pay.  If  such  a  aode^  9a  this,  whose  impostance  and  ad- 
vaalagea  we  all  of  oa  freely  admit,  can  be  aupported  by 
fofamtasy  eootributioos,  we  sorely  cannot  for  a  raomaot 
mf  that  anch  an  imjjovtant  and  vidoable  institution  as 
the  Volonieer  Fire  Bngadea  cannot  be  equally  aupported. 

lappeal  to  all,  ladies  and  gentlemen,  small  and  gteat, 
hr  a  hearty'  and  willing  support,  iu  return  for  which  they 
via  be  amply  protaoted  from  the  dangssa  of  fire  by  the 
TchDteer  inrefiriaadea,  and  ako  have  the  aatisfootion  of 
kaowiog  that  they  have  thereby  assisted  bi  enabling  pro- 
tssiioo  to  be  brouc^t  near  to  othen,  who  otherwiae 
Mfeht  never  obtain  it. 

We  are  one  and  all  equally  interested  in  carrying  out 
tlus  institution,  as  we  shall  otherwise  have  but  one  course 
tfSB,  nanelyv  to  pay  heavy  rates  for  the  notection  of 
mkagtnA  ptoperly  owned  by  cammereial  men;  but 
bjr  supporting  the  Vokmteera,  it  is  not  too  much  to 
i^  that  under  good  and  efficieDt  management,  and 
with  a  ptoper  syatom  to  work  on,  her  Majeiy's  Govern- 


ment would  look  with  a  &vourable  eye  on  them,  and 
cDcourage  them  as  they  did  the  Volunteer  Riflemen. 

There  are  two  old  proverbs,  wbish  apply  with  peeuliar 
forae  and  aptitude  to  the  question  of  the  proper  and 
eflkient  mode  'of  proteoting  Ixmdon  from  the  ravages  of 
fire.  The  first  is,  « If  a  thing  is  to  be  done  well,  do  it 
yourself; "  and  the  eeeond  is, ««  What  is  eveiybody's  busi- 
ness is  nobe(i^*«  4>osfawes." 

As  an  exemplification  of  how  well  a  thing  can  be  done 
when  we  do  it  oureelvee,  lock  at  our  volunteer  riflemen, 
and  the  manner  in  which  they  have  eprung  op,  learned 
their  duties,  and  become  a  most  important  and  efficient 
safeguard  to  the  honour  and  power  of  the  natioo ;  and 
this,  too,  in  spite  of  every  prognostioation  to  the  contrary. 

Let  us,  I  say,  hate  another  example-^in  our  volunteer 
flremen-^iOf  the  tmth  of  this  proverb.  Let  us  say  we  wUl, 
and  assist  to  the  best  of  our  abtltty,  and  fay  our  purse,  our 
infioeoee,  and  our  •time,  those  who  are  willing  to  take 
the  labour  and  trouble  of  starting  the  movemsnt,  and 
potting  it  into  shape,  and  the  rapidHy  and  certainty  with 
which  the  system  will  be  eeti^ished  cannot  foil  to  be 
surprising  and  gratiMng  to  all  who  have  put  their 
shoulders  to  the  wheel. 

The  troth  of  the  next  proirerb  is  most  amply  proved 
by  the  fiiet,  that  up  to  the  present  time  we  -find  no  one 
lias  taken  the  aubjeot  up  in  the  manner  which  its  im- 
portance  denmnda ;  nor  has  anything  been  done,  exoept  in 
isolated  esass,  to  extend  the  means  of  controUmg  the 
London  fires.  It  is  evident  from  this  that  "  everybody  '* 
is  « nobody;**  it  remains,  therefore, for  na  to  eliminate 
'*  nobody  "  from  the  mass,  in  order  to  change  this  state 
of  things ;  and  if  we  leave  **  nobody  "  out  of  the  calcula- 
tion, and  *•  evwfbody "  wUl  help  ^  somebody,"  I  shall 
have  pleasofe  in  taking  hia  duties  upon  me,  feeling  sure 
that  «< nobody"  wUl  object  to  <* everybody"  doing  his 
best  to  cany  out  the  movement,  and  aid  it  •to  the  best  of 
their  ability,  and  in  concluding  the  paper  I  have  just  had 
the  honour  of  reading,  I  will  remind  you  of  the  appro- 
priate worda  of  the  immortal  NelsoD,  that  **  Bngland  ex- 
peats  that  eveiy  man  wiU  do  his  dnty.^ ' 

I     ■    ■  ^ 

PISCUSSION . 

Mr.  WiBBXB,  whilst  admittmg  the  necessity  of  some 
additiosial  means  for  the  suppteesioa  of  fires,  could  not 
concur  in  the  suggestions  offend  in  the  paper  just  read. 
Some  yean  rinoe  he  visited  America,  and  one  night,  in 
New  xork,  he  was  awoke  by  the  loud  rio^ng  of  a  large 
bell.  On  inquiring  the  cause  of  the  disturbance,  he 
waa  tofafmed  that  it  aioea  from  one  of  the  public 
fife  eatafaUshmeBta  With  regard  io  the  volunteer 
sifBtem,  he  tfioi^t,  if  a  thing  was  worth  havhig  at 
all  it  was  worth  paymg  for.  Be  had  not  been  hi  Kew 
Yoik  mare  than  ten  daya,  when  a  very  disastrous  and 
mpid  fire  broke  out  in  the  Broadway;  and  although 
it  did  not  last  aaore  than  about  an  hour,  no  fewer 
than  fourteen  peaple  lost  their  lives  at  it,  all  the 
sufieram  being  membera  of  ihe  Volnntesr  Fire  Bri- 
gade; aud  it  was  stated  in  one  of  the  newspapers 
that  ihe  larger  number  of  these  Tolnnteers  were 
not  present  at  the  ^re  fer  >the  purpose  of  suppressing  it, 
but  only  for  the  puipose  of  plunder.  Another  inatanoe 
was  mentsooed  of  a  diaaatrona  fire  that  took  place  during 
a  banquet,  and  iriiksh  waa  said  to  have  been  oooasioned 
wilfUly,  in  order  to  give  the  volunteer  •firemen  aassmfaled 
at  the  banquet  an  opportunity  of  disptoying  their  valour 
and  skiU.  He  did  not  for  a  snonent  suppose  thai  any- 
thing of  the  kind  would  ever  oeenr  in  thia  country,  bat  he 
was  merely  stating  what  he  had  experienced  in  America ; 
although  at  the  same  time  he  thought  some  almost 
eqnaUy  dgeotienafale  rsanlts  would  arise  here  firomielying 
enthely  upon  the  volunteer  principle  in  the  suppression  of 
fifes.  When  that  principle  obtained  in  this  country  with 
rogavd  to  the  polioa— forat  one  time  every  trademan  waa 
a  constable— they  had  nothing  like  ro  ei&cient  a  body  of 
police  aa  ihqr  had  under  the  existmg  pdd  system.    Hia 
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own  opinion  wm  that  fire  brigades ,  to  be  effective,  must  be 
paid  for  the  services  they  rendered. 

Mr.  G.  F.  Demnit  feU  called  upon  by  the  remarks  jast 
made  to  speak  oat  for  his  own  oonntiy.  He  was  a  native 
of  Boston,  U.S.,  and  he  had  been  a  volunteer  fireman 
there ;  and  as  a  member  of  that  society  for  many  years, 
he  was  glad  of  this  oportanity  of  giving  his  testimony  in 
favour  of  the  principle  advocated  by  Mr.  Young.  With 
respect  to  the  slnmbera  of  the  last  speaker  having  been 
broKen  by  the  ringing  of  a  bell  in  the  night,  he  would  say 
it  was  a  good  thing  that  in  America,  where  the  houses 
were  somewhat  slightly  built,  that  a  bell  should  be  rung  in 
the  streets  as  an  alarm  of  fire.  By  the  improved  system  of 
organfasation  that  now  prevailed  in  Boston  and  other 
American  cities,  the  call  to  a  fire  was  made  by  telegraph 
to  the  various  stations,  and  the  engines  were  started  off 
with  their  attendants  in  the  shortest  possible  time.  In 
idl  the  large  towns,  hydrants  were  placed  at  suitable  dis- 
tances through  the  leading  thoroughfares;  and  in  the 
smaller  towns  there  were  reservoirs  containing  many 
thousand  gallons  of  water  ready  for  use  in  case  of  fire, 
and  the  suction  hose  of  the  engine  had  merely  to 
be  placed  in  the  reservoir  to  he  brought  into  im- 
mediate action.  Each  volunteer  brigade  was  under 
the  command  of  a  superintendent,  and  the  whole 
was  under  the  control  of  the  municipal  authorities. 
The  superior  officers  of  the  brigades  were  chosen  by  the 
oorps  themselves  from  amongst  the  most  efficient  niem- 
bera,  and  eveiy  night  there  were  hundreds  of  men  In 
every  town  ready  to  do  duty,  in  case  of  fire,  at  a  mo- 
ment's warning.  The  engines  and  equipments  were  the 
property  of  the  town,  but  they  were  committed  to  the 
keeping  of  the  volunteer  brigade,  amongst  whom  a 
friendly  rivalry  existed  in  the  decorations  of  their  re- 
spective engines  and  apparatus.  Some  of  the  brigades 
took  a  pardonable  pride  m  those  decorations;  and  in  some 
cases  the  ornaments  on  the  engine  were  of  a  costly 
diaracter.  In  one  instance  the  pipe  which  discharged  the 
water  was  of  solid  silver.  At  least  onoe  a  month  the 
brigade  was  assembled  for  the  inspection  of  the  engines 
and  entire  apparatus,  as  well  as  for  practice ;  and  con- 
nected with  the  corps  were  associations  both  of  a  literary 
and  benevolent  character.  The  necessity  for  the  exten- 
sion of  this  system  in  London  was  shown  by  the  scanty 
organisation  that  at  present  existed.  Mr.  Youn^  had 
shown  them  on  the  map  how  few  volunteer  fire  brigades 
had  been  established,  and  how  ill-provided  were  many 
parts  distant  from  the  centre  of  the  regular  brigade. 
With  respect  to  his  own  locality,  the  further  side  of 
Hyde-park,  such  protection  as  existed  in  that  quarter  was 
due  to  Mr.  Dunsford,  who  had  raised  a  volunteer  brigade 
at  Kotting-hilL  Within  the  last  few  years  property  to 
the  amount  of  a  million  and  a-half  had  been  put  up  in 
that  neighbourhood,  and  some  of  the  buildings  were 
erected  with  such  slight  materials  that  if  a  fire  occurred 
at  the  bottom  of  the  house  it  was  almost  certain  to  go 
right  through  the  buildfaig  in  a  very  short  time.  He  was 
a  strong  advocate  for  the  volunteer  system,  but  whether  it 
oould  be  carried  out  efficiently  in  this  metropolis  was  a 
qnestion  for  discussion.  He  thought  the  subject  was  of 
sufficient  importance  to  warrant  the  appointment  of  a  com- 
mission to  visit  America  and  other  parts  of  the  world  in 
order  to  see  their  systems,  and  whether  anything  of  value 
oould  be  derived  from  them  applicable  to  the  case  of  the 
metropolis.  As  an  Anglo-American,  he  had  often  been 
struck  with  the  total  insufficiency  of  the  fire  establishment 
in  London,  and  it  behoved  them  to  adopt  a  more  efficient 
mode  than  at  present  existed  for  protecting  themselves 
and  their  property  from  the  dangers  of  fire. 

Dr.  BACHHorFNBB  thought  there  could  be  but  one 
opinion  as  to  the  extremely  inefficient  state  of  the  fire 
departments  of  the  metropolis,  but  whether  the  volunteer 
system  would  meet  the  difficulty  he  was  not  prepared  to 
say.  With  respect  to  the  observations  of  Mr.  Webber, 
he  would  only  say  that,  though  he  was  not  prepared  to 
gainsay  his  statements,  he  thought  it   was  wrong   to 


condemn    the   system  as  a  whole  because  there  were 
some  unworthy  members  in   those   brigades;  he  wa% 
however,  quite    sure   that     such   cases   as   had    been 
mentioned  would  never  oocm*  in  this  country.     Wiih 
reference  to  government  interference  in  this  matter,  the 
paper  led  them  to  believe  that  that  idea  had  been  aban- 
doned ;  but  he  thought  that  was  a  mistake,  and  that  the 
approaching  session  of  Parliament  would  not  doae  without 
a  bill  being  introduced  by  the  Government  investing  in 
the    Metropolitan   Board  of  Works  the  entire  control 
of    the    fire    establishments    of     London.      Ably  u 
the  existing  fire  brigade    was   conducted,  he  tbooght 
the  system  was  extremely  unsatis&etory.    Some,  only, 
of  the   insurance  offices  contributed  towards  the  main- 
tenance   of    the   regular   fire   tiri^ade;  moreover,  the 
late   Mr.  Braidwood   stated,  in    his   evidence,  that  if 
a  fire  broke  out  at  the  British  Museum,  althoagh  it  was 
known  that  building  was  uninsured,  the  brigade  would 
attend  that  fire ;  but  if  another  fire  broke  out  at  the  same 
time  in  an  insured  building,  they  would  leave  the  British 
Mnseom,  and  direct  their  efforts  to  the  suppression  of  that 
fire.    He  had  no  doubt,  if  the  project  which  was  at  one 
time  entertained,  of  the  amalgamation  of  the  city  and 
metropolitan  police  forces  had  been  carried  out,  that 
measure  woula  have  been  followed  by  the  handing  over  of 
the  fire  department  to  the  police,  but  there  was  difficulty 
in  the  way  of  doing  that  so  looff  as  two  independent 
bodies  of  police  existed.    It  was  esti  mated  that  the  cost  of 
an  efficient  brigade  would  be  £60,000  or  £70,000  ptf 
annum,  bnt  from  data  in  his  possession  he  believed  H 
would  be  nearer  £160,000,  of  whksh  amount  it  was  esti- 
mated the  parish  of  Marylebone  would  contribate  aboat 
one-twelfth,  which  naturally  induced  the  parishioners  to 
set  their  faces  against  such  a  mesuure,  particularly  as 
there  were  in  that  parish  two  very  efficient  fire  engines. 
He  thought  there  was  something  radically  wrong  in  the 
present  system  of  attempting  to  extinguish  fires;  the 
volume  of  water  thrown  on  was  not  sufficiently  Urg^ 
Attention  should  therefore  be  directed  to  the  furnishing  of 
some  means  by  which  a  laiger  amount  of  water  coold  be 
thrown  into  a  burning  building.     With  regard  to  the 
volunteer  brigade  movement,  he  wished  it  ev«ry  soooess. 

Mr.  Clabkson  considered  that  greater  attention  shoold 
be  paid  to  the  prevention  of  fires,  by  having  properly-ooo- 
structed  buildmgs,  and  also  the  providing  of  means 
wherel^  a  fire  could  be  acted  upon  immediately  it  was  dis- 
oovered.  When  a  fire  took  piece  in  Paris  there  was  seldom 
more  than  a  room  burnt  out.  Owing  to  the  careless 
manner  in  which  lights  were  used  in  largo  warehouses  it 
was  not  surprising  that  fires  were  of  frequent  oocarrenoe; 
and  he  considers  that  the  great  preventive  of  extensive 
conflagrations  was  not  in  the  number  and  efficiency  of  tbe 
fire  brigades,  but  in  the  ready  means  of  attacking  a  fire 
within  the  buildings  in  which  it  occurred. 

Mr.  Patnb  would  be  the  last  person  to  find  faolt  with 
the  London  Fire  Brigade,  but  the  fact  was  they  were 
totally  inadequate  in  number  and  applianoes  to  the  won 
which  was  asngned  to  them.  Moreover,  the  report  of 
the  surgeon  of  the  brigade  proved  that  a  laiige  amoont  ot 
sickness  existed  amongst  the  men,  caused  by  the  overwork 
which  they  had  to  perform.  The  great  point  to  be  ooo- 
sidered  was  the  means  by  which  a  more  adequate  syitem 
could  be  established,  and  in  whose  hands  the  oontr^  of 
that  department  should  be  placed.  If  under  the  Board  of 
Works,  the  taxation  would  be  specially  heavy;  if  ^^f' 
the  police,  their  present  duties  would  be  neglected.  Witn 
these  considerations  he  thought  the  only  quarter  to  whun 
they  could  look  for  a  remedy  was  the  volunteer  system. 
He  trusted  the  time  was  not  far  distant  when  not  only  the 
metropolis,  but  every  town  in  the  kingdom,  woold  have 
volunteer  fire  brigades. 

Mr.  WiLLTBB  Nbwall  thought  nothing  should  be  ma 
in  disparagement  of  the  existing  fire  brigade  of  the  mebt> 
polis.  The  Ute  Mr.  Braidwood  and  Capt.  Shaw  had 
shown  what  could  be  done  with  the  very  limited  means 
at  their  command.     Taking  the  extent  of  London  as 
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og  and  9  milM  wide,  that  gave  an  area  of 
joare  miles,  iiwtMKl  of  700  as  stated  in  the 
which  the  opeirations  of  the  Fire  Brigade 
The  insaraiKse  offices  having  shown  a 
dieve  themselTes  of  the  burden  of  maintain- 
i»ie,  the  proposition  might,  perhaps,  take 
that  govenimeai  shoold  oontribnte  one-third 
;  the  ntepayers  ooc-third ;  and  the  insarancc 
bird.  A  rate  of  a  penny  in  the  pound  ex- 
f  the  metropolis  would  produce  upwards  of 
HATing  been  for  a  long  time  connected  with 
MratioD  of  the  building  acts,  he  had  arrived 
luaon  that  greater  attention  should  be  paid  to 
letion  of  houses,  particularly  as  regarded  party 
eat  secmity  also  resoHed  from  maintaining  a 
csnre  of  water  {n  the  street  mains,  so  that  a 
r  W  CmI  hiffh  oould  be  directed  upon  a  fire  at 
Bt  of  Ha  discovery,  and  before  the  engines 
Iha-spot. 

.  H.  Daltom,  as  a  member  of  the  Board  of 
gg«d  to  say  a  few  words  on  behalf  of  that  body. 
Stale,  in  the  first  instance,  that  thev  had  done 
hatever  to  seek  the  control  of  the  fire  brigade. 
nment  had  asked  them  whether  they  would 
that  daty,  and,  as  a  municipal  body,  they  felt 
i  not  to  refuse  it.  For  his  own  part,  he  could 
L  no  desire  to  share  in  that  additional  responai- 
k  if  the  Government  and  Parliament  thought 
le  undertaken  by  them,  they  could  not  do  other- 
■ooept  it.  It  happened  that  only  a  certain 
r  the  insuranoe  offices  contributed  towards  the 
lee  of  the  fire  brigade,  while  others  reftised  to 
iMMe  who  did  oonSibute  felt  it  a  burden  upon 
Lwere  not  disposed  to  continue  their  oontribu- 
Imd  this  subject  was  brought  before  the  Board 
»,Uie  opinion  was  generally  expressed  by  the 
that,  inasmuch  as  the  insurance  offices  made 
fits  out  of  their  bosiness,  they  ought  to  oon- 
4nre  tothe  cost;  and  that  Government,  having 


actual  destruction  of  so  much  propertv,  which  tended  to 
enhance  prices,  so  that  the  loss  fell  upon  the  public 
generally,  and  heaviest  on  the  poorer  claeees  of  the  com- 
munity. 

Mr.  T.  Jones  remarked  that  it  was  evidently  intended, 
from  the  course  of  legislation  on  tliis  subject,  that  there 
should  be  a  volunteer  fire  brigade  in  every  parish,  because 
it  was  enacted  that  in  every  parish  a  fire-engine  and 
ladders  should  be  provided,  which  implied  tliat  there 
should  be  persons  to  work  them,  but  it  was  no  part  of  the 
law  that  tney  should  be  so  small  as  to  be  comparatively 
useless.  lie  thought  it  would  be  quite  competent  for 
pariyshes  to  organise  a  proper  fire  establishment  within 
each  paving  district,  and  these,  with  volunteers  in  addi- 
tion, would  form  the  nucleus  of  efficient  brigades  through- 
out the  metropolis  and  provincial  towns. 

Mr.  S.  Teulon  said  it  was  impossible  to  discuss  the 
question  of  protection  from  fire  in  a  city  like  London 
without  feeling  it  was  one  of  the  most  important  subjects 
that  could  occupy  their  attention.  It  nad  been  stated 
that  unless  water  was  applied  at  a  very  early  stage  of  a 
fire  it  was  very  little  use  applying  it  at  adl,  and,  thereforor 
it  occurred  to  him  that  the  readiest  mode  of  obtaining  a 
supply  of  water  to  be  directed  upon  a  fire  would  be  from 
high  pressure  in  the  street  mams,  with  a  hydrant  placed 
at  the  bottom  of  each  lamp-post.  Objections  had  been 
made  to  employing  the  services  of  the  police  in  this 
work.  He  would  nave  them  trained  to  the  use  of  the 
hose,  so  that  a  fire  might  be  attacked  at  once  from  the 
hydrants;  but  when  the  trained  firemen  arrived  th^ 
should  give  way  to  them,  and  simply  take  the  duty  of 
keeping  off  the  crowd.  With  reference  to  the  volunteer 
system  in  this  country,  there  was  no  doubt  that,  as  re- 
garded the  rifle  corps,  it  had  been  a  great  success,  but 
the  secret  of  that  success  consisted  in  the  government 
having  placed  the  highest  officers  in  the  regular  army 
at  the  nead  of  that  force ;  so  in  the  case  of  vdnnteer 
firemen,  there  must  bo  an  organized  authority  to 
which   all   parties    must    bow.      They   read   in   the 


fcftic  boildings,  should  also  lamly  contribute.  I  history  of  the  Great  Fire  of   London,  that  the  JS[ing 

r  l£e  Protection  of  deemed  it  his  duty,  as  the  chief  authority  of  the  kingdom, 


farasoe  to  the  Aasooiation  for 
B  Ke,  be  would  say,  although  the  funds  were 
f  vblimtary  sabMriptioms,  the  men  ^o  conducted 
-trapes  were  not  volunteers,  but  were  regularly 
tiMh  services,  and  io  the  event  of  the  control  of 
aBrigide  bein^  placed  in  the  hands  of  the  Board 
fa  tiM  isnciation  he  had  alluded  to  had  requested 
*  vdarlake  the  control  of  that  business  also.  As  far 
J^Bitsv  brigade  system  had  gone,  it  had  been 
■Mot,  but  the  brigades  had  been  to  a  great  extent 
|J2^  W  BMQ  of  luge  means,  who  had  valuable 
*■  «f  their  own  to  protect.  For  his  own  part, 
*•  ■  ftework  could  be  done  efficiently  by  volun- 
ft*"^  nther  see  it  in  their  hands  than  in  those 
Jlirtlof  Works. 

*^BmrAgr  Habrisoh  said  having  been  in  New 
**Jt>  Chicago,  and  New  Orleans,  he  could  state 
I^P  to  volonteer  fire  brigades  that  whereas  in 
^■jf  wwb  drawn  from  what  was  termed  the 
j""**"**,  in  New  Orleans  and  Chicago  they  weri; 

*^  vto  lowest  classes  of  the  labouring  population. 
l2*^  *we  such  as  had  been  alluded  to  by  Mr. 
^'r'^f  fire  in  Chicago  he  had  himself  seen  men 
P  ■  liiiiDg  chests  of  preserved  ginger  instead  of 
tV*^  oot  the  fire.    In  this  countiy,  however,  it 

*  Jjtted  that  the  volunteer  fire  brigades  would 
^"t^  the  respectable  classes  of  the  community, 
vrljl  ^er  as  efficient  services  as  ho  had  seen 
^  7  IvigaHes  of  that  character  in  New  York  and 
^^  Agreed  with  a  previous  speaker,  that  the 
y**  VM  to  have  means  at  hand  of  attacking  a  fire 
^•*ua  it  was  discovered,  as  a  quarter  of  an  hour 
*f  <MbrMk  tons  of  water  would  be  of  little  use  in 


to  attend  personally  and  do  what  he  oould  tomiUgate  the 
evils  of  that  great  conflagration.  The  custom  prevuled 
very  geneiuUy  throughout  the  continent  for  the  chief 
authorities  of  a  town  to  give  their  attendance  at  fires. 
It  was  especially  the  case  in  Sweden.  Ho  (Mr.  Teulon)  was 
present  at  the  fire  which  destroyed  nearly  one-third  of 
the  City  of  Gottenburg,  where  the  exertions  to  subdue  the 
flames  were  encouraged  by  the  presence  of  the  leading 
authorities  of  the  p&co.  It  was  the  case  also  in  Switzer- 
land. In  Sweden,  it  was  customaiy  for  alarms  of  fire  to 
be  given  by  iC  watchman,  stationed  on  a  steeple  or  other 
high  building,  blowing  a  loud  blast  from  a  trumpet,  bv 
which  the  inhabitants  were  summoned  to  give  their  aid. 

Mr.  Cox  (of  the  Holloway  Volunteer  Brigade)  said^ 
having  been  for  many  years  a  volunteer  fireman,  both  in 
Australia  and  in  this  country,  he  was  of  opinion,  jud^g 
from  his  own  experience,  that  the  brigaaes  required  no 
other  head  than  that  which  was  universally  recognised  in 
the  captain  of  the  brigade,  in  whose  judgment  and  experi- 
ence tno  men  had  confidence.  He  oould  bear  his  personal 
testimony  to  the  excellent  working  of  the  volunteer  bri- 
gade system  in  Austtalia.  His  experience  was  that  water 
would  not  always  stop  a  fire,  and  that  in  many  cases  the 
most  effectual  chock  would  be  given  by  pulling  down 
buildings  in  advance  of  the  direction  in  which  the  flames 
tended.  In  such  opi-'rations  the  services  of  the  *'  book  and 
ladder"  corps  were  very  prominent,  as  he  liad  liimself  seen 
in  a  great  fire  at  Balloiat.  He  expressed  himself  highly 
favourable  to  hydrants  in  the  streets,  a  system  that  was 
carried  out  in  Mnllioame  through  all  the  principal 
thoroughfares,  at  distances  of  200  yards.  He  had  the 
highest  opinion  of  the  value  of  the  volunteer  fire  brigade 
system. 

Mr.  Roberts  (True  Blue,  Millwall  Brigade),  as  an  old 
volunteer,  would  say  a  few  words  on  this  subject.     With 
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regard  to  the  strictly  aelf-iappoTtiDg  ayBtem  advocated  by 
Mr.  Tooog,  that  gentleman  forgot  that  the  supplying  of 
their  uniform  at  their  own  cost,  with  other  expenses,  in- 
volved considerable  sacrifioe  on  the  part  of  the  working 
men  who  formed  the  majority  of  the  brigades;  and, 
speaking  with  some  experience,  he  was  afraid,  after  a  few 
years,  the  brigades  would  not  find  the  subscriptions  come 
In  so  readily  as  they  did  at  first.  With  respect  to  the 
1>rigade  of  which  he  was  the  head,  he  could  state  that 
they  had  not  received  a  penny  from  anyone  for  their  ser- 
vices. In  reply  to  what  had  iallen  from  Mr.  Webber,  he 
would  say,  better  the  slumbers  of  a  whole  town  should  be 
disturbed  by  the  ringing  of  bells  than  that  one  life 
should  be  lost  by  fire.  As  to  the  method  of  attacking  a 
fire,  he  was  old  enough  in  the  service  not  to  study  show 
in  such  matters.  It  might  be  a  tempting  oppor- 
tunity for  a  new  brigade  to  show  how  high  their 
engine  would  throw  the  water.  His  rule,  however, 
was  to  "fire  low,"  and  attack  the  fire  from  the 
bottom.  With  regard  to  the  best  means  of  nro- 
tectin^  buildings  from  fire,  he  confessed  he  nad 
very  httle  faith  in  the  experiments  that  had  been  made 
with  gases  and  salts  as  fbre-annihilators.  If  they  had  those 
matters  at  hand  the  moment  a  fire  broke  forth  they  might 
put  it  out,  but  when  fire  had  got  hold,  such  appliances 
^ere  of  littie  or  do  use.  As  to  the  nolice  having  to  do 
^ith  fires  he  strongly  objected  to  it,  and  the  most  essential 
service  they  could  render  was  in  keeping  back  the  crowd. 
The  chief  difficulty  on  arriving  at  a  m  was  to  get  the 
enmnes  at  work,  and  on  some  occasions  he  had  been 
obliged  to  clear  the  wa^  by  knocking  people  down.  He 
agreed  with  the  opinions  expressed  that  the  brigades 
should  have  some  recognised  head.  He  should  be  glad  to 
see  the  volunteer  brigade  system  extended  throughout 
the  country,  and  he  hoped  before  long  to  see  an  Act  of 
Parliament  making  it  compulsory  upon  all  parishes  where 
a  brigade  was  estaUished,  to  provide  sufficient  enghies  and 
apparatus.  He  was  sure  there  would  be  no  UiSk  of  men 
to  work  them. 

Mr.  a.  F.  Wilson,  F.B.S.,  said,  having  had  opportuni- 
ties of  witnessing  the  working  of  the  brisade  which  stood 
second  on  Mr.  Young's  Ust,  established  in  1844,  he  was 
lx>UDd  to  say.  moving  as  this  brigade  did  within  a  rather 
limited  area,  it  had  experienced  no  diffionltiee  whatever, 
either  with  the  London  Fire  Brigade  or  the  police,  and  on 
tKxasions  when  they  had  oo-ooeii^  with  the  former,  they 
spoke  hi  the  highest  terms  ot  the  aaristance  they  received 
from  them.  Therefore  he  was  disposed  to  think  that,  with 
harmonious  action  between  the  volunteers  and  the  regular 
brigade,  a  most  valuable  aid  would  be  afforded  to  thefr 
present  means  of  combatmff  fires  in  the  metropolis. 
After  a  few  words  from  Mr.  Wshtwobth  Scott, 
The  Cbaibman  said,  before  calling  on  the  meeting  to 
pass  a  vote  of  thanks  to  Mr.  Young  for  the  paper  with 
^hich  he  had  favoured  them,  he  would  remark  tnat  they 
•ought,  before  they  decided  as  to  what  was  tiie  best  course 
to  pursue,  to  think  of  how  gradually  the  present  system  had 
grown  np,  until  it  had  anived  at  a  point  where  it  appeared 
to  have  become  necessary  that  there  should  be  some  general 
t>i:ganisation  for  controUmg  the  ravages  of  fire.  Originally 
«ach  parish  was  bound  to  provide  engine-power,  and  the 
voluntary  servioes  of  people  were  looked  to  to  work  that 
power,  and  it  might  be  said  that  the  new  qrstem  advo- 
tsated  by  Mr.  Young  was  only  an  extension  of  this  principle. 
IBVom  the  vast  amount  of  property  accumdated,  and  the 
great  increase  of  buildings,  the  existing  system  had  be- 
tsome  inadequate,  and  he  hoped,  if  a  return  to  the  volun- 
tary principle  was  made,  this  would  be  done  in  such  a 
manner  as  to  be  most  usefiil  to  the  public  Some  years 
since  the  parishes  having  been  found  wanting,  both  as 
to  mechanical  power  and  volunteer  force,  there  aitwe 
the  interference  of  the  insurance  companies;  and 
undoubtedly,  if  they  were  to  have  an  miauthorHed 
body,  without  publio  responsibility,  they  could  not 
organize  a  force  which  had  so  much  indnoement  to  do  its 
duty  as  one  employed  by  the  offices  who  would  have  to 


pay  the  damage  done  bv  the  fire.  To  them  it  was  a  dnW 
uodoubtedly.  (Generally  speaking,  they  performed  it 
efficiently,  but  they  found  they  were  now  in  this  position, 
that  so  vast  was  the  extensicm  of  property,  and  so  large 
an  amount  of  it  was  not  insured,  that  when  two  or  more 
fires  occurred  at  the  name  time,  it  was  doubtful  whether 
the  uninsured  would  not  be  neglected  for  the  sake  of  the 
insured  property.  They  then  came  to  two  propoeslB, 
which  might  be  considered  together.  The  fine  was  to 
place  the  control  of  this  matter  in  the  hands  of  the  Go* 
vemment,  and  the  second  was  to  entrust  it  entirely  to  a 
volunteer  body.  They  must,  he  thought,  feel  a  strong 
objection  to  giving  this  power  to  the  (£)vemmeDt  He 
was  one  of  those  who  thouf[ht  the  inhabitants  of  a  monid- 
pality  did  what  they  required  better  for  themselves  than 
It  could  be  done  by  the  Qovemment.  But  there  was  an 
important  institution  recently  spmogop,  the  Metropolitan 
Board  of  Worlu,  wliich,  notwithstanding  the  disparaging 
remarks  that  were  often  made,  was  disraargingits  dntiss 
with  great  ability,  and  to  whom  it  was  proposed 
to  entrust  the  management  of  these  aflairs.  The 
question  was,  would  that  be  more  efficient  than 
the  volunteer  system?  The  merits  and  demerits  o( 
that  system  had  been  thorooghly  stated  by  the  veterui 
volunteer  from  MillwalL  He  had  said  the  volnnteer 
brigade,  while  it  was  a  novel^,  was  well  supported,  but  sow 
he  found  that  support  begin  to  flag.  Borne  peeoniaiy 
aid  appeared  to  be  called  for,  and  some  authorised  head 
under  whose  guidance  the  whole  should  work.  Placing 
the  volunteer  fire  brigade  in  oompariaon  with  the  military 
volonteera,  they  both  began  much  ia  the  same  way.  Tbs 
rifle  movement  was,  in  the  first  iostanoe,  carried  on  solely 
at  the  expense  of  those  who  volnatecsed ;  but  it  woold 
not  have  remained  as  efficient  as  it  is  now  if  the 
Government  had  not  interfered — fiiat  to  place  it  ooder 
well-advised  arrangements,  and  then  to  afford  it  soch  an 
amount  of  pecuniary  assistance  as  enabled  it  to  meet  the 
diffionlties  which  now  appeared  to  arise  in  this  other 
system.  To  a  great  many  the  eost  of  unifbna 
would,  no  doubt,  be  very  agreeable  expenditure,  bat 
it  might  be  different  with  many  others  whose  servioea 
would  be  most  valuable,  and  who  might,  from  pecnniaiy 
considerations,  be  prevented  from  Joining  the  corps.  Loolc- 
ing  at  the  manifest  deficiency  of  the  present  system,  he 
confessed  he  thought  that  a  volunteer  brigade,  with  a 
proper  head  (such  as  Captain  Shaw,  with  whom  should 
rest  the  appointment  of  subordinate  offiooi),  combined 
with  a  limited  amount  of  pecaniaiy  sid  fi:t)m  the  Qovem- 
ment, would  render  very  effectual  service.  He  thought, 
however,  that  it  was  a  mistake  to  suppose  that  the  present 
fixe  brigade  ever  measured  their  work  by  the  amount  of 
their  pay,  or  that  any  consideration  of  remnneration 
aflected  the  willing  discharge  of  the  duties  imposed  upon 
them.  They  must  all  feel  that  the  object  was  to  imprors 
an  important  institution  of  the  ooontry  which  had  been 
neglected,  and  which  he  hoped  the  paper  and  discnaaon 
of  that  evening  would  tend  to  put  before  the  public  in  a 
more  satisfactory  position  than  it  had  hitherto  held.  Be 
was  sure  they  would  unite  in  a  cordM  vote  of  thanb  to 
Mr.  Young  for  having  so  ably  introduced  the  sslgeot  to 
their  notice. 
The  vote  of  thanks  having  been  passed, 
Mr.  Young  acknowledged  the  kind  reoeptaon  that  had 
been  accorded  to  his  papa*,  and  in  reply  upon  the  discos- 
sion,  said  he  regretted  that  the  remuks  had  wandered  vary 
much  from  the  subject  he  had  desired  to  introdooe,  ins., 
the  difference  between  volunteer  and  paid  brigades.  The 
first  speaker  had  spoken  disparagingly  of  the  "  book  and 
ladder  corps,"  but  probably  tbat  gentleman  was  not  aware 
that  in  Paris  they  used  nothmff  but  hooks  and  ladders^ 
as  was  shown  in  a  work  pabliaheia  under  the  saootion  oT 
the  Minister  of  War,  entitled,  "  The  Fireman'a  Manual. 
Dr.  Bachhoffher  had  sUted  that  only  a  certain  nambn  m 
insurance  offices  contributed  to  the  brigade,  bat  iw^ 
were  thirty  who  did  so  at  the  present  time.  He  fo^ 
confirmed  the  statement  of  that  geotletfUQ  as  to  the  «»- 
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oeney  of  the  fire  arraagementa  in  the  pariah  of  Marylebone. 
h  npLj  to  Mr.  New^l,  as  to  the  area  over  whieh  the 
LoadoQ  Brigade  extended,  he  would  state  that  they  did 
not  eoafine  ihemselvee  to  the  metropolis,  bat  they  set  them- 
ge^T«8  cat  to  work  over  700  square  miles  within  and 
sroQDd  Iiondoo,  even  as  fiir  as  Windsor,  Dover,  and 
Gnveseod.  With  regard  to  6re-proof  buildings,  he 
doued  that  saoh  a  thing  existed  in  practioe,  as  was  shown 
by  the  great  fire  in  Grediam-Btreet.  Mr.  Dalton  stated 
Aat  the  Board  of  Works  did  not  wish  to  have  the  con- 
trol of  the  ftn  eetablishment ;  ho  was  very  glad  to  hear  it, 
sod  hoped  the  unwished-for  duty  would  never  be  thrust 
npoQ  tint  body.  Mr.  Teulon  approved  of  the  interference  of 
the  poUoe  at  fires.  Their  instructions  were  to  hold  the  door 
sodke^  yoopl^  out  of  the  house,  for  which  services  they 
wsre  paid  a  sovereign.  He  (Mr.  Toung)  agreed  that  the  vo- 
hmteenshoald  be  organised  under  one  head :  he  also  con- 
enrred  with  the  remarks  of  Mr.  Roberts  with  respect  to  the 
east  of  amfonns.  With  regard  to  the  statement  that  there 
were  fewer  fires  in  Pans  than  in  London,  the  last  report 
showed  that  last  year  there  were  1,899  fires  in 
Fkris,  and  only  1,624  in  London.  The  serious  fires  in 
Pltfia  daring  that  period,  however,  amounted  to  only 
570,  and  there  were  only  80  cases  of  total  loss. 
Out  of  the  1,899  cases  of  fire  about  1,800  were  mere 
ehlmMys  oo  fire.  Of  the  fires  in  London  14  per  cent. 
had  been  total  losses.  Without  disparaging  the  services 
of  the  paid  brisade,  he  preferred  the  volunteer  system,  for 
if  a  nan  put  his  soul  into  the  work  he  would  work  better 
than  one  under  oompnlsion. 

Mr.  &rKWABT  H&aBiBOir  exhibited  an  arrangement  for 
extlagaiahing  fire  in  buildings  at  its  commencement.  It 
eooaiated  of  a  reservoir  and  pipes,  with  valves  at  intervals 
throttghout  the  building,  so  arranged  that  the  valves  are 
kept  tight  by  plugs  of  fhsible  metal,  and  consequently, 
as  soon  as  the  temperetnre  in  any  room  reaches  212^,  the 
plug  is  melted  and  the  valve  w  opened,  allowing  of  the 
enape  of  water.  At  the  same  time  an  electric  clronit  is 
eanpleted,  and  alarum  beUs  rung. 


f  tffmMKSS  0f  InstMons^ 


BoirrB  AmrTBALiAN  ImrrrirrB. — ^The  annual  report 
for  1863-64,  presented  at  the  meeting  held  on  October 
11, 1864,  states  that  a  steady  progress  has  been  made  in 
mart  of  its  important  branches.  The  new  Institute  Act, 
wliich  was  referred  to  and  its  inrovisions  explained  at  some 
length  in  the  last  report,  was  passed  during  the  last 
iSBson  of  Parliament.  A  meeting  of  the  subscribers  to 
the  libnry  was  held,  as  directed  by  the  new  Act,  when, 
in  iXaeember,  1863,  J.  P.  Boncaut,  Esq.,  was  chosen  to 
fiU  the  office  of  Governor.  Four  quarterly  soir6es  have 
taken  plaee— the  first  in  December,  1863,  when  the  Rev. 
J.  Maoghan  delivered  a  yery  interesting  lecture  on 
**  fioeratea,  and  the  character  of  Athens  in  his  time ;"  the 
sseood  in  March,  1864.  when  the  Rev.  Mr.  Ibbetson 
Isetored  on  **  Natural  Magic,**  with  some  curious  illus- 
tiitive  experiments.  The  Lancashire  Bellringen,  at 
that  time  in  the  colony,  were  enga^  for  this  soiree,  and 
proved  a  great  attraction.  The  third  soir^  was  held  on 
Jane  21,  when  the  Lord  Bishop  of  Adelaide  presided, 
tnd  the  Hon.  G.  G.  Hawker,  MP.,  who  had  shortly 
before  reComed  trom  New  Zealand,  gave  an  account  of 
bis  vint  to  that  oolony,  and  more  especially  to  that  part 
of  it  which  is  unfortunately  the  seat  of  war.  The 
sHaben  of  the  Deutsche  Liedertafel  gave  their  valuable 
iwiiitsnco  in  the  musical  part  of  this  soiree.  The  last 
sobfe  took  place  on  September  6,  when  His  Excellency 
the  Goveraor-in*Chief  presided,  and  the  Rev.  Canon 
BqmU  delivered  a  very  ioterestiag  and  hnmorous 
disnrtUioo  on  "Scottish  Humour.'*  The  Christy 
Minstrels  were  engaged  on  this  occasion.    The  following 


lectures  have  been  delived  since  the  last  annual  meeting, 
via. :— "  Oliver  Cromwell,"  Rev.  W.  Harcus ;   ••  Cole- 
ridge/' Rev.  Canon  Russell ;  "  Mining  in  Cornwall,"  J. 
L.  Young,  Esq.;    ••Dr.  Johnson,"  Rev.  W.  Harcus; 
'<  Geneva   and    Chamouni "    (continuation   of    former 
lecture).  Rev.  F.  W.  Cox ;  "  The  Present  Conflict  in 
America,"    His  Honour  the  Chief  Justice;    **  Earth's 
Buried  Cities— Herculaneum    and    Pompeii,"   Rev.    J. 
(Gardner;   "Slavery — ^Ancient  and  Modem,"  the  Lord 
Bishop  of  Adelaide ;  "  The  Circulation  of  the  Blood," 
Or.  C.  Clark ;  «  The  ]!ilarvels  of  the  Solar  Spectrum," 
Rev.   J.    Maughan ;    « Shakespeare's  Jesters,"   J.    H. 
Clark,  Esq. ;  *<  The  Solar  Spectrum  and  its  Teachings,** 
Rev.  J.  Maughan;    «<The  Progress  of  Music,"  H.  F. 
Price,  Esq.  (with  vocal  illustrations  by  the  Upper  Hullah 
Class];  "The  Wonderful  Properties  of  Matter"  (illus- 
trateu  by  experiments).  Rev.  J.  Maughan.    As  the  last 
lecture  of  the  spring  series  for  1863  would  have  fallen  on 
Christmas  Eye,  it  was  thought  that  an  evening  of  select 
readings  might  be  more  acceptable  at  that  season  than  a 
lecture.    This  idea  the  kind  assistance  of  several  gentle- 
men enabled  the  Board  to  carry  out  very  successfhlly,  the 
Rev.  J.  Jefieris  delivering  a  short  introductory  address  on 
the  occasion.    A  similar  arrangement  is  proposed  for  the 
present  year.    The  Institute  Hullah  Classes,  under  the 
direction  of  Mr.  H.  F.  Price,  have  made  satisfactoiy 
progiess  since  the  date  of  the  last  report.    It  is  hoped 
that  out  of  these  classes,  which  are  well  attended,  a  per- 
manent Choral  Society  in  Adelaide  will   spring.    Mr. 
Oreflfrath  having  left  the  colony  at  the  end  of  1863,  the 
Board  appoints  Mr.  Nootnagel  as  his  successor  in  the 
msstership  of  the  GFerman  Class,  which,  however,  is  not 
large.    The  French  Class,  which  had  for  a  considerable 
time   only  contained  two  or   three  pupils,  hss  finally 
become  extinct.    The  Board  cannot  but  regret  the  in- 
difierence  which  appears  to  exist  in  reference  to  these  two 
classes.    The  Drawing  Classes  are  specially  referred  to 
in  the  report  of  the  proceedings  of  the  South  Australian 
Society  of  Arts.    The  Board  will  therefore  content  them- 
selves with  expresring  their  satisfaction  with  the  general 
tone  of  the  instractor's  report,  although  they  comd  wish 
to  see  these  classes  also  more  generally  supported.    Four 
newly-formed  country   Institutes  have   been  affiliated 
durhig  the  past  year,  viz.  :--Mount  (Hmbier,  Moont, 
Mount  Torrens,  and  Stockport ;  and  two  have  suspended 
opemtions,  viz.:— Port    Elliot   and  Taokalilla.     The 
former  of  these,  however,  is  likely  to  be  re-established 
before  long.    Efforts  are   being   made    in  seven  other 
localities  for  the  establishment  of  Institutes,  most  if  not 
all  of  which  are  likely  to  be  successftil.    It  sometimes 
happens  no  doubt  that  an  Institdte  is  established^  in  a 
locality  where  there  is  not  sufficient  population  to  give  it 
a  fair  chance  for  existence,  and  occasionally  circumstances 
of  a  local  and  casual  nature  may  lead  to  failure;  but,  as 
a  general  mle,  it  may  be  considered  that  when  an  In- 
stitute is  once  established  in  any  locality  both  means  and 
disposition  will  be  found  to  keep  it  in  existence ;  and  if, 
through  pressure  of  adverse  circumstances,  it  should  for  a 
time  fall  into  abeyance,  it  is  pretty  sure  to  be  re-estab- 
lished  before  long.     The  total  number  of  Institutes 
affiliated  to  the  South  Austnllan  Institute  and  in  active 
operation  at  the  present  time   is   35.    The  following 
statistics  of  the  total  number  of  books,  members,  ftc,  of 
33  of  the  country  Institutes  at  the  close  of  1863  may  not 
be  without  interest '.—Books,  15,666;   members,  1,473; 
income  for  year,  exclusive  of  Government  grant,  £1,343. 
The  arrangement  for  the  delivery  of  lectures  to  country 
Institutes  appears  to  give  satisfaction,  as  the  number  of 
lectures  delivered  under  it  during  the  past  year  is  greater 
than  in  either  of  the  two  preceding  years  during  which 
it  has  been  in  operation ;  45  lectures  having  been  delivered 
at  21  Institutes  between  October  1, 1863,  and  September 
30, 1864.    Sab-reports  of  the  proceedings  of  the  Adelaide 
Philosophical  Society  and  of  the  South  Australian  Society 
of  Arts  are  attache!  to  this  report.    It  is  not  necessary, 
therefore,  to  refer  further  to  thoee  societies  in  this  place. 
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Mumtm  Dq)art$nmU.^The  ioxn  of  £250  was  voted  <m  ihe 
estimates  for  last  year  in  aid  of  the  Institute  Mnsenm. 
It  was,  however,  specially  voted  for  the  aogmeDtaiion  of 
the  Mineralogioal  Depi^tment  only,  and  this  restriction 
would  have  veiy  materially  checked  the   operations  of 
the  carator  in  ouier  directions,  had  not  the  Hon.  Q.  F. 
Angas  offered  a  donation  of  £60  in  aid  of  the  Mnseom, 
on  the  condition  that  at  least  an  eqnal  som  should  he 
oontributed  by  the  public.    The  sum  of  £64  was  ob- 
tained, leaving,  after  neoessaiy  expenses  were  deducted, 
£57  to  be  added  to  Mr.  Angas's  donatioii.    This  inorease 
to  the  funds  available  for  the  Museum  has  enabled  the 
curator  to  make  considerable  additions  to  the  various 
departments,  more  especially  to  that  of  ornithology. 
The  vote  has  been  partly  expended  in  the  purchase  c?  a 
collection  of  mineials  from  Mr.  E.  B.  Simpson,  sod  of 
one  of  fossils  from  the  Bev.  J.  E.  T.  Woods,  of  Pendla ; 
besides  which  the  sum  of  £100  has  been  remitted  to  the 
Afpent-General  in  London  for  the  purchase  of  various 
mmerals  not  in  the  Museum.    These  will  be  selected  by 
Mr.  Woodward,  of  the  British  Museum,  with  whom  the 
curator  has  been  in  eorrespondenoe  on  the  sntgeot,  and 
who  has  kindly  promised  his  asristanoe  mthe  matter. 
The  annual  report  of  the  curator  of  the  Museum  gives 
full  details  on  the  various  matten  within  his  depsjtment. 
Zibrary  DqHtrtmmiL — ^In  addressing  tiiemselves  specially 
to  the  subscribers  to  the  Lifanuy,  the  Boaid  feel  that  thmr 
axe  called  upon  liy  duty  to  and  sympathy  with  then- 
bereaved  Sovereign,  and  by  affeotionate  remembrance  of 
her  departed    Consort,  mouined  and  beloved  M3Sk»  by 
herself  and  her  people,  to  refer  in  the  first  place  to  the 
mesent  which  was  received  during  the  psst  year  from 
Mac  Majesty  the  Queen,  in  the  shape  of  a  copy  of  **  The 
Speeches  and  Addresses  of  the  late  Prince  Consort," 
with  presentation  inscription  and  Her  Majesty's  autograph. 
As  the  most  convenient  mode  of  exhibiting  Her  M^saty's 
present  to  the  public,  it  is  for  the  time  placed  in  one  of 
the  cases  in  the  Museum.    EventuaHya  sniti^le  ease 
will  be  procured,  in  order  that  it  may  be  pseserved  in  the 
Libraiy,  where  it  will  doubtless  ever  be  seffarded  as  a 
most  interesting  and  touching  memorial.    The  **  Mam- 
mals of  Australia,"  recently  {Niblisbed  by  Mr.  Gould,  in 
three  volumes,  has  been  received  during  the  year,  and, 
as  well  as  the  ''  Birds  of  Australia,"  mentioned  in  the 
last  report,  attracts  much  attention  from  visitors  to  the 
Library.    The  statistics  of  the  Institute  for  the  past  year 
are  as  follows: — The   number   of  volumes  ciroulated 
during  the  year  was  65,417.    The  number  of  volumes  in 
the  Library,  as  stated  in  the  last  report,  not  having  been 
subjected  to  any  deduction  on  account  of  bo(^  lost  and 
worn  out,  for  the  reason  therein  assigned,  it  is  of  eouise 
useless  to  make  any  oomparis<m  of  the  nspeotive  figures 
at  the   beginning  and  end  of  the  present  year.     The 
number  of  volumes  at  the  annual  examination,  as  alivady 
stated,  was  12,077 ;  add  to  this  121  volumes  then  mimog 
but  since  returned  gives  12,198  volumes  at  that  date ; 
170  volumes  of  ordinary  books  and  151  volumes  Patent 
Specifications  have  been  added  since  the  examination, 
making  a  total  of  12,519.    From  this  must  be  deducted 
175  volumes  presented  to  the  hospital  and  lunatic  asylum, 
which  leaves  12,844  as  the  actual  number  of  volumes  in 
the  Library  at  the  present  time,    liie  total  number  of 
new  subscriptions  received  during  the  year  is  as  follows:— 
Quarterly,  218;    annual,  42— total,  260.     The   actual 
number  of  subscribers  on  September  80  was,  as  nearly  as 
could  be  estimated,  944.    JSaor^  of  the  Curator  of  tAe 
Souik  Australian  Museum  on  the  wogreu  of  the  Museum 
during  the  Year  ending  S^tember  30, 1864. — Aves, — The 
birds  added  to  the  collection  since  the  last  report  amount 
to  250,  which,  in  addition  to  the  200  mentioned  in  that 
report,  now  make  450  specimens,  comprising  280  species 
of  Australian  birds,  among  which  are  many  rare  birds 
from  the  north-east  coast  and  elsewhere,  some  of  which 
have  been  procured  by  purchase  and  oihen  by  exchange. 
Mammalia, — About  a  dozen  specimens  have  been  added, 
mostly  small  animals,  natives  of  the  colony.    Fitees^^ 


Twen^  diibrent  species  of  the  fish  of  St.  VinoenVs  Qidf 
have   been     presented   to   the   Museum.      ReptiUa.'^ 
Numerous  additions  have  been  made,  principally  by  ex- 
changing with  other  museums.    The  collection  now  ooiu 
tains  several  hundred  specimens  in  spirits,  among  whish 
are  many  rare  and  some  new  species  of  our  reptilia. 
Intecta, — A  few  specimens  have  been  added  from  Kev 
South  Wales,  Western  Anstnlia,   and  alsewhere,  and 
some  cases  of  attractive  inseote  fiom  the  Indian  Av^ 
nelago  have  been  kindly  lent  for  exhibition  by  Mr.  C.  A 
Wilson,  and  a  lai^e  collection  of  Australian  Baprestid* 
has  also  been  lent  by  the  Curator.    MoUusca.^A.  small 
collection  of  European  land  and  fteshwatw  shells,  alio 
a  few  Anstnlian  shells,  have  been  added  to  the  coUiotiQO. 
ChMtooso.— Donations  of  several  small  roedes  of  onbir 
See,  have  been  made.    Min&tdlqt^  ami  Qeokgy^-^liMBW 
dcmations  have  been  made  of  South  Australian  miDcnb 
and  fiMsils,  and  a  small  but  ehoioe  collection  of  miaealf 
has  been  purehased,  eonsistiiig  priiioipally  of  our  soppar 
and  other  ooss ;  also  an  inteMStiQg  coUeotion  of  tertiiiy 
fossils  from  various  localities  has  been  purchased,  ooosiit* 
ing  of  about  two  thousand  ^eofansns  ud  cosapriaiig 
seven   hundred  species.      Cbtns^-— A  few  coins,  amons 
which  are  some  of  great  rarity,  have  been  pressntai^ 
MkeOlatieous   ArtiOss^-^K  lai«e  susortment  of  nstin 
mats  and  other  objects  of  native  mannfaeUire  have  ban 
prasented  by  Mr.  Geoq|e  TapUs,  of  Pcint  Madsay^snd 
sevend  similar  objeota  by  Means.  O.  B.  and  8.  YeatSB,Qf 
Brisbane ;  also  some  native  wei^wos,  finom  South  AfricSi 
by  Mr.  C.  B.  Jscobs.    AhstraU  rf  Froimdii^  of  the  Seutk 
Australian  Soeisty  of  AHs^-^^  zewiewiog  the  doingi  of 
the  Society  for  the  past  year,  it  may  be  mentioned  thatr 
in  puTSoance  of  the  plan  of  qoarierly  leotursi,  theM 
(on    •<  Sculpture")  was  delivered   by  Us  LocdsMpthi 
BiBfaop;  the  next  (upon  <*  Sogwriiig ")  hy  L.  J.  Fdbsai» 
Ssq.    Unfortunately,  fiom  various  oauses,  these  Isstm 
were  very  poorly  attended;  and  it  is  suggested  that  it 
would  be  better  to  make  similar  lactoves  form  wrt  of  ths 
Institute  course,  or  to  reserve  then*  until  the  £xhibitiOB 
is  open.    The  seventh  Annual  Exhibition  wss  opened  on 
the  let  December,  in  4he  mobm^  4he  Institote,  and 
comprised  about  400  works  of  art.     It  remained  open  87 
days,  and  the  total  sttendaaoe  was  8^798  penons.   Some 
davs  were  made  free  days,  and  on  one  of  theee  (the  day 
after  Christmas)  the  attendanoe  was  970  perMXif.   The 
artists'  prize  list  numbered  24,  and  amounted  to  the  nm 
of  £76  18s.,  of  which  16  prins  were  '^^•■^^''*||^ 
being   no  competition  for  tiie  others— and  two  ^mv 
prises  were  given.    The  names  of  the  suoosssfol  siti^ 
aie  Q.  Hamilton,  A.  Hunt,  C.  B.  LabaU,  J.  HaqceoigQi 
C.  W.  May,  B.  £.  Minchin,  J.  D.  Stone,  B.  TomkiiM 
T.  Ward,  and  E.  M.  Wilson.    The  distribution  of  Alt 
Union  piixes  took  place  on  the  80th  Deoembsr— tbschtf 
being  taken  by  the  Hon.  John  Bart,  M.P.— and  priMf 
the  value  of  £120  were  distributed  amongst  the  nh* 
scribeis.    During  the  Exhibition  his  loidship  the  BiihflP 
and  Mr.  Pelham  repeated  thcdr  respective  leotoni  ^ 
numerous   and   attentive  auditories.    Subjoined  iitlie 
report  of  Mr.  Hill,  Master  of  the  School  of  Deoga^ 
"  1  have  the  honour  to  report  that  for  the  year  1864US 
progress  of  the  pupils  of  the  School  of  Design  has  Mi 
very  satisfeotoiy,  but  a  great  want  of  new  models  it  i^ 
especially  by  the  more  advanced  popili.    I  trust  tae 
Society   will   soon   be   in   a   position  to  supply  ton 
desideratum.    The  toUl  attendance  fer  the  nine  ina>w> 
of  1864  was  80  students,  of  whom  14  wen  msle  **°^^ 
and  16  female   students,  and  the  maxunum  i°<'*^ 
attendance  was  17,  while  the  minimum  was  1^*^ 
attendance  was  more  equal  than  fonnerly.    The  brsBSMi 
of  study  were  apportioned  in  the  following  ina]iiMr>* 
From  the  flat,  including  outline,  8  pupils;  drawing^ 
colours,  5;    mechanical  uid   geometrical  drawing,  ^j 
drawing  from  the  round,  4 ;   drawing  from  natore, «; 
free-hand  drawing,  8;  design,  1;  total,  80."   ^2<^£ 
Proceedings  of  the  Adelaide  FhHostykieal  5«»^.-At  tt|« 
I  monthly  meetings  held  during  th9  year  papers  have  M«> 
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nad  IB  the  foUowtng  order: — C.  A.  WilsoD,  Esq.,  on 
"  The  Entomologv  of  the  East  Indian  Archipelago  and 
Sonthtfo  Africa;"  His  Honour  the  Chief  JoAtioe,  on 
*'The  Belation  of  Soienoe  and  Theolo^;"  Rev.  J. 
Maaghan,  on  *'  The  Microeoope ;"  George  Windsor  Earl, 
£*(.,  F.A.S.,  on  <•  Artificial  Shell  Mounds ;"  Robert  Kay, 
Esq.,  on  ^  Ingenious  Solutions  of  Mechanical  Problems, 
as  exemplified  in  Sir  William  Armstrong's  Hydraulic 
Hadiineiy  and  in  Kasmyth's  Direct- Action  Steam 
Hammer;"  C.  A.Wilson,  Esq.,  on  "Wood-eating 
InecU;"  B.  H.  Babbage,  Esq.,  on  "  The  Vital  SUtistics 
of  Sooth  Australia."  At  the  October  meeting  Dr.  Muecke, 
of  Tanunda,  exhibited  his  valuable  microscopic  sections 
of  Australian  woods,  at  the  same  time  giving  much 
interesting  information  of  a  scientific  character. 
The  desirability  of  adding  to  the  library  some  of  the 
volames  of  the  "  Royal  Society's  Transactions  "  and  other 
israes  of  a  kindred  character,  having  frequently  been 
mged  by  several  of  the  members,  it  has  been  resolved  to 
Sf^cod,  under  the  direction  of  the  Council,  about  £60  in 
standard  books  bearing  on  science  and  philosophy.  During 
the  year  several  new  members  have  been  ^ected,  and 
sernal  valoable  reports  and  scientific  papers,  received  from 
the  ndghbooring  colonies  and  Great  Britain,  have  been 
laid  before  the  Society.  In  March  last  a  very  successful 
microsoopic  Moirie  was  held — His  Excellency  the  President 
in  the  chair — ^when  a  large  attendance  of  ladies  and 
gentlemen  was  secured,  and  a  pleasant  evening  spent  in 
examining  a  nomber  of  valuable  microscopes,  diagrams, 
sod  boolu  kindly  lent  for  the  occasion  by  Uie  members 
and  other  gentlemen  interested  in  science.  At  this 
meeting  his  honour  the  Chief  Justice,  on  behalf  of  the 
Philosophical  Society,  presented  a  beautiful  and  complete 
photographio  apparatus  to  John  Howard  Clark,  Esq.,  in 
acknowledgment  of  nnwearied  and  valuable  services 
rsodered  by  him  during  the  period  of  his  secretaryship. 


DUBLIN   INTERNATIONAL  EXHIBITION. 

Great  preparations  are  already  being  made  by  the 
Execntive  Committee  for  the  musical  part  of  the  opening 
eeremooy,  on  the  9th  May.  The  orchestra  will  be  ar- 
ranged after  the  model  of  the  one  at  Birmingham.  The 
organ,  which  will  be  very  large  and  complete,  is  building 
by  Messrs.  W.  Hill  and  Son,  of  London.  The  number  of 
peribnners  will  reach  1,000,  and  the  whole  will  be  under 
the  direction  of  Mr.  Joseph  Robinson.  It  is  intended  to 
make  the  music,  on  this  occasion,  as  great  a  success  as  it 
was  at  the  opening  of  the  first  Irish  Industrial  Exhibition 
at  Dublin,  on  the  12th  May,  1853.  Vocalists  are  to  be 
invited  and  selected  from  the  choirs  in  Liverpool,  Man- 
chester, Bradford,  Leeds,  Birmingham,  and  other  towns 
and  districts  within  easy  travelling  distance  of  Dublin. 


PsRnfBttsrM* 


OnaaTivK  Coaohmakcbs'  iNnuvrBUL  ExHiBrriON. — 
This  Exhibition,  whidi  is  to  be  held  in  the  Corporate  Hall 
of  the  Worshipful  Company  of  Coach  and  Harness 
Makers,  Noble-street,  St  Martin's-le-Grand,  will  be  pnb- 
fidy  opened  on  Wednesday,  February  Ist,  by  the  Mar- 
ffBB  of  Lsnsdowne,  who  is  expected  to  arrive  at  noon. 
Aa  address  from  the  Committee  of  Management  will  then 
be  read  io  the  chairman  of  the  day,  and  the  Very  Rev. 
H.  H.  Milman,  D.D.,  Dean  of  St.  Paul's,  will  offer  up  a 
Prayer.  An  anthem  will  be  performed  by  amateurs, 
Ui^  eoach  operatives ;  at  the  conclusion  of  which  the 
cittmnan  will  declare  the  Exhibition  open.  The  amateur 
ugen  liave  kindly  offered  to  sing  a^in  during  the 
eveDiog,  and  occasionally  each  week  dunng  the  time  the 
exhibition  is  open.  By  permission  of  Lieut.-Col.  Lord 
iVnro,  a  Guard  of  Honour  of  the  4th  Middlesex  (West 
Loadon)  Bifle  Volunteers  (Coachmakera*  Companies)  will 
^tteod,  under  the  oommand  of  Captain  Woodall.   The 


prises  offered  by  the  Society  of  Arts,  the  Coachmakers' 
Company,  and  others,  will  be  awarded  by  the  folloviMng 
judges : — The  Marquis  of  Lansdowne,  Viscount  Torring- 
ton,  Mr.  R.  C.  Maosell,  of  the  carriage  department,  South- 
Eastern  Railway,  and  Messra.  Hall,  Rock,  and  Large. 
The  first  three  were  appointed  by  the  Council  of  the 
Society  of  Arts,  and  the  rest  by  the  Coachmakers'  Com- 
pany. _^^^_^^^^^^^^^^^^^__^ 


SuoAB  IN  Spain. — ^Mr.  Consul  Mai'ks,  in  his  report  on 
the  trade  of  Malaga,  states  that  the  cultivation  of  tha 
sugar-cane  and  the  crushing,  manufacturing,  and  refining 
of  its  juice  has  increased  rapidl}-  during  the  last  few 
vears ;  all  lands  capable  of  irrigation  are  being  converted 
into    sugar-cane  plantations  within   the   range  of  the 
temperate  sea-coast  climate,  or  the  provinces  of  Malaga, 
Granada,  and  Almeria,  commencing  at  Marbella  on  the 
west  coast,  and  reaching  to  Adra  on  the  eastern  side.    The 
climate  appears  particiuarly  favourable  to  its  growth,  and 
the  canes  in  some  districts  reach  the  largest  size  attainable 
by  this  plant ;  modem  appliances  in  machinery  have  given 
an  impulse  to  this  important  branch  of  industry  which 
promises  a  rapid  increase  in  its  production.     Notwith- 
standing that  Spain  has  been  supplied  with  sugar  from  its 
ridl  colonies  in  the  West  Indies,  there  has  been  and  there 
still  exists  a  protecting  duty  of  74  reals  the  100  kilos,  or 
about  19s.  per  cwt.,  levied  on  all  importations  from  her 
possessions,  and  more  than  double  that  amount  if  from 
foreign  souroes.    It  was  expected,  on  the  late  revision  of 
the  Spanish  commercial  tariff,  that  this  protective  duty 
would  have  been  reduced ;  but  the  representatives  of  the 
agriculturists  and  manufacturers  of  the  sugar-growing 
districts  succeeded  in  preventing  this  contemplated  re- 
duction, which  was  borne  out  by  statistical  information, 
showing  the  enormous  increase  of  the   national  cane 
plantations  and  the  extent  of  the  capital  invested  in  this 
twin  source  of  national  production  and  manufacture.    In 
the  year  1848  this  branch  of  agriculture  might  have 
been  considered  so  trifling  as  scarcely  to  deserve  mention; 
but  in  the  year  1862,  the  production  of  sugar-cane  sent 
to  the  respective  manufactories  may  be  estimated  as 
follows  :~250,000   arrobas   from    Nerja,   180,000   from 
Frigiliana.  100,000  from  Maro,  850,000  from  Torrox, 
700,000  from  Velez,  800,000  from  Malaga,  1,500.000 
frt>m  Motril,  470,000  from  Adra— totol,  8,800,000  arrobas. 
Say  about  4,000,000  arrobas,  or  45,000  English  tons, 
yielding  about  15  per  cent,  of  sugar,  or  about  6,750  tons 
of  refined  sugar.    The  fanega  or  acre  of  land  yields  about 
2,000  arrobas  of  sugar  cane,  which,  at  14  cuartos,  or  about 
4d.  per  arroba=rls  (vn.)  8,805 ;  expenses  of  cultivation 
rls  (vn.)  1,500 ;  or  about  £20  per  fanega  dear  profit  to  the 
manufacturer.     2,000  arrobas  will  produce  about  120 
arrobas  of  sugar,  which,  sold  at  rs  (vn.)  80  each,  amounts 
to  rs  (vn.)  8,600 ;  from  which  are  to  be  deducted  for  ex- 
penses, rs  (vn.)  1,146 ;  profit,  rs  (vn.)  2,454,  or  about 
£24  profit  on  the  reduction  to  sugar  of  the  2,000  arrobas 
of  cane.    About  10,000  acres  of  irrigable  land  are  occupied 
in  the  growth  of  the  sugar-cane  along  the  southern  coast 
of  the  Province  of  Granada,  and  these  ought  to  produce 
5,400,000  arrobas  of  sugar-cane.    Twenty  sugar  factories 
exist  in  the  district  before  mentioned ;  eight  are  first-dass 
establishments  worked  by  steam  on  the  modem  system  of 
i-efinery ;  the  other  twelve  are  on  the  old  plan  of  refinery, 
by  boiling  in  the  open  air.    About  5,000,000  of  reals,  or 
£50,000,  may  be  considered  as  the  amount  of  capital 
invested  in  the  agricultural  growth  of  the  cane,  and 
about  40,000,000  reals,  or  £400,000,  in  the  construction 
and  machineiy  of  the  twenty  factories  and  refineries, 
requiring  about  20,000,000  of  reals,  or  £200,000,  floating 
capital  to  keep  them  in  constant  work.    The  great  draw- 
back offered  by  the  French  Government  to  the  exporters 
of  French  sugars  helps  in  some  degree  to  keep  down  the 
profits  of  the  Spanish  manufacturer,  the  drawbacks  paid 
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this  year  on  exportatioDs  of  sugar  in  France  having 

greatly  exceeded   the  amount  received  by  the  French 

customs  on  importations  of  foreign  sugar ;  the  introduction 

of  the  article  into  Spain  from  France  amounts  to  160,000 

arrobas  of  25  lbs.  each,   or  2,000  tons,  the  drawback 

enabliog  the  French  to  undersell  the  Spanish  re6ner, 

although  their  sugars  are  amenable  to  the  heavy  import 

duty.    Sugar  has  risen  lately  in  price  as  much  as  8s.  the 

hundred- weight,  owiug  to  the  failure  of  the  crops  in  tbe 

East  Indies  creating  a  deficiency  of  about  50,000  tons ; 

and  to  the  crops  of  beetroot  in  Russia  and  Poland  having 

likewise  proved  a  failure.    In  the  Havana  little  sugar 

remains   in   consequence   of   tbe    quantities   taken    in 

America.    The  Brazilian  crop  being  late,  will  be  exposed 

to  the  habitual  rains  at  the  end  of  the  year.    In  the 

West  India  islands  the  cane  has  suffered  from  a  long 

drought.    In  the  Mauritius  and  Reunion  the  deficit  is 

estimated  at  from  30,000  to  35,000  tons.    In  Louisiana 

the  >ield  is  quite   insignificant.      The   demands  from 


comprehensive  character.  But,  strange  to  say,  from  tho 
day  of  opening  no  gold  was  taken  from  the  origiul  reef 
of  the  Fingal  Quarts  Mining  Company.  This  was  caused 
through  the  machinery  bei^  of  an  imprfeet  and  im- 
practicable character.  Since  then  little  has  been  dooe  to 
develop  the  undoubted  .gold-bearing  quarts  veins  that 
exist  near  if^ingal.  The  failure  of  the  extensive  company 
alluded  to  has  oo  blighted  the  hopes  of  many  of  the 
Tasmanian  colonists,  that  ualese  capitalists  from  the  ad- 
joining colonies  proceed  with  the  works,  little  will  be  dooe. 
During  the  late  aesdon  of  Parliament  one  of  the  mem- 
bers for  Laanceiton  introdoeed  the  matter  of  the  gold 
fields  to  the  House  of  Assembly,  and  asked  parliament 
to  grant  £2,000  for  the  pmrpoie  of  engaging  Mr.  flirgraves, 
the  eminent  gold  discoverer,  to  prospect  the  coaotry. 
That  hon.  member  was  met  by  the  remark,  that  there  was 
an  Act  of  Parliament  in  exiaianoe  which  offered  a  reward 
of  £5,000  to  the  pecaon  who  would  indicate  the  where- 
abouts in  Tasmania  of  a  gold  field  that  was  capable  of 


America  are  calculated  at  fix>m  30,000  to  85,000  tons,   producing,  and  absolntely  produced  for  twelve  months, 


The  beetroot  in  France  is  suffering  from  the  attacks  of  a 
parasite  known  as  the  uredo  beta,  the  destructive  effects  of 
which  have  been  increased  by  the  di^Tiess  of  the  past 
season.  The  general  opinion  is  that  the  crops  this  year 
will  not  exceed  one-third  of  the  average ;  while  in  Spain 
the  lands  availed  of  for  the  growth  of  the  canes  are 
mostly  irrigated  from  sources  little  affected  by  the  rainy 
or  dry  seasons,  and  thus  the  crops  have  gen/orally  been  of 
a  fair  average  production. 

Trade  with  Adstbia. — The  Austrian  Qovemment 
has  called  upon  all  the  Chambers  of  Comooerce  in  that 
country  to  furnish  reports  containing  the  statistics  of  the 
trade  with  England  since  the  Anglo-French  Commercial 
Treaty  came  in  force,  the  object  l^ing  to  aacertain  what 
effect  that  Act  has  had  on  the  imports  from  Austria  into 
England,  and  what  advantages  might  be  derived  from  a 
similar  treaty  between  the  two  last-named  countries. 

ExHiBiTioK  OF  Fishing  Tackis. — Tbe  authorities  of 
Boulogne  have  decided  on  organising  in  the  course  of  the 
present  year  an  Exhibition  like  that  which  took  place 
some  time  since  at  Amsterdam,  of  fishing  tackle  and 
utensils,  and  all  kinds  of  instruments  connected  with  tbe 
maritime  industry  of  all  nations. 

Find  of  Coal  in  Mexico.— A  deposit  of  coal  of  the 
best  quality  has,  it  Is  said,  been  disco veced  in  tlie  moun- 
tains of  Itoluca,  at  the  distance  of  thirty  leagues  from  the 
city  of  Mexico,  and  of  sixty  from  Acapuleo.  Another 
deposit  was  discovered  some  little  time  since  in  the  dis- 
tdot  of  TUjcala. 


gold  at  the  rate  of  100  ozs.  pw  week.  And  no  member 
would  second  the  proposition.  It  was  however  determined 
that  if  Mr.  Hai^ves  would  come  to  the  colony  they 
would  endeavour  to  secure  his  services  without  govern- 
ment aid.  Accordingly  public  meetings  were  held,  and 
subscription  lists  opened,  the  public  Itbeiilly  reaponding 
to  the  call.  When  Mr.  Hargraves  landed  in  Tasmania, 
an  extraordioary  ovation  awaited  him.  The  whole 
country  wias  rejoiced  to  think  that  at  length,  with  the 
aid  of  the  great  gold  prospector,  the  question  that  had  so 
long  agitated  the  public  mind  would  be  solved.  A  most 
influential  deputation  waited  upon  the  ministry,  and  were 
informed  thai  the  Government  were  anxious  and  willing 
to  assist  them  by  every  means  in  their  power,  and  that 
they  would  place  £1,000  at  the  disposal  of  the  Committee, 
to  be  appropriated  in  the  prospect  of  gold,  provided  Ur. 
Hargraves,  after  his  preliminary  observations,  reported  it 
was  necessary.  This  liberality  on  the  part  of  tbe  Min- 
istry  has  been  everywhere  received  with  the  utmost 
satisfaction.  Mr.  Hargraves  has  departed  to  Fingal  to 
commence  operations. 


"B^ti. 


$0l0mes* 


Gold  in  Tashamia.— For  years  past  gold  has  been 
produced  from  Fingal  in  considerable  quantities,  by  odd 
atragglera,  rudely  provided  with  means  of  searching  for 
it,— yet  never  sufficiently  to  infect  people  with  a  gold- 
diggbg  mania  and  produoe  a  rush.  The  qaartas  reefa 
have  been  tested  by  imperfect  machinery.  They  have 
always  turned  out  more  gold  to  the  ton  than  many  of 
the  average  reefe  that  pay  well  in  Victoria;  yet,  stnnge 
to  say,  ihey  have  never  been  considered  of  suffioieDt  im- 
portance to  attract  the  attention  of  capitalists,  hy  whom 
alone  they  can  be  profitably  worked.  The  fint  reef 
worked  by  the  original  Fingal  Qaadz  Mming  Company 
was  veiy  payrog,  twenty,  thirty,  and  forty  oonoM  of 
the  precious  metal  regularly  once  a  week  rewwding  the 
workers  for  their  labour  and  their  researoh.  Flushed 
with  tlu9  suooess  of  these  their  primary  efforts,  it  wms 
detennined  by  the  original  quarts  miners  to  go  to  work 
upon  a  new  and  more  esteosive  basis.  The  company  was 
angmented— and  its  capital  increased  to  £12,000.  New 
machinery,of  a  most  expensive  quality,  was  obtained  from 
Means.  Hussell  and  Co.,  the  eminent  machinists  of  New 
South  Wales;  and  works  were  completed  of  a  very 


Railway  Bbomsb  otbb  tub  SjUNji.^-The  Western 
Riilway  of  France  is  now  constructing  a  short  line  to 
connect  the  town  of  iRouen  directly  with  the  Baris  and 
Cherbourg  Railway,  and  the  work  includes  a  bridge  over 
the  Seine  near  Elbeuf.  This  ocmstruetion  will  be  m<vs 
than  650  feet  long  and  eighteen  feet  wide,  and  will  rert 
on  five  series  of  tubular  oast-iron  piles,  with  intsrfals  of 
about  160  feet  between  them.  The  bridge  itself  has  been 
constructed  on  the  banks  of  the  river,  and  is  now  being 
placed  on  the  piles,  the. entire  structure,  200  metres  long, 
being  pushed  forwaitl  by  means  of  very  simple  arrange 
ments  from  one  side  of  tne  river  to  the  other.  The  opera- 
tion was  commenced  some  time  since,  when  the  eod  of  the 
bridge  rested  on  the  third  set  of  pilesafter  oghtetfihoon 
work.  The  weight  of  tbe  bridge  is  given  at  a  thousand 
tons,  and  the  movement  was  given  by  sixteen  men.  Ths 
bridge  is  the  work  of  Messn.  Schneider  and  Co.,  of  Crea- 
sot,  who  adopted  the  same  method  in  tbe  esse  of  the  via- 
ducts of  Fribourg,  in  Bwitserlaod,  of  Bomsss,  on  the 
Is^,  and  of  Saint-Just,  on  the  Aid^he. 

OoLLBOB  or  OBOAHiaTs.— A.  society  under  this  name 
has  been  instituted  for  the  purposes  of  improving  ^^ 
sition,  advancing  the  interests,  and  eooouiaging  the  voSx 
-— boih  in  eompositiouandperfhnQaoQfr-K>f  all  who  foUov 
the  oocapatk>n  of  an  organist ;  and  in  its  sphere  of  opera* 
tion  is  incladed  leotnres,  oonserts,  {wises,  opportonitifis  for 
the  inteiehange  of  opinions  •moog  oiganists,  the  granuog 
certificates  of  merit,  and  such  other  means  as  suiyappe^ 
to  the  geveroment  for  ihe  time  being  as  best  calcolatad 
to  further  the  objeots  of  the  institutkn. 
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€iB  iNDioATTm.— The  French  avthorliiea  hsye  for  a 
log  time  occapied  themselves  with  plans  for  checking 
fltt  distancee  as  well  as  the  time  of  pnblic  vehicles ;  the 
•U  ^stem  of  eour9e$,  single  joameys  within  Uie  limits 
of  the  city,  has  ceased  to  be  fairly  applicable  since  the 
linits  of  Paris  were  extended  to  the  iortifications ;  the 
mlkm  cluu^  for  a  lide  of  twenty  minutes  (for  there  is 
ttm  a  midiinam  rate  for  a  joomey  of  not  more  than  a 
^parter  of  an  hear)  and  for  oae  of  an  hmir  is  dearly 
nqiut  both  to  the  proprietors  of  vehicles  and  to  the 
pc^ie,  and  the  ciraamstances  of  the  case  demand  a  re- 
wfjiHtmeot  of  the  qrstem.  The  municipal  authorities  of 
Fm  have,  therefore,  urged  the  company  to  which  the 
poblie  carnages  belong  to  use  its  utmost  endeavours  to 
and  a  means  by  which  payment  by  distances  may  be 
related.  Many  attempts  have  been  made  without 
MBoesB,  but  a  metre,  invented  by  MM.  Menley  and 
Vcfdier,  seeoos  to  hold  oat  some  promise,  and  three  have 
been  placed  in  cabs  belonging  to  the  company.  This 
hiitnomeQt  has  two  faces,  which  indicatfr— First,  the 
diittnee  passed  over;  secondly,  the  time  occupied  in  so 
domg;  and  thbdly,  the  stoppages,  which  are  added  to 
tte  ^disfeanoes  at  the  rate  of  eight  kilometres,  rather  less 
than  five  miles,  an  hour.  Should  this  new  metre  be  found 
to  answer  m  praotioe,  there  will  be  no  difficulty  between 
fte  hjffsr  and  the  driver,  as  the  former  may  engage  a 
emiage  either  by  time  or  distance.  But  the  apparatus 
attempts  more  than  this ;  it  contains  a  card,  on  which  it 
■arks  all  the  oounes  made  during  the  day,  the  time 
employed,  and  the  number  of  kilon^res  paid  for  by  the 
pibUc,  and  consequently  the  sum  which  the  driver  has 
reeeived.  It  is  deelavad  tliat  all  this  has  t)een  aooom* 
pliriied,  and,  if  so,  there  is  no  question  that  the  anidica- 
IMO  of  the  j^ipaialas  will  soOn  become  geneni ;  but 
■doi  the  action  of  the  metre  is  arrested  when  the 
vniage  is  moving,  thoqdi  unoooupied,  the  driver  would 
illDd  charged  with  the  djstaaoes  passed  over  ftom  and  to 
tke  stations  and  the  places  where  he  takes  up  and  puts  down 
Us  tees.  This  cauioty  however,  have  been  overlooked, 
«d  it  is  to  be  hoped,  for  the  sake  of  aU  ooneemed,  that 
tne  {Roblem  may  have  been  solved. 

^aoToamArBJO  Map8.*-A  map  of  the  town  of  Grenoble 
iDd  its  environs,  embmdng  twenty  eqaaie  kilometres,  has 
Men  pfodnoed  with  the  aid  of  the  camera  m  a  very  short 
^•oe  of  time.  The  immediate  objeot  in  viewis  the  ob- 
tuiog  comet  topographical  pniles  for  military  purposes, 
wd,  eonesqosnfly,  the  means  of  pladng  an  attacking  force 
ceoBparatively  out  of  the  reach  of  dwsger,  but  maps  show^ 
Bg  the  nndalations  of  the  hud  are  of  too  evident  utility 
Jl^iequlre  any  epeoial  application  to  illastrate  their  value. 
The  map  in  question  is  made  to  a  scale  of  one  in  five 
♦^<w^,  and  was  entirdy  produced  in  Paris  from  twenty- 
UDepholographie  views  taken  from  eighteen  different 
pointo,  by  Captain  Javaiy.  The  stations  selected  were 
partly  on  one  side  of  the  river  ladre,  and  partly  on  the 
etho',  and  it  is  believed  that  not  a  tingle  aeddent  of  the 
o^^me  hss  been  missed.  The  extreme  elevation  of  the 
gvMnd  on  the  right  bank  of  the  river  is  more  than  three 
^iMMnd  feet.  The  shortest  distance  at  which  a  view 
^as  taken  was  about  a  thousand  yards,  the  greater  part 
we  at  fifteen  hundred  yards,  and  some  few  as  distant 
m  four  thonamd  five  hundred.  It  is  stated,  on  the  autho- 
Rty  of  M.  Lauawdat,  with  whom  the  plan  origfaiated,  that 
fitting  of  the  levels  is  such  as  could  not  have  been  pro- 
^Ked  l>y  any  other  known  method  of  expeditious  mili- 
^  reconnaissance.  The  views  were  taken  by  two  lenees 
of  different  foesl  lengths,  namely,  one  of  60  centimetres, 
|he  other  of  27.  The  former  was  employed  for  tolerably 
{■^  representations  and  objects  at  a  distance,  or  where 
k  was  found  necessary  to  take  special  notice  of  details,  and 
^  other,  which  took  m  a  field  of  BO^,  for  the  shorter 
<B>taocea.  The  photographic  operations  only  occupied 
*boQt  axty  honre,  and  the  subsequent  preparation  of  the 
■ap  two  months. 


€ianssfiti}imt. 


PbOFXLLINO  RlILWAT  TbAIHS  on  LxifES  WrrSFBIQUBNT 

SvATKWs. — Sia, — The  paper  on  this  subject  read  on 
Wednesday,  the  18th  inst.,  and  the  discussion  which  fol- 
lowed, do  not  seem  to  go  far  towards  a  solution  of  the 
difficult  question  of  the  propulsion  of  underground  rail- 
way trains.  Mr.  Barlow  proposes  the  long.abandooed 
rope  traction,  on  a  new  plan,  which  might  be  called  the 
"cross-bow"  system;  while  Dr. Bachhoffner  would  reoon^* 
mend  what  he  calls  the  **  tea-urn  "  principle,  on  a  rather 
large  scale ;  others,  again,  advise  the  adoption  of  what 
may  be  called  the  *'  Enterogaster  "  engine,  which  is  not 
only  to  swallow  its  food  and  water,  but  to  digest  and 
consume  its  stomaeh  also.  Mr.  Barlow's  plan  is  undoubt- 
edly practicable,  though  occasioning  a  certain  waste  of 
tractive  power;  but  the  great  objection  is  that  with  rope 
traction  the  driver  does  not  accompany  the  train,  and  tha, 
therefore,  will  never  become  popular.  The  expense  of 
Dr.  Bachhoffiier's  recommendation  would,  if  praotiosble, 
absorb  the  whole  revenue  of  the  company,  and  leave 
nothing  for  profit  and  repairs.  Lastly,  the  engine  that  is 
to  swidlow  its  own  breath  and  smoke  would  appear  to  be 
quite  contraiy  to  nature,  and  approaches  somewhat  to  the 
character  of  that  grand  desideratum  of  patentees  aund 
inventors,  the  perpetual-motion  machine.  The  professed 
objeot  of  these  and  other  contrivances  is  to  obviate  the 
vitiation  of  the  atmosphere  of  tunnels.  Now,  the  air  in 
the  tunnels  of  the  metropolitan  lines  is  quite  as  pure  and 
wholesome  as  the  atmosphere  above  ground,  as  must  be 
the  case  ftom  the  ends  of  the  tunnels  beinar  open,  the  fre- 
quent air  shafts,  and  rapid  passage  of  we  trains  botfi 
ways.  But  those  tunnels  are  subject  to  the  inconvenienoe 
which  attends  all  open-air  trains  in  an  equal  if  not  greater 
degree,  the  intolerable  and  disgusting  nuisance  of  the 
present  system  of  brakes.  The  burning  of  the  wooden 
ohodi  on  the  iron  wheel  produces  a  sulphurous  stench  that 
is  almost  unbearable,  even  in  the  open  air;  and  it  is  a 
singular  fhot  that  none  of  the  contrivances  of  engineen 
ana  inventors  tend  at  all  to  dimimsh  this  evil,  but  rather 
to  inorease  it.  There  are  only  two  practicable  modea 
known  to  us  at  present  of  avoiding  the  necessity  of  carry* 
ing  a  coke  Itarnaoe  through  the  tunnels,— the  vaounm 
sySkem,  originally  invented  by  Mr.  Vallance,  of  Brighton, 
of  sucking  the  entire  train,  with  its  load,  thnmni  the 
tunnel ;  and  the  compressed-air  locomotive.  Yalianoe's 
plan  is  essentially  economical,  as  a  two-inch  vacuum  is 
amply  sufficient  for  the  heaviest  loaded  teain.  Its  durability 
is  unquestionable,  but  it  is  scarcely  adapted  for  repeated 
stoppages  at  short  intervals.  The  compressed-air  loco- 
motive is  perfect  in  evefy  respect,  and,  therefore,  deserves 
every  attention  from  inventors  and  improvers.  Common 
air  may  be  compressed  to  any  degree  of  density  with 
facility  and  economy  by  means  of  the  triple  compound 
condenser.  The  portable  reservoirs,  or  salamanders,  can 
be  taken  out,  and  charged  ones  replaced,  in  far  less  time 
than  taking  in  coke  and  water,  not  to  mention  raking  the 
fire  bars.  The  extraordinary  lightness  of  the  compressed- 
air  locomotive  cannot  be  allowed  to  be  an  objection, 
because  the  whole  train  of  carriages  may  be  lightened  in 
the  same  proportion.  The  enormous  quantity  of  iron  and 
oak  introduced  in  the  manufactyre  of  an  ordinary  railway 
train  car  is  quite  absurd  when  considered  in  reference  to 
the  load  carried, — ^less  than  two  tons,— a  load  that  Is 
oarried  on  common  roads  in  vans  not  a  quarter  the  weight 
of  a  railway  car.  The  standard  objection  to  the  com- 
pressed-air locomotive  is  the  assertion  that  no  salamander 
of  practicable  sise  would  earn-  a  train  more  than  two  or 
three  hundred  yards.  But  if  that  assertion  be  founded  on 
&ct,  ^ich  is  very  doubtful,  why  are  not  our  hiventive 
powera  direeted  to  the  improvement  of  the  air  locomotive, 
and  the  geneni  lightenmg  of  the  machinery  and  oon- 
struotien  of  railway  trains  ?  The  obvious  answer  to  this 
question  is  the  formidable  fact  that  change  of  system  is 
abhorrent  to  the  vested  rights  of  patentees,  holden  of 
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immeose  stocks  of  moalding  and  other  pattenu,  and  the 
rolling  stock  or  existing   companies. — I   remain,  ^,, 
Hbmby  W.  Revelet. 
JaBWUT  23rd. 

Fbopkixiko  Tbaikb  ok  Lines  with  frequbmt  Sta- 
tions.— Sib, — If  I  understand  Mr.  Barlow's  meaning 
lightly — and  I  am  by  no  means  sure  that  I  do — ^for,  like  the 
old  Scottish  lady,  I  feel  **  it  is  a  sort  o'  precomption  to 
onnerstan  the  meenister,"  his  new  proposition  of  working 
railways  is  by  a  sort  of  kick,  or  succession  of  kicks,  to  the 
train,  not  directly,  as  in  the  plan  of  Hr.  Pilbrow,  ahown 
in  the  Exhibition  of  1862,  but  indirectly  through  the 
agency  of  a  rope,  to  be  acted  on  by  a  steam-engine 
driving  a  pair  of  wheels  to  haul  on  the  rope ;  or  by  Sir 
W.  Armstrong's  water  column;  or  by  some  other 
means.  But  the  essence  of  it  is  to  put  in  practice 
the  principle  of  the  tennis  or  cricket  ball — a  sudden  shock 
instead  of  a  gradual  movement.  When  we  play  at  bowls, 
using  the  muscular  force  of  the  arm  as  a  propeller,  the 
bowl  is  a  ligid  block  of  wood,  and  takes  no  harm,  beoiuse 
there  is  a  gradual  force  applied.  So  also  when  we  strike  a 
billiaxd  ball  with  a  cue.  But  with  the  cricket  bat  or 
racket  we  use  an  elastic  ball.  With  Mr.  Barlow's  huge 
bat,  weighing  forty  tons,  we  must  give  a  veiy  powerful 
elastk:  recipient  to  the  train,  to  elude  the  shock  and  pre- 
Tent  the  breakage  of  the  rope.  We  must  also  attain 
great  ricill  in  striking  the  blow,  to  be  sure  we  drive  the 
train*ball  far  enough.  But  even  then  there  seems  a 
difficulty.  Mr.  Barlow's  objection  to  the  locomotive  is 
that  it  is  gradual  in  attaining  speed ;  but  we  can  carry 
that  speed  on  for  any  length  of  time  when  attained.  On 
Hr.  Barlow's  system  we  are  supposed  to  start  with  a  given 
vdocity,  but  that  velocity  goes  on  gradually  decreasing, 
and  unless  there  be  a  succession  of  batters,  there  would 
be  the  risk  of  stopping  midway  before  arriving  at  a 
station.  And  for  this  Mr.  Barlow's  remedy  is  a  supple- 
mentaiy  locomotive,  and  of  course  rails  for  it  to  run  on, 
and  siaings  to  get  out  of  the  way.  Experience  in  the 
use  of  ropes  for  traction  rather  points  to  the  use  of  slow 
motion,  to  avoid  breakage ;  but  as  Mr.  Barlow  aims  at  in- 
creased speed  he  will  liave  to  provide  such  an  amount  of 
elastic  action  to  graduate  the  force  as  will  seriously 
detract  from  his  incipient  speed.  All  that  Mr.  Bailow 
oan  gain  is  the  saving  of  the  dead  weight  of  the  locomo- 
tive ;  but,  so  far  as  we  can  discern,  this  will  be  more  than 
counterbalanced  by  other  disadvantages.  It  is  true  that 
there  may  be  more  in  the  scheme  than  we  have  yet  per- 
odved,  but  as  Mr.  Barlow  has  not  shown  us  a  specific 
mechanical  plan,  and  the  whole  is  a  queelion  of  mechanical 
stracture,  and  his  explanations  have  not  been  remarkable 
for  lucid  clearness  to  common  uDderstandings,  we  must 
wait  in  patience  for  further  information.  Mr.  Chubb  is 
quite  right  in  saying  that  "  the  motive  power  should  ac- 
company the  train ;"  but  whether,  under  the  necessity  of 
getting  rid  of  noxious  gases,  this  can  be  accomplished  by 
external  power  generated  and  transferred  to  the  machine, 
u  still  a  problem,  whether  in  the  form  of  oompressed 
springs,  or  air,  or  highly  elastic  steam.  If  external  power 
is  to  t)e  applied  in  the  shape  of  haulage,  the  most  pro- 
nusing  is  the  exhaust  system  of  Vallance,  a  variation  of 
which  IB  now  being  experimented  on  by  Mr.  iiammell.  If 
wire  saucers  in  the  shape  of  sheeves  were  used  to  cany  a 
rope  in  the  tunnel,  as  on  the  Blackwall,  the  noise  would 
be  something  fearful.^  Train  resistance  by  gravity, 
mechanical  friction,  and  atmospheric  impediment  in  the 
tunnel,  up  the  gradient  of  1  in  100,  is  stated  by  Mr. 
Burnett  to  be  66  lbs.  per  ton.  If  this  resistance  could  be 
reduced  there  would  be  more  advantage  than  by  Mr. 
Barlow's  plan.  Supposing  the  ordinary  resistance  up  I  in 
100  to  be  40  lbs.  per  ton,  there  is  26  lbs.  surplus  arising 
from  atmospheric  resistance  and  train  friction,  and  it  is 
worth  while  considering  how  far  the  latter  may  be  reduced. 
Reducing  resistance  is  equivalent  to  reducing  the  con- 
sumption of  fuel  and  the  production  of  noxious  gas. 
PractKally,  so  long  as  the  Great  Western  and  Great 
Korthero  are  to  run  ordinaiy  engines  over  the  metro- 


politan lines,  the  only  question  worth  considering  is,  how 
t)  prevent  the  destruction  of  rails  and  Ures.— 1  am,  d»., 
W.  BainoEs  Aoams.  \ 

Pbtboleum  as  Steam  Fuel. — Sib,— Much  iDteiest  is     ] 
still  expressed  by  our  naval  authorities,  and  by  others  con-     , 
neoted  with  steam  navigation,  as  to  the  proposed  use  of     ^ 
petroleum  as  fuel ;  and  there  is  such  a  desire  for  tnfonnatioD 
on  the  subject  by  many  who  confess  being  unable  to  judge 
as  to  the  merits  of  this  project,  thongh  they  fully  appre- 
ciate the  importance  of  any  mode  of  improving  or  eoono-     , 
miaing  the   use  of  fuel  and  augmenting  its  efiicacy  ia     , 
pnotice,  that  I  should  be  obliged  if  you  would  allow  me 
to   make    some    comments    upon    the    subject   mors     , 
especially  in  reference  to  the  position  it  has  now  assumed.     , 
The  data  relating  to  the  comparative  calorific  power,  oi 
heating  capability  of  petroleum  and  of  coal,  which  1  have     j 
already  referred  to,*  are  not  disputed  by  the  advocates 
for  the  use  of  petroleum  as  fliel ;  on  the  contrary,  they  sn     , 
adopted  by  them.    So  far,  therefore,  we  are  unammous.     , 
But,  in  reply  to  the  objection  which  I  have  urged  on  the     ; 
ground  of  cost,  they  suggest  that  the  price  of  petroleum 
might  perhaps  be  reduced  if  it  came  to  be  used  as  foel;    ; 
and  if  not,  they  believe  that  the  lower  cost—XlO  to  £1%    .. 
per  ton — at  which  a  material  almost  identical  with  petnh    ^ 
lenm  may  be  obtained  from  coal,  would  admit  of  that 
being  used  for  fuel.     So  far  as  the  price  of  petroleum  ii 
concerned,  I  am  disposed  to  consider  any  anticipation  of  • 
reduction  in  price  extremely  delasive;  and  in  reference 
to  the  lower  price  of  coal  oil,  it  will  be  sufficient  to  ssy 
that  it  would  merely  render  the  sabetitution  of  that  ma* 
terial  for  coal  less  disadvantageoos  than  a  similar  use  of 
petroleum,  and  that  the  oompariaon  between  these  ma- 
terials,  as  fuel,  would  still  be  conaideFably  in  favour  of 
coal.    But  the  chief  argument  in  favour  of  using  petroleum    . 
asfuelis,  that  this  material  admits  of  being  used  for  that 
purpose,  in  a  manner  so  much  more  advantageous  than  is 
possible  in  the  case  of  coal,  that  the  disproportion  in  the 
cost  of  the  two  materials  would  be  more  than  counter- 
balanced.  They  contend,  also,  that  the  relative  advantages 
of  petroleum  and  of  coal  cannot  be  determined  by  (heo« 
retical  considerations,  relating  to  the  respective  beating 
capabilities  of  these  materials,  and  that  they  must  be 
measured  bv  the  effects  which  can  be  produced  in  tfaetwf 
cases.    In  not,  the  subject  must  be  considered  pcacticaUy, 
and  not  theoretically.    With  this  view  I  fully  concur,  and 
for  that  reason  I  regret  that  no  practical  evidenoe  of  the 
comparative  effects  or  duty  obtauiable  with  petroleum  and 
with  coal,  has  yet  been  brought  foiward.     It  was  only 
from  the  want  of  such  practiod  evidenoe  that  I  was  led  to 
have  recourse  to  a  theoretical  consideration  of  the  relative 
heating  capabilities  of  petroleum  and  of  coal,  as  the  only 
accessible  criterion  by  which  an  opinion  could  be  arrived  at 
as  to  the  very  startling  statement  that  a  ton  of  petroleum 
is  equal  to  five  tons  of  coal  as  fuel,  and  by  which  the 
wonderfully  erroneous  nature  of  that  statement  could  be 
rendered  apparent.    It  would  have  been  &r  more  «tifl* 
factory  to  myself  to  have  based  my  opinion  upon  the 
results  of  trustworthy  experiments,  representing  the  actual 
duty  obtained  with  petroleum  and  with  coaL    lS0t  can  I 
refrain  from  expressmg  my  surprise  that  a  statement  so 
extraordinary  as  that  I  have  referred  to  should  have  twen 
put  forward  ostensibly  as  the  result  of  experiments  in  tiie 
Government  Dockyard,  with  an  appearanoe  of  authority 
which  it  acquires  from  the  mode  in  which  it  has  been 
made  public,  and  without  a  vestige  of  practical  evidence 
to  support  it.    This  is  indeed  the  more  remarkable  from 
the  fact  that  the  advocates  of  petroleum  appear  to  have  been 
<^uite  cognisant  of  the  proper  mode  of  instituting  a  pnc* 
tical  comparison  between  difTerent  kinde  of  fuel.    In  the 
absence  of  such  evidence,  mere  argument  and  assertion 
have  but  little  value,  and  it  is  incumbent  on  those  who 
have  excited  an  interest  in  this   subject  to  put  their 
views    to    the    test    of     experience,    and    either    to 
substantiate  them  satisfactorily  or  ac^kowledge  their  error. 
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Bat,  in  ref«reiioe  to  the  poMibility  of  umn^  petrolemn  u 
fod  more  adTaotageoofily  than  ooal,  there  ifl  a  xneaDs  of 
indtating  a  practical  comparisoa  between  them,  which, 
ID  the  ibwDoe  of  any  more  direct  criterion,  is  deaerving 
of  Dotke.      It  is  well  known  that  no  kind  of  fuel  is 
bant  onder  ordinary  drcamstancee  so  as  to  realise  the 
viiols  of  the  heating  effect  it  is  capable  of  producing. 
The  tme  comparison  between  different  kinds  of  fuel  is, 
HienScm,  not  what  they  can  do,  but  what  they  really  do 
in  fnctice.    The  actual  work  done  by  any  kind  of  fuel 
depends  partly  upon  its  nature,  partly  also  upon  the  kind 
of  effeei  to  be  produced.    When  cosi  is  burnt  in  smelting 
iroQ,  (n  instance,  the  amount  of  its  heating  capability 
which  is  actually  utilised,  is  not  a  tithe  of  that  which  is 
Qkilised  when  ooal  is  burnt  in  an  ordinary  domestk:  grate ; 
botio  the  one  case  the  effect  to  be  produced  is  the  main- 
teoiDoe  of  an  intense  degree  of  heat;  in  the  other, 
ffiodente  warming  only  is  required.      In  burning  coal 
under  the  Tory  unntvourable  conditions  which  obtain  in  a 
manae-boiler  fumaoe,  experience  has  shown  that  there  is 
igMt  difference  in  the  duty  or  effect  produced  by  equal 
qpiQtitiM  of  different  coals  possessing  equal  heating  capa- 
liiity.     Hence  the  recognised  practical  superiority,  for 
stem-vesels,  of  Welsh  steam  ooal  over  the  more  bitu- 
BioQQs  kinds  of  coal  represented  by  North  Country  coal. 
Nov,  what  is  the  difference  between  these  two  kinds  of 
coil  to  which  Uielr  different  value  as  steam  fuel  is 
iMble?     It  is  simply  this;  the  Welsh  coal  is  almost 
(QtiRly  fixed,  approximating  in  this  respect  to  pure  car- 
^;it  does  not  give  out  much  combustible  gas  when 
^Mied,  but  it  burna  almost  entirely  within  the  furnace, 
ud,imlesB  the  rate  of  oombustion  be  very  rapid,  it  bums 
fonpletely,  generatiDg  its  full  equivalent  of  heat,  which 
V  tooflfarrttd,  through  the  medium  of  the  oombustion 
podoets,  to  the  water  in  the  boiler.      But  bituminous 
coal,  thoogh  of  equal  heating  power,  contains  from  SO  to 
^  per  oent.  of  voiatilisable  substance,  and  conaequently, 
vboi  h«ated,  it  evolves  combustible  vapour  or  gas  to  that 
p^t;  sod  this,  mixing  with  the  combustion  products, 
istherchy  rendered  less  readily  combustible,  and  before  it 
Qo  b«  bornt  it  is  drawn  into  the  tubes  of  the  boiler,  where 
tite  films  is  extingniahed  partly  by  the  cooling  of  the  gas 
ud  ^j  by  the  want  of  air,  so  that,  instead  of  generat- 
^  iti  eqaivalent  of  heat,  it  produces  soot  and  smoke. 
Thii  aetiaii  taJ^es  place  to  some  extent  with  all  ooal, 
^Nally  when  it  is  burnt  under  such  unfavourable  con- 
^^  as  obtain  in  a  marine-boiler  furnace ;  but  it  is  the 
^^Sne  in  which  it  tdkes  place  that  determines  the  relative 
^«  of  difiisrent  coals  for  steam  navigation.    The  more 
2CQil  ii  capable  of  being  burnt  within  the  furnace  the 
"^^  it  is  for  this  purpose.      The  greater  the  amount  of 
Tolitfliaibla  substaoce  it  contains,  the  less  suitable  is  it, 
^  ^  greater  is  the  extent  to  which  production  of  soot 
^sDoke  it  substituted  for  the  production  of  heat ;  and, 
>^th«K  an  correlative  results,  it  follows  that  the  fitness 
^<^  kt  steam  navigation  is  inversely  proportionate  to 
ue  aaoQBt  of  voiatilisable  substance  it  contains.      At 
J?|^  tiiis  is,  within  certain  limits,  the  case  as  regards  the 
™u  of  boilen  now  in  use.    Applying  this  result  of  long 
^poioooe  to  the  case  of  petroleum,  the  conclusion  which 
T^  leada  to  is  even  more  disadvantageous  for  that  material, 
Jf*^pand  with  coal,  than  the  comparison  of  their 
^!^ical  capabilities ;  for  petroleum  is  altogether  vola- 
"^le,  and  consequently  it  appears  to  me  that  there  is 
?2«og  more  incompatible  with  the  use  of  petroleum  as 
^tau  the  conditions  which  obtain  in  a  marine-boiler 
r^*   Doubtless  it  wiU  be  said  in  regard  to  this 
?jlf^  that  a  peculiar  boiler  is  contemplated  for  petro- 
*^t  hot  M  to  that  nothing  need  be  said  until  we  are  in 
P^T^B^on  of  results  indfcating    the  evaporative  effect 
tt|ttosble  with   petroleum   as    compared    with    coal, 
^lignalmisoonoeption  which  characterises  the  views  of 
r^  wtio  advocate  the  substitution  of  petroleum  for  coal 


^■^  navigation  was  most  strikingly  illustrated  during 
U*  diKQMioQ  whieh  followed  the  papers  read  on  this  sub- 
^  Py  Capt,  Selwyn  and  Mr.  Riohaidson,  at  the  United 


Service  Institution ;  and  to  show  the  confusion  of  ideas  pre- 
vailing on  the  important  subject  of  fuel,  I  need  only  men- 
tion that  Sir  Edward  Belcher  referred  to  the  oxhydrogen 
flame,  as  proving  the  fuel  value  of  hydrogen  to  be  much 
greater  than  ihat  of  carbon  or  of  coal.    Nothing  could 
possibly  be  more  irrelevant,  and  it  can  only  be  mferred 
that  Sir  Edward  Belcher  is  not  aware  that  the  thermal 
efiScacy  of  the  oxyhydrogen  flame  is  solely  due  to  the 
fact  that  oxygen  ^as  is  used  in  the  place  of  air  in  the  com- 
bustion.   This  arcumstanoe  alone  places  the  case  of  the 
oxyhydrogen  flame  beyond  the  range  of  a  practical  con- 
sideration of  the  subject,  and  so  far  as  comparison  can  be 
instituted  between  hydrogen  and  carbon  when  burnt  with 
oxygen  in  place  of  air,  the  fact  is  that  the  thermal  effect 
or  temperature  produced  by  carbon  under  that  condition  is 
far  greater  than  that  which  is  produced  by  hydrogen ; 
these  effects  being  in  the  ratio  of  about  10  :  7  for  equal 
weights  of  carbon  and  of  hydrogen.    When  these  sub- 
stances are  burnt  with  air,  the  difference  in  thermal  effect 
is  inappreciable.    Capt.  Selwyn*s  roferonce  to  the  common 
fish-tail  burner  used  for  illumination,  and  to  the  Bunsen 
burner  used  for  heating,  as  being  illustrative  of  the  dif- 
ferent effects  obtainable  by  burning  combustible  subetances 
under  different  conditions,  was  equally  infelicitous ;  for  in 
the  flame  of  the  fish-tail  burner,  and  in  that  of  the  Bunsen 
burner,  the  heating  effects  produced  are  equal  for  equal 
quantitiesof  gas  burnt,  ana  the  thermal  effects  or  tem- 
peratures produced  are  but  little,  if  at  all,  different.    The 
feasibility  of  the  same  gentleman's  opmion  as  to  the  pos- 
sibility oV  substituting  coal  oil  for  coal  as  steam  fuel,  may 
also  be  illustrated  by  the  following  simple  consideration. 
Of  the  very  richest  oil-yielding  Cannel  coal — the  Lees- 
wood  Gannel— aboutthree  tons  are  required  to  produce  one 
ton  of  crude  oil.  In  the  production  of  this  oil  a  considerable 
quantity  of  combustible  gas,  capable  of  generating  a  large 
quantity  of  heat,  is  lost,  and  there  remains  the  greater  part 
of  the  carbon  of  the   ooal  in  a  state  of  coke,  amount- 
ing to  much  more  than  one  ton.    So  that  the  true  fuel 
vidue  of  the  oil  from  three  tons  of  coal  is  really  the 
fuel  value  of  that   quantity  of  coal,   mthtit  the   fuel 
value  of  the  coke  and  gas.    Now,  according  to  the  re- 
presentations made  in  favour  of  substituting  coal  oil  for 
coal  as  fuel,  one  ton  of  oil  is  expected  to  do  the  work  of 
five  tons  of  co^l ;  so  that,  according  to  this  view,  the  irao- 
tion  of  the  heating  power  belonging  to  the  three  tons  of 
coal  will  be  equal  to  the  heating  power  of  five  tons  of 
coal !    This  is  equivalent  to  the  proposition  that  half  three 
is  equal  to  five,  and  is  comparable  in  absurdity  with  the 
wildest  speculations  concerning  perpetual  motion.    That 
such  a  common-sense  view  of  the  subject  should  have 
escaped  the  pereeption  of  the  gentlemen  who  propose  to 
improve  and  economise  the  use  of  fuel,  so  as  to  bring  about 
an  entire  reorganisation  of  our  navy,  and  of  steam  naviga^ 
tion,  is  a  fact  which  indicates  a  most  woeful  deflciency  of 
acquaintance  with  the  subject,  and  which  well  illustrates 
the  proverbial  danger  of  a  **  little  knowledge."    In  con- 
clusion, I  would  recommend  the  advocates  of  the  use   of 
petroleum  to  have  recourse  to  that  practical  mode  W 
deciding  any  question  there  may  be  in  their  minds  as  o 
the  relative  fuel  value  of  petroleum  and  of  coal,  which  I 
fully  agree  with  them  in  thinking  is  the  only  satisfiKtor  y 
test,  and  which  I  have  no  doubt  will  bring  them  that 
conviction  which  is  consistent  with  the  real  fiwsts  of  the- 
case. — ^I  am,  d^c,  B.  H.  Paul. 
S,  QnyV inn- iqnare,  Jan.  18. 

Hot- Air  Blast  fbom  Goppbb  ikstbad  op  from  Ibok 
Tubing.— Sib, — I  have  lately  made  some  experiments, 
and  think  that  hot  air  from  copper  will  do  g<>Dd  service 
in  the  manufacture  of  colonial  sugar.  Ist.  By  heating 
the  cane  in  chambers  so  as  to  decrudify  or  unraw  the 
whole*  previous  to  crushing  in  the  mill ;  the  effects  will 
be  softening  of  the  cane,  and  rendering  it  so  as  to  give 
forth  its  juice  devoid  of  admixture  with  glucose  or  such 
like,  which  causes  decomposition  to  the  juice,  and  necessi- 
tates the  use  of  lime  to  temper  or  rectify  such  acidity» 
2ndly.  The  hot  air  will  do  to  force  into  juice  in  eaithen- 
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ware  paiui,  and  lo  tShd  oonoentniion  withoat  borniiig,  as 
at  preflent,  with  fire  oDdemeath  veaalfl.  Copper  tidMS 
are  more  ductile  than  iron,  can  be  more  readily  mended, 
and  never  burst. — I  am,  d^,  C.  M.  Diok,  Sngitf  Planter, 
laie  of  Trinidad. 
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Cantor  Lectures. 
The  Second  Oonrse  of  Cantor  Lectures  will 
be  "On  the  Applications  of  Geology  to  the  Arts 
ud  Mannfactares,"  by  Professor  D.  T.  Ansted, 
M.A.,  F.R.S.,  and  will  be  delivered  on  Monday 
erenings,  at  Eight  o'clock,  as  follows : — 

Feb.  6th. — ^Lxotube  1. — On  the  Formation  of  Natural 
SoOflby  Deri¥ation  from  Bocks,  and  on  the  Improvement 
of  Soils  by  the  admiztnre  of  Minerals. 

Feb.  I^h.^-IjSCtube  2. — On  Natural  and  Artificial 
Springs,  and  on  the  various  Sources  of  Water  Supply  for 
TowDs  and  Cities,  in  connection  with  the  Geological 
Skractore  of  the  Vicinity. 

Feb.  20th. — liSoruBB  3. — On  Mineral  Materials  used 
for  the  Porpoees  of  Construction :  Plastic  and  Incoherent 
MiteriaU(01a3*8  and  Sands). 

Feb.  27th.^ — liEcruRS  4. — On  Mineral  Materials  {eon- 
inuei):  Building  Stones  and  Slates,  and  their  Relative 
Value  under  given  Circumstances  of  Exposure,  and  on 
Udhods  of  Qoarmng. 

ItiBOH  6th. — LscruRE  5. — On  Stratified  Deposits  of 

1^^  as  Coal  and  Iron  Ote,  usually  obtained  by  Mining 

Opcmims,  and  on  Mining  Methods  for  such  Deposits. 

HiBCH  18th. — ^Leotdkb  6. — On  Metalliferous  Veins 
or  Lodes  and  their  Contents,  and  on  the  Extraction  of 
HttaUiferoua  Minerals  from  Lodes. 

These  Lectores  are  free  to  Members  (withont 
ticket),  and  every  Member  has  the  privilege  of 
admitting  One  Friend  to  each  Lectnre.  For 
tUs  purpose  a  set  of  Tickets  has  been  sent  to 
every  member. 

Final  Examinations — ^Botany. 
In  addition  to  the  Prizes  in  this  subject  of- 
fered by  the  Society  of  Arts  to  candidates  taking 
a  Certificate  of  the  First  Class,  the  Royal  Hor- 
ticultural  Society  offers  five  prizes,  of  £5,  £4, 
£3,  £2,  and  £1  respectively,  to  the  five  candi- 
dates being  gardeners  by  professioni  who,  taking 


any  grade  of  certificate  in  Botany,  obtain  the 
highest  number  of  marks  in  that  subject  at  the 
Final  Examinations  in  April  next. 


Ordinart  Meetings. 

Wednesday  Evenings  at  8  o'clock. 

Feb.  8. — Adjourned  discussion  on  Mr.  J.  C.  Morton's 
paper  **  On  London  Sewage  from  the  Agricultural  Point 
of  View.** 

Fbb.  1/>. — "  On  the  Claims  of  Authors  and  Inventors  to 
Property  in  and  Protection  for  Designs  and  Inventions 
first  published  at  Industrial  Exhibitions."  By  Thomas 
Webbtbb,  Esq.,  F.R.S. 


ImetMngs  rf  tire  Sfltitlj. 

Cantor  Lectures. 

Fifth  Lectobe. — Monday,  Jan.  30. 

Mr.  Watebhodse  Hawkins  delivered  the  fifth  and 
last  of  his  course,  on  the  "  Reproduction  of  Natural  Forms 
by  Art  and  Manufactures,"  the  subject  of  this  fifth  lecture 
being  Ceramic  Manufacture,  with  the  influence  of  the 
material  on  the  design,  and  its  successful  production; 
modem  terra  cotta,  DeUa  Bobbia  ware,  Majolica,  Palissy 
ware,  and  Parian.  The  metal  casting  (which  at  the  con- 
clusion of  the  previous  lecture  was  not  completed  in  time) 
was  exhibited  to  the  audience.  The  metad  having  been 
poured,  the  sand  mould  was  knocked  off,  and  the  cast  of 
an  animid  in  bronze  metal  was  shown,  with  "gets'*  or 
channels  through  which  the  molten  metal  had  passed. 
The  moulds  for  metal  casting,  being  made  of  sand,  were  soft 
and  destructible,  so  that  a  fresh  mould  had  to  be  made  for 
each  cast,  whereas  the  moulds  for  ceramic  wares  were  hard, 
and  the  cast  was  drawn  from  them  in  a  semi-plastic  state. 
Figures  in  metal  might  be  cast  whole,  whereas  figures  in 
ceramic  material  were  cast  in  many  pieces  from  separate 
moulds.  Ceramic  or  pottery  wares  were  amongst  some  of  the 
most  ancientart- works  of  man.  In  the  days  of  the  ancients, 
Homer,  while  on  his  travels,  came  to  a  pottery ;  the  potters 
bemg  (as  were  all  GreekH),  enthusiastic  admirers  of  poetry, 
bargained  with  Homer  to  give  him  one  of  their  finest  vases 
as  a  recompense  if  he  would  recite  to  them  some  verses 
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in  honour  of  their  art.  This  the  Bublitne  poet  thought 
it  not  beneath  him  to  do ;  he  Bang  in  praise  of  their  art 
for,  though  bliod,  he  coulfl  appreciate  tbe  betnty  of  fori9 
in  their  wares.  In  moderp  4&yB,  qo(  ypapy  ffiontl^  agp, 
the  p)a4^ic  pio^ftencQ  of  the  p^anc^llpr  of  ^if  E^cfi^oerr 
Mr.  Gl^6(on«,  was  callj^d  ^rth  by  tlj^  b«ef  u^ies  of 
potte^  and  ita  artiatic  decoration.  In  speaking  or 
majolica,  we  must  call  to  mind  the  name  of  Raphael, 
who  thought  it  not  a  condescension  to  devote  his  talents 
to  the  decoration  of  porcelain,  but  though  his  works  in 
majolica  were  so  admirable,  the  drawing  so  free  ani 
bold,  untrammelled  by  an  excess  of  finish  or  of  colour- 
ing, yet  the  style  of  majolica  was  uot  ao  faultless  as 
to  be  copied  implicitly  in  the  present  day.  The  entiiip 
covering  of  an  object  of  utility  with  a  picture  was  not  legiti- 
mate decoration.  When  a  dessert  plate,  for  iustance,  was 
entirely  covered  with  a  picture,  it  could  not  be  used  with- 
out so  disfiguring  it  with  the  Juice  of  fruit  that  it  was  no 
longer  possible  to  appreciate  its  aitistic  beauties.  With 
reg^  to  the  ware  teruxed  Leila  RMia^  it  consisted  of 
sculptured  figures  iii  clay  covered  with  a  coloured  glaze ;  and 
in  that  known  as  Palissy  ware — the  most  perfect  reprjo4uc- 
tioo  of  animal  forms  in  pottery — the  fish  and  reptiles  iu  the 
centre  of  a  dish  or  plate  for  soup,  were  at  Uie  time  they 
were  made  regarded  as  practical  jokes,  and  so  life-like  did 
the  great  artist,  wlio  was  also  a  profound  naturalist,  make 
these  reproductions,  that  when  covered  by  a  transparent 
fluid  soup  the  delusion  was  complete ;  but  now  that  the 
idea  of  their  reality  was  not  entertained,  the  copies  and 
imitations  of  Palissy  wa^*e  were  of  no  avail,  except  as 
gratifying  illustrations  of  the  fact  that  whatever  had  been 
done  in  ceramic  oould  DO)|r  be  repeat^  by  oar  eoterpriaing 
manufacturers.  After  mentioning  the  distinguished 
names  of  Wedgwood  and  Minton,  of  our  own  time,  Mr. 
Hawkins  recurred  to  the  loss  which  manufacturers  had 
sustained  within  the  last  few  weeks  by  the  death  of  Mr. 
Thomas  Battam,  who,  by  the  union  of  practical  knowledge 
with  artistic  skill  and  feeling,  had  done  so  much 
for  ceramics,  more  especially  for  Parian.  Mr.  Hawkins 
next  spoke  of  terra-cotta,  which,  by  reason  of  its  4urabil- 
ity,  afforded  so  many  facilities  for  out-door  decoration. 
Terracotta  was  first  successfully  pianfactured  in  this 
country  between  the  years  1790  and  1800,  this  enterprise 
being  commenced  by  a  lady  of  the  name  of  Coade,  at 
Lambeth,  but  it  was  for  a  time  superseded  by  cement. 
In  1845,  the  manufacture  was  again  revived  by  Pulham, 
of  Broxboume,  and  by  Blanohard  and  Blashtield,  of 
London.  Terra-cotta  presented  so  many  advantages  in  its 
susceptibility  of  undercutting  and  relief  after  moulding 
and  previous  to  fixuig,  and  also  in  its  suitability  to  our 
climate,  being  more  durable  and  less  affected  by  weather 
than  even  the  best  stone,  that  it  was  a  subject  for  regret 
that  our  artists  did  not  make  more  use  of  it. 
There  was  also  another  nae  to  which  it  bad  been 
put,  viz.,  as  a  material  for  portrait  busts.  In  the 
South  Kensington  Museum  tliere  were  several  beautiiul 
ancient  busts  in  terra-cotta ;  and  Mr.  Hawkins  showed  his 
audience  a  plaster  caat  of  a  terra-cotta  bust  of  Shakespeare, 
by  Roubillac,  which  was  discovered  in  the  pullinir  down 


pulling 

of  a  building  in  Lincoln's-inn.  It  was  broken  into  pieces 
by  the  workmen,  but  after  having  been  re-united  hy  Mr. 
Cliil,  was  moulded  and  east  by  Mr.  Hawkins,  while  en- 
gaged in  bis  great  works  at  the  Crystal  Palace.  This 
buat  presented  many  difficulties  in  moulding  by  reason  of 
tlie  deep  undercuts,  it  being  evidently  the  baud  work  of 
the  artist,  having  never  been  intended  for  multiplica- 
tion by  casting,  and  hence  the  complications  in  which 
the  modeller  had  indulged.  '<  Modelling"  for  teria- 
ooUa  might  moi-e  appropriately  be  termed  carving,  for  mo- 
delling might  be  defined  as  putting  on  what  wasi  required, 
but  carving  was  taking  off  from  Uie  surface  and  leaving 
what  was  lequired.  If  the  artist,  in  providing  a  work  for 
teria-cottaorany  other  ceramic  ware,  thoughtlessly  added 
a  piece  of  clay,  according  to  Uie  ordinary  piocess  of 
modelling,  that  piece  would,  in  the  firing,  ciack  or  come 
off.    It  was  therefore  a  n«cea8ary  conditu>n  for  all  works 


leaving  the  artist's  hand  direct  for  the  fire  that  the 
mass    be    homogeneous.     Works  in   tena-cotta  when 
moulded,  were  also  divided  iqio  pieces  for  firing,  like  p^ 
^ramic  works ;  the  ^m,  for  jns|^c«.  of  |  ^i^  veip  cat 
off,  and  the  lower  liml^  ^Iso  \  the  ai^i^  tfier^fprt  ipqi(,  la 
making  a  design,  taj^e  tfiis  coA4^tiqp  pf  jf^  fll&l^l  imo 
consideration,  and  by  armlets  on  the  arms,  or  by  tiieedgei 
of  the  drapery,  aid  in  the  concealment  of  the  ineviuble 
joins.  Parian  presented  the  same  diflBculty,  as  Mr.HswkiDs 
demonstrated  by  sketching  on  his  canvass  the  fomteen 
meces  into  whksh  a  small  Parian  group,  called  the  "C&t's 
raw,*'  of  a  monkey  with  the  cat  and  chesnuts,  which  he 
had  himself  modelled  many  years  ago,  had  beeo  cat  for 
moulding.      The  complexity    of  the  desisD  hsd  thus 
increased  the  labour   of  the  moulder— nauing  to  the 
expense   in    pioduction.     Again,  another  difficulty  of 
Parian,   which  was  shared  only  in  a  slight  degree  by 
terra-cotta,  was  the  contraction  which  took  plsoe  in  the 
<^ryin^  and  firing  of  the  Qi^t.     To  illustrate  this,  Mr. 
Hawkins  bad  on  the  taJ^te  tvo  busts  of  (he  Prion 
of  Wales,  ooe  in  plaster  and  the  other  io  PuisD,  both  cut 
fro^i  the  same  mould,  though  the  Parian  was  ooe-foarth 
smaller  than  the  plaster  coat.    In  slender  parts,  soch  u 
the  limbs  of  a  figure,  the  c(^traction  was  of  coarse  more 
rapid  than   that  which  too)c  place  in  the  bulk  of  the 
body.    To  guard  against  the  possible  deformity  vhich 
this  would  occasion,  the  artist  had  to  give  additional  uze 
to  the  slender  portions,  that  they  might  be  oompeaated 
for,  and  the  contraction  become  of  due  proportioo  with 
regard  to  Hy^  more  solid  parts  of  the  figiure.    These  aod 
many  other  difiiculties  m  material  and  process,  if  not 
known  by  the  artist,  would  be  insuperable  oostscles  to  the 
reproduction  of  his  works,  wheraas,  if  be  had  a  tboroagh 
practical  knowledgeof  ^n»,  he  might  so  ad^it  bis  designs 
a9  to  facilita^  the  operations  of  ^e  wor^LmaOi  ^  ^^ 
that  happy  co-operation  between  artist  and  piauaCtcturer 
would  be  secured  without  which  works  of  art  ooold  not  be  so 
multiplied  and  perpetuated  in  oonoection  vitb  articles  of 
utility  as  to  increase  their  commercial  yal|ie>  sad  st  the 
same  time  reduce  the  cost  of  production,  so  that  the 
masses  of  the  people  might  become  familiar  with  the  re- 
fining infioenoe  of  true  aii,  judicioo^y  combined  viththe 
requirements  of  every-day  life. 

At  the  conclusion  of  the  lecture,  Mr.  Hawb.  v^ 
occupied  the  chair,  rose,  and  after  remarking  o&  the 
amount  of  practical  knowledge  as  well  as  artStic  power 
which  Mr.  Waterhouse  Hawkina  had  displayed  io  hii 
lectures,  and  in  his  graphic  iUuatmtions  on  the'tia*^  can- 
vass, proposed  a  vote  of  thanks,  which  was  most  beartilj 
responded  to  by  the  audience. 


Ninth  Obdinabt  Mebtino. 

Wednesday,  February  1st,  1865;  Edwis 
Ohadwiok,  E8(|.,  C.B.,  in  the  <^air. 

Thje  foUowiug  candidates  ^irere  proposed  i^ 
election  as  members  of  the  Society  : — 

Cockel,  George,  77,  Onslow-square,  S.W. 
Greswick,  J.  Frost,  8,  Bloomsbury.  square,  W.C. 
Eyaps,  OttQTgfi,  I^fewton  Eea^,  Ij^cK^ester*  . 

Kirkmao,  .CTF.,  27,  ClaremoAt-terxace,  FentJojapV  pw. 

South  Lambeth,  S. 
Mayson,  J.  S.,  Itusholme. 

MoDey,  Samuel  Dance,  ironmonger 4ana,  OhMiMide,&C- 
Seymour,  J.  R.  W.,  28,  St.  Augustipe-rqidi  C»p4«» 

x4ew«town  ^f  \'^ 

Telbin ,  WiUiam",  29,  Winchester-crescent,  Cheyne-'^*^' 
Chelsea  8  V7 

Tetley,  J.HimiDgtOD,  2i ,  CarltOQ-hiU,  N.  W. 
Toqge,  George,  8,  Laucaaler-terrace,  Upper  Hyde  Park- 
gai'dens,  W. 

The  following  candidates  were  baUoted  for 
and  duly  elected  membei^  of  the  Society  :— 
Bcloe,  Chaa.  H.,  26,  Bedfprd^tlaoe,  iU9ss4I^A)n«f«-  ^'^'* 
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Bvhop,  James,  176,  Upper  Tbames-str^t,  B.C. 

Boviiug,  John,  61,  St.  Mary-axe,  E.G. 

DeiD,  John  M.,  The  Grove,  Stratford,  E. 

Gibson,  John,  1,  Stamford-terrace,  Stamford-hill,  N. 

How,  Tboinaa,  2?,  Qlouceater-place,  Hydepark,  W. 

Hoghes,  Joaeph,  37,  Queen-street,  Batcliff,  E. 

La?ey,  Charles,  341,  City-road,  E.C. 

Parker,  George  Ban,  25,  Grove-terr^oe,  Highgate,  N., 
aod  4,  Kin^ -street,  Cheapside,  B.C. 

Pity,  General  Sir  Gooxge  William,  K.C3.,  24,  Regent- 
street,  S.W. 

Pead,  Thomas,  169,  High  Holborn,  W.C. 
Pendergast,  John,  103,  Adelaide-road,  N.W. 

PSke,  Fred.,  44,  Charing-cross,  8.W.,  and  Dulwich,  S.E. 

Pitman,  Waiiaro,  210,  Euston-road,  N.W.,  and  88,  New- 
gate-street, E.C. 

Flowden,  Trevor  Chwhell,  Oriental  Club,  8.W. 

Plncknett,  George,  268,  Qray's-inn-road,  W.C, 

Pratt,  Hodgson,  8,  Lancaster-terrace,  Kegent'spk.,  N.W. 

Bejlander,  O.  G.,  129,  Maiden-road,  N.W. 

BobinaoD,  Thomas,  260,  Gray 's-inn  road,  W.C. 

Boebock,  William,  21,  Ellington-st.,  Arondel-square,  N. 

Sconce,  Gideon  C,  48,  Lincoln*8-inn-fields,  W.C. 

Sexton,  Gem^e,  M.D.,  63,  Springaeld-road,  St.  JohnV 

Sbarp.  Henry  Locker,  16,  Great  Camberland-street,  W. 
t^haw,  Maltman  Wm.,  24,  Carlton-hill-villaa,  Camden- 

road,  N.W. 
SUnton,  John,  M.D.,  9,  Montagu-square,  W. 
States,  William,  12,  Prince'a-street,  Hanover-square,  W. 
Stevens,  Henry,  M.D.,  78,  Grosvenor-street,  W. 
Stewart,   Ponald,    7,  Gloucester-terrace,  Begent's-park, 

N-^¥  . 

Stoart,  Charles,  Manor-house,  Stepney-causeway,  E. 
Taylor,  John  Henry,  The  Limes,  Upper  HoUoway,  N., 

and  16,  South-street,  Finsbury,  B.C. 
Teape,  Hannaniah,  37,  Trinity-square,  Tower-bill,  E.C. 
Thomas,  William,  20,  Boltons,  West  Brompton,  S.W. 
Tflorold,  Rev.  Anthony  Wilson,  16,  Bedford-square,  W.C. 
Vickers,  Stanley,  Hill-house,  Streatham-common,  S. 
Wilier,  Edmund,  217,  Brompton -road,  S.W. 
We&t,  William  Nowell,  30,  Montague-street,  Russell- 

sqoare,  W.C. 
Why tock,  Alexander,  9,  George-street,  Edinburgh. 

AjTD  as  HOBORiar  COBRBSFONOISa  MSMS^IU 

Honeyman,  Bev.  D.,  D.C.L.,  Antigonish,  Nova  Scotia. 

The  following  Institations  have  been  received 
into  Union  since  the  last  annonncement : — 

I>eaa  MUla  (near  Bolton)  Institute. 

XertoD  Heath  and  Failsworth  MechanicB'  InstitutioD. 

Koaholaie  Public  Hall  And  Libraiy. 

The  Paper  read  was — 

WSlXyS  SEWAGE  FfiOM  THE  AGRICULTURAL 
POINT  OF  VIEW. 

B7  John  C.  Mobton,  Esq. 

I  am  perfectly  aware  that  any  service  to  be  rendered 
fay  the  Society  this  evening  towards  the  utilization  of 
iiOadoQ  lewage  must  depend  principally  upon  the  dis- 
coiiioQ  which  is  to  follow  the  reading  of  this  paper.  I 
ihail,  therefore,  not  occupy  your  time  for  long  in  stating, 
»  «a  intioduotion  to  this  (lisonssion,  the  data  and  oondi- 
tioDs  CD  whioh  agriculture  nuiy  be  able  to  offer  a  solution 
of  the  difficulties  which  surround  the  subject. 

Early  last  November,  before  the  MetropoUtan  Board  of 
Works  had  decided  what  to  do,  and  while  the  public 
papers,  stirred  up  by  the  report  of  Lord  Robert  Montagu's 
committee,  overflowed  with  oontroveny  on  the  sewage 
<iaestioD,  I  suggested  to  your  Secretary  that  advantage 
^oold  be  taken  of  the  agricultural  week  in  December, 
when  many  iarmers  are  in  town,  to  submit  some  of  the 
schemes  which  had  been  propounded  before  that  com- 
mittee to  the  test  of  aach  criticism  as  they  would  have  re- 


peivod  here  from  an  agricultural  audience.  The  Wed- 
nesday in  question  had,  however,  already  bee»  allotted, 
and  that  is  how  the  discussion  happens  to  have  been 
delayed  till  now,  and  left  for  me  to  introduce. 

Iq  this  paper,  then,  on  "  London  Sewage  from  the 
AgiTcultural  point  of  view,"  I  not  only  mean  to  ex- 


myself  and  you  to  that  view  of  it  whicl^ 
it  presents,  not  to  ratepayers  and  enthusiaste,  but  to 
farmers.  Of  course  everybody  knows  that  there  has  been 
a  great  deal  of  wild  enthusiasm  and  speculation  excited  by 
both  newspapers  and  committees ;  aod  even  agricultural 
journals  have  been  *'  biiten."  I  suppose  that  if  a  sober 
view  of  the  agricultural  value  of  sewage  manure  were  any- 
where to  be  expected,  it  would  have  been  in  the  columns 
of  the  Mark  Lane  JSh^$^,  But  what  does  the  clever 
editor  of  that  agriculturiU  paper  say?  He  declares  that 
recent  experiments,  discussions,  and  discoveries  have 
thrown  so  much  new  light  upon  it,  and  made  us  all  so 
much  more  sanjp^uineofa  uroutable  issue,  that  an  alto- 
gether new  leaf  in  the  book  of  agricultural  progress  has, 
in  fact,  been  turned ;  and  therefore,  if  any  one  shall  here- 
after quote  any  of  the  former  leaves  of  this  book-^aoy  or 
the  oldei*  blue  books,  whether  containing  evidence  of 
writings  of  his  own  or  others— in  any  future  discussion  of 
the  subject,  a  vat  of  the  very  richest  of  the  stuff  is  to  be 
prepared,  and  he  is,  in  short,  to  be  ducked  in  it. 

Now  having  unfortunately  given  evidence  before  Dr. 
Brady  *&  committee;  and  having,  at  intervals  during  several 
yean,  used  what  opportunities  occurred  to  me  of  pre- 
senting the  facts  and  stating  the  arguments  which  have 
year  by  year  accumulated  as  the  urgency  of  the  question 
grew,  it  might  thus  be  difficult  for  me  to  avoid  tne  fate 
which  my  kind  friend  and  bi'otlier  editor  had  nrepared 
for  me.  In  order,  therefore,  both  to  escape  the  auckiog, 
and  also  to  give  the  most  recent  evidence  of  an  eye- 
witness, avoiding  all  reference  to  blue  books  and  other 
publications,  I  have  within  the  last  few  weeks  spent  a  day 
at  Rugby,  and  another  at  Birmingham,  a  couple  of  days  at 
the  Oraigentinny  meadows  near  Edinburgh,  and  a  couple 
of  days  at  Croydon.  Along  with  Mr.  Harri<on,  M.  Inst. 
C.E.,  of  Forester  Court,  Gloucestershire,  I  have  also 
u)ent  a  week  in  South  Essex,  down  at  the  Dengie 
Flats,  the  Maplin  sands,  at  Burnham,  Foulness,  Rayleigb, 
Stanford  le-Hope,  and  other  places,  trying  to  find  out  in 
what  relation  tne  present  circumstances  of  Essex  agricul- 
ture stand  to  the  subject;  and  we  paid  visits  to  the 
home  farm  of  the  Earl  of  Eseex  at  Cassiobury,  and  to 
Mr.  Blackburn's  farm  at  Aldershot.  And  I  propose  to- 
night to  tell  you  what  I  have  seen  and  heard  within  the 
last  two  months  at  all  these  places. 

Of  course  the  evidence  of  an  eye-witness  accustomed 
to  the  inspection  of  farms  and  to  the  examination  and 
discussion  of  both  ordinary  and  extraordinary  agri- 
cultural experience,  who  has  made  it  his  business  to  exa- 
mine afresh  in  this  way  almost  all  the  places  where  sewage 
is  now  being  utilised,  must  be  a  serviceable  contribution 
to  the  discussion  of  the  general  subject,  provided  only 
that  it  be  impartial.  And  if  it  be  objected,  as  it  may,  by 
advocates  of  any  of  the  schemes  for  using  London  sewage, 
that  anyone  who  has  already  committed  himself  to  a 
paiiicular  view  of  the  subject,  before,  for  instance.  Dr. 
Brady's  committee,  must  be  {Hxmounced  already  prejudiced 
and  partial,  then  it  must  be  at  once  admitted,  that  an 
acquaintance  both  with  agriculture  and  with  sewage  had 
led  me  long  ago  to  a  definite  opinion  of  the  right  way 
to  connect  the  two ;  and  that,  having  formed  this  opinion 
after  a  previoua  inspection  of  most  of  the  places  named, 
it  was  with  some  confidence  in  its  soundness  that  I  recently 
examiaed  them  again. 

This  I  presume  is  what  is  meant  by  prejudice.  Allow 
me  to  say  that  there  is  no  word  used  by  amateurs  in  agri- 
cultural discussions  that  is  more  maltreated  and  abused 
Any  one — I  do  not  say  a  professional  agricultural  chemist 
who  works  almost  as  much  in  the  field  as  in  the  laboratory* 
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bat  a  m&D  who  takes  his  facts  from  the  laboratory  of  the 
chemist,  who  deals  with  soils  or  with  manares  on  filter 
papers,  in  bottles,  and  in  cracibles,  or  with  plants  in  frag- 
ments and  in  flower-pots,  is  allowed  to  expatiate  unques- 
tioned, and  of  coarse,  we  all  gratefully  acknowledge,  often 
useful ly  upon  the  policy  or  impolicy  of  the  various 
operations  of  the  farm ;  bat  he  who  has  witnessed  and 
directed  the  operations  of  chemistry  and  life  for  years  and 
over  acres,  who  has  long  annually  furnished  the  material 
and  gathered  the  fruits  of  these  operations  over  whole 
fields  and  farms,  has  his  doubts  or  his  convictions  at- 
tributed to  prejudice.  It  seems  to  me  that  if  the  word 
be  properly  applicable  to  whatever  either  of  credulity  or  of 
dogmatism  on  any  subject  precedes  experience,  it  can  be 
least  frequently  applicable  on  agricultural  subjects  to  the 
farmer.  He  at  least  comes  to  any  agricultural  discussion 
with  experience  to  guide  opinion;  and  he  has,  as  I  think, 
cleaner  hands,  on  the  score  of  sobriety  and  impartiality  of 
judgment,  than  the  enthusiast  who  charges  him  with  pre- 
judice because  he  does  not  believe  that  the  profits  of  farm- 
ing d<^pend  simply,  to  put  it  shortly,  upon  the  atomic 
theory  of  the  chemist.  I  at  once  confess  that  the  analogy 
of  agricultural  experience,  both  of  costs  and  of  returns, 
leads  me  to  prefer  those  plans  for  using  London  sewage  by 
which  it  is  applied  to  land  in  quantity,  as  in  water 
meadows ;  and  I  have  found  that  the  experience  of  sewage 
farmers  hitherto  does  generally  sanction  these  plans. 
Still  further,  I  may  confess   that,  having    investigated 

fretty  fully  both  at  Foulness,  Dengie,  and  the  Map- 
in  sands,  and  through  the  line  of  country  thither, 
the  plans  of  Messrs.  Napier  and  Hope  for  using  London 
Sewage  there,  I  believe  them  to  be  consistent  both  with 
ordinary  agricultural  expeiience  and  with  that  of  sewage 
farmers  generally.  With  this  **  prejudice"  it  was  that 
I  revisited  the  different  places  I  have  named ;  and  now, 
finally  dismissing  these  personal  explanations,  it  is  with 
this  **  prejudice"  against  me,  I  have  to  tell  you  what  I 
saw  and  heard  upon  my  tour. 

1.  First  then  of  Rugby: — Here  the  washings  of  8,000 
people  in  a  town  which  is,  1  understand,  very  fully  sup- 
plied with  waterclosets,  are  drained  into  a  tank  in  the 
valley  below,  and  thence  continually,  excepting  nights  and 
Sundays,  forced  by  pump  through  several  miles  of  under- 
ground pipage  to  one  or  other  of  various  exits,  some  of 
them  a  mile  away,  on  ground  probably  60  or  70  feet  above 
the  level  of  the  tank :  and  thence  sometimes  by  hose,  and 
elsewhere  by  mere  surface  runnels  as  inordinary  irrigation, 
the  sewage  is  distributed,  a  plot  or  ridge  at  a  time,  over 
the  grass  land,  until  the  whole  surface  of  a  field  is  over- 
taken. I  am  told  £50  a  year  is  paid  to  the  town  as 
rental  for  the  manure — 38.  or  4s.  a  day,  or,  including  ex- 
penses of  distribution  and  interest  of  capital,  altogether 
probably  some  80s.  to  40s.  a  day  for  feomc  200,000  gallonH ; 
and  I  am  told  that  none  of  those  who  rent  it  are  satisfied 
¥rith  the  result.  Mr.  Campbell,  to  whom  a  portion  of  the 
sewage  is  sublet,  faila  of  a  profitable  result  because  he 
cannot  got  the  sewage  when  ho  wants  it,  nor  enough 
of  it  then.  Mr.  Walker,  over  whose  land  most  of  it  is 
poured,  is  dissatisfied  because  of  the  injured  quality  of  his 
pasture  land,  where  it  has  been  applied  in  large  quantities. 
I  have  seen  here  heavy  and  early  crops  of  lUdian  rye- 
grass, at  least  10  tons  per  acre,  in  the  month  of  April, 
grown  on  rather  unkind  land,  chiefly  by  the  aid  of 
sewage;  and  we  all  know,  from  the  published  reports  of 
tho  experiments  superintended  by  Mr.  Liwee,  that  the 
produce  of  the  ordinary  grass  fields  upon  the  lias  clay 
land  here  has  been  wonderfully  increased  by  the  use  of 
sewage,  and  nearly  in  direct  proportion  to  the  quantity 
applied.  But  it  is  worth  noting  that  although  the 
manure  is  here  put  upon  tho  land  at  the  cost  of 
less  than  ^d.  per  ton,  and  not  much  more  than  Is. 
per  head  per  annum  of  the  population  who  supply  it, 
I  did  not  meet  with  any  one  who  was  sati^Qed  that  it 
was  agriculturally  profitable.  Let  me  mention  hero  two 
other  noteworthy  things: — I  saw  coarse,  couchy,  weedy- 
looking  stubble  of  grass,  originally,   I    was   told,  good 


grazing  ground,  which  had  been  sewaged,  and  which 
after  various  mowings  had  latterly  kept  an  enormoDs 
stock  on  it  for  some  weeks  to  eat  It  down.  This  Uod 
had  been  lately  valued  for  the  purposes  of  ordioary 
agriculture  as  having  been  injured  in  seUmg  T&lae 
to  the  extent,  I  think,  of  £20  an  acre,  by  being 
sewaged.  And  I  saw  good  grazing  land,  which  hid 
been  also  sewaged,  and  was  being  sewaged  when  1 
widked  over  it — as  full  of  clover  and  sweet  short  giu, 
and  as  abundanUy  producing  first-class  feed  as  any 
pasture  I  was  ever  over.  Both  had  been  sewaged— 
the  one  had  been  mown,  and  mown,  and  mown— and 
the  other  had  been  fed,  and  fed,  and  fed ;  the  latter 
kept  firm  by  the  treading,  and  also  no  doubt  re- 
plenished by  the  droppings  of  the  cattle  which  lay  thickly 
on  the  ground,  had  retained  the  original  quality  of  the 
grass ;  which  is  generally,  and  at  Rugby  also  as  1  hire 
said,  injured  by  the  sewage  irrigation  where  only  idowq 
crops  are  taken.  As  to  the  valuation  of  the  land  for  ordi- 
nary agricultural  purposes  after  a  year  or  two  of  sewage,  iiU 
plain  that  any  figures  so  obtained  must  be  taken  according 
to  their  strict  meaning.  The  agricultural  valuation  of 
land  must  be  made  absolutely,  and  not  for  any  special 
purpose,  in  order  to  learn  whether  any  profit  or  loss  hu 
been  sustained. 

2.  At  Birmingham,  the  sewers  which  drain  the  two  val- 
leys over  which  the  houses  of  800.000  people  are  here  dis- 
tributed unite  in  tanks  at  the  confluence  of  these  valleys, 
for  the  settlement  and  deposit  of  their  mud  before  the 
comparatively  clear  water  is  allowed  to  flow  into  the 
natural  stream  again.  Some  thirty  acres  of  land  bare 
been  here  purchased  by  the  corporation,  and  this  mud  is 
pumped  by  Walker's  diaphragm  pampto  one  and  another 
section  of  this  acreage,  and  as  it  dries  it  is  dug  oat  and 
carried  away.  This  is  creating  such  a  nuisance,  that  at 
length  they  are  pumping  the  sediment  into  barges  on  the 
canal  within  a  few  hundred  yards  of  the  tanks,  and  taking 
it  to  the  various  farms  along  the  canal ;  in  neither  caK 
however  does  the  value  received  rej>ay  the  costs  connected 
with  the  process.  In  the  meantime  the  soluble  and  vain- 
able  part  of  Birmingham  sewage  Is  going  down  the  river 
as  before.  And  as  the  water-closet  system  extendi,  both 
the  nuisance  of  the  tanks  and  the  wastefulness  of  the 
overflow  from  them  will  increase. 

The  level  lands  near  the  tanks  ara  occasionally  flooded 
from  the  sewers  as  they  were  formerly  from  the  river,  and 
with  about  the  same  efliect  as  formerly,  according  to  the 
tenant,  who  denies  the  right  of  the  corporation  to  chaiige 
a  rent  upon  him  for  this  water,  which  is,  he  alleges,  no 
stronger  than  the  original  foul  river  water. 

But  it  is  flat  land,  and  occasionally  the  water  lying  f 
the  land  has  killed  the  grass  instead  of  benefiting  jt 
This  is  a  contingency  which  may,  1  suppose,  be  occasionally 
looked  for  from  the  washings  of  a  manufacturing  towo- 
It  will  be  quoted  by  the  advocates  of  scanty  drewngs  as 
a  risk  to  which  those  who  use  large  quantities  are  ^P^'*?*! 
liable.  It  appeara  to  me  to  have  been  due  to  the  fUt 
surface,  on  which,  with  its  imperfect  surface  drainage,  we 
water  must  occasionally  stagnate.  Mr.  Counmwr 
Walker  is  urging  the  distribution  of  the  oyer^otrti^^ 
sewage  tanks  here,  and  declares  that  their  20,000,000  wm 
of  it  would,  at  even  Jd.  a  ton,  yield  a  monslrooa  re?^wj 
beyond  the  cost  of  distribution.  It  seems  to  me  that  here 
is  an  example  of  a  central  delivery  of  a  great  town 
drainage,  where  the  water-closet  system  must  ^^^X 
extending,  which  is  ready  for  being  turned  immediatei) 
to  agricultural  account.  It  is  however  fair  to  vaeoim 
that  several  of  the  leading  medical  men  in  Binning^/" 
recommend  cutting  off  a  portion  of  the  ^"PP^'^^?}). 
sewers  immediately  below  the  water-closets.  Both  u  • 
Bell  Heteher  and  Mr.  Chesshire,  recommend  contnvanoes. 
by  which  much  is  retained,  as  in  portable  dosed  ««I^^: 
for  collection  at  monthly  or  half-yearly  intervals  by  D»gn» 
carts  as  formerly.  And  this  practice,  if  it  should  exiena. 
would  to  some  extent  diminish  the  value  of  the  ^■***;p. 

3.  We  now  come  to  tho  Edinburgh  meadows,     am 
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principal  facta  are  that  at  Lochend  and  CraigentiDDy  on 
the  north-eBBt,  at  Grange  upon  the  south,  and  Daliy 
upon  the  west,  there  are  some  350  to  400  acres  of  grass 
Uod,  over  which  the  filthy  natural  drainage  of  the  town 
B  poored  aa  in  ordinary  water  meadows.  The  lands  are 
lenerally  sloping,  so  as  to  enable  a  rapid  flow,  and  the 
Btreama  which  wash  out  the  valleys  over  which  Edin- 
borgh  18  spread,  receiving  tlie  drainage  of  its  houses,  are 
of  nfficient  volame,  when  supplemented  by  the  artificial 
water  supply  of  the  city  which  drains  into  them,  to  give 
XD  abundant  irrigation  to  the  land.  From  10,000  to  20,000 
tool  per  acre  annually  are  thus  distributed,  in  one  or 
tvoftoodings  during  every  interval  between  the  cuttmgs 
cf  tile  graaa,  of  which  three,  four,  and  more  rarely  five, 
tn  taken  in  the  course  of  the  season.  Perhaps  the 
belt  illostration  of  the  productiveness  and  value  of 
the  grass  thus  treated  is  furnished  by  the  fact  that  there 
areaboat  2,000  cows  in  and  around  Edinburgh  and  Leith 
fed  from  these  meadows  during  summer,  or  nearly  six  to 
eToy  acre ;  and  that  between  the  middle  of  April  and 
the  end  of  October,  they  will  on  an  average  consume  from 
80  Ibe.  to  120  lbs.  a  day  apiece,  along  with  about  half  a 
boabel  daily  of  spent  malt  from  the  distilleries.  If  the 
eoQsnmptlon  of  these  cows  be  put  down  for  180  days  at 
100  lbs.  apiece,  the  pioduce  of  the  acre  which  keeps  six 
of  them  must  be  close  on  50  tons  a  year,  and  for  this  the 
average  price  paid  is  £28  to  £25,  or  about  10s.  a  ton  as  it 
grows.  1  learned  from  a  very  intelligent  man,  who  keeps  24 
eowsin  Leith,  that  he  has  usually  purchased  at  the  spring 
aoetioos,  when  the  year's  growth  is  sold,  4  acres  for  his  24 
eows,  paying  about  £100  for  them;  and  this  perfectly 
tallies  with  the  average  result  ali*eady  given. 

Some  of  the  plots,  they  say  (the  grass  is  let  or  sold  by 
sDctioo  for  the  year  in  acre  and  half-acre  plots)  are  let  or 
sold  for  as  high  as  £40  the  imperial  acre,  but  the  average 
price  is  £23  to  £25  per  acre.    The  worst  pieces  are  the 
flattest  and  nndrained,  which  are  thus  incapable  of  getting 
a  rapid  flow  either  over  or  through  the  land.    The  best 
pieces  are  those  which  face  the  south,  which  have  a  suffi- 
oeit  slope  to  permit  a  rapid  flow  of  the  sewage  over  the 
nrfiue,  and  which  are  of  so  open  a  texture  as  to  permit  a 
good  natural  drainage  through  the  land.    It  is  worth 
Jioting  too  that  while  the  inferior  bits  have  by  drainage 
been  improved  in  productiveness,  the  best  bits  always  re- 
nain  the  best;  it  is  always  particular  spots,  especially 
those  which,  owing  to  aspect,  soil,  and  abundant  supply  of 
irrigation,  are  earliest  ready  for  the  scythe,  that  command 
the  exceptional  prices  which  are  sometimes  quoted  by 
eothnaiasts  as  if  they  were  the  average  yield  of  the 
meadows.     The  early  grass  is  worth  to  a  milkman  as 
much  as  la.  per  cwt  to  go  to  the  field  and  cut  it  for  him- 
aelf,  although  the  average  throughout  the  year  is  not  worth 
much  more  than  6d.,  and  that  is  how  those  early  pieces 
fi^eh  so  long  a  price.    It  must  also  be  understood  that 
wtdk  grass — milJc  being  lOd.  a  gallon  in  the  Eklinburgh 
tnde-Hs  worth  6d.  a  cwt.  or  more,  perhaps,  upon  an 
avenge,  to  thecowkeeper  to  cut  and  cany  a  mile,  or  even 
tvo  or  three,  yet  it  is  not  worth  so  much  for  any  other 
pmpose.    It  will  answer  for  feeding  neither  cattle,  sheep, 
ficr  hones ;  and  thus  it  is  that  it  is  just  in  proportion  to 
the  demand  there  la  for  it  for  cows  that  the  price  is  main- 
tuned  or  not.     The  prices  named  were  as  high  twenty 
y^UB  ago  as  now.    There  were  one-third  fewer  cows  then 
tbaa  now,  bat  there  were  just  about  one-third  fewer  acres 
fken  as  welL    As  the  demand  increased  and  prices  rose, 
Bore  acres  have  been  added.    Italian  lye-grass,  broken  up 
every  third  year  and  re-sown  after  taking  a  potato  crop,  has 
been  grown  at  Lochend,  and  lying  above  the  natural  fall 
oi  the  stream,  it  is  watered  by  a  self-acting  pump  driven 
^7  the  stream  itself ;  and  fetches  nearly  the  average  price, 
iltbough  it  does  not  reach  the  maximum  achiev^  upon 
the  best  bits  of  natural  grasses. 

At  Dairy,  too,  and  the  Orange,  natural  grasses,  chiefly 
rye-grass,  have  been  sown  along  with,  in  places,  top-dressings 
of  chopped  couch,  and  watered  by  the  foul  stream,  and 
cqoil  prodactiyeneiB  has  been  soon  acquired  for  newly 


laid  down  pieces.  Whatever  grasses  are  sown  originally, 
J^oa  irivialit,  Alopeeurus  gmiculaiut^  and  Olyceria  fluitarUt 
with  couch  grass,  crowfoot,  and  other  weeds,  and,  where 
the  land  is  beat  drained  and  diyest,  rye-grass,  catstail, 
cocksfoot,  &c.,  ultimately  form  the  pasture.  And  it  would 
be  pronounced  by  any  one  as  I  saw  it  last  month,  a  wonder- 
fully thick  and  luxuriant  grassy  surface,  nothing  like  so 
coarse  and  weedy  generally  as  the  Bugby  meadow,  to 
which  I  have  before  referred. 

At  Craigentinny,  too,  the  meadows  have  been  added  to 
occasionally,  and  pumping  engines  have  been  erected  to 
extend  the  limits  of  the  area  commanJed  by  the 
stream ;  but  they  are  no  longer  used,  for  it  has 
been  found  here  more  than  once  that  if  but  few  acres 
in  excess  of  the  demand  are  brought  into  the  market, 
the  average  price  of  the  whole  at  once  drops.  I 
cannot  too  strongly  impress  upon  promotera  of  schemes 
for  utilising  London  sewage,  that  this  is  a  very  important 
part  indeed  of  the  Edinburgh  experience  for  them  to 
read — 350  to  400  acres  of  this  sewaged  grass  suffice  for 
2,000  cows.  The  people  of  Edinburgh  and  Leith  are  far 
better  supplied  with  milk  than  those  of  London ;  but 
even  there  there  is  but  one  cow  to  every  100  of  the  popula- 
tion. And  the  30,000  cows  required  at  this  rate  by  the 
metropolis  would  all  be  fed  during  summer,  according  to 
the  Edinburgh  rate,  on  5,000  acres  of  gi-ass.  If  thera  be 
any  considerable  increase  in  the  supply  of  grass  here  beyond 
the  Edinburgh  rate,  then  it  is  plain  from  the  Edinburgh 
experience  that  the  Edinburgh  prices  will  not  be  realised. 
Probably,  the  chief  way  out  of  this  difficulty  may  be  to 
copy  Lochend  in  growing  Italian  rye-grass,  for  which 
there  is  a  demand  other  than  that  of  cow-keepers ;  but  I 
cannot  doubt  that  the  marketing  of  the  enormous  grass 
produce  which  we  shall  obtain  from  London  sewage  will 
for  many  years  be  the  greatest  difficulty  in  the  way  of  a 
profitable  result. 

Without  discussing  here,  in  detail,  the  quantity  of 
sewage  to  which  the  Edinburgh  results  are  owing,  it 
may  be  said  that  the  drainage  of  an  area  covered 
by  more  than  100,000  people  is  spread  over  350  or  400 
acres  (we  cannot,  of  course,  infer  from  this  that  the  waste 
from  all  these  people  reaches  the  land) ;  that  six  to  ten 
floodiogs  are  given  during  the  gi'owing  season,  besides,  in 
the  lowest  lands,  heavy  floodings  in  the  winter  time — that 
the  duration  of  the  application  varies  from  4  to  40  hours 
at  a  time,  and  that  the  quantity  applied  varies  from  10  to 
20  thousand  tons  or  more  per  acre  in  the  year — that  the 
grass  produced  is  45  to  50  tons  per  acre,  capable  of  feeding 
6  cows  during  the  summer  half-year ;  and  that  it  is  bought 
by  men  who  are  at  all  the  expense  of  cutting  it  and  carry- 
ing it  home  themselves  for  £23  to  £25  per  acre  on  an  average, 
exceeding  £35  and  even  £40  per  acre  in  particular  and  ex- 
ceptional plots.  It  may  be  also  said  that  much  of  the  land 
yielding  nearly  the  average  price  is  the  poorest  seaside  sand ; 
and  that  a  great  deal  of  it,  watered  with  tail  water  which 
has  already  gone  over  land  above,  is  just  aa  good  as  the 
rest.  It  is  all  mowed  and  mowed,  the  produce  being  carried 
wholly  away,  and  it  maintains  its  productiveness  year 
by  year  under  this  abundant  sewage  irrigation,  notwith- 
standing this  immense  draught  upon  its  resources. 
One  fact  more  of  great  importance, — the  poor,  sandy 
land,  notwithstanding  the  immense  supplies  of  manure, 
is  not  enriched;  a  grain  crop  following  the  heaviest 
crop  of  grass,  being  unmanured,  has  failed ;  the  potatoes 
following  the  Italian  rye-grass  at  Lochend  require  to 
be  most  liberally  manured.  The  Italian  rye  grass  fol- 
lowing last  year's  manured  potatoes,  sown  in  August  and 
September,  was  looking  splendidly  last  month  at  Lochend, 
and  dressed  as  it  will  soon  be  with  sewage,  it  will  be  worth, 
perhaps,  £20  an  acre  during  the  coming  summer.  In  1866 
it  may  be  worth  aa  much,  btit  this  growth  and  value  is 
wholly  owing  to  the  supply  month  by  month  of  the 
manure,  not  at  ail  to  the  land,  which  is  no  richer  at  the 
end  of  all  this  manuring  than  it  was  at  the  beginning. 

So  much  for  the  Edinburgh  meadows.    If  the  net  gross 
proceeds  of  the  land  be  put  down  as  £8,000;  there  is 
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?robably  as  mnch  as  28.  a  head  obtained  ftom  so  many  of 
he  population  as  contribnte  to  the  result,  and  diluted  as 
it  is  (mach  of  it,  too,  used  twice),  I  do  not  suppose 
that  more  than  }d.  per  ton  is  obtained  from  the  sewage. 
The  Edinburgh  results  are  obtained  from  the  use  of  very 
dilute  and  already  putrifying  sewage  in  large  quantities 
over  slopes  of  light  and  well-dramed  land.  And  poor 
though  they  be  as  compared  with  the  results  and  defini- 
tions of  analysis,  they  are  the  most  profitable  results  that 
have  y^t  been  anywhere  obtained. 

4.  Compare  them  with  those  on  &rms  near  London. 

{a)  Near  Croydon,  Mr.  Marriage  deals  with  the  sewage 
of  20,000  people,  in  a  stream  of  1,000,000  gallons  daily, 
over  an  extent  of  about  260  acres.  He  uses  the  water  a 
second  or  third  time.  His  fields  vary  from  300  to  500 
yards  long.  The  feeders  are  15  yturds  apart,  and  the 
*•  panes ''  or  beds  between  them  sink  transversely  at  once 
from  these  parallel  feeders  across  the  breadth  of  them ; 
and  they  smk,  on  the  whole,  in  the  length  of  them,  about 
1  in  400.  Tliere  are  no  intervening  drains,  but  any  cubic 
inch  of  sewage  may  leave  the  feeder  at  the  upper  end, 
and,  if  not  previouslv  absorbed  by  the  gravel  sUMoil,  may 
trickle  over  the  whole  length  of  the  bed  to  the  transverse 
drain  across  it,  400  yards  off;  or  it  may  leave  the  feeder 
10  yards  fh)m  the  end,  trickling  only  10  or  16  yards  to 
the  drain  dose  by.  A  very  close  and  thick  growth 
of  gtass,  with  clover  appearing  in  the  autumn,  exists 
in  the  upper  fields  of  natural  pasture,  which  has 
come  of  itself  after  the  Italian  rye-grass  without  any 
direct  sowing  of  seed,  when  the  latter  had  died  out, 
as  it  gradtuilly  does,  after  the  second  or  third  year. 
Italian  rye-grass  is  sown  in  autumn,  and  keeps  down  two 
or  three  years,  and  is  then  broken  up  for  mangel-wurzel 
and  followed  by  potatoes,  and  then  is  sown  down  again. 
A  cutting  of  10  or  12  tons  of  grass  in  May  is  followed  by 
othersof  about  7, 4,  and  8  or  4  respectively,  so  that  upwards 
of  20  and  op  to  26  tons  of  green  food  are  got  for  sale. 
This,  however,  is  certainly  len  than  might  be  expected. 
Mr.  Marriage  declares  that  there  is  no  good  derived  from 
drainage ;  mere  surface  feeding  as  it  flows  is  depended  on ; 
but  the  gravel  subsoil  here  does  supply  a  natural  drainage 
to  a  certain  extent,  and  the  ditches  are  deep  enough  to 
take  advantage  of  it.  Land  in  the  neighbourhood,  and 
this  land  before  sewaging,  was  worth  £2  an  acre ;  Mr. 
Marriage  pays  £5  and  seemed  in  good  spirits.  He  gets,  I 
believe,  upwards  of  20b.  a  ton  for  grass  in  town  10  miles 
oif,  and  12s.  to  14s.  a  ton  for  it  on  the  ground,  his  own 
men  mowing  it  and  weighing  it.  Sewage  helps  the  early 
growth  amazingly.  It  is  oommon  to  put  it  on  twice 
between  the  cuttings,  the  intervals  being  five  or  six  weeks, 
and  the  latter  of  the  two  dressings  being  often  among  the 
tall  grass,  when  it  is  quite  ae  efficient  as  elsewhere.  It  is 
put  on  for  80  hours  at  a  time.  The  main  fkcts  are 
ttiat  the  sewage  all  goes  on  filthy,  and  leaves  the  farm 
clean  and  limpid ;  and  mixing  up  Mr.  Marriage's  plans 
for  the  future  witli  his  experience  in  the  past,  we  may 
believe  that  it  will  leave  behind  it  on  the  260  acres  avail- 
able for  it  the  following  produce : — 160  acres  of  Italian 
rye-grass  at  20  tons  =  8,000  tons  at  12s.  =  £1,800;  60 
acres  of  mangel  wnrzel  at  20  tons  ^  1,000  tons  at  20s.  =: 
£1,000 ;  60  acres  of  potatoes  at  6  tons  =  300  tons  at  70s. 
=  £1,050  =  in  all  (under  a  rotation  of  three  yean,  Italian 
lye- grass,  mangel-wurzel,  and  potatoes)  £8,850,  or  about 
£16  per  acre.  It  is  plain  that  this  sum  may  be  largely 
raised  by  an  increase  in  the  quantity  of  the  Italian  rye- 
grass ;  and  this,  t  cannot  doubt,  must  be  obtainable. 
It  is  only  gradually  that  a  market  has  been  obtained 
fbr  the  grass.  At  first  there  was  considerable  difficulty 
and  some  hay-makbg.  Now  there  is  a  constant  demand, 
but  only  an  uneven  supply.  The  seoond  and  third 
cuttings  last  year  sufferod  from  the  drought,  and  under 
a  hot  summer  sun  it  seemed  that  the  tendency  of  the 
grass  to  throw  up  its  seed-stem  was  unconquerable. 

(&)  At  Cassiobury,  the  ezperienoe  of  the  Earl  of  Essex, 
trhidi  is  logger  than  that  realised  at  Crovdon,  maybe  aJso 
named.     There  is  here,  fixnn  Watfora,  the  sewage  of 


4.000  people,  and  200  acres  of  land  were  provided  with 
pipage  to  receive  it ;  but  I  understand  that  his  lordship 
has  learned  by  experience  of  its  comparatively  smiU 
value  in  small  quantities,  to  apply  the  whole  of  it  over  only 
7  or  8  acres  of  Italian  rye-grass  during  summer,  cottiDgdO 
or  40  tons  per  acre  annually,  and  t£owing  it  over  &  to 
40  acres  of  his  park  land  during  winter. 

{e)  Mention  must  be  made  oi  the  Camp  Farm,  Alder- 
shot.   10,000  to  12,000  men  use  the  latrines.    These  &re 
flooded  and  flushed  out  at  regular  intervals,  and  the  whole 
of  the  stufl"  is  to  come  through  18-inch  pipes  of  earthen- 
ware down  to  Mr.  Blackburn's  farm.     This  is  160  acres 
of  poor  gravelly,  sandy,  heathery  waste.    The  subject  here 
is  only  in  estimate  and  anticipation  as  yet,  although  Mr. 
Blackburn  has  had  experience  elsewhere,  by  whid^  be  is 
guided  both  as  to  plans  and  expectations.    Some  of  the 
stuff  will  flow  over  part  of  this  land,  and  that  part  will  alvan 
be  available  for  the  overflow  of  any  remainder,  which  is 
undelivered  by  the  pumping  apparatua.  Mr.  BlackboTn  will 
pump  by  underground  pipes  to  tne  centre  of  every  five  acres, 
and  thence  deliver  through  surfaoe-pipes  on  wheels,  to  the 
centre  of  every  1}  acre,  and  thence  oy  hose.    A  man  will 
thus  deliver,  it  is  said,  400  tons  a  day,  and  200  tonsa^ 
expected  to  be  a  dressing  for  an  acre.    Drainage  is  obuined 
naturally  through  a  gravel  subsoil,  and  it  is  iotended 
that  none  of  the  sewage  shall  flow  off  the  surface ;  it  shall 
all  be  used  in  the  deepened  soil,  and  it  shall  all  be  osed 
on  a  minimum  quantity  of  land  in  the  first  place,  until 
that  is  got  up  to  the  richt  standard  of  fertility,  and  then 
the  work  will  be  extended.    Italian  rye-grass  will  be  fol- 
lowed every  third  year  by  potatoes.     Sixty  tons  per  acre 
of  the  grass  is  the  produce  to  be  aimed  at,  and  some  20  acres 
only  are  in  the  meantime  being  prepared.  The  plio  here i^ 
to  put  the  sewage  on  before  it  nas  time  to  rot,  sod  to  uk 
it  bv  hose  and  Jet  at  the  rate  of  200  to400toii9toa 
cutting.    There  is  a  quantity  of  water  in  land  springs 
available,  and  useful  for  irrigation ;  but  ordinary  surface 
irrigation  is  not  the  plan  advocated  by  Mr.  BlaclLbaro;  he 
holds  that  only  as  a  second  resource.     It  is  with  pipe  aod 
hose,  and  with  an  economical  use  of  the  fresh  material, 
that  he  declares  to  win. 

It  is  plain  that  Mr.  Blackburn's  plans  are  diiecUy 
oppo^d  to  those  which  have  been  ]nx)doctive  of  the  Edio- 
burgh  result,  which  is  due  to  irrigation  in  quantity  with 
dilute  and  putrid  sewage,  and  to  a  feeding  not  of  the><'^l 
but  of  the  plant. 

These,  tnen,  are  the  facts,  wholly  agricnltural— for  I 
have  not  referred  to  the  chemistry  of  the  subject  at  ail- 
on  which  the  agricultural  view  of  London  sewage  depends' 
The  sewage  of  London  differs  fh>m  that  of  Rogby,  Edin- 
burgh, and  Croydon  in  quantity  alone.    In  every  case  there 
are  from  40  to  60  tons  of  water  to  the  annual  waste  of  ^^^ 
individual  of  the  population.  In  eveiy  case,  as  water-doiew 
come  more  generally  into  operation,  this  filthy  water  wUi 
become  more  fertilising.    Meanwhile,  the  actual  a^ncul- 
tural  experience  elsewhere  surely  is  the  propor  g^<^^^^^ 
estimate  and  foresight  here.    If  we  had  15,000  to  20.0(^ 
acrea  of  light  and  sandv  slopes  below  the  present  ootiaii 
of  the  sewers,  this  agricultural  experience  would  ^ti»  *^ 
once  to  a  very  easy  solution  of  the  problem.    rtM 
these,  Messrs.  Napier  and  Hope  propose  to  paoip  tD« 
whole  of  North  London  sewage  (100.000,000  tons  per 
annum)  50  or  60  feet,  and  let  it  flow  along  a  culvert  down 
to  Foulneas  and  the  Maplin  umds,  where  some  tb(>Q6ana> 
of  acres,  partly  perhape  by  purchase  and  partly  ^  em* 
bankment  ftom  the  sea,  can  be  obtained,  over  which  u 
maybe  poured,  and  there  produce  the  40  to  60  tons  o 
grass  per  acre  which  are  got  at  Cnigentinny.    1 »»  ^^ 
be  the  almost  immediate  result;    and  thereafter  yew 
by  year,  on  the  farms  along  the  course  of  the  cnWen. 
it  is  believed  a  demand  for  Bew^  will  gradually  anse  \o 
supplement  the  deficiencies  of  Emx  agriculture,    l^?- 
pose  that  in  the  immediate  opportunHy  which  m  jnu 
afforded  of  using  all  the  sewage  at  the  very  «»«»• 
whether  or  not  in  an   ontrageonsly  extravagant  iwa 
wasteibl  way,  as  sotne  people  think  (»t  aU  events  Tet> 
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nnch  after  the  way  in  which  Cndgcntinny  is  at  pre«en* 
managed),  combining  with  this  the  sebpe  which  is  atTorded 
ht  the  gradual  extension  of  a  more  economical  and  con- 
aderate  uao  of  the  sewage  all  through  the  lower  part  of 
£nex,  on  iu  wa;^'  to  the  final  outfkll,  this  schomo  has 
the  advantage  of  its  rivals.  It  certainly  has  the  sanction 
of  the  agricultnral  view  of  the  subject  which  Rugby, 
Edioborgh,  Croydon,  and  Cassiobuiy  present ;  and  while 
.Udersho^  with  ita  broposed  economy  of  the  material,  is 
^  a  problem,  yet,  if  that  should  succeed,  it  too  may  be 
coned  ea;&ilj  add  perfectly. 
1  fropoaa  how  to  devote  the  ^ort  remainder  ot  th's 

SKT  to  a  consideration  of  the  scope  Which  Esst'S  agri- 
tore,  ot)  the  one  hand  iilong  the  line  of  thd  culvert, 
lad  tb«  Maplin  Sands  oU  the  other,  at  the  termination  of 
ibe  culvert,  ofTecs  for  the  use  of  London  sewage. 

llie  Maplin  Sands,  a  considerable  width  of  which  it 
H  proposed  to  embank,  are  a  uniform  slope  of  sheer 
•and,  not  auflSciently  inclined  for  catch-water  iniffa- 
ti.m,  bat  sloped  probably  enough  for  tlie  ridge  line 
feeders  of  *' lands"  extending  seawards  at  right  angles 
from  the  shore;  which  lands  might  be  laid  out 
with  sides  sufficiently  steep  and  with  intervening 
dmia^  also  having  fall  enough;  and  several  series  of 
soeh  lands,  300  or  400 yards  long  apiece,  all  pointing  sea- 
vards.  might  be  laid  out  in  the  breadth  reclaimed  ;  the 
cross  main-drains  of  the  first  series  collecting  the  water 
^sed  there  for  a  second  use  over  the  third  series,  and  the 
t^  water  of  the  second  series  bemg  used  upon  the  fourth, 
iod  80  on.  l^he  island  of  Foulness,  oo  the  side  next  the 
sand,  alt  below  high-water  mark,  is  a  comparatively  light 
«n,  and  in  places  shallow,  upon  a  sandy  subsoil,  quite 
sdtable  for  irrigation,  and  capable  of  being  laid  out  for  it 
withont  much  expense. 

Excepting  about  Rochford  and  the  Wakertoes,  and 
«^atn  over  a  tract  near  Btanford-le<Hope,  where  the  soil 
B  more  or  le«s  free  and  light  over  gravel,  the  land  all 
along  Sooth  Essex,  westward  from  Foulness,  is  a  stiff  clay 
ttl.  Most  of  it  is  arable — a  proof  of  dry  climate.  Any- 
where else  than  Essex  such  land  would  be  in  pasture,  and 
if  ever  the  rainfall  be  supplemented  by  even  so  small  a 
quaritity  as  12  to  ^  inches  of  sewage  annually,  it  must  be 
pasture  here.  Such  stiff  clay  would  be  utterly  unmanage- 
sble  as  plough  land  if  frequently  soaked  either  naturally  or 
trtifictally .  The  drainage  of  the  conntry  is  almost  i(  holly 
a  suiiace  drainage :  narrow  ridges,  the  width  of  bar- 
TOW,  drill,  ^.,  are  worked  by  horses  walking  in  the 
^irrows,  and  these  furrows  are  immediately  cleaned  oat 
hj  a  plough  following  the  sowing  machine,  and  they  are 
then  connected  by  ci'oss-cut  furrows  cleaneid  oat  by  hand 
vhere  necesaty.  Steam  cultivation  has  been  adopted  in 
P^Aces,  and  probatdy  deep  draining  will  succeed  after  it. 
»  ii  wheat  and  bean  hmd,  with  occasional  vetches  and 
^*3^ ;  straw  is  sold  into  London  and  dung  brought  back 
at  sbo^  the  cost  of  the  straw.  The  whole  country  is 
^^3ndoa<]^y  and  arable,  growing  corn  and  straw  for  sale, 
*nd  fc^fiDg  dang.  There  is  haraly  any  stock  to  be  seen. 
And  on  Poalncss  the  sales  of  striw  to  the  baigemen  and 
purchites  of  manure  from  the  bargemen  about  balance 
^^  other  in  the  year. 

It  seetos  to  me  that  in  the  barren  slope  of  worthless 
1^  at  one  end  of  the  line,  in  the  immense  scope  which 
exists  for  an  extension  of  the  milk  supj^,  of  which  t  hope 
v<  than  hear  something  more  this  evening,  at  the  other 
^l  of  the  line,  and  in  the  existence  of  an  extensive  tract 
cf  arable  land  without  stock,  whose  straw  is  at  present 
*«it  20,  80,  and  40  miles,  manure  being  brought  back  as 
^.  we  have  all  the  elements  required  for  the  profitable 
f^venion  of  100.000,000  tons  per  annum  of  North  Lon. 
don  sewage. 

At  the  outset  probably  the  demand  for  sewage  along 
the  Kne  most  not  be  counted  on.  But,  then,  these  sands 
^>me  into  use.  In  the  outset,  too,  we  sliall  probably 
^  over-stocked  with  the  produce  of.  the  grass  sown 
there ;  aod  hay-making  may  be  required.  Of  course  it 
tt  ttpposBible  to  make  &  or  40  tons  of  grass  per  acre  into 


hay  while  the  sun  shines  upon  the  land  which  grows 
so  much.  But  1  think  it  may  be  possible  to  make  it  arti- 
ficially.  Twenty- five  tons  of  well-grown  Italian  r}*e-gras5, 
which  may  make  only  £12  or  £13  as  green  food,  will 
yield  probably  6  tons  of  hay,  wortli  at  least  £20.  In  the 
manufacture  of  this  quantity  20  tons  of  water  must  be 
driven  off,  and  if  this  can  be'done  for  £6  or  £7,  there  will 
be  a  profit  on  il»e  process.  The  gra«  iniglit  pass  down- 
wards by  zigzag  travelling  open  bands  or  shaxei's,  from 
the  top  of  &  shaft  ot  building  to  which  it  had  been  lifted, 
and  might  during  its  passage  downwards  be  subjected  to 
a  current  of  hot  dry  air  upwards,  so  as  to  come  out  dry 
enough  to  stack  ;  of  it  might  be  taken  slowly  along  along 
horizontal  shaft,  and  subjected  to  the  same  influence,  en- 
tering it  green  and  emerging  dry.  There  does  not  seem 
any  difficulty  on  the  face  of  it  in  thus  dealing  with  that 
large  surplus  of  gfeen  giass,  which  will  certainly  in  the 
first  Instance  be  on  hand.  And  If  6  or  7  tons  of  hay  per 
acre  are  thus  obtainable,  the  revenue  should  be  even  larger 
th&n  if  a  direct  sale  were  had  fbr  grass  at  10s.  a  ton. 

The  books  tell  us  that  6  to  10  grains  of  water  would  be 
taken  Wp  in  eveiy  100  cubic  ihenes  of  space,  raised  fVom 
say  60°  to  180°  or  200°,  eten  supposing  it  saturated  at  the 
lower  tempertturte.  To  take  up  20  tons  of  water  in  this 
way  then,  we  should  need  a  space  equal  to  from  two  to 
three  millions  of  cubic  feet,  and  raise  its  temperature 
ttom  60°  to  180°  or  200°,  and  keep  it  (ot,  what  is  the 
same  thing,  keep  so  much  air)  at  that  temperaturo  while  it 
WAS  passing  through  a  shaft  or  passage  for  long  enough  to 
get  satuitited  at  the  higher  temperature  from  the  moisture 
of  the  green  grass  as  that  was  being  brought  along  the  pas- 
sage. Ctin  such  a  shaft  or  passage,  ray  4  fbet  deep  and 
10  feet  wide,  be  kepi  at  th«  temperature  in  question,  and 
have  air  heated  to  that  temperature  driven  along  it  at 
'the  rate  of  about  800  yards  an  honr  for  24  hours,  by  the 
consumption  of  say  five  tons  of  coal  ?  If  it  can.  then  hay 
can  be  artificially  made  at  a  profit.  And  although  the 
sewa^ed  natural  grass  makes  soft  and  worthless  hay,  that 
fh)kn  Italian  rye-grass  is  perf^tly  good.  The  conversion  of 
the  green  grass  into  hay,  is  a  change  from  goods  for  which 
there  is  insufficient  market,  and  which  will  spoil  if  not 
immediately  used,  to  goods  for  which  there  n  always  a 
demand,  and  which  can  be  stored.  And  believing,  as  I 
do,  that  the  immediate  effect  of  any  great  extension,  in 
the  neiehbonrhood  of  London,  of  such  an  experience  as 
that  of  Lochend  or  Cnigentlnny,  or  even  that  of  Croydon 
(the  only  profitable  examples  by  the  way  which  we  have 
to  follow)  would  at  once  glut  the  market,  and  altogether 
overflow  the  demand  for  its  produce,  I  feel  certain  that  this 
question  of  artificial  hay-making  is  of  great  importance. 

Whatever  the  scheme  adopted,  there  is  no  difficulty 
either  on  the  score  of  engineering,  or,  where  the  abundant 
method  of  irrigation  is  adopted,  on  the  score  of  the 
chemistry  and  composition  of  the  material,  to  be  antici- 
pated. Neither  is  there  any  difficulty  In  the  agricultural 
aspect  of  it,  so  far  a»  the  certainty  of  a  crop  Is  concerned ; 
but  I  i>elieve  that  during  the  first  years  of  oar  agricultural 
experienos  of  it,  we  shall  be  puzzled  by  a  plethora  of 
produce,  for  which  there  will  be  an  insufficient  market. 
It  will  be  some  time  before  the  cow-keeping  business  will 
be  transplanted  from  the  grooves  in  which  hoth  food  and 
trade  have  ran  so  long,  down  to  a  new  region,  though 
it  be  of  food  so  much  more  cheap  and  plentiful,  and  the 
question  of  artificial  haymaking  will  have  considerable 
importance  during  thto  period  of  change. 

There  is,  however^  another  opportunity  of  a  market 
aflbrded  by  the  circumstances  of  South  Essex  agriculture. 

Almost  the  whole  of  south-east  Essex  is  arable,  growing 
com  and  straw  for  London,  and  fertilized  by  London  dang, 
often  at  aboot  the  cost  of  the  straw  sold.  There  is,  yon 
may  say,  no  stock.  It  is  probable  that  if  grass  were 
supplied  to  the  farmers  here  they  would  consume  it  in 
yards  at  home,  and  send  milk  or  meat  to  London,  making 
manure  for  themselves,  rather  than,  at  great  labour  and 
expense,  send  straw  to  London,  and  cart  back  the  dung. 
And  this,  if  it  could  be  carried  out,  would  be  the  best 
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way  of  disposlDg  of  the  produce  of  the  sewoged  lands. 
The  grasfl  would  be  sold,  if  cheap  enough,  more  easQy 
than  the  sewage ;  and  if  it  can  be  carried  for  Id.  or  2d. 
per  ton  per  mile,  I  believe  it  can  be  delivered  cheap 
enough  to  tempt  a  trade. 

Green  food  properly  consumed  is  worth  6«.  to  98.  a  ton 
to  feed  upon  the  land  even  in  ordinary  agriculture ;  near 
London,  with  a  ready  and  immediate  disposal  of  milk,  it 
is  worth  from  158.  up  to  20s.  a  ton.  It  is  hardly  possible 
to  doubt  either  that  cowhouses  on  a  lat^  scale,  well 
situated  near  depots  of  grass  in  a  country  where  there  is  a 
great  demand  for  dung,  and  an  ample  supply  of  straw,  and 
where  winter  food  may  easily  be  grown — with  ready  access, 
too,  to  the  London  milk  market,  would  at  once  be  hired 
and  worked ;  or  that  under  such  circumstances  a  consider- 
able change  in  the  style  of  agriculture  of  the  district  would 
gradually  grow;  more  stock  would  be  kept  upon  the 
fiirms,  and  the  London  mQk  trade  would  extend  over  the 
plough  lands  of  South  Essex. 

Moreover,  there  is  the  opportunity  offered  to  the  te- 
nants of  all  such  lands  as  lie  near  the  culvert^  to  use  the 
sewage  on  their  own  lands  and  grow  this  grass  themselves. 

1  premme  it  is  part  of  any  and  every  plan  of  using  the 

2  or  803,000,000  tons  per  annum  of  London  sewage  to 
pump  it  into  reservoirs  on  hill  tops  or  rising  ground 
wherever  a  local  demand  for  its  use  occurs.  Thence  it 
may  be  delivered  by  hydmnts  or  in  runnels  on  the 
surface  of  the  fields  to  be  watered.  I  confess  my  strong 
preference  of  the  latter  to  the  former  plan.  There  is  aU 
the  difference  between  them  that  exists  between  labour- 
needing  and  self-acting  machinery ;  and  while  it  is  of  course 
thus  distributed  more  cheaply,  it  may  be  also  quite  aA  eco- 
nomical in  theui^e  of  the  material.  If  I  had  only  10,000 
tons  of  the  stuff  per  annum  to  pour  over  10  acres  on  a  slope, 
(and  this  would,  I  presume,  be  thought  a  reasonaole 
allowance  even  by  those  who  advocate  small  dressings), 
I  should  prefer  pouring  it  all  over  the  highest  acre,  letting 
its  tail  water  reach  the  others  in  succession  by  ordinary 
surface  flow,  to  an  equable  distribution  over  the  whole 
from  equidistant  hydrants,  each  of  wriich  must  be  managed 
by  hand,  delivering  no  more  at  a  time  than  would  sink 
into  the  land  and  there  be  all  used.  If,  however,  occa- 
sional reservoirs  existed  whence  thiit  sewage  could  be 
available  In  either  way  in  different  localities,  we  might 
safely  leave  those  who  have  to  make  a  profit  by  its  use  to 
their  own  devices  as  to  its  management.  Anyhow,  if  by 
the  use  of  surface  irrigation  great  crops  are  obtained,  and 
the  water  at  a  second  or  third  use  is  perfectly  clarified, 
then  it  is  plain  that  the  whole  attainable  result  is  ar- 
rived at ;  and  great  expense  in  hydrants  and  in  detailed 
distribution  will  in  that  case  be  an  expenditure  for  no 
useful  end. 

I  believe  I  have  only  one  additional  remark  to  make, 
and  that  hinges  on  the  condusion  here  asserted — that  if 
the  water  leave  the  land  perfectly  clarified,  the  whole 
attainable  result  is  reached.  This  will  be  at  once  dis- 
puted, and  is  perhaps  not  absolutely  true.  In  a  diy 
season,  no  doubt,  water,  though  free  Irom  fertilising  matter, 
IB  itself  invaluable,  and  in  a  drought  it  would  often  pay 
for  pumping  and  for  distribution;  but  when  there  is  a 
question  of  gradually  altering  the  whole  style  of  agricul- 
ture of  a  county,  I  do  not  tolieve  in  this  extra  value  of 
the  mere  water  by  which  enthusiasts,  in  the  advocacy  of 
particular  schemes,  add  on  so  many  additional  thousands 
of  pounds  to  their  anticipated  receipts. 

We  have  in  this  country  varieties  of  rainfall  amounting 
to  8,000  and  4,000  tons  of  water  per  acre  per  annum,  but 
the  value  of  the  land  depends  very  little  upon  this.  The 
various  styles  of  agriculture  resulting  from  these  differ- 
ing circumstances  do  not,  as  a  rule,  differ  materially  in 
the  quantity  of  rent  which  is  possible  under  each.  That 
depends  on  the  composition  and  quality  of  the  land ;  on 
the  cheapness  or  abundance  of  manure,  and  on  the  neigh- 
bourhood of  good  markets. 

On  this  subject,  however,  I  must  not  longer  detain  you, 


and  I  will  conclude  by  naming  the  results  to  which  thii 
dlBcusfiion  of  the  subject  has  hitherto  led. 

Collecting  these  nearly  into  one,  although  I  have  not 
been  able  to  overtake,  within  the  allotted  time,  ill  the 
grotmds  on  which  an  opinion  must  be  formed,  yet  the  coo- 
elusion  to  which  I  believe  that  the  agriculturist  is  led 
after  a  study  of  the  subject,  is,  that  grass  as  the  prodofie 
and  ordinary  irrigation  as  the  method— both  as  involying 
a  minimum  of  labour — are  the  proper  agents  by  which 
the  conversion,  which  we  all  desire,  of  London  sem^ 
into  London  milk  will  most  profitably  be  obtained. 

Certainly,  on  the  clay  lands  of  South  Essex,  to  double 
or  quadruple  the  present  annual  water  supply  by  a  nf- 
ficient  application  of  this  sewage  would  be  sltogeth^r  in- 
compatible with  anything  but  grass.  On  lighter  laodi 
with  natural  drainage,  as  perhaps  ultimately  on  the  Maplin 
Sands,  it  may  be  possible  to  use  the  liquid  in  the  growth 
of  mangel-wurzel  or  potatoes,  and  to  take  under  anUe 
management  one  or  other  of  these  crops  in  trieooiil 
succession  with  Italian  rye-grass,  but  elsewhere  it  mtui 
be  grass,  and  only  grass,  that  is  capable  of  sewage  treii- 
ment. 

Another  principal  conclusion  is,  that  the  profitable  coo- 
version  of  the  enormous  addition  to  the  grass  growth  of 
South  Essex,  which  will  follow  the  use  of  London  sewage, 
can  be  expected  only  through  a  groat  and  therefore  neces- 
sarily a  gradual  extension  of  the  London  milk  trade. 

According  to  Mr.  Lawes,  we  can  depend  on  a  too  of 
grass  from  every  200  tons  or  thereabouts  of  the  sewage; 
and  to  this  agrees  the  experience  at  Bldinburgh.  What 
if  some  200,000,000  tons,  taking  both  north  and  aoath 
London  sewage,  be  annually  converted  by-and-bye  into 
grass,  which,  according  to  the  Craigentinny  rule,  is  good 
for  hardly  anything  but  cow  food.  We  should  every 
summer  have  a  million  tons  of  grass  to  eat— eooagh 
for  50,000  cows,  in  addition  to  the  supplies  already 
grown  for  the  number  by  which  London  milk  at  preeeot 
is  provided. 

Lastly,  then,  as  a  help  out  of  this— one  of  the  mm 
difficulties  which  threaten  the  immediate  profitableoee  oi 
any  scheme  for  using  London  sewage— I  hope  that  experi- 
ments may  be  instituted  as  to  the  posribility  of  arU&ciil 
h»y  making. 

It  will  have  been  observed  that  in  theconrwofthu 
paper  I  have  made  no  reference  to  Mr.  Moule'a  eiith 
system  of  dealing  with  house  waste,  or  to  any  other  of  the 
schemes  of  dealing  with  it  in  detaU.  The  reason  is,  that 
I  am  constrained  by  the  terms  in  which  the  subject  u 
announced.  The  subject  is  London  Sewage,  and  we  are 
therefore  shut  up  to  a  discussion  of  the  question—how  to 
use  200,000,000  or  800,000,000  tons  of  filthy  wat* 
annually  upon  the  land.  That  is  the  problem  for  con- 
sideration; and  thus  the  discussion  of  methods  fit  lof 
single  houses,  or  for  villages,  is  excluded. 

Again,  I  have  made  no  reference  to  the  nuisarioe  which 
may  be  expected  from  that  agricultural  use  of  this  sewage 
that  experience  elsewhere  seems  to  have  reoommeoded| 
I  believe  that  the  eflScacy  of  the  sewage  as  a  manore  will 
be  dependent,  to  some  extent,  on  its  twing  already  is  * 
putrifying  state ;  and  no  doubt  a  certain  nuisance  will  be 
created.    But  if  any  alarmist  here,  ready  charged  with 
a  denunciation  of  these  plans  on  thisaocount,  bs*^ 
to    frighten    us   all   with   accounts    either   of  (A^ 
miasma  and  resultant  fevers,  or  of  new  parasitic  enemies, 
which  through  rotten  sewage,  rank  aiKl  filthy  gratf ,  QD- 
healthy  cows  and  unwholesome  milk,  are  thus  to  find 
their  home  in  our  bodies,  breeding  there  disease  sod 
death,  I  hope  that  he  and  all  of  us  will  bear  in  nund 
that  400  acres   of  land,  treated   more  wastefully  and 
filthily  than  any  of  the  London  schemes  propose,  have 
been  for  a  century  and  more  under  the  very  noses  of  the 
Edinburgh  people ;  who  have,  moreover,  been  fed  for  gene- 
rations on  the  milk  of  the  cows  which  have  consumed  this 
sewaged  grass.    If  any  evils  of  the  kind  alleged  are  in  the 
least  to  be  expected,  they  must  long  ago  have  shown  them- 
selves in  the  death  rate  of  so  large  a  town ;  which,  how. 
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erw,  I  belioTo,  stands  as  low  as  that  of  any  in  tho  conntiy. 
Urtly,  it  will,  of  comise,  be  pointed  out  that  I  have 
woed  one  ooIt  of  the  rival  schemes  for  using  London 
flBvage.  In  choosing  that  one  of  the  number  for  any 
ptftiealar  application  of  those  rules  of  practice  and  ex- 
perieooe  to  which  I  have  been  calling  your  attention,  I 
have  followed  the  example  of  the  shrewd  and  intelligent 
PBpwseotatTvea  of  London  who  constitute  the  Metropolitan 
Board  of  Works.  They,  too,  have  followed  the  plans  of 
Messv.  Napier  and  Hope,  as  being  most  worthy  of 
akflion,  and  they  cannot  be  supposed  indifferent  either 
to  the  general  interest  of  Londoners  or  to  the  special 
iataut  of  thoee  among  them  who  are  ratepayers.  It  is 
piam,  however,  that  in  so  far  as  the  experience  which  has 
ben  described  sanctions  any  other  of  the  schemes  which 
hare  been  propounded,  most  of  the  remai'ks  which  I 
have  made.may  be  quoted  by  the  advocates  of  those  with 
eqnal  effect. 


DISCUSSION. 

Mr.  Henbt  Webbkb  said,  through  the  kindness  of  Dr. 

Ltoke^^r,  he  was  able  to  bring  before  the  meetiug  some 

^pecimeas  of  the  sewage  water  of  London,  taken  from  the 

Barking  out£sdL    Having  been  resident  in  Manchester 

for  thirteen  years  previous  to  1856,  and  his  business  (that 

of  a  cheese  factor)  having  brought  him  into  communica- 

tba  with  farmers,  he  had  seen  the  most  astonishing  results 

iTQsi  the  utilisation  of  sewage.    He  micht  mention  one 

OK  in  particular  within  his  own  knowledge,  in  which  the 

area  of  gzaas  land  was  barely  sufficient  for  the  maintenance 

</ seventeen  cows,  the  average  yield  of  which  was  2}  cwt. 

vf  cheese  per  annum,  and  the  same  area  of  land  was,  by 

iht  application  of  sewage,  made  capiU)le  of  supporting  47 

CDW8,  the   average   vield    of  which   was   3J   cwt.   of 

dieesB  per  annum  each.    This  was  sufficient,  he  thought, 

to  !sfaow  the  great  fertilising  property  of  the  sewage.   Not- 

vithstanding  the  great  practical  knowledge  of  Mr.  Morton 

uQ  this  sublect,  there  were  some  conduaions  which  that 

gaitleman  bad  drawn  with  which  he  (Mr.  Webber)  could 

Boi  ooDcor.     The  proposal  to  carry  the  sewage  into  Essex 

iiad  been   Hakvoorably  spoken  of  in  the  paper,  a  county 

vhkfa,  as  the  names  of  many  of  its  towns  implied,  had 

only  just  freed  itself  from  water.     It  was  proposed  to 

any  100,000,000  gallons  of  sewage  water  annually  to 

lUbcd,  Bomford,  Chelmsford,  and  through  marshes  where 

the  diviaioo  of  land  was  not  by  hedges  but  by  water,  and 

by  that  means  to  bring  that  part  of  the  oountiy  back 

i^ia  to  the  state  from  which  it  had  only  just  been  freed, 

icd  which  bad  operated  prejudicially  upon  the  productive- 

&eaof  the  land,  viz., excessive  moisture.  The  question  then 

arose,  in  which  direction  could  they  beneficially  employ 

t^  sewage?     To  that  he  replied,  they  had  only  to  cross 

^  Thames  and  go  into  the  county  of  Surrey,  where 

t^j  voold  find  a  dry  paxched  soil,  much  better  suited  for 

the  uffication  of  the  sewage,  which  would  convert  that 

whkfi  was  liow  almost  an  and  sand  into  good  fertile  soil. 

He  had  travelled  hundreds  of  miles  over  the  plains  of 

AiDoica,  and  he  had  not  seen  anything  so  sterile  there  as 

vag  to  be  met  with  in  the  neighbourhood  of  Woking  and 

the  Jfrimley  ranges.     He  believed  to  take  the  sewage 

into  Essex  woald  be  a  failure,  and  the  result  of  that 

^uhuewoold  be  to  set  aside,  for  centuries,  perhaps,  any 

^her  attempts  to  give  an  agriciUtural  value  to  this 

prodoct.   It  should  rather  be  takian  where  the  soil  needed 

it— to  the  dry  and  sterile  soil  of  Surrey,  where  they  might 

kek  for  the  very  best  results  from  such  an  application. 

Mr.  Wauub  (of  Uugby)  said  that  the  extensive  pollu- 
tion of  an  otherwiA  beiuitiful  stream  in  the  locahty  in 
which  he  resided  induced  him,  12  or  13  years  ago,  to 
torn  his  attention  to  the  question  of  how  best  to  apply  the 
sewage  of  towns  to  the  land,  and  from  that  time  to  the 
pctaoot  he  had  been  more  or  less  occupied  in  the 
eodeavour  to  solve  this  problem,  and  he  had  great 
pleasure  in  statiijg  that  he  believed  ho  had  at 
i^igth  Bocooeded  in  doing  so.  He  had  heard  all  sorts 
of  cottmlaBts   crying   sewage  up  and   others  crying 


it  down,  both  going  equally  far  from  the  truth,  till  at 
lengtli  the  happy  medium,  ho  believed,  had  bcon  arrived 
at.  But  there  were  some  points  on  which  he  thought 
there  was  still  a  slight  diversity  of  opinion.  Mr. 
Morton  had  told  them  that  almost  the  only  way  of  apply- 
ing tho  sewage  was  by  the  creation  of  water  meadows. 
He  (Mr.  Waficer)  thought  it  was  prol»bly  tho  best  way, 
but  it  was  by  no  means  the  only  profitable  application  of 
it.  In  many  cases  this  was  undeiiirable.  The  object  of 
his  experiments  at  Rugby  had  been  to  endeavour  to  utilise 
the  sewage  mainly  on  pasture  land,  and,  in  some  measure, 
upon  cereal  crops ;  and  he  considered  what  had  been  done 
at  that  place  was  sufficient  to  show  that  sewage  could  be 
applied  very  profitably  on  good  pasture  land,  without 
deterioration  either  to  the  crops  or  to  the  land,  and  also 
without  producing  a  nuisance.  He  thought  Mr.  Morton 
had  in  some  measmre  answered  his  own  arguments 
on  that  pohit,  for  he  YM  pointed  out  how  difficult 
it  was  with  the  produce  of  water  meadows-— only 
suitable  for  feeding  cows — to  obtain  a  market  for  the 
grass  if  cut,  and  that  was  in  itself  a  serious  difficulty. 
For  instance,  at  Hugby,  if  all  the  sewage  were  turned  upon 
the  water  meadows,  the  town  could  not  consume  the 
produce  of  the  cows  required  to  feed  off  the  grass,  though  if 
it  could  be  artificially  converted  into  hay  by  the  ingenious 
plan  suggested  by  Mr.  Morton,  that  might  remove  the 
difficulty ;  but  at  present,  however,  in  small  towns  it  was 
insuperable  under  existing  arrangements.  Therefore,  it 
was  of  importance  to  have  experiments  to  show  that 
sewage  might  be  profitably  employed  on  flat  pastures,  and 
that  he  conceived  had  already  been  shown  at  Hugby.  Mi*. 
Morton  had  stated  that  some  of  the  land  there  had  been 
completely  spoiled.  That  was  quite  correct.  Land  more 
shamefully  spoiled  he  h&d  never  seen  than  that  under  the 
operations  of  the  Boyal  Sewage  Commission.  Mr. 
Morton  also  mentioned  that  he  had  seen  other  land  in 
the  same  neighbourhood  sewaged  and  fed  off,  which  wau 
most  excellent  turf,  full  of  fine  grass.  That  land  had  to 
his  (Mr.  Walker's)  knowledge  been  fed  for  the  last  twelve 
years.  There  was  veiy  little  land  in  fact  that  had  been 
more  continuously  watered,  but  it  was  not  spoilt,  because 
the  crop  was  kept  down  by  feeding ;  and  he  maintained, 
whether  it  was  kept  down  by  the  scythe  or  by  the  mouths 
of  animals  was  imirfaterial ;  it  must,  however,  be  kept  down. 
Directly  grass  which  was  watered  was  aUowed  to  run  wild  it 
became  coarse,  and  when  the  fine  grass  wasdestroyed  it  could 
not  be  restored  without  re-sowing.  The  great  point,  then, 
was,  whatever  quality  of  sewage  they  put  upon  the  land, 
to  take  care  that  the  herbage  did  not  run  away.  It  was 
precisely  the  same  with  the  trees  in  a  shrubbery.  If  there 
were  means  of  stimulating  the  growth  of  the  trees  five- 
fold, and  they  were 'neglected  for  four  or  five  years,  the 
plantation  would  become  a  tangled  jungle.  So  it  was  with 
these  pastures ;  and  that  was  Uie  history  of  the  great  pait 
of  the  failure  at  Hugby.  It  was  obvious  that  in  many 
towns  there  were  great  objections  to  creating  water 
meadows,  which  sometimes  became,  more  or  less,  a 
nuisance  in  the  neighbourhood ;  and,  theiefore,  it  was,  if 
the  system  of  improving  the  pastures  by  moderate  water- 
ing would  be  efficacious,  that  would,  in  most  oases,  be 
the  best  means  of  utilising  the  sewage.  The  quantity 
used  years  ago,  however,  was  far  too  small  to  do 
good.  At  one  time  they  talked  of  5,000  gaUons  per 
acre.  That  was  the  quantity  recommended  in  the  first 
report  of  the  Board  of  Health ;  now  they  heard  of  6,000, 
8,000,  and  10,000  tons  per  acre.  His  impression  was,  as 
far  as  he  had  seen,  that  if  they  mowed  or  fed  the  crops 
carefully  they  might  produce  enormous  crops  with  760 
tons  per  acre  spread  over  five  dreesings  during  the  year. 
Supposing,  however,  thoy  wanted  simply  to  make  the 
most  of  a  given  quantity  of  sewage,  if  the  mode  of  ap- 
plying it  was  necessarily  expensive,  then  they  might 
limit  the  area  and  increase  the  quantity  per  aero,  and, 
within  certain  limits,  vice  t^er«4.  Kugby  tiad  been  con- 
stantly mentioned  as  an  instance  of  failure,  and  more  so 
lately  from  the  grievous  failure  in  one  sense  of  the  ex- 
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periments  of  the  Royal  Gommissionen.  Four  years 
ago  two  of  hi.i  own  fields  were  arranged  in  plots  for 
experiment;  these  plots  were  seveiidly  watered  in 
different  degrees,  one  plot  not  being  watered  at  all. 
That  portion  which  they  watered  extravagantly,  drown- 
ing it  at  one  time  and  allowing  it  to  become  parched  up 
at  another,  produced  very  largely  at  first,  bat  afterwards 
the  grass  became  very  poor.  The  next  plot,  which  was 
only  less  drowned,  was  slightly  less  prodactive,  because 
the  parching  process  had  greater  prominence ;  while  a  third 
plot,  more  parched  than  drowned,  produced  still  lew.  Such 
a  mode  of  application  was  the  cause  of  the  want  of  success  of 
the  experiments  of  the  Commission.  It  was  mentioned  in 
the  paper  that  Mr.  Campbell,  who  rented  some  land  of  his, 
had  applied  a  portion  of  sewage  to  that  land ;  but  the  fiust 
was,  that  gentleman's  land  all  lay  so  high  that  he  could 
get  only  a  small  proportion  of  sewage,  as  the  surrounding 
country  was  at  a  lower  level.  The  arrangement  for  sup- 
plying Mr.  Campbell  was  made  at  the  time  when  it  was 
supposed  that  a  very  small  quantity  of  sewage  was 
sufficient ;  but  now  it  was  shown  not  to  be  so.  He  had 
two  other  tenants  of  land  who  had  also  declared 
themselves  dissatisfied  with  the  results  of  sewage  irriga- 
tion, but  in  their  cases  he  did  not  hesitate  to  say  that 
the  failures  were  occasioned  solely  by  mismanage- 
ment. Moreover,  when  this  plan  was  first  commenced , 
only  the  sewage  proper  was  allowed  to  go  down  the  drains 
of  the  town ;  but  the  pipes  were  so  laid  that  they  very 
soon  became  choked,  and  the  surface  water  of  the  district 
was  employed  to  flush  the  sewers  out.  The  consequence 
was,  in  dry  weather,  these  surface  drains  had  no  effect. 
Last  summer  there  was  not  water  enough  to  keep  the 
pumps  at  work,  and  in  heavy  rains  they  were  drowned 
out ;  and  with  but  a  small  amount  of  rain  there  was  so 
great  a  dilution  that  the  effect  of  the  sewage  was  very 
greatly  deteriorated.  Still  he  was  not  less  confident  than 
he  had  ever  been  that  the  sewage  of  towns  might  be  pro- 
fitably employed  to  irrigate  flat  meadows,  and  he  believed 
also  to  enrich  land  for  cereal  croiis.  If  it  was  to  be  done 
at  all,  it  should  be  by  saturating;  the  ground  time  after 
time,  allowing  it  to  dry  to  a  reasonable  extent  before  the 
growing  crop  was  upon  it.  He  would  make  one  other 
remark  with  regard  to  the  outfall  for  London  sewage. 
He  thought  it  to  be  regi^etted  that  the  money  which  was 
being  spent  in  collecting  the  sewage  at  Erith  was  not 
spent  in  erecting  a  system  of  steam  engines  and  pipes  for 
collecting  it  at  different  points,  and  making?  it  radiate  in 
various  directions — north,  east,  south,  and  west ;  but,  as 
this  error  had  been  committed,  he  thought  the  scheme 
for  utilising  the  sewage  in  Essex  was  the  best  thing  that 
conld  be  done  with  it. 

The  Cbaibuan  asked,  supposing  Mr.  Walker,  had  to 
begin  the  system  at  Rugby  agab,  what  area  would  he 
consider  sufficient  for  utilising  the  sewage  of  that  town  ? 

Mr.  Walkeb  replied  he  should  be  disposed  to  lay  pipes 
nearly  to  the  same  extent  as  he  had  done  already,  but 
they  would  not  be  strictly  necessary.  He  oould  utilise 
the  sewage  over  a  much  smaller  area,  and  if  the  object 
were  to  get  rid  of  the  sewage,  one-tenth  of  the  present 
area  would  be  quite  sufficient  for  the  purpose. 

Lord  BoBRBT  Montagu,  M.P.,  begged  to  bear  his  testi- 
mony to  the  morits.of  Mr.  Morton's  paper.  He  trusted 
he  should  not  be  deemed  e;uilty  of  presumption  in  ven- 
turing to  state  a  few  points  on  wmoh  he  differed  even 
from  so  high  an  authority  on  these  matters  as  Mr.  Morton. 
That  gentleman,  in  an  early  part  of  his  paper,  made  use 
of  this  expression—**  I  at  once  confess  that  the  analogy  of 
agricultural  experience,  both  of  costs  and  of  returns,  leads 
me  to  prefer  those  plans  for  using  London  sewage  by 
which  it  is  applied  to  land  in  quantity."  Now  he  (Lord 
R.  Montagu)  was  at  a  loss  to  Imow  what  those  analogies 
in  agricultuFal  experience  might  be.  When  they  put 
farm-yard  manure  upon  the  land,  did  they  put  iton  in 
unlimited  quantities?  Did  they  not  pt  it  on  rather 
■puingly?  Did  not  the  farmer  carefully  calculate  how 
much  maDure  the  extra  crops  prodooed  would  pay  for  ? 


and  no  more  than  than  would  be  put  on  his  land.    In  like 
manner,  if  he  used  guano,  he  would  carefully  regulate 
the  quantity.    The  rule  laid  down  by  Professor  W&7 
was  that  they  should  only  put  as  much  manure  on  the 
land  as  it  would  readily  absorb.    The  power  of  Uod  to 
absorb  was  extremely  limited.    If  they  put  more  sevage 
on  the  land   than  it  conld  absorb  it  ran  throQgti  the 
land,    did    not   enrich  it,  but,  on   the   contniy,  in- 
jured   it,  and    the    sewage   that   nn  off  entei^ed  the 
streams    in    the    neighbourhood,    and   the   health  of 
the  population  was  thereby  endangered.    But  what  was 
the   reason    Mr.  Lawes  gave   for  putting  these  large 
quantities  of  sewage  on  the  land  ?   He  morely  did  so,  be 
said,  to  get  rid  of  it — not  to   get  larger  crops.   The 
speaker  having  quoted  from  Mr.  Lawes's  evidence  <»  thu 
point,  went  on  to  observe  that  the  only  reason  Ur. 
Lawes  save  for  putting  this  unlimited  amount  of  sevage 
on  the  land,  was  to  get  rid  of  the  sewage.    At  Crofdoo, 
when  they  commenced  utilising  the  sewage  they  began 
with  a  small  area.    They  found  it  occasiooidly  a  iiaifiuxx ; 
the  mud  deposited  on  the  land  became  putrid.   They 
enlarged  the  area  from  56  acres  to  100  acres,  still  it  was 
too  small ;  and  they  then  enlarged  it  to  260  acres,  to 
which  they  were  restricted  by  an   unfortunate  oontrart 
they  entwed    into;  but  they  would  have  been  glad 
to  have   increased    the  acreage.     Mr.  Morton  seemed 
to  have  been  somewhat  aware  of  the  mistake  he  had 
made  in  the  earlier  part  of  the  paper ;  for  he  said  that 
Mr.  Blackburn,  who  was  the  person  who  employed  the 
sewage  at  Aldershot,  applied  only  between  200  and  40() 
tons  per  acre  per  annum.    If  that  were  good,  what  must 
they  think  of  a  gentlemen  who,  in  his  evidence  before  tiie 
Parliamentary  Committee,  said  he  would  put  on  50,000, 
60,000,  and  even  70.000  tons  per  acre.    That  would  be 
equal  to  a  rainfall  of  the  depth  of  the  room  in  which 
they  were  assembled. 

The  Chatbhan  remarked  that  lie  believed  Mr.  Black- 
bum's  work  had  been  only  recently  commenced— three 
months  ago — so  that  there  must  be  some  mistake  as  to  any 
annual  amount  he  had  been  said  to  haveapplied  to  the  land. 

Lord  R.  Montagu — From  Mr.  Blackburn  Mr.  Morton 
passed  on  to  Mr.  Walker  (of  Rugby),  who  gave  excellent 
evidence  before  the  Committee.  It  was  said  that  Mr. 
Walker  was  dissatisfied  because  of  the  injured  quality  of 
his  land,  the  alleged  deterioration  being  to  the  extent  of 
£20  per  acre.  That  truly  was  the  evidence  of  Mr. 
Walker  with  regard  to  that  part  of  the  land  over  which 
Mr.  Ijawes  applied  the  sewage ;  but  a  part  of  the  land 
had  rumained  in  his  own  hands,  and  that  did  not  pay 
him ;  but  if  he  rightly  understood  the  evidence  of  that 
gentleman  as  well  as'  that  of  others,  it  was  because  lie 
had  patriotically  gone  to  a  large  expense  in  erecting 
engines  and  laying  down  pipes,  and  by  that  xnein< 
diminished  his  profits.  He  now  came  to  that  portion 
of  the  land  over  which  Mr.  Lawes  had  applied  the  sewage, 
which  was  three  acres  in  extent.  Mr.  Morton  said  not 
onlj-  was  it  wrong  from  the  quantity  of  sewage  pat  on  it. 
but  also  from  the  precise  rules  which  were  laid  down 
by  Mr.  Lawes  himself,  viz.,  that  at  such  and  w<;h 
times  the  sewage  was  to  be  applied,  and  at  ca^m 
precise  periods  the  grass  was  to  be  cut.  The  ff^ 
grew  long  and  rank,  and  rotted  at  the  roots. 
but  Mr.  Lawes  did  not  cut  it  because  the  pre- 
scribed  time  had  not  arrived.  At  last  the  haymaking 
time  came,  and  the  grass  was  cut  and  carted  away, 
while  the  rotted  roots  were  left  to  bake  in  the  hot 
summer  sun,  the  land  was  parched  and  cracked,  and  all 
the  grass  worth  having  was  killed.  Mr.  Morton  wa*) 
perfectly  right  in  saying  that  he  only  mw  coarse,  cwichy, 
weedy  stubble  of  grass.  What  else  cdfcld  be  expected  on 
land  at  one  time  drenched  with  moisture  and  at  another 
time  baked  by  the  heat.  Mr.  Napier  and  Mr.  Hop^ 
stated  in  their  evidence  that  the  Rugby  experiment  wa» 
no  criterion  at  all;  and  they  trusted  at  least  that  their 
own  experiment,  if  ever  it  was  carried  out,  would  be  more 
saooeeaftl  than  that  of  Mr.  Lawes.    He  hoped  the  same 
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ihinir.  In  another  paange   of   hu    paper  Mr.  Morton 

«ti!«l  tlut  Mr.  Lawea's  ezperimeDtA  showed  that  the 

;mp4  were    increased    in     direct   •  proportion     to    the 

(jmiity  of  aewage   applied  to  the  land.    He  would 

min  call    to    their    mind    the    rule    of    Professor 

Way— that   they    oould    only    suooeasfuUy    apply    so 

.Tiadi  sewage  as  the    earth    could    absorb,    and   that 

which  nm  away   from    the   land    was    sheer    waste. 

Profeaor   Way    stated    farther,    that    the   colouring 

tiutter  In  the  sewage  was  due   to   certain    fertilising 

ekmeotfl  in  sospension  in  it ;  but  so  many  of  these  were 

4ola})le,  that  if  water  apparently  pure  ran  off  the  land  it 

WIS  00  proof  that  none  of  them  were  carried  away  along 

vithiL  If  it  passed  away  in  a  coloured  state,  ^  fortiori^ 

■"-^  of  the  fertOiaing  elements  were   carried   away. 

riTrth  regard  to  Rngby,  Mr.  Lawes  stated  that  the  sewage 

'Ueh ran  away  through  the  drains  was  highly  coloured. 

"M  proved  uiat  he  put  on  so  much  that  a  great  deal 

ot'  it  never  reached  the  roots   of  the   crops   at   all  ? 

Tbd  resolts  of  the  experiment  of  increasing  the  quantity 

-•^wige  were  these:— On  the  nnsewaged  land  the  crop 

!>ia  was  nine  tons  per  acre ;  with  3,000  tons  of  sewage 

toe  produce  was  twenty-two  tons ;   with  double    tluit 

aocaot  of  sewage  the  produce  was  only  one- third  more  ; 

iith  9,000  tons  of  sewage  only  one-fifteenth  more ;  which 

(Wed  that  the  crop  was  not  increased  in  proportion  to 

tbeqiuntity  of  sewage  applied.    It  might  naturally  be 

I'ked  what  was  the  result  with  a  smaller  quantity  than 

'tXiOtoitt,  but  this  experiment  Mr.  Lawes  hiad  not  tried. 

i*-!:!  there  were  other  witnesses  before  the  committee,  such 

u  Kr.  Mechi,   who   used  only  a  small   quantity   of 

«««ge.     Mr.    Walker   had    stated    this    evening   he 

rooU  Dot   apply,    on   an   average,    nK>re    than   760 

'ffi  per  acre;   nevertheless  Mr.   Lawes  asserted  that 

b«  vooid  go  even  to  the  extent  of  70,000  tons  an  acre. 

Xr.  Morton  had  stated  that  he  had  not  met  with  any  one 

Tso  was  satisfied  that  the  application  of  sewage  to  the 

^  vas  agricoltarally  profitable.     He  imagined  that 

*^>HDce  of   the  paper    applied   to  Rugby  ^one ;   but 

ivthooght  they  had  altogethei*   disposed   of  Rugby, 

Jaanach  as  Mr.  Walker   stated  that  the  experiments 

^  proved  nothing.      Mr.   Morton   had   alluded  to 

Sdtnbargh,  but  there  were  a  few  matters  he  had  left  out. 

Ibe  aff^tion  of  the  sewage  at  Edinburgh  was  des- 

«nbed  by  Mr.  Rawlinson,  and  Professor  Way,  and  he 

^'iimredby  Mr.  Hope  also,  as  clumsy  and  bad,  and  the 

nit«  of  nuoare  was  enormous.     But  what  were  the 

tjienltoni  idvantages  even  under  that  acknowledged 

>a?ofeet  method  ?    In  the  autumn  of  last  year  he  visited 

'*)«  CnigeDtinoy  tneadows.     The  sixtii  crop  had  then 

'^  cot,  and  the  seventh  was  on  the  field  knee  deep. 

H«v«  told  that  formerly  that  land  had  let  at  2s.  6d. 

I^T  ure,  aod  was  now  bringing  £40  per  acre.    Coming 

'^i^iin  to  Croydon,  the  sewage  of  a  population 

'^  i^M),    amounting    to   nearly    a  million    gallons 

^^,  aaed  to  flow   into  the  Wandle.     Numerous 

*(^  vere    brought   against    the   XiOcal   Board    for 

Uk*  duBige   thereby  done    to    the    stream ;    amongst 

^^  eomplauits  vraa   that  of  the    fish    in    it    bemg 

^*^^.    No  fewer  than  seven  actions  and  injunctions 

**^  tried,  at  a   cost  to  the  Croydon  Board  of  some 

^10.000.     Vice-Chancellor  Wood,  on  the  authority  of 

^^'^  iciflntific  witnesses,  declared  that  it  was  necessary 

|]^^ythe  sewage  to  the  land  before    it  should  be 

i'^aito  flow  into  the  river.    Upon  this  the  Boutl  tried 

^  in«t1ioda  of  precipitation  and  deo<1orising,  which  had 

^  migacoeasfnlly  adopted  at  Leicester  and  Tottenham. 

*^'  HawlinsoD  stated  that  beween  th.)  law  suits  and  these 

^^pt«  at  disinfection,  the  Board  expended  no  less  than 

^1^;  while,  he  added,  the  whctia  of  the  works  for 

'^'gitioQ  might  have  been  completi  d  for  £20,000.    As 

-'«)  aa  the  sewage  was  applied  to  the.  land  the  price  went 

T»  to  £4  per  acre,  and  the  Board  sub-  let  it  to  Mr.  Marriago 

w  t",  per  acre.     P*rom  the  evidence  of  the  Chairman  of 

*'^(>t7don  Board,  it  appeared  that  Mr.  Marriage  realised 

^of  giasB  on  the  260  acres  which  produced  liira  £32 


per  acre.  lie  asked  were  not  these  instances  sufficient  to 
prove  the  profitable  results  of  the  application  of  Howagoto 
the  land  ?  Mr.  Moilon  had  alluded  to  the  case  of  Bir- 
mingham, and  stated  that  the  newage  was  brought  into 
tanks  before  the  supernatant  liquid  flowed  into  the  river. 
The  soluble  parts  in  this  fluid,  however,  contained  six- 
sevenths  of  the  whole  value  of  the  sewage,  and  this,  as 
stated,  was  carried  away  by  the  river.  Mr.  Morton  had 
said  that  the  soil  was  not  permanently  enriched  by  sewage, 
whilst  a  contrary  opinion  was  entertained  by  Professor  Wa}*. 

Mr.  MoBTON  explained  that  that  expression  referred 
only  to  the  sandy  slopes  of  Craigentinny. 

Lord  R.  Montagu — One  other  subject  was  refen-ed  to 
by  Mr.  Morton,  who  stated  that  the  rainfall  through- 
out England  was  equal  to  an  average  of  3,000  to  4,000 
tons  of  water  per  acre,  but  that  the  value  of  the  soil 
depended  very  little  upon  that,  but  very  much  on  the 
nature  of  the  soil.  The  water  percolated  through  light 
soil  till  it  came  to  a  lied  of  clay,  and  it  ultimately 
made  its  appearance  in  the  valley  as  a  spring:  Imt 
if  it  fell  on  clay  soil  it  remained  there  till  it 
was  either  evaporated  by  the  atmosphere  or  percolatcil 
very  slowly  through  the  soil.  In  Huntingdonshire, 
which  was  his  own  district,  the  farmers  complained  that 
the  land  was  overdrained  ;  the  water  percolated  quickly 
through  the  gravelly  soil  and  the  ground  became  parched. 
In  the  clay  land  districts  the  demand  was  for  more  deop 
draining.  It  was  clear  from  this  that  sewage  when 
applied  to  gravelly  soils  would  enrich  them ;  but  if  it 
were  applied  to  undrained  day  land  it  only  made  the 
evil  worse.  They  already  held  the  rain  water,  and 
unless  the  land  were  drained,  it  would  only  be  made  cold 
by  the  application  of  sewage  water ;  therefore,  the  two 
subjects  of  the  application  of  sewage  and  the  drainage  of 
heavy  lands  were  intimately  connected  together.  He 
would  conclude  by  congratulating  Mr.  Morton  upon  his 
able  and  lucid  paper,  and  by  felicitating  him  also  upon 
his  fears  that  this  country  would  soon  be  embarassed  by  a 
plethora  of  grass  produce  and  by  the  consequent  enormous 
amount  of  milk  which  would  bo  produced.  He  thought 
the  inhabitants  of  London  could  very  well  put  up  with  a 
large  supply  of  pura  milk  from  Essex  and  other  parts  of 
the  country. 

The  Chairman  observed  that  there  were  evidently  a 
considerable  number  of  gentlemen  present  who  were 
desirous  to  speak  on  this  highly  interesting  and  im- 
portant subject,  and,  therefore,  if  it  was  agi'eeable  to  the 
meeting,  he  would  suggest  that  the  discussion  be  adjourned. 

The  discussion  of  this  subject  will  be  resumed  on  Wed- 
nesday evening  next,  the  8th  February,  at  8  o'clock. 

Mr.  Tho8.  Walksb,  of  Birmingham,  writes  as  follows : — 

Many  persons  have  the  idea  that  the  silt,  or  mud, 
and  other  suspended  matters  (of  which  there  is  but  one 
ton  in  1,170  tons  of  sewage)  are  alone  valuable,  and  that 
the  water  is  worthless.  This  is  a  great  mistake.  The 
most  valuable  mannrial  matters  of  the  sewage  are  those 
held  in  solution  by  the  water ;  the  dirt  being  of  small 
comparative  value.  The  fcacal,  urinal,  vegetable,  and 
animal  matters  passed  into  the  sewers  from  water-dosetH, 
urinals,  slaughterhouses,  stables,  markets,  ^c,  are,  in 
their  passage  from  the  sewers  to  the  outlet,  completely 
deprived  of  all  their  soluble  poiiions,  by  the  largo  volume 
of  water  always  accompan3nng  them.  Let  it  therefore  be 
w^ell  understood  that  the  viduc  of  the  sewage  is  in  the 
water  alone  after  the  dirt  has  been  taken  out  of  it ;  as, 
however  much  clarified  it  may  be,  it  will  still  hold  in 
solution — as  sea-water  does  its  salt — all  the  soluble 
elements  of  the  decomposed  animal  and  vegetable  matters ; 
and  only  then  is  it  in  a  fit  condition  to  be  used  on  grass 
land,  as  it  would  otherwise  cover  the  grass  with  an 
injurious  and  offensive  deposit  and  scum,  which  would 
close  up  the  pores  of  the  leaves  and  prevent  their  taking 
up  atmospheric  food.  It  is  then  also  fVee  from  smell ;  the 
putrid  and  undecomposed  matters  having  been  all  taken 
out ;  and,  moreover,  the  solubles,  being  dissolved  in  and 


li^ 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  Pkbruaby  3,  1865. 


incorporated  with  ao  much  water,  will  keep  sweet  and 
clean  for  any  length  of  time  in  the  reservoir ;  besides 
whichi  the  presence  of  the  dirt  would  be  liable  to  injure 
the  large  pumps,  and  to  lodge  in  and  choke  up  the 
carriers.     The  mud  can  be  taken  out,  and,  by  itself,  re- 
moved to  any  distance,  there  to  be  used  as  manure  for 
other  than  grass  land.      For  separating  the  solid  from  the 
fluid  matters,  years  of  experience  have  proved  the  filter- 
ing system  to  be  impracticable,  and  !that  a  simple  settling 
pit  is  suflScient,  provided  that  it  be  made  large  enough. 
The   method    I    recommend     is    as   follows: — I   pass 
the    sewage,  direct   from    the    sewers,   into   a   trough 
of  a   certain   form,    and  of    a   size    proportionate    to 
the   flow   and   quality    of   the  sewage;  in  this  trough 
only  the  stones,  grit,  and  other  heavy  matters  subside, 
and  from  this  trough  the  sewage  passes,  with  its  more 
fibrous  suspended  matters  (through  a  grating  that  inter- 
cepts rags,  paper,  (be),  into  a  large  settung  pit,  capable  of 
containing  sevenl  hours'  flow,  and  of  a  convenient  con- 
struction for  facilitating   the   settling  and   subsequent 
emptying  of  the  mud.    (It  is  better  to  have  two  of  these 
fettling  pits,  so  that  the  sewage  may  be  depositing  its 
mud  in  one  while  the  other  is  being  emptied.)    In  this 
lattei'  pit  the  remaining  non-decomposed  matters  are  de- 
posited by  subsidence,  the  wat^r  passing  off  clear  at  its  far 
end  to  pumping-engines.     The  pumping-engines,  work- 
ing night   and  day,  will   pump   the  claiined    sewage 
through  an  underground  cast-iron  rising  main  to  a  large 
reservoir,  capable  of  holding  several  days*  flow,  on  any 
suitable  high  elevation,  from  which  rising  main  and  the 
rcsciToir,  any  land  below  can  be  irrigated  by  means  of 
liranch  carriers,  which  will  also  be  laid  below  the  surface. 
The  distance  from  the  pumps  to  tiie  reservoir  may  be 
several  miles.    To  every  220  yards  of  the  rising  main 
there  will  be  branches,  right  and  left,  to  whkh  will 
bo  attached  long  carriers,  with  6-inch  hydrants  or  taps 
at   every   220   yards.       There    may   be    also    large 
Nen'ioe-pipes,  starting  fh>m  the   reservoir,  in   difierent 
directions,  to  be  taken  through  otlier  land  where  the 
sewage    may    be    required,  in    the    same   manner   as 
described    in    refei^ence   to    the    rising   main   and   its 
carriers.     As  220  yfiu:ds  square  is  equal  to  ten  acres, 
there  will,  therefore,  be  a  6-inch  hydrant  to  every  ten 
acres,  from  which  the  farmers  will  (by  trenches  or  other- 
wise) take  their  supplies.      The  farmers  situated  in  any 
part  of  the  district  over  whkh  this  net-work  of  carrion 
extends,  will  thus  be  able  to  have  the  sewage  at  any  time 
and  anvwhere  they  may  require  it.      The  quantity  uaed 
by  each  consumer  can  be  ascertained  by  a  water-meter 
attached  to  each  hydrant,  or  so  much  an  hour  may  be 
charged  for  each  hour  that  eadi  hydnuit  is  open.    The 
silt  or  mud  ii  pumped  .by  a  diaphragm  foroe-pnmp  from 
the  lai^e  pit,  through  'an  iron  earner,  to  any  convenient 
destination.      It  wiU  be  better  to  have  a  small  separate 
engine  to  work  the  mud-pump,  as  it  will  only  have  to  be 
in  action  a  few  days  in  each  month,  when  the  mud  is 
required  to  be  removed ;  whereas,  the  Cornish  pumping 
enebes,  by  which  the  clarified  sewage  is  elevated,  will  have 
to  be  worked  night  and  day.  Before  oondudins ,  I  will  make 
a  few  remarks  on  the  subject  of  the  Birmingham  sewage. 
The  Birmingham  Corporation  have  spent  many  thou- 
sands of  pocmds  in  constructing  filtering  beds  and  tanks 
for  the  detention  of  the  solid  or  suspended  matters  of  the 
sewage,  not  with  any  view  to  its  utiliaation,  but  for  the 
sole  purpose  of  keepm^  the  mud  out  of  the  river  Tame, 
as  they  are  under  an  mjunction  forbidding  them  to  pass 
it  into  that  river,  into  which,  however,  the  valuable 
clarified  sewage  is  still  allowed  to  flow.    The  corporation 
have  laid  down  works  for  the  removal  of  the  mud 
deposited  in  the  subsiding  tanks  direct  to  boata,  on  a 
caoal  about  500  yards  away  from  the  tanks,  by  forcing  it 
Uirough  a  carrier  risins  some  yanls  on  its  way  to  the  boats, 
by  means  of  the  diaphragm  pump  before  referred  to,  and 
are  sending  it  to  farmers  on  the  banks  of  the  canal  for 
^?2u>    . ''.^^^-    B»«ningham,  from  its  popuUtion  of 
800,000    mhabitants,  produces    12,000,000   gallons  of 


sewage  daily,  being  40  gallons  per  head  per  day,  or 
20,000,000  tons  per  annum,  wluch  would  give  4,000  tons 
each  for  5,000  acres,  or  1,000  tons  each  for  20,000  acres. 
We  find,  by  the  levels  of  the  district,  that  we  should  be 
able  to  have  a  summit  reservoir  not  more  than  100  feet 
above  the  mouth  of  the  sewer  below  which  there  is  plenty 
of  adjacent  land  to  consume  the  whole  of  the  sewage,  even  if 
it  were  used  over  20,000  acres,  the  owners  of  which  land 
would  doubtless  be  willing  to  pay  such  a  price  for  it  as 
would  amply  repay  the  company  supplying  it,  even  if  the 
sewage  were  sold  at  very  much  oelow  its  real  value. 
The  average  value  of  the  fertilising  elements  held  in 
solution  by  each  ton  of  town  sewage,  has  been  variously 
estimated  by  chemists,  at  from  2d.  up  to  3 Ad.,  taking 
the  price  of  guano  as  the  standard.  This  2d.  to  3Jd.  is 
without  takinff  into  account  the  irrigating  value  of  the 
water  itself,  which  latter  conaderatbn  accounts  for  the 
farmers  who  have  uspd  it  in  light  dressings  having  found 
it  to  be  worth  from  5}d.  to  9d.  per  ton.  Now,  as  4,000 
tons  per  acre  per  annum  have,  in  some  cases,  been  applied 
— although  it  would  be  more  economical  and  productive 
to  use  it  over  a  larger  area,  and  the  cost  of  plant  would 
be  less  in  proportion — we  wUl  take  that  as  our  basis  to  get 
at  an  estimate  of  the  cost  of  works  required. 

EsTiKATED  Cost  of  baisinq  Sewagx. 

The  average  duty  of  Cornish  engines  is  56,000,000  lbs. 
raised  one  foot  high,  with  one  bushel,  or  94  lbs.,  of 
Welsh  cosl,  the  cost  of  which  would  be,  say  5d.,  reckon- 
ing the  coal  at  lOs.  per  ton. 

As  56,000,000  lbs.  are  equal  to  25,000  tons,  we  have :— 
25,000  tons  raised     1  foot  for  5d.  cost  of  fuel 
or      260        „  100      „       5  „ 

„       100        „  100      „       2 

The  cost  of  fuel  for  raiaing  100  tona  100  feet  high  would 
therefore  be  2d.,  which  ^vea  £4  lis.  4d.  as  the  daily  ex- 
pense in  fuel.  If  to  thia  be  added  2d.  per  100  tons  for 
wages,  grease,  and  other  incidental  expenses,  the  daily- 
amount  of  which  would  likewise  be  £4  lis.  id.,  and  is 
evidently  sufficient,  the  total  outlay  would  be  £9  2a.  bd. 
per  day,  or  £8,833  13s.  4d.  per  annum,  for  xmising  tho 
whole  of  the  Birmingham  sewage  to  the  above-mentioned 
reservoir.  Any  water-works  en^eer  will  verify  thif» 
statement.  The  cost  would  thersSfore  be  4d.  for  100  tons, 
including  fuel,  waaes,  and  all  other  working  expenses. 
This  gives  twenty-five  tons  for  Id.  I  have  oarefulty  con- 
sidered the  cost  of  constructing  the  necessary  works  for 
the  utilisation  of  the  Birmingham  sewage  over  5,000 
acres  of  land,  and  am  of  opinion  that,  inelosive  of  porobase 
of  land,  parliamentary  expenses,  62|  miles  of  iron  pipes, 
600  hydrants  (being  one  to  each  ten  acres),  the  sunuuit 
reservoir,  Cornish  engines,  pumps,  and  other  apparatus, 
the  total  capital  required  would  not  exceed  £140,000. 

ESTIMATBD  VaLUS  OF  SXWAGE  FEB  AlfNUM. 

20,000,000  tons,  even  at  Jd.  per  ton, 

will  amount  to £41,666  13    4 

This  }d.  per  ton  is  not  near  the  ^ue  of  the  fertilising 
elements   held  in  solution,  exclusive  of  the  irrigating 
value  of  the  water  itself;  but  I  have  put  the  sewage  down 
at  ^.,  to  show  that  at  that  low  price  it  would  still  pay  good 
dividends,  even  if  only  two-thirds  of  it  were  paid  for. 
Annual  working  expenses,  including 
fuel,  wages,  Ac,  for  raiaing  the 
whole  20,000,000  of  tons  to  the 
reservoh-,  100  feet  high    £3,838  18    4 

Amkual  Inoome  and  Exfenutubb. 


3,333  13 


Working  ex- 
penses  

Sinking  fund 
5  fwr  cent.    7,000 

Leaving  for 
dividend 
and  office 
expenses...  31,333 


s. 


d. 

4 


0    0 


0    0 


41,666  13    4 


Valueofthe         £      s.    d. 
sewage  at 
^.      per 
ion  41,666    13  4 


41,666    13  4 
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TfiB    MsTBOPOLiTAK   DiflTBioT. — Mr.    H.    H.  Sales, 
VisHing  Officer  of  the  Society  of  Arts  for  the  Metropoli- 
ten  District,  writes  as  follows: — **  Since  the  commence- 
meot  of  the  winter  season,  the  work  of  the  Society  of 
Arts,  with  reference  to  edooation,  has  made  great  progress 
in  this  district.    Previously,  but  few  dasses,  apart  from 
InstiiationSy  had  been  established  for  advanced  snbieots. 
The  standard  of  attainments  in  the  ordinary  night  schools 
was  too  low  to  meet  the  requirements  of  the  Examiners 
or  the  Society,  even  in  those  schools  that  attempted  to 
give  inttraction  in  other  subjects  than  reading,  writing, 
and  arithmetic.      In  September,  classes,  on  the  same  plan 
as  that  adopted  in  the  City  of  London  College  and 
lioodoo    Mechanics'   Institution,    were    opened   in    St. 
Michael's  School-room,  Bromley,  by  Mr.  Edmund  Hay 
Carrie.     The  fees  paid  by  the  pupils  render  the  classes 
self-eapportiug— a  most  important  element   as   regards 
their  suooess — and  at  the  same  time  are  sufficient  to 
cngAgo  the  services  of  most  efficient  teachers.      The 
cusses  of  the  West  London  Youths*  Institute  have  been 
remodelled  on  a  similar  plan.      In  Bethnal-green,  self- 
sapporting  classes  have  been  established  in  Abbey-street 
Schools,  and  likewise  in  St.  James's  Schools,  Ratcliffe.   A 
Board  of  Education  for  the  parish  of  Islington  is  in  the 
oourse  of  formation,  and  the  organization  of  classes  wiU 
form  an  important  part  of  its  operations.      The  displace- 
ment of  the  common  nieht  school  by  efficiently-conducted, 
self-snpporting  special  dasses,  is  a  marked  feature  in  con- 
nectioD  with   the  progress   of  adult  education  in  the 
metropolis.     It  must  not  be  supposed  that  the  rudiments 
of  edncation  are  neglected  under  this  class  system.      In 
&U  these  classes  an  elementary  class  is  induded  for  instrnc- 
tioD  in  reading,  writing,  and  arithmetic,  and  is  generally 
eondueted  by  a  certificated  school-master.    The  Society's 
system  of  examinations,  certificates,  and  prizes,  gives  a 
collegiate  foim  to  the  classes,  and  exerts  a  great  influence 
npcm  the  students.      I  regret  to   say    that   I   cannot 
bear  like   testimony  to   the   present    scheme  of  Ele- 
mentanr  Examinations  conducted  by  the  District  Unions. 
A  wowing  man  who  wishes  to  study  some  particular 
iDbject,  while  recognising  the  wisdom  of  the  Society's 
regulatioii  respecting  a  preliminary  examination  in  read- 
iDg,  writing,  and  arithmetic,  cannot  see  the  use  of  being 
likewise    compelled  to  stody   geography    and   English 
history;    and,  consequently   in   my  district  the  great 
majority  of  the  candidates  who  will  present  themselves 
in  the  ensaing  Final  Examinations  will  obtain  a  "  pass  " 
from  a  Local  Board,  and  not  a  "  certificate "  from  the 
District  Union.    Although  this  action  will  not  aflisct  the 
Society's    Final  Examinations,  yet  it  will  seriously  in- 
floeoce  the  Elementary  Examinations  held  in  connection 
wiih  it   by  the  Metropolitan    District    Union.    I   am 
strongly  of  opinion  that  the  Lower  Grade  Examination 
should  be  confined  to  reading,  writing,  arithmetic,  and 
dictation ;  and  certificates  should    be  awarded  in  the 
Higher  Grade  for  greater  profidency  in  the  same  subjects 
toother  with  elementaiy  grammar  und  composition,  and 
that  geography,  English  history,  and  Gospel   history 
should  be  exdnded  trom  the  Lower  Grade,  and  not  be 
iDdispensable  for  a  certificate  in  the  Higher  Grade.    If 
the  Lower  Grade  Examination  was  a  stepping  stone,  as  it 
were,  from  the  day  schools  the  evening  class,  and  the 
Higher  Grade  certificate  a  standard  of   proficieucy  in 
elementary  knowledge,  I  submit  that  the  Elementary 
Examinations  held  by  the  District  Unions  would  then 
sai»t  in  carrying  on  the  education  of  the  day  school,  and 
in   preparing  duly  qualified  candidates  in    dementarv 
Imowledge  lor  the  Final  Examioations.'' 


OPERATIVE    COACHMAKERS'    INDUSTRIAL 

EXHIBITION. 

On  Wednesday,  the  1st  of  February,  the  public  open- 


ing of  the  Operative  Goachmakers'  Industrial  Exhibition, 
in  the  Goachmakers'  HaU,  Noble-street,  took  place  in  the 
presence  of  a  larg%)  number  of  persons,  the  Marquis  of 
Laksdowne  presiding  at  the  ceremony.  The  very  rever- 
end Dean  Milman  was  also  present,  and  several  members 
of  the  Goachmakers'  Gompany. 

Mr.  G.  N.  HooFEB,  of  the  Hay  market,  read  an  address 
on  behalf  of  the  committee  of  management,  from  which 
the  following  is  extracted : — 

**  On  the  occasion  of  publidy  opening  the  first  Indus- 
trial Exhibition  of  the  Operative  Goachmakers  of  London, 
in  this  corporate  hall,  every  one  must  fed  that  a  striking 
contrast  is  presented  between  the  present  state  of  the 
coachmaking  trade,  and  the  position  it  occupied  when  the 
Gompany  of  Goach  and  Goach-harness  Makers  received 
its  charter  from  the  hands  of  King  Ghaiies  II.,  May  Slst, 
1669.    At  that  period  trades  were  mysteries  and  their 
processes  secret.    The  present  exhibition,  however,  illus- 
trates a  vast  change,  not  only  in  the  processes  employed, 
but  in  the  altered  state  of  feeling  on  the  part  of  employers 
and  workmen,  who  now  court  inquiry,  comparison,  and 
inspection  of  their  work,  hoping  to  interest  the  public  by 
showing  how  much  ingenuity,  patience,  and  care  are  ne- 
cessary for  the  production  of  a  first-rate  carriage.     Car- 
riages of  a  rude  and  oneasy  description  were  invented  at 
a  very  early  date,  and  were  in  use  among  ihe  Israelites, 
EgjTptians,  and  Assyrians,  as  recorded  in  the  sacred  writings 
and  upon  their  sculptured  monuments.     The  Greeks  and 
Romans  made  very  little  improvement  upon  the  Egyptian 
carriages,  beyond  inventing  tour-wheeled  vehides,  and  the 
art  seems  to  have  dumbered  for  many  centuries.     It  re- 
vived at  length  and  attained  great  excellence  in  Italy  in 
the  fifteentii  and  sixteenth  centuries,  and  became  spread 
over  other  countries.    In  the  time  of  Queen  Mary,  1556, 
we  find  mention  made  of  a  coach  suspended  on  leather 
braces ;  this  may  have  been  sent  to  her  from  Italy,  by 
her  relations  who  then  ruled  over  that  country.    This 
was  the  commencement  of  the  improvement  in  the  art  of 
coach  building  in  England,  and  this  art  was  soon  so  ex- 
tensively patronised  that  the  writers  of  the  times  foretold 
that  the  use  of  carriages  would  enervate  and  enfeeble  the 
people,  who  ought  to  be  satisfied  to  travd  on  horseback 
as  their  forefathers  had  done.    We  may  congratulate  our- 
^Ives,  however,  that  although  carriages  are  now  in  daily  use 
by  all  classes  of  socieliy,  we  see  no  signs  of  that  enervation 
which  our  ancestors  pr&dio^ed.  Since  the  introduction  of  rail- 
ways, the  number  of  carriages  has  multiplied  to  an  extraor- 
dinary extent,  assisted  by  the  reduction  of  the  tax  upon  them , 
by  Mr.  Gladstone,  in  1853.    This  increase,  has  moreover, 
stimulated    industry   and    invention.    The   sound  and 
honest  character  of  English   carriages   has    long   been 
appreciated    throughout    Europe    and    every    countiy 
in    the   world,   and    for    many   years   has    secured   a 
preference    for   the     English    trade.      Our     carriages 
have,  for  upwards  of   hdf  a  century,  been   considered 
the  best  in  the  world,  both  in  design  and  durability. 
The  idea  of  rewarding  working  men  for  great  skill,  as 
well  as  master  manufacturers,  is  not  new ;  like  many 
other  seeds,  destined  to  bear  good  fruit,  this  idea  arose 
during  the  organising  of  the  Great  Es^ibition  of  1851 . 
It  is  a  matter  of  regret  that  we  have  not  been  able  to  pro- 
mise protection  and  full  security  for  inventors  of  new  and 
useful  improvements.    The  patent  law,  as  it  at  present 
exists,  is  both  an  evil  and  a  good,  the  dread  of  exhibiting 
before  the  invention  is  secured  often  {sevents  the  very 
exhibition  in  which  hints  for  perfection  might  be  gathered 
on  one  hand,  and  beneficial  sale  for  the  improvement  be 
secured  on  the  other  by  this  sort  of  pubUdty.    These 
exhibitions    specially    otTer  encouragement    for   young 
journeymen  to  make  known  their  own  original  ideas  by 
drawings  and  models;  they  can  thus  gain  opportunities 
for  advancement  and  becoming  known.    Had  the  com- 
mittee  been  able   to    make   the   proposed    exhibition 
more   generally   known,    and   to   have    given    longer 
time  to  prepare  objects  for  exhibition,  a  much  larger 
number  of  exhibitors  and  interesting  drawings  and  models 
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\rould  probably  have  been  the  result ;  but  the  near 
approaca  io  ihe  London  season,  during  \vhi:h  the  time 
and  strength  of  both  master  and  nian  are  taxed  to  the 
utmost,  forbade  any  lengthening  of  the  time  of  prepara- 
tion, and  io  defer  the  exhibition  (o  the  autumn  might 
have  been  to  cool  down  the  cordial  and  expectant  feel- 
ing that  nad  been  raised.  It  was  thought  better  that  a 
small  collection  of  oljects  raflicient  to  fill  the  hall, 
containing  in  itself  examples  ol"  modem  progress,  with 
relics  of  The  past  and  memorials  of  true  excellence  in 
the  art,  tne  wliole  enshrined  in  its  fitting  place  of  ex- 
hibition, the  hall  of  the  Company  of  Coach  and  Coach- 
harness  Makers,  would  be  better  than  attempting  a  more 
ambitious  exhibiiion." 

After  an  address  from  the  Chairman, 

The  bid  Hundredth  P?alm  was  sunij.  The  Dean  of  Si 
Paul's  having  offered  up  a  prayer,  the  Anthem,  "  Thine,  O 
Lord,  is  the  greatncFs,"  was  chanied  by  amateurs,  who  were 
coach  operatives  ;  and,  after  "  God  save  the  Queen,"  the 
Chairtnan  declared  the  exhibition  to  ho  open. 


souttt  London  industrial  ExHibiTioN. 

This  Elhibition  \vas  inaugurated  by  the  Biahot)  of 
Winchester,  on  Wednesday  last,  at  the  Lambeth  Batha, 
in  presence  of  a  moderately  largo  assemblage.  The 
guarantee  fund  for  tlie  present  exhibition  is  £1,108  5s.  6d., 
Tkti  ample  sum  for  the  purpose,  and  A  large  number  of  the 
gtiatautorl  Hre  wbrking  men.  The  prize  of  £6  for  a 
dftsjgn  for  A  oothmemoration  medal  has  been  awarded  Mr. 
R.  W.  Martin,  a  iWrking  man  of  Walworth.  A  gallery 
hm^  round  the  walls  of  the  building,  and  on  the  front 
ire  hung  pantsls  recording  the  various  blaces  in  the  south 
ttbttDpolitan  districts  from  which  articles  have  been  col- 
lected. Thete  are  numerous  models  of  villages  and  of 
Hhibs,  dtuwinps,  paintings  in  water-colours  and  in  oil,  as 
t^eil  at  plaster  basts  and  models  in  terra  cotta.  The 
whole  einibition  nuttibers  640  articles  of  various  kinds. 
The  Bi.shoK^ofWinchester  delivered  ah  address,  and  some 
hymi^B  WMie  sung. 


ilM  ^rts. 


EstiMAtiO!^  OP  Works  of  Abt. — The  tide  seems  to 
run  jusi  now  more  strongly  in  Paris  in  favour  of  the  work 
6{  Ft^nch  artists  t  ban  of  those  of  the  great  masters  of 
ItAlyand  FUnders.  Not  that  any  work  of  any  French 
lftrti«t  will  fetch,  even  in  the  Paris  market,  as  much  money 
is  a  Rlph&el,  a  Michael  Angelo,  a  Rubens,  or  a  Morillo, 
but  the  relative  value  of  the  former  is  certainly  on  the  rise. 
At  k  tele  of  the  works  of  the  sculptor  Cordier.  a  living 
artist,  68  items  realised  69,000  francs  (£2,360).  The 
statue  Of  an  Arab  \;\-oman,  in  onyx  and  bronze,  was  pur- 
fehascd  by  the  Due  dc  Momy  for  6,826  francs ;  a  marble 
statue,  called  "  La  Belle  GallinarS,*'  pecn  in  London  In 
1862,  if  we  remember  rightly,  was  fold  for  4,100  francs; 
and  two  other  statues  for  3,800  and  3,000  francs  respec- 
tively. 

Salb  op  a  Venetian  Glass. — A  most  extraordinary 
instance  of  giowth  in  the  valne  of  an  article  was  exhibited 
the  other  day  at  the  sale  of  the  collection  of  M.  Alfred  de 
KnyfT,  at  Brussels.  A  glass,  of  Venetian  manufacture, 
which  had  been  purchased  but  a  short  time  since  for  one 
franc,  was  purchased  l^y  a  dealer  for  1,000  francs. 

Tbk  New  Hercules. — The  Pontifical  Academy  of 
Archceology  has  decided  that  the  colossal  statue  of  ber- 
culer,  found  beneath  the  ruins  of  the  Theatre  of  Pompey, 
shall  be  placed  in  the  Vatican,  and  that  it  shall  bear  the 
title  of  the  EreoU  di  Mlasiai,  in  honour  of  Pius  IX.  It 
Is  a  pity  that  the  name  by  which  it  is  to  be  known  does 
not  rather  indicate  its  origin. 

PoBLio  MoNuuENTs.— The  Emperor  of  the  French  has 
decided  that  a  statue  of  Dupuytren,  the  celebrated 
targeon,  shall  be  raised  in  PierrebufiB^re,  in  the  depart- 


ment of  the  Haute- Vienne,  the  place  of  his  birth.  A 
commission  has  been  appointed,  and  special  application 
will  be  made  to  the  learned  societies.  The  Comte  de. 
Cardailhac,  director  of  buildings  for  civil  purposes,  under 
the  Minister  of  State,  is  appointed  receiver  of  the  subscrin- 
tions  and  treasurer.— The  statues  of  Cavour  and  of  Italy 
which  are  to  surmount  the  monument  to  be  raised  in 
Milan  in  meraoty  of  the  great  minister  of  Victor  Em- 
manuel, are  now  on  view  at  the  ro>*al  foundl*y  in  Florence. 
ihe  sculptors  are  Antonio  Tantardini  and  Odoardo 
Tabacci,  and  the  casting  in  bh)n2fe  is  entrusted  to  Clcmente 
Papi. — Four  statues  were  recently  set  up  in  the  grand 
vestibule  of  the  tloj-al  University  of  Naples,  representing 
Pier  delle  Vigne,  Thomas  Aquinas,  Jourdain  Bruno,  and 
John  Baptiste  Vico.  Professor  Settembrini  seized  the 
occasion  to  present  a  plaster  bust  of  Humboldt,  from  a 
model  by  Hauch,  and  proposed  that  a  subscription  should 
be  entered  into  amongst  the  professors  of  the  University 
for  its  execution  in  marble.  The  suggestion  was  taken 
up  warmlv.  The  sculptor  Angelinl  made  a  present  of 
a  fine  block  of  marble,  and  a  young  artist,  named  Uriele 
Vitolo,  was  entrusted  with  the  execution  of  the  work. — 
A  grand  monument  is  about  to  be  raised  to  Catherine  L 
in  St.  Petersburg.  A  statue  of  the  Empress,  which  is 
said  to  be  particularly  finrf,  is  to  be  placed  on  a  pedesUl 
decorated  with  figures  of  the  following  celebrities  of  the 
period : — Derjavine,  Madame  Daschkow,  Betski,  Bezbo- 
rodko,  Roumiantzow,  Potemkin,  and  Souwarrow.  The 
whole  is  to  be  the  work  of  Mikechine,  whose  original  de- 
sign was  to  be  seen  at  the  London  Exhibition  of  1862, 
where  a  medal  was  awarded  to  the  artist.  Considerable 
alteration,  however,  has  since  been  made  in  the  plan  and 
statues.  The  cost  of  the  whole  is  estimated  at  250,000 
roubles. 


llitttttfactitrts. 

AiiMONiACAL  Gas  ai  a  Motor. — ^M.  Ch.  Tellier  has 
conceived  a  new  and  curious  applicalion  of  this  gas.  He 
proposes  to  take  advantage  of  its  peculiar  properties,  and 
use  it,  in  certain  cases,  as  a  substitute  for  steam.  The 
qualities  referred  to  are,  its  great  solubility  in  water,  its 
easy  liquefaction,  its  power  of  supply hig  motive  power  at 
the  ordinary  atmospheric  temperature,  the  capability  of 
its  vapour  being  superheated  without  too  great  an  increase 
of  the  temperature,  the  possibility  of  recollecting  it  by 
solution,  and  the  faculty  of  extracting  the  latent  heat 
fiom  its  vapour,  after  the  latter  has  been  employed,  and 
transmitting  it  to  that  which  is  about  to  be  used,  by  the 
simple  act  of  dissolving  the  gas  in  water.  With  a  given 
quantity  of  ammoniacal  gas  and  three  times  its  weight  of 
water,  says  the  inventor,  the  whole  of  the  former  may  bo 
vaporized  and  used  as  a  motive  force  with  a  pressure  of  8  to 
10  atmospheres,  and  the  action  would  be  constant  because 
the  latent  heat  required  for  the  vaporisation  would  be 
constantly  reproduced  by  the  caloric  released  by  con- 
densation. So  that  liquid  ammonia  is  said  to  supply  an  in- 
stantaneous and  prilctical  means  of  obtaining  a  motive 
vapour.  With  about  22  lbs.  of  the  liquid,  we  are  told, 
the  force  of  one  horse  may  be  obtained  for  an  hour.  The 
inventor  does  not  pretend  to  place  this  system  in  com- 
petition with  the  steam-engine,  but  only  where  the  pro- 
duction of  steam  would  be  impracticable  and  inconvenient. 
For  instance,  he  says,  "  an  omnibus,  drawn  by  two  am- 
moniacal hordes,  only  need  carry  about  40  lbs.  of  liquid 
ammonia  and  1201hs.  weight  of  water.  This  would 
supply  a  simple  motor,  without  smoke  or  steam,  in- 
stantaneous in  its  action  however  long  and  frequent  were 
the  stoppages,  and  with  an  economy  over  hones  of  at 
least  76  per  cent.'*  M.  Tellier  also  recommends  his  in- 
vention for  steep  inclines  on  railways,  tunnels,  mines,  and 
other  places  where  heat  cannot  be  tolerated. 

Tobacco  Manufactories  in  France. — It  is  well  known 
that  the  manufacture  of  tobacco,  snuff,  and  cigars  is  a 
State  aflair  in  France,  as  in  some  other  countries.    There 
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are  seYenteen  establishments  of  the  kind  in  Francei  two 
in  P&ris  and  one  in  each  of  the  following  towns : — Bor- 
deaux, Cb4teaaroax,  Dieppe,  Havre,  Lille,  Lyons,  Mar- 
MiUes,  Metz,  Morlaix,  Nancy,  Nantes,  Nice,  Strasiraorg, 
Tomveios,  and  Toalonse.  The  total  number  of  persons  em  • 
ployed  in  these  seventeen  factories  is  stated  to  be  nearly 
17,000,  the  two  establishments  in  Paris  alone  having 
nearly  3,000.     The  amount  paid  for  salaries  and  wages 
wtv  in  1868,  £835,266,  and  adding  to  this  the  sums  paid 
to  agents  and  others,  the  total  expenses  of  the  tobacco 
manufacture  in  France  amounted  to  11,380,94!^  francs,  or, 
in  round  namben,  £455.238. 


6int«ar]!. 


Mr.  J.  B.  Nbiubon,  the  inventor  of  the  hot  blast,  died 
recently.  This  invention  may  be  said  to  have  revolution - 
i«d  the  iron  tnule,  and  added  largely  to  the  sources  of 
wealth  and  happiness  throughout  the  world.  The  west 
of  Scotland  has  especially  benefited  from  the  stimulus 
which  this  invention  has  given  to  the  development  of  its 
mineral  treasures  dnriflg  the  last  39  years.  In  1828, 
when  the  hot  blast  was  invented,  tlie  produce  of  the 
smelting  fumaoes  of  Scotland  was  not  more  than  29,000 
tons  per  annum ;  in  1864  the  produce  was  1,160,000. 
In  1828  the  average  selling  price  of  a  ton  of  pig  iron  was 
about  £7 ;  while  in  1864  it  was  £2  17s.  3d.  A  large,  if 
not  the  largest,  portion  of  this  increased  production  and 
money  saving  is  to  be  traced  more  or  less  dhectly  to  the 
general  adoption  of  the  hot  blast  process.  Even  before 
Mr.  Neilsooli  patent  expired  in  1842,  the  process  had  be- 
come general  m  all  the  iron-producing  districts  of  £urope 
and  .^erica,  and  was  even  practised  in  India.  Mr. 
Neilson  was  a  native  of  bhettleson,  near  Glasgow.  He 
was  bom  in  1792,  and  was  brought  up  as  a  working  me- 
chanic. Mr.  Neilson  had  been  twice  married,  aud  has 
left  a  numerous  &mily. 


J^DfUS. 


ExBiBiTiosis. — ^The  aeelimatlntfoo  of  exhibitions  seems 
to  be  complete.  Shows,  artistic  and  industrial,  temporary 
and  permanent,  are  announced  in  all  directious.  Some  is 
to  hav«  a  general  Exhibitiot)  this  summer.  Oolo^e  an- 
nounces an  international  one  of  agriculture  and  objects  of 
domestic  economy,  to  open  on  the  15th  of  May  in  this 
year,  in  the  grounds  of  the  Horticultural  and  Floral 
Society,  established  close  to  the  town,  under  the  patronage 
of  the  Queen  of  Prussia.  The  Crystal  Palace  of  Oporto 
is  araxmnced  to  open  on  the  2l8t  of  August ;  the  spot 
selected  for  this  building  is  a  commanding  eminence,  from 
whieh  the  Doaro  may  m  seen  falling  into  the  ocean.  On 
the  opposite  aide  Is  the  chapel  erected  to  the  memory  of 
King  Charles  Albert,  father  of  Victor  Emmanuel,  who  died 
U  Oporto*  To  the  east,  but  at  some  distance,  are  the 
mbantains  of  La  Beira,  the  fiimous  vineyards  of  Douro, 
whence  comes  the  Duke  of  Wellington's  second  title. 
Attached  to  the  property  of  the  Exhibition  Society  is  a 
peril,  which  belongs  to  the  bouse  in  which  Charles  Albert 
died.  The  spot  selected  is  about  twentv  minutes'  walk 
from  the  town  of  Oporto,  which  will  shortly  be  connected, 
directly,  by  nil  wtw  the  Spanish  and  French  lines.  The 
Industrial,  A^fcttltuial,  and  Hortieultaral  Society  of  the 
Department  of  the  Haute  Mame,  announces  an  Exhibition 
for  the  month  of  May.  This  department,  which  is  a  six 
boors'  journey  from  Faris,  is  the  centre  of  the  metallur- 
gical industry  of  the  east  of  Fkaoce,  and,  doubtless,  the 
great  iron  works  of  Champagne,  Lorraine,  and  Franohe- 
comt6  will  be  well  represented.  The  cutlers  of  Noffent, 
who  have  a  high  reputation,  and  employ  upwards  of  six 
*>"*WftTid  worlmten,  wiU  make  a  good  skiow.  This  is  not 
the  ftnt  Ifishftitlan  of  the  kind  that  has  been  held  at 
ChsaanBt,  bat  H  is  expected  to  be  on  a  much  largerieale 


than  those  which  have  preceded  it.  It  is  said  that  a  com- 
pany has  been  formed  at  Brussels  with  the  view  of 
establishing,  at  Lstoken,  a  permanent  exhibition  of  objeets 
of  industry  and  works  of  art  To  this  may  be  added  the 
reminder,  that  Bxhibitiona  of  Fine  Arts  open  during  the 
two  coming  months  at  Bordeaux,  Pan,  and  Olasgow. 

Bbitish  AsBOOiATioir. — A  pi^llo  meetina  was  held 
recently  in  Dudley,  called  by  the  Geologicu  Society,  to 
consider  what  steps  should  be  taken  in  South  Stafford- 
shire fbr  receiying  in  a  suitable  manner  the  members  of 
the  Association  at  their  visit  to  Birmingham  in  Septem- 
ber next.  It  was  stated  at  the  meeting  that  one  of  the 
most  interesting  features  in  the  district  would  be  the 
manufacture  of  iron,  and  the  geology  of  Dudley.  It 
would  be  very  dedrable  that  the  committee  Ibrmed  in 
South  Staffordshire  should  prepare  a  full  report  on  the 
state  of  the  district  iron  trade,  and  on  the  coal-fields. 
It  was  hoped  that  the  diatriot  would  co-operate  in  obtain- 
ing papers  for  the  various  sections  bearing  on  the  soien- 
ti6o  features  of  the  locality.  Mr.  Frederick  Smith,  agent 
to  the  Earl  of  Dudley,  announced  that  his  lordship  would 
have  every  accommodation  for  the  Association  on  their 
visit  to  Dudley ;  and  his  grounds,  caverns,  collieries,  and 
ironworks  would  be  thrown  open  for  their  inspection.  A 
committee  was  formed  to  make  the  necessaiy  arrange- 
ments foi'  the  reception  of  the  Association,  and  a  resolu- 
tion was  passed,  requesting  the  manufacturers  of  the  dis- 
trict to  8ub6cril>e  towards  the  fund  to  defray  the  necessary 
expenses. 

Frevob  Aoadbht  of  Soienobs. — There  has  been  a  sharp 
struggle  of  parties  with  respect  to  the  filling  the  vacant 
seat  in  the  section  of  mechanics  in  the  above  academy, 
and  a  curious  departure  from  the  ordinary  mode  of  pro- 
cedure. Tiiree  names  were  put  forward  in  the  usual  wav, 
when  that  of  Colonel  Favl,  the  Aide-de-Camp  of  the 
Emperor,  was  proposed,  and  added  to  the  list  by  a  vote 
of  31  in  a  meeting  of  68  members,  whereupon  that  of  M. 
L^on  Foucault  was  also  proposed  and  adopted  by  86  out 
of  49  vQtes.  The  speech  of  M.  Delauoay,  who  proposed 
Colonel  Fav6  in  the  secret  committee,  having  been 
printed  and  distributed  bv  its  author,  five  of  the  members 
moved  a  resolution  that  the  whole  of  the  discussion  should 
be  given  to  the  world.  It  is  said  that  Baron  Charles 
Dupin,  M.  Combes,  and  the  Qenends  Piobert  and  Morin, 
made  a  visorous  opposition  to  the  colonel's  nomination. 
The  result  of  all  this  has  been  the  defeat  of  that  gentle- 
man, and  the  publication  of  the  fact  that  he  was  in  reality 
the  representative  of  his  Imperial  master.  As  regards  the 
claims  of  the  two  candidates  already  named,  it  is  said  that 
the  discussion  has  established  the  fact  that  the  idea  of  the 
rifled  field  artillenr  was  really  the  Emperor's  own,  and 
not  that  of  Colonel  Fav6,  and  that  the  latter  was  only  the 
author  of  a  faulty  sketch  fbr  the  siege  guns  used  at  the 
Battle  of  the  Alma ;  and  that  the  plating  of  ships  of  war 
was  the  work  of  the  commission  headed  by  M.  Dupuy  de 
Ldme,  the  chief  constructor  of  the  Imperial  Navy,  and 
M.  Gamier.  The  claims  of  the  colonel's  opponent,  M. 
L6on  Foooanlt,  are  well  known  to  the  scientific  world ; 
his  great  telescope,  and  various  apparatus  for  astronomical 
and  other  observations,  have  earned  him  an  European 
reputation.  M.  Bertrand  and  M.  Le  Verrier  supported 
his  claim  to  the  vacant  chair,  and  after  several  divisuns 
and  one  adjournment,  M.  lAon  Foucault  obtained  a 
majority.  Before,  however,  he  takes  his  seat  in  the 
aoulemy,  his  eleoti(»i  will  have  to  be  confiimed  by  the 
Emperor,  to  whom  all  members  elect  are  presented  in 
person  by  the  officers  of  the  academy. 


9,mtsjimmt. 


Pbopellinq  Tbaiks  ok  Limes  wrrn  FRnquBHT  Stations. 
--Sib,— My  suggestion  as  to  motive  power  is  so  evidently 
misunderstood  by  your  correspondents,  that  I  beg  to  add 
some  remarks  on  the  subject.     The  aigument  of  these 
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gentlemen  appeal's  to  be  that  the  present  average  speed 
(about  14  miles  when  travelling)  cannot  be  improved 
vi  hoQt  getting  too  rapidly  into  motion.  I  cannot  agree 
to  this  proposition,  but  believe  that  great  improvement 
can  be  made  (ceitainly  up  to  20  miles)  without  undue 
aooeleration.  and  that  existing  companies  will  be  com- 
pelled ultimately  by  competition  to  adopt  a  superior 
rate  of  travelling.  There  is  nothing  said  in  my  paper 
to  justify  the  supposition  that  I  propose  to  put  trains 
suddenly  into  motion,  as  the  acceleration  now  made  by 
locomotives  in  descending  gradients,  if  adopted  generally, 
would  make  the  average  above  20  miles  per  hour.  I 
cannot  doubt  but  that  companies  having  frequent  stations, 
will  give  due  consideration  to  the  subject,  and  ascertain 
whether  responsible  mechanical  engineers  will  lay  down 
and  maintain  machinery  on  the  plan  proposed,  and 
guarantee  an  improved  rate  of  travelling  at  reduced  cost. 
— I  am,  &c.,  PsTEB  W.  Bablow. 

LoNDOH  Mud. — Sib, — London  dirt  is  proverbial,  and  I 
have  heard  countrymen  go  further,  and  say  that  Londoners 
love  dirt;  and,  having  been  recently  in  London,  I 
begin  to  believe  1  may  say  that  1  skated  fiom  Gharing- 
ctOBS  to  Blackl'riars,  even  by  the  door  of  the  Bocietv  of 
Arts,  and  no  attempt  appeared  to  bo  made,  except  here 
and  there,  to  remove  the  accumulated  mud.  Why  is 
this?  Can  it  not  be  removed?  I  believe  it  can  ;  hut  il 
there  be  a  difficulty,  pray  ask  the  Council  to  oHera  prize. 
My  own  lucubrations,  being  caught  in  a  heavy  shower 
to-day,  teach  me  that  it  can  be  done,  and  that  that 
very  thrifty  dame,  Nature,  shows  us  how.  Well,  then, 
what  I  would  propose  is,  that  we  should  imitate  her.  The 
rain  runs  from  the  centre  or  highest  part  of  the  road  to 
the  gutter,  and  from  the  shop  door  to  the  same  gutter. 
Now,  if  a  simple  iron  pipe,  perforated  right  and  left  with 
holes,  ran  along  the  centre  of  the  road,  and  another  in 
front  of  the  doorway  or  under  it,  in  either  case  very 
slightly  raised  above  the  road  level  or  pavement,  the 
whole  might  be  very  cleanly  washed  eveiy  morning. 
Further,  if  the  pavement  or  stones  were  bedded  in 
asphalte  much  accumulation  of  dirt  would  be  avoided, 
but  without  this,  if  duly  and  persistently  washed  day  by 
day,  the  evil  would  be  oveicome,  and  London  be  as  clean 
and  comforrable  as  the  well-washed  portion  of  its  popu- 
lation is.  Excuse  these  hasty  thoughts  of  a  sufferer,  and 
if  possible  turn  them  to  account. — I  am,  dkc,  Amtigbo- 

FBILOS. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Xov.  ...Society  of  Arti,  8.     Cantor  LectnrM.     Profenor  Anited* 

F.K.8.,  **  On  the  Applieation  of  Qeologj  to  the  Arts  and 

Uannfkctnres."    (Lecture  I.) 
Bojal  Init..  2.    General  Monthlj  Meeting. 
Entomological,  7. 
Britiih  ArchitecU,  7. 
Medical,  8.    1.  Dr.  E.  Sjmea  Thompeoa,  "  Notee  on  Caiet 

of  Tumoort  in  the  Mediaitinom.**^  2.  Mr.  Teenan,  **  On 

certain  Fractnrei  of  the  SkaU.'* 
Aitttic,  3. 
K.  United  Serrlce  Inrt.,  8|.    1.  Mr.  K.  Call,  C  E.,  "  Onni, 

and  CaUi  Rifled  ProtJectilee.**     2.  Her.  Andrew  A.  W. 

Drew,  «*  PropoMd  Plan  of  BoUding  Iron-clad  Shipi  to 

eanr  Heavy  Gan<  on  the  Broaddde,  with  increaeed  FadUty 

of  Working  them,  and  Proteetlon  ftr  the  Crew.'' 
Tens.  ...Civil  Engineers,  8.    Mr.  Edward  Johnston. "  The  Cher- Air 

Bridge,  Madras  RaUwaj.*' 
Pathological,  8. 

Photographic,  8.    Annual  Meeting. 
Ethnological,  8.    Prof.  Bosk,  F. R.8., "  On  Human  Remains 

from  Gibraltar.** 
RotU  Insu,  3.    Prof.  Tyndall.  P.R.8.,  "  On  Eleotridtj.** 
Wu>....6odet7  of  Arts,  8.     Renewed  discussion  on  Mr.  Morton's 

*>??■'  *.\^'*  1-oadoa  Sewage  tnax  the  Agriooltoral  Point 

of  \  lew. 
Geological,  8. 
Graphic,  8. 

Microscopical,  8.    Annual  Meeting. 
Literary  Fund,  3. 
Archaologloal  Assoc,  t|. 
Taras...RoyaI.  8i. 

Antiquaries,  8. 

R.  Society  Club,  S. 

Royal  Inst.,  3.    Prof.  Tyndall,  F.R.S.,  "  On  Electricity.** 


Fai Astronomical,  3.    Annual  Meeting. 

Royal  Inst.,  8.    Mr.  W.  G.  Palgrave,  "  On  ArmUa." 

Sat Royal  Inst.,  3.    Prof.  Marshall,  F.R.S.,  "  On  thsHsnMi 

bTstem.** 

R.  Botanic,  3f . 


iattnts. 


Frwn  ConwUstUmtrt  qf  PatmU  Journal,  Jmumy  27M. 

Oraxts  or  Pbotisiokal  Pnoriomnr. 

Atmospheric  air,  machinery  for  condensing   06 -J.  G.  Jonsi. 

Atmospherical  machine— 3143— £.  C.  M.  Bonnier. 

Brooch  ftstenlngs,  Ac.— SO— J.  J.  Black  ham. 

Carbonaceous  nunerals,  treatment  of— 40— J.  E.  Yigoolete. 
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Tobacco,  manufacturo  of— 68 — W.  Davies. 
Train  signalling,  apparatus  used  in— 62— B.  Tyer. 
Vacuum  pans — 67 — £.  Beanes  aad  C.  W.  FlnaeL 
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Zinc  ores,  smelting— 46— A.  Reynolds. 
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Oantor  Lectures. 
The  Second  Course  of  Cantor  Lectures,  the 
subject  being  "  The  Applications  of  Geology  to 
the  Arts  and  Manufactures,"  by  Professor  D.  T. 
AxsTED,  M.  A.,  F.R.S.,  is  now  being  delivered  on 
Monday  evenings,  at  Eight  o'clock,  as  follows : — 

Feb.  13Tff. — LccnniB  2.— On  Natural  and  Arti6oial 
Springs,  and  on  the  varioas  Sources  of  Water  Supply  for 
Towns  and  Cities,  in  connection  with  the  Geological 
Stnicture  of  the  Vicinity. 

Feb.  20tb. — Leotvbe  8. — On  Mineral  Materials  used 
for  the  Parpoees  of  Construction :  Plastic  and  Incoherent 
Materials  (Clays  and  Sands). 

Feb.  27tb. — Lscturb  4. — On  Mineral  Materials  (eon- 
imued):  Bailding  Stones  and  Slates,  and  their  Relative 
Valae  nnder  given  Circumstances  of  Exposure,  and  on 
Methods  of  Quarnring. 

Maioh  6th.—- t^EOTURE  6. — Ou  Stratified  Deposits  of 
Minerals,  as  Coal  and  Iron  Ore,  usually  obtained  by  Mining 
Operations,  and  on  Mining  Methods  for  such  Deposits. 

MAacB  18th. — Leotdbe  6. — On  Metalliferous  Veins 
or  Lodes  and  their  Contents,  and  on  the  Extraction  of 
Metalliferous  Minerals  from  Lodes. 

These  Lectures  are  free  to  Members  (without 
ticket),  and  every  Member  has  the  privilege  of 
admitting  One  Friend  to  each  Lecture.  For 
this  purpose  a  set  of  Tickets  has  been  sent  to 
every  member. 

Final  Examinations — Botany. 
In  addition  to  the  Prizes  in  this  subject  of- 
fered by  the  Society  of  Arts  to  candidates  taking 
a  Certificate  of  the  First  Class,  the  Royal  Hor- 
ticultural Society  oJBfers  five  prizes,  of  £5,  £4, 
£•>,  £2,  and  £1  respectively,  to  the  five  candi- 
dates being  gardeners  by  profession,  who,  taHng 
any  grade  of  certificate  in  Botany,  obtain  the 
highest  number  of  marks  in  that  subject  at  the 
Final  Examinations  in  April  next. 


Obdinart  Meetings. 

Wednesday  Evenings  at  8  o'clock. 

Feb.  15. — "  On  the  Claims  of  Authors  and  Inventors  to 
Property  in  and  Protection  for  Designs  and  Inventions 
first  published  at  Industrial  Exhibitions."  By  Thomas 
Websteb,  Esq.,  Q.C.,  F.R.S. 

Feb.  22.— <•  On  the  Municipal  ^ganisation  of  Paris, 
especially  with  reference  to  Public  Works."  By  Gbobgb 
R.  BuBUELL,  Esq.,  F.G.S. 

Institutions. 
The  following  Institutions  have  been  received 
into  Union  since  the  last  announcement : — 

BawtenstaU  Mechanics'  Institution. 

Tottington  (near  Bury)  Mutual  Improvement  Society. 


Cantor  Lectures. 

Secohd  Coubsb. — ^FiBST  Leotube. — Monday,  Feb.  6. 
Professor  Amsted  commenced  by  stating  that  he  pro- 
posed, in  theee  lectures,  to  introduce  the  subject  of  the 
various  practical  applications  of  geology.  He  was  aware 
of  the  difficulties ;  for,  on  the  one  hand,  the  facts  were  so 
numerous  that  if  merely  enumerated  and  tabulated  they 
could  not  all  be  placed  before  his  audience  in  the  time  at 
his  disposal;  and,  on  the  other  band,  if  he  were  to 
generalise  without  facts  and  statistics,  he  could  not  expect 
that  the  great  importance  of  his  conclusions  should  be 
appreciated.  He  considered  that  an  account  of  the 
working  out  of  the  great  theorems  of  geology,  and  their 
bearing  upon  agriculture,  architecture,  engineeiing  of  all 
kinds,  and  mining  of  all  kinds, — ^their  Influence  on  the 
progress  of  the  arts  of  construction,  and  on  the  discovery 
of  the  material  of  which  things  are  oonsti'ucted,  could 
not  want  interest,  and  need  not  be  useless  because  it  was 
brief.  In  treating  of  the  applications  of  geology,  it 
would  be  convenient  to  take  advantage  of  certain  natural 
divisions  which  the  subject  offers.  The  earth  was  both 
the  place  itself  on  or  within  which  everything  was  done, 
and  it  yielded  all  the  material  by  which  everything  was 
done.  We  had  to  employ  the  earth  as  it  was  presented 
to  us  by  nature,  and  to  do  so  we  had  to  discover  and  re- 
move from  the  earth  the  moans  of  using  this  same  earth  to 
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advantage.  On  .the  applications  of  geology,  that  which^ 
had  nfytwae%  to 'agriculture  was  the  ooa^to.  beioonsidered 
this  eTeoing»  U  *  was  ona^  involving;  iqanjp  details  and 
many  priAci{|les»  On  the  part-of  thoae«w|lo  oDtiired  on^tlle 
subject,  a  certain  knowledge  of  geology  must  be  presumed, 
but  the  lecturer  thought  it  well  to  lay  down,  in  a  few 
words,  in  mere  outline,  a  statement  of  those  facts  thai 
were  chie6y  concerned  in  its  reduction  to  the  use  of 
oommon  life.  The  surfaoeof  the  earth,  in  the  cultivated 
parts  of  a  country,  consisted  of  vegetable  soil.  In  parts 
where  the  soil  was  barren  this  might  be  sand  or  stonest  but 
it  concealed  the  rock.  In  a  fertile  district  only  a  very 
small  proportion  of  the  sarfaoe  exposed  the  roek  to  view. 
In  Bkiglaod)  almost  everywhere  on  the  eaai  side  of  the 
country  there  was  soil  of  some  kind;  while  on  the 
western  extremity  there  were  large  tracts  of  barren  rook. 
Every  ooontry  had  its  ovmfaiua  in  this  respect,  and  even 
where  soil  exiatad  itsibickiiess  and  general  charaotor  were 
very  vaiiable.  Whatever  the  tiiimesB  might  be,  how- 
ever, there  waa  always  a  tennioation  to  the  soil,  and 
below  it  was  a<  ssbsoil  partaking  of  a  mixed  ohancter, 
between  soil  and  i-oek^  while  below  the  subeoil  was 
the  rook,  often  exposed  an.  quarries  and  railway  cuttings, 
or  in  fragments  brought  up  when  water  was  sought 
for.  Even  the  channel  cat  through  by  a  stream,  how* 
ever  small,  would  often  be  found  to  give  a  geological 
seotion.  Reeks  were- of  various  kinds,  but  the  varieties 
might  be  included  within  certain  general  and  familiar 
terms.  Such  ware  limestone,,  sandstoae,  clay,  granite, 
basalt,  slate,  d?c.  Mixed  fragments  of  these  formed 
gravel  when  loose,  and  conglomerates  or  pudding-stones 
when  cemented  together.  More  minute  fragments  gronnd 
to  powder  were  sand.  Of  these,  some  were  stratified, 
othen  nnstratified.  So,  again,  some  were  aqueons,  others 
Igneous.  Others,  again,  and  these  were  very  numerous, 
might  or  most  have  been  fbnned  with  water,  but  were  now 
BO  far  changed  as  to  have  lost  their  aqueous  character. 
These  were  metamorphic.  Limestone  was  an  aqueous 
rock,  and  stratified.  Basalt  was  as  igneous  rock,  and 
might  or  might  not  be  in  strata.  Slate  was  an  aqueons 
roek,  bat  metunoiphie.  Qvanite  was  metamorphie,  and 
generally  uaHwlftiad.  Stntiftad  reekt^were  generally 
tilted,  and  it  was  even  possible  that  beds  once  horizontal 
might  be  actually  inverted,  and  made  to  dip  the  wrong 
way.  Bocks  occurred  in  series.  Often  a  multitude  of 
stratified  rocks  were  found  in  the  same  district,  some  of 
them  being  mocfa  more  tilted  than  others.  Stratified 
rocks  were  often  interpenetnted  by  those  that  are  meta- 
morphic or  igneous,  bat  semetimes  the  metamorphic  and 
igneous  would  alteniat^.with  tha  aqoeoos.  Such  were 
some  of  the  simplest  and  most  significant  facts  of  geology 
bearing  on-  tivoee  praetical  qoestfons  to  be  considered 
in  these  lectoreii  Rocka  were  the  mineral  constituents  of 
the  earth  beneath  any  v^selable  soil  that  might  have 
aeoamelated  upon  them.  They  would  yield  to  the 
chemist  a  ready  accomit  of  then*  composition,  and  to  the 
tndent  investigating  them  for  that  purpose,  a  clear  out- 
line of  the  meobanioal  changes  they  hid  undergone ;  while 
they  were  often  snflleientto  enable  the  geologist  to  deter- 
mine a  complete  outline  of  events,  and  a  history  of  changes 
that  may  have  taken  a  long  time  to  complete.  Owing  to 
the  mixed  origin  of  rocks,  it  had  happened  that  most 
rocks  were  broken  and  fractured,  thecneka  being  filled  up 
mere  or  less  completely  with  minerals,  generally  ctysUUIne. 
Every  kind  of  vegeuble  soil  was  once  rock,  which  had 
been  broken  down  by  degrees  into  ihigments,  until  at  last 
it  was  reduced  to  mud.  The  part  of  this  process  performed 
by  the  atmosphere  was  called  weathering.  Wherever 
rock  was  exposed  to  the  air,  it  became  weathered ;  and 
weathering  meant  ultfanately  a  reduction  to  fine  powder. 
On  granite  or  quartz  rock,  a  group  of  small  lichens  was 
seen  to  grow.  These  were  insidious  enemies,  as,  although 
they  derived  thehr  nourishment  chiefly  fixjm  the  atmos- 
phere, and  might  be  thought  even  to  protect  the  exposed 
surface  from  the  weather,  they  paved  the  way  for  destruc- 
That  which  they  separated  from  the  au*  became  a 
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brown  pulvenilent  mass,  or  AmntM,  which  afforded 
noarishment  to  largi^  indivlduali  of  the  same  tribe. 
Aiosses  saqeeaded  Itehsni,  and  small  cravices  received 
their  rooli.i  Ooee  inserted,  thaBaatK>fts  expanded,  splitting 
adunder  the  lock.  Other  roots  were  thus  enabled  to 
penetrate  yet  farther ;  and  after  a  time  the  mosses  were 
followed  up  by  heather,  grasses,  and  small  shrubs ;  until 
at  length  there  was  attained  a  sufficient  thickness  of  soil 
to  enable  trees  lo  grow,  thrusting  down  their  rootlets  in 
the  crevices  and  making  room  for  the  admission  of  rain. 
Then  frost  coming,  rending  asunder  the  rock,  which  would 
fall  into  the  valleys  below,  spread  over  the  surface  and 
being  lost  sight  of,  being  washed  away  by  the  rain.  In  cer- 
tain soils  the  underlying  rock  was  found  in  situ,  in  angular 
fragments  and  recognizable ;  elsewhere  the  fragments 
were  water-worn,  and  belonged  to  some  distant  mountain 
or  hill.  This  transported  material  was  more  common 
than  the  other,  for  water  had  every  wTiare  been  at  work. 
Thus  alluvial  soils  were  formed*  The  solvent  pow«r  of 
water  was  a  very  important  agent  in  weathering.  On 
detached  fregraenta  of  limestone,  water  and  vegetation 
together  acted  as  a  drill.  Of  sandstones  it  dissolved  the 
calcareous  cement,  or  even  the  silica  itself.  Thus  in  a 
mixed  roek,  as  basalt,  great  differences  of  composition 
existed  between  an  unweathered  and  a  weathered 
specimen,  and  in  a  particular  case  referred  to,  66  per  cent, 
of  the  soluble  alkahes  had  been  removed,  28  per  cent,  of 
the  alkaline  earths,  nearly  20  per  cent,  of  the  silica,  only 
2|  per  cent,  of  the  iron  oxide,  and  no  appreciable  quantity 
ot  the  alumina.  Productive  (ioils  were  composed  partly  of 
mineral  substances  and  partly  of  certain  products  of  the 
decomposition  of  organic  bodies.  This  latter  portion  was 
called  humus.  It  consisted  largely  of  carbon,  and  carbonic 
add  was  mixed  freely  with  the  water  that  passed  through 
fertile  s<m1.  Humua  was  not  generally  present  in  soils  in 
large  proportioot  bat  was  abundant  in  peak  and  moor 
soils.  The  mmeral  constituents  of  a  soil  were  of  two 
kinds :  the  one  kind  we  might  call  earth,  as  being  a  dis- 
integrated mineral  substance,  the  other  consisted  of  frag- 
ments of  the  rock  from  whkdi  tlie  earth  waa  derived.  The 
latter  we  might  call  stones.  The  former  rendered  the 
ground  arable ;  the  latter  increased  tiie  balk  of  the  soil 
and  facilitated  the  action  of  rain  and  frosl,  bat  oontribated 
nothing  to  natrition.  Clay,  lime,  and  sand  formed  the 
staple  of  all  rooks,  and  were  the  ingredienta  of  chief  im- 
portance in  every  cultivable  soil.  Ulay  waa  a  ailksate  of 
alamina,  capable  of  retaining  a  laige  qoantity  of  water, 
foming  with  it  a  tenacious,  compact,  mdky  jpute,  which 
waa  almost  impermeable  to  water.  Henae  sou  oontaining 
much  clay  was  heavy  and  difficult  to  work,  remaining 
wet  when  soaked,  and  caked  at  the  aorfaoe,  allowing  the 
water  to  descend  very  imperfeoUy.  Gold  and  wet  places 
were  formed  underground  when  day  existed  below  a  good 
vegetable  soil,  and  the  roots  of  treea  and  plants  reaching 
this  water  were  poisoned.  Wet  clay  would  contract  on 
drying,  cracks  forming  in  it  after  drought.  The  changes 
that  prepared  a  soil  for  sowing  were  then  checked  in  such 
material,  or  were  only  enabled  to  come  about  slowly. 
Frost  woold  break  up  the  clods,  and  sand  improve  the 
quality ;  bat  &  deep  clay  soil  waa  veiy  difficult  to  im- 
prove. Meobanioal  admixtmss  with  aahes  and  soot,  as 
well  as  with  sand,  were  suitable  to  such  soils.  Clays  con- 
tained much  potash,  some  phosphoric  acid,  and  lime. 
They  would  also  absorb  ammonia  and  aqueous  vapour 
from  the  atmosphere,  and  fix  the  ammonia  very  effectually. 
They  were  thoa  regsirded  as  powerful  and  rich.  When 
slightly  bomt  they  became  meUow.  In  England  clay 
lands  had  been  effectually  improved  by  various  methods, 
and  had  become  extremely  valuable  and  fertile,  especially 
for  wheat  crops.  Drainage  opened  the  way  for  the 
permanent  impit>vement  of  clay  soila.  Clays  were 
tugelv  derivea  from  felspars.  Qtaaite,  ^iss,  basalt, 
clay-slate,  and  other  metamorphio  and  igneous  rocks 
yielded  little  else  than  clay  soils.  Loam  was  clay 
mechanically  mixed  with  sand.  The  quantity  of  free 
silica  that  might  exist  in  a  soil  without  removing  from  it 
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the  uioal  characteristics  of  clay  was  enormoiuly  large. 
Sand  was  the  least  changed  of  all  rocks  by  weathering. 
Sandstones  were  changed  by  the  destmction  of  the  cement 
that  holds  them  together,  bnt  the  actual  particles 
dianged  only  by  mechanical  abrasion.  Sand  was  an 
aecnmnlatioo  of  ffrannles  of  quartz,  l^ing  loosely 
beside  one  another,  leaving  abunduit  interstices  admitting 
the  free  passage  of  water.  Water  was  only  retained  in 
ssods  near  the  sorfaoe  in  small  quantities.  Light  soils, 
ooDtainiDg  muoh  sand,  had  a  hot,  dry  nature,  giving  up 
moBture  rapidly  during  warm  weather,  and  being  readily 
heated  by  a  summer  sun.  So  again,  these  soils  were 
active  bat  soon  exhausted.  When  sand  was  present  in  an 
ezeeedmgly  fine  mealy  state  it  approached  dav  in  its 
properties,  forming  a  dense  compact  mass,  and  hold- 
ing water.  This  tranrition  was  a  very  curious  fui, 
sod  one  often  insuiBciently  regarded.  Common  lime- 
■tone  was  a  carbonate  of  lime,  exceedingly  soft,  and 
roidily  acted  on  in  the  state  of  chalk,  but  harder  and 
moie  stony  in  the  oolites  and  other  building  stones.  Lime- 
stones would  work  up  into  soils  red  in  colour,  and  cracked 
and  broken  by  weathering  near  the  sur&ce.  Magnesian 
Hmestone  cansisted  of  a  carbonate  of  Hme  and  magnesia, 
the  proportions  bdng  variable.  It  was  less  capable  of 
SDpporting  abundant  vegetation  than  common  limestone. 
All  limestones  were  permeable  to  water,  and  contained  a 
ooondermble  per-centage  of  it.  Chalk  was  especially 
sbsorbent,  ana  acted  like  a  sponge.  A  calcareous  or  lime 
coil  was  soft  to  the  touch,  standing  in  this  respect  mid- 
way between  day  and  sand.  It  would  absorb  and  retain 
water,  but  would  not  become  sodden.  Its  tenadty  was 
greater  than  sand,  but  less  than  clay.  It  would  shrink 
modi  less  than  clay,  but  would  not  crack.  It  would 
diminish  the  tenadty  and  humiditv  of  da^  soils,  render- 
ing them  more  porous,  more  aooessible  to  air,  and  warmer. 
Where,  however,  lime  greatly  preponderated,  the  soil  was 
poor  and  hot;  but  these  oharact^  were  readily  altered 
by  the  admixture  of  day  and  humus.  Every  scnl  would 
flopport  some  v^etaUe  growth,  much  of  the  difference  de- 
pming  on  the  mechanical  conditk>n  of  the  soil,  and 
araeh  on  the  chemical  composition.  Both  were  due  to 
the  underlying  rod^.  To  produce  a  productive  soil,  in 
the  first  place,  certain  conditions  must  be  avoided. 
Slrsi,  too  great  cohesion.  A  soil,  otherwise  productive, 
m%ht  be  rendered  unproductive  if  washed  by  rain  into 
hollow  bottoms,  where  it  would  cake  into  a  solid,  im- 
pewArable  mass.  Secondly,  want  of  cohesion.  A  soil 
might  be  too  coarse,  too  loose,  and  too  open.  Thirdly, 
poisoDooa  ingredients.  This  cause  was  rare,  but  it 
existed.  The  salts  of  lead  and  copper  were  absolutely 
poiooooiis  in  all  proportions.  Sulphate  of  iron  was  also 
poisooooa.  and  alum  might  be  regarded  in  the  same 
Ught.  Lastly,  the  excess  of  some  nutritious  ingredients. 
Ilnis,  common  salt  was  used  as  a  mineral  manure,  but 
salt  water  would  enthely  destroy  vegetation.  Mineral 
adds  also  interfered  with  growth,  and  would  destroy  ve- 
getable life,  if  in  too  Urge  proportion.  To  make  a  soil 
pfodoctlve,  it  should  possess,  first,  a  soft  consiBtence,  un- 
changed  by  the  operations  of  tilliu^.  In  the  next  place, 
the  soil  must  furnish  the  plant  with  food  essential  to  its 
existeooe  in  a  digestible  form.  Among  the  important 
mineral  constituents  of  a  soil  were— phosphoric  acid, 
potash,  lime,  and  magnesia.  The  quantity  of  these  was 
variable,  but  the  following  statement  of  the  limits  would 
be  useful  as  a  guide,  being  given  on  the  authority  of  Dr. 
Stdckhardt,  a  Saxon  chemist : — 


Aa  Acre  of  Land,  ilx  iaehM 
•boat:— 

Mazfanmn. 

mnimiim. 

Meaaof 

prvdomlnstiiif 

BiohSoOi. 

Phosphoric  add 

Poondf. 
12,000 
58,000 
16,000 

145,000 

Poundi. 
150 

1,500 
750 
900 

Pooadi. 
2,500 

Potash  (total  quantity). 

Soluble  potash   

Lime  and  magnesia  ... 

22,000 

8.500 

80,000 

This  estimate  would  show  the  relative  importance  of 
these  substances.  The  most  important  was  phosphoric 
acid,  for  without  it  nourishing  food  could  not  be  grown 
and  ripened.  Of  other  substances,  sulphuric  acid  must  be 
present,  but  of  it  there  was  generally  no  want.  Silica 
also  was  essential  and  was  always  present.  To  learn  the 
proportion  needed  we  must  refer  to  the  constituents  of  the 
ashes  of  plants.  T  hese  would  show  that  some  species  con  - 
tain  in  the  ashes  of  one  thousand  pounds  of  dried  plants  only 
two  pounds  of  lime  and  magnesia,  half  a  pound  of  potash, 
and  only  a  quarter  of  a  pound  of  silica.  Of  meadow 
grass,  however,  the  ashes  contained  sixty-four  times  as 
much  phosphoric  acid,  thirty- four  times  as  much  potash, 
four  times  as  much  lime  and  magnesia,  and  eighty  times 
as  much  silica,  as  in  the  case  of  coniferss ;  while  wheat 
contained  the  same  proportion  of  silica  as  grass,  but  mucli 
less  phosphoric  add,  potash,  lime,  and  magnesia.  Parti- 
cular soils  were  thus  favourable  for  certain  crops ;  forest 
land  that  Iiad  been  so  from  time  immemorial,  and  was  put 
under  another  cultivation,  was  rich;  certain  soils,  un- 
favourable for  particular  crops,  might  once  have  been  the 
contrary.  A  productive  soQ  should  be  composed  of 
nearly  equal  parts  of  the  three  earths— sand,  clay,  and 
lime ;  it  should  contain  decompodog  vegetable  and 
animal  matter;  it  should  imbibe  moisture  and  give  it 
back  to  the  air  without  much  difliculty ;  it  should  have 
depth  sufficient  to  permit  the  roots  of  plants  to  sink  and 
extend  without  coming  to  rock,  to  water,  or  to  some 
injurious  earth ;  the  subsoil  should  be  moderately  porous, 
and  should  be  able  to  improve  the  soQ  by  mixture  with  it. 
The  proper  proportion  of  the  various  earths  might  vaiy 
from  50  to  70  per  cent,  of  silksious  matter,  20  to  40  per 
cent,  of  day,  and  10  to  20  per  cent,  of  caloaraous 
matter.  The  earth  would  bear  a  constant  suooesrion  of 
crops  of  the  same  kind,  if  the  mineral  ingredients  removed 
by  one  crop  were  supplied  in  the  same  state  from  year  to 
year.  But  this  coula  only  be  done  as  the  result  of  a  nice 
calculation,  and  by  careful  and  systematic  farming.  As  a 
remarkable  instance  of  the  suooessfal  use  of  mineral 
manures  in  rendering  an  ordinary  soil  capable  of  bearing, 
the  lecturer  quoted  the  experiments  carried  on  at 
Bothamsted  by  Mr.  Lawes  and  Dr.  Gilbert.*  The 
general  result  was  that  the  average  annual  yield,  without 
manure,  was  much  the  same  over  the  whole  period  (of 
twenty  years) ;  that  where  ammonia  salts  and  all  mineral 
constituents  were  liberally  supplied  every  year  the  produce 
of  com  increased  and  that  of  straw  somewhat  diminished ; 
and  that  where  an  excess  of  every  constituent  required  by 
the  crop  was  annually  supplied,  by  farmyard  manure,  the 
rate  of  increase  fh>m  year  to  year  was  not  so  great 
during  the  later  as  during  some  of  the  earlier  years. 
Analyses  of  soQs  were  very  suggestive.  The  lecturer 
mentioned  the  component  parts  of  some  extremely  rich 
soils,  but  he  pointed  out  that  few  ordinary  soils  contained 
within  them  such  great  natural  resources.  Many  that  were 
very  valuable  under  careful  management  and  continued 
culture,  would  be  almost  valueless  if  left  to  themselves. 
The  treatment  that  would  best  succeed  in  improving  a  soil 
must  depend  on  the  subsoil,  the  dimate,  and  the  facilities 
that  exist  for  obtaining  at  a  reasonable  cost  the  required 
mineral  manures.  Among  mineral  manures  the  most  im- 
portant were  those  which  supply  phosphorus  and  nitrogen 
to  the  growing  (dant  or  ripening  seed.  These  were  espe- 
dally  necessary  for  food  plants.  The  want  of  nitrogen 
was  usually  supplied  by  animal  manure ;  but  this  was 
costly,  and  not  always  obtainable  at  the  right  time  in 
proper  quantity,  and  in  the  best  state.  Nitrate  of  potash, 
or  saltpetre,  was  known  to  be  a  highly  efficacious  substi- 
tute, as  well  as  eubie  nitre — a  nitrate  of  soda,  of  which 
very  large  quantities  were  obtainable.  This  material  ap- 
peared to  be  the  best  and  readiest  means  of  communi- 
cating nitrogen  to  growing  plants.  It  was  now  many 
vears  since  attention  was  directed  to  the  phosphates  of 
lime  from  Eatremadura,  in  Spain,  and  Dr.  Daubeney,  ac- 
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companied  by  Captain  Widdringtoiv  undertook  to  decider 
whether  it  conld  be  eoooomicaUy  worked  and  ooQ?eyed 
to  England.  They  found  a  bed  eonaiatiag  of  aeveral  bands 
of  tolerably  pure  phoaphorite.  The  thickneBB  of  the  purer 
part  was  aboiit[8  feet,  and  it  was  traced  on  ita  line  oi  outt 
crop  for  about. two  mUes,  hat  the  diatanoe  from  any  plaoe 
at  which  it  could  be  shipped  for  exportation,  ^md.  the  coat 
of  transport,  rendered  its  existenoe  useless  for  praciicaL 
purposes*  Other  places  were  mentioned  where  this  sub** 
stance  had  .been  obtained.  Limestone  and.  gypsum  were 
occasionally  used  aa  mineral  manures.  Mueh  .more  usually, 
marling,  manuring  with  mud,  and  warping 4}r  bringing  ou 
the  surface  muddy  water,  and  leaving  it  there  to  de(>oslt 
a  slime,  were  rescuied  to<  Another  important  department 
of  practical  agriculture  was  drainage.  It  was  impossible  to 
exaggerate  the  importance  of  water,  but  it  was. desirable  to 
regulate  ita  application^and  remave  it  when,  in -excess. 
Drainage  performed  this  by  acting  both  upon<aDd  below  4he 
surfkccf  and  allowing  the  water  to  runoff  by  natucalchannels. 
Theeifeot  of  ploughing, .was  to  disturb  thagnnodand 
expose  it  to  the  air,  but  it  was  not  till  draia-piaes  were  laid 
that  the  soil  could  be  said  to  be  available  for  high  cultiva^ 
tion.  Drainage  wasehiefly  important  in  heavy  cla^  landsi 
Geological  maps  were  most  useful  in  regulating  draining. 
operatiMui. 

Tenth  Ordinary  MBuriifCk 

Wednesd^,  February  8th,  1865;  Edwin 
Ohadwiok,  £sq.,  O.B.,  in  the  chaic 

The  following  candidates  were-  propoeed  for 
election  as  meanben  of  the  Society  :-^ 

Bflwards,  Henry,  53,  Berkeley-squue,  W. 
Lambert,  Charles,  3,  Queen*street-place,  E.C. 
Rantz,  John.  Burliogton-honse,.  Stoke  Newiogtoa,  N^. 
Saunders,  Samuel,  22,  Snssex-gaidens,  Hyde-park,  W. 

The  following  candidates  -  were  ballote  d  for 
and  duly  elected  members  of  the  Society :  — 

BoDoerjee^WvC;,  108,  Denbigh-st.,  Sh.George's-nlMS.W 
Hill,  Kredetio,  The  General  Post  Office,  EiO. 
Peckett^  George^  10^  Abendeen-park,  HigUniy,  N. 
Perkins,  Hoogbton,  26,  MertioMr-streei,  W. 
BobBMon,  Noel  Hooke,  6,  Great  QaaaQ-straei,  8.W. 
Bodger,    OapUIn  WUliim,  B.K.,   9^    Shasifidid^Btveety 

K3ng!s-road,  S.W. 
SiDctoo»  Philip,  28,  Cnmberted*ter.,  BcMii'a^^  N.W. 
Smith,  Colonel  John  Thomas,  R.£.,27,  Oaaimi.Bt*,  £.0. 
Stone,  George  Gniham,  78,  HoUaad-park,  W. 
Sodlow,  Jobn  J.  J.,  8,  Manoheetei^boildiB^,  S.W. 
Tbooftpson,   Thoraia  C,  42,  BdsiM-park,  N.W^, 

Sherbum  Hall,  Dorfaam* 
Toralioe,  William,^,  Wbitebidl*yaid,S.Wi 

The  adjourned  discussion  on  the  paper,  "  Lon- 
don Sewage  from  the  Agricakaxal.  Point  of 
View;'  read  by  John  0.  Morton,  Esq.,  at  ihe 
last  meeting,  was  resumed  by 

PrOfeflBor  VojBLCKSBf.who  said  he  thought  the  yiews  e&- 
prosed  in  the  paper  of  Mr.  Mortoa  had  reeaved  the 
j^eneral  approbation  of  all  who  had  given  a  thonghtfiil 
mterest  to  the  sutgect  of  sewage  in  ita  agncultnxal  bearw 
iDg.  They  were  called  anon  to  diaonss  it  fi:om.  this  point 
of  view  only,  for  althoogn  there  had  been  a  great  maay 
discussions  on  the  subject  of  sewage,  yet  he. coDtended 
that  in  its  agricvltuiml  bearing  it  htSi  not  been  suffibieatly 
Tentilated.  Peaple  had.  devised  sofannee  withont  in* 
qiihlng,  in  the  first  place,  into  the  channter  of  the  soil 
which  was  fit  for  the  reception  of  the  aewage,  and  licnee 
resulted  such  great  diversity  of  opinion  as  to  tha 
quantity  of  sewage  which  might  be  appr(^>riately  applied 
to  land,  some  contending  for  small  and  others  for  large 
quantities.  In  his  opinion  this  question  could  have  been 
settled  long  ago  if  the  -ekHaBtet  of  the  paiticular  land 


ta  be    treated   had   beea    careful^    kept   ia    view 
Some,  regarded  sewage  asA  uiuver«l  manure,  fit  for  every 
kind  .of  soil,  and   applicable  to  every  kind  of  crop. 
Though  he  was  far  from  coatending  that.eewage  should 
borappUed  to  grass  land  alone,  he  agceed  with  Ki*.  Morton 
that  this  should  belts  piinoipal  application,  but  there  were 
cases  in  .which,  he  thought: it  might  be  applied  to  root 
crops,  especially  to. mangel,  which,  t>eing  provide  1  with 
a  vei^  large   leaf,  surface,  evaporated  .a  .considerable 
qqsntity  oC  meistttre,.aQd  would  appropriate  to  itself  a  large 
amount  of  sewage.    Bat  in  the  first  place  they  had  to 
inquire  into  the  charaotet  of  the  soil  which  was  most 
approipriate  for  ihe.. reception  of  the.  sewage.     He  knew 
perfectly  well  that  there  was  land  in  Enghml  that  did  not 
stand  so  much. in  need  of  manure  as  of  thorough  deep 
cultivatioa;  thope  were  soils  which  had  such  immense  atores 
of  mineral  food  that,  it  only  required  to  be  developed  by 
the  application  of  special  maniires  in  order  to  produce 
very  large  Vkl  reaaanarative  crops.     It  was  on  such  rich 
day  lands,  lie  beUeved,  sewage  never  had  been  and  never 
could  be  applied  with  advantage.    They  had  clay  soils  in 
this  country  which  were  ungrateful  for  every  description 
of  manure,  but  were  most  grateful  for  the  steam  plough^ 
draining,  eubsoiling,  and  aU  other  modes  of  deep  cultiva* 
tioa:   and  tha  reason  why  sewage   did  not  answer  for 
those  rich  clay  soils  was,  because  the  fertilizing  substances 
supplied  to  the  soil  by  the  sewi^  were  insignificant  in 
comparison  with  what.the. soil  already  contained.  Besides, 
if  a  lai^e  qiiaotity  of  water>  was  applied,  the  excess  of 
moisture  did  more  harm  than  .good  to  the  growing  crops. 
With  regard  to  experience  in  the  application  of  sewage  to 
day  soils^  he  oonld  name  sevenl  landed  proprietors  who 
were  great  enthusiasts    for    the  application  of  liquid 
mannzB,  and  who  had  ooostracted  large  tanks,  and  had  most 
thoroughly  carried  out  the  experiment,  not  only  on  grass 
land,  but  on  root  crops,  hot  had  generally  signally  failed. 
Bat  let  them  look  at  tha  other  extreme.    They  found  in 
some  cases  soils  so  poor,  that,  they  required  large  stores  of 
every  kind  of  mineial.and  oi^ganio  matter  to  be  supplied, 
and  these-  were  the  soiU  on  whloh«,.no  doubt,  sewage 
might  be  used  with  great  advantage.    In  hak,  it  might 
belaid  down  as. a  rule  that  the  poorer  tha  soil  was,  the 
more  soocesBful  tha  application  of  sewi^  was  likely  to  be. 
in  the  case  of  such  soils,  too,  they  were  not  to  use  merely 
what  appeared  sufiSeient  x>n  calculation,  but  something 
like  a  hundred  or  two  hundred  times  as  moolu    Let  them 
here  again  taka  actual,  agrienltmnd  experience  for  their 
guide.  They  found  that  4m  some  soils  they  could  raise  very 
heavy  crops  of  tunupt  by  tha-applicatson  of  a  few  cwls. 
of  guano  per  acre^  three  .or  four  ewts.  of  superpbonbate, 
and  a  nooderete  dressing  of  fiurm»yud  manure,  whuston 
poor  saad^  soils,  20  toosof  faim-yaid  maoare  was  oonsidered 
a  modecate  dressing,  being  further  augmented  by  a  con- 
sideiable  quantity  of  saperpbospbata  as  weU  as  gnanob 
The  qoanftitiea  of  manure  to  be  put  oo  the  land  should 
thus  in  a  meaaoM  be  regulated  by  the  diaiaoter  of  the  soil. 
They  knaw-thsy  ooold.  raise^  on  moderete  land,  good 
crops  by  theappUcatioa  of  a  few  owta.  of  soperpbosphate 
and  a  few  cwtsi  of  gaaoo,  while  oa   poor  soil  they  re* 
qnired  the  same  quantity  of  artifioial  maoore,  in  addition 
to  20  tons  of  good  rotten  farm*yard  manure.     In  this 
20  tons  of  farn«yaid  manure  they  had  an  amount  of 
phospborio  acid  that  ooold  only  be  supplied  by  14  ewt.  of 
Peruvian  gnano;  or  if  thigr  wished  to  supply  the  amonnt 
of  ammonia  contained  in  these  20  tons  of  fann-yaid  ma- 
nure, they  would  have  to  use  18  owt.  of  guano ;  or,  again, 
if  they  were  to  apply,  in  the  shape  of  guano,  the  amount 
of  potash  contained  in  20  tons  of  fiurm*yard  manure,  they 
waold  require  to  use  14  ton  of  Peruvian  goana ;  but  no 
tener  in  his  senses  woeld-ihiirii  of  app^ing  even  14  ewk 
of  Pwnvian  guMM^     If  half  that  quantity  were  used  on 
some  soils,  it  woold  kill  the  crops  outright.    Henoe  they 
saw  the  poorer  the  soil  was,  the  laiger  was  the  quantity 
of  manure  that  should  be  put  on  the  land,  and  that 
the  quantity  they  took  away  in  the  crops,  when  har. 
vested,  was  by  no.means  an  indication  as  to  the  quaa- 
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Lt  ought  to  be  incorporated  with  the  aoU. 
vere  many  medium  aoild  oil  whicii  it  would  be 
to  apply  lewage  with  advantage,  but  then  the 
'  ought  not  to  be  ao  exceiMive  as  in  tiie  case  of  the 
idf ,  which  would  swallow  up  almost  any  amount 
;e  with  profit.  These  were  inatteis  of  experience, 
hought,  if  they  wished  to  make  the  best  of  London 
they  ought  to  institute  a  very  eztenBive  B«ries  of 
MDts  on  the  application  of  the  sewage  to  lands  of 
i  degrees  of  (Sntility.  He  believed  that  muou  goud 
emit  if  the  ebaraoter  of  the  land  were  fint  taken 
re  oonakLentiQD  than  had  liitherto  been  the  case. 
■  the  paint  which  he  wished  to  bring  prominently 
beoieetiog. 

>.  SioiiST  said,  in  discussiDg  the  question  of  the 
ioa  of  London  sewage  to  land,  two  points  were  to 
idcred,  viz.,  quality  and  quantity.  The  Litter  was 
moos  that  it  eould  hardly  be  made  intelligible 
iTisyfld  in  tons  or  oubio  feet,  the  daily  supply 
iBeieni  to  cover  an  area  of  about  80  acres  three  leet 
ri  that  supply  required  to  be  disposed  of  day  by  day. 
■fact  to  the  quality,  it  was  not  what  they  formerly 
M,  diluted  with  merely  twelve  gallons  of  water 
ri,  bat  moro  nearly  with  forty  or  fifty  gall(»s. 
Wfi  they  were  now  past  the  time  for  theorising 
^■bjeot,  inasmuch  as  they  had  twenty  years' 
d  aperienoe.  He  found  that  up  to  the  present 
^  were  nine  towns  in  which  attempts  luui  been 
Id  apply  sewage  to  agricultural  purposes— 
k,  Cr^on,  Carlisle,  Edmburgh,  Malvern,  Ta- 
.  BHgby*  Watford,  and  Worthing.  These  towns 
d,  apon  the  whole,  the  most  successful  results 
sinad  of  this  application.  At  Edinburgh,  laige 
isa  had  been  affiled  to  poor  sandy  soils  with 
Bnha.  It  might  be  that  in  some  degree,  as  was 
J  Lord  Robert  Montagu,  it  was  wastefuUy  applied, 
be  towns  he  had  enumerated  the  success  had  been 
aif  gffeai  to  induce  other  towns  to  imitate  their 
I,  nod,  at  aU  events,  to  get  rid  of  a  nuisance  if 
d  not  make  profits.  At  Alnwick,  which  vras 
i  m-tL  district  subject  to  a  very  heavy  rainfall,  the 
of  aewa^  inrigation  had  been  abandoned  by  the 
.  He  did  not  conskler  tliat  an  aigument  against 
hit  it  lather  pointed  to  the  right  mode  of  applioa- 
a  the  ontaet  the  application  of  the  sewage  by 
of  the  pipe  and   hose    system  was  generaliy  in 

The  attempt  was  made  to  pump  up  everything ; 
M  who  were  most  enthusiastic  in  that  system 
Mdnned  it  in  favour  of  the  Edinburgh  meadow 
while  the  application  of  tiie  sewage  had  been 
d  lo  grass  crops,  to  the  almost  entire  exclusion  of 
CDpts  to  a|4>ly  it  to  cereal  crops.  One  great 
br  that  was,  perhaps,  to  be  found  in  the  fact  that 
m  too  yaluable  and  important  a  crop  to  the  farmer 
ide  the  subject  of  experiment.  With  fair  dtessing 
miage  amount  of  rain,  the  farmer  was  pretty 
tf  a  good  wheat  crop ;  therefore,  though  the 
ion  of  sewage  to  the  young  crop  of  wlieat  would 

be  beneficial  in  rare  cases,  tkie  fiirmen  would 
10  expensive  arrangements  for  this  jmipose.  Mr. 
ten  poad  a  return  of  the  results  obtained  in  the  nine 
le  had  enrnnerated,  which  showed  that,  in  most 
le  applieation  of  sewage  was  profitable,  the  sys- 
it  in  &vour  being  that  of  surface  irrigation  to  grass. 
Band  Jet  had  been  generally  discontinued.  AtWorth- 
norkawere  not  yet  in  operation ;  but  they  were  under 
^  of  Mr.  Bawlinson,  who,  after  gieat  expeiience 
jpe  Irrigation,  was  about  to  apply  the  sewage  of  a 
no  of  7,000  to  an  area  of  about  400  acres.  He  had 
the  hose  and  jet  system  as  an  expensive  process, 
hiah  no  ntislaetory  resnlta  could  be  looked  for, 
;  adopftad  the  open  meadow  system,  applying  it  to 
spa  only.  Then,  again,  en  this  sut^ect  they  had 
sOTigUy  pnntieal  opmion  of  Sir  Joseph  Pkxton, 
that  they  must  be  satisfied  with  seouring 
of  good  out  of  the  applicatwn  of  aawage 


under  special  circumstances,  without  expecting  it  to  bo 
universally  applicable.  His  experience  was  that  he  could 
place  the  sewage  made  by  250  persons  over  an  acre  of 
sandy  Und  in  a  year,  and  that  with  very  great  results 
as  to  the  growth  of  plants.  Sir  Joseph  Paxton 
also  stated  befoi-e  the  Committee  that  he  had  not  the 
slightest  notion  that  small  dressings  could  ever  be  success- 
fully applied  with  London  sewage.  Next,  he  came  to  the 
practical  experience  of  the  Earl  of  Essex,  in  respect  of 
the  sewage  opeiations  at  Watford,  who,  in  his  evidenoei 
stated  that  he  began  using  the  sewage  of  Watford  under 
the  impression  that  that  would  be  auffident  to  irrigate 
210  acres,  and  he  undcr|japed  that  area  of  land.  The 
quantity  of  sewage  he  obtained,  however,  was  about  60,000 
or  70,000  tons  a  year,  and  this  he  now  applied  to  only  10 
acres  of  Italian  rye-grass  and  35  acres  of  meadow  grass.  He 
put  6,000  or  6,000  tons  a-year  to  each  acre  of  Italian  rye- 
grass, and  600  tons  on  each  of  the  35  acres  of  meadow. 
After  hearing  such  opinions  as  these,  he  (Mr.  Sidney) 
thought  they  couM  place  but  little  weight  on  the  opinion 
expressed  by  Mr.  Walker  at  the  last  meeting,  that  720 
tons  a  year  per  acre  was  a  proper  application  of  sewage— 
an  opinion  with  which  Mr.  Walker's  tenants  entirely  dis- 
agreed. On  this  subject  they  had  also  heard  the  opinion 
of  his  friend.  Professor  Voelcker,  than  whom  no  man 
more  possessed  the  confidence  of  the  farmers  of  England. 
Without  disrespect  to  Mr.  Walker,  he  might  say  tluit  his 
absence  from  this  country  during  a  great  part  of  the  time 
these  experiments  were  being  made  at  Rugby,  did  not 
qualify  him  to  give  an  opinion  which  was  entitled  to 
equal  weight  with  those  of  the  practical  men  whom  he 
(Mr.  Sidney)  had  quoted :  and  two  of  Mr.  Walker's 
teiianta  had  told  him  personally  that  they  regarded  the 
small  application  of  sew^[e  as  of  no  use  whatever.  Again, 
Lmd  Robert  Montagu  referred  to  the  evidence  of  Mr. 
Meohi  in  favour  of  small  dressings  in  opposition  to  what 
his  lordship  regarded  as  the  profligate  emiiloyment  of 
sewage  on  the  part  of  Mr.  Lawes,  but  he  (Mr. 
Sidney)  challenged  any  one  who  had  visited  Mr, 
Mechi's  farm  to  say  that  any  inatanee  was  there 
shown  of  the  value  of  liquid  manure;  beoauw,  he 
ventured  to  say,  Mr.  Meohi  had  never  grown  a  good  ciop 
from  his  liquid  manure  solely— he  had  been  obliged  to 
use  solkl  manure  as  well.  There  was  another  dis- 
tinguished name  he  might  mention,  viz.,  Baron  LieUg, 
who  had  written  a  letter  in  the  newspapers,  telling  them 
that  after  twenty  years'  experience  on  the  subject 
of  sewage  manure,  they  were  all  wrong*  and  that  good 
farming  could  be  only  obtained  by  small  dreesingB. 
Now,  although  Liebig  was  a  oelebnted  man,  and  a  great 
chemist,  he  had  never  yet  meddled  with  a  practical  ques- 
tion without  being  entirely  wrong.  Twenty  years  ago  he 
denounced  deep  drainage  for  cereal  crops,  and  recom- 
mended the  introduoiion  of  a  mineml  manure  that  was 
to  grow  idl  sorts  of  crops,  but  it  had  been  a  failure. 
Since  then  he  had  informed  the  world  that  the  system  of 
farming  pursued  in  this  country  had  entirely  exhausted 
the  soil.  He  (Mr.  Sidney)  asked  the  formers  of  England 
to  be  guided  by  the  experience  of  practical  men,  sueh  as 
he  had  referred  to,  rather  than  by  the  theories  of  enthu- 
siasts. The  view  taken  by  Mr.  Morton,  as  to  the  best 
mode  of  using  London  sewage,  was,  he  tlHNight,  that 
which  would  faring  as  much  profit  aa  they  could  expect  to 
derive,  while  relieving  London  of  a  great  nuisance. 

Dr.  GiLBSiT  said,  having  had  a  great  deal  to  do  with 
the  Uugby  experiments,  ho  begged  to  be  allowed,  in  the 
absence  of  Mr.  Laww,  to  say  a  few  words  in  reply  to  what 
had  folleu  irom  Lord  Robert  Montagu  and  Mr.  Walker 
at  the  last  meeting,  and  also  in  rafersnce  to  Mr.  Morton'^ 
sUtement  as  the  result  of  his  observation  of  the  Rugby 
opeiations.  Mr.  Morton  had  stated  that,  in  passing  over 
the  fields,  he  mw  one  in  whioli  there  was  good  sweet 
heibage,  whfeh  had  been  fed  off,  and  in  another  coarse, 
couohy  giMs,  which  had  been  mown.  Now  it  was  quite 
evklentthat  Mr.  Morton  had  not  been  infcrmed  of  all  the 
fttftti  or  ho  would  not  have  given  the  two  difiisrent  mod^ 


204:  JOURNAL  OP  THE  SOCIETY  OP  ARTS,  Pbbbuabt  10, 1865. 


of  removing  the  crops  as  the  sole  reason  for  the  difference 
in  the  character  of  those  crops.  The  meadow  which  had 
been  fed  off  had  not  received  1,000  tons  of  sewage  an- 
nually, and  had  not  supported  one-third  the  stock  that 
the  more  highly-sewaged  and  coarser  herbage  had  done, 
whilst  it  had  received  repeated  dressings  of  sewage, 
and  the  other  none,  during  the  whole  of  the  ex- 
cessively dry  summer  of  last  year.  With  regard 
to  the  change  of  herbage,  it  was  well  known 
by  those  who  had  had  the  largest  experience  in  Edin- 
burgh, that  when  they  had  sown  fifteen  or  twenty  dif- 
fereut  kinds  of  grass,  in  a  few  years,  if  the  meadows  were 
successful,  and  they  gave  large  crops,  they  reduced  them 
down  to  two  or  three  plants,  and  they  could  not  help  it. 
It  was,  to  a  great  extent,  a  question  of  quantity  vertiu 
quality,  and  if  the  object  was  a  large  produce  per  acre, 
they  conld  not  have  the  complete  herbage  of  a  natural 
feeding  pasture,  and  no  one  need  attempt  to  get  it.  But 
Kr.  Walker,  in  his  evidence  before  L^rd  Robert 
Montagu's  Committee,  gave  a  statement  as  to  the  rules 
of  action  in  the  conduct  of  the  Rugby  experiments,  and 
he  (Dr.  Gilbert)  begged  to  state  that  both  the  rules  and 
the  practice  were  the  precise  contrary  to  those  which  were 
stated  by  Mr.  Walker.  Mr.  Walker  sUted  in  his 
evidence  that  "  there  was  a  preconcerted  qrstem  of 
watering  certain  plots  at  stated  times,  without  reference 
to  those  times  being  just  the  suitable  times  for  water- 
ing the  ground.  For  instance,  there  were  tJiree  plots  in 
each  field,  and  they  were  to  be  watered  ieriatim  at  given 
times,  without  reference  to  whether  the  grass  was  just 
then  ready  for  watering  or  not.  The  grass  was  allowed 
to  grow  extremely  rank,  till  it  was  quite  dead  at  the 
bottom ;  then  it  was  cut,  and  the  dry  stubble-like  stalks 
left  to  dry  a  considerable  time  in  the  sun ;  then,  and  not 
till  then,  it  was  watered  again,  and  took  a  considerable 
ti  me  to  revire."  Mr.  Lawes  being  asked  if  he  agreed 
with  that  statement,  replied,  **  I  do  not  say  that  such  a 
thing  may  not  have  lu^pened  in  the  course  of  the  last 
two  jrears  and  a  half,  ^^c."  Now  he  (Mr.  Gilbertj  would 
pat  it  to  any  gentleman  connected  with  affricultni^ 
whether  it  was  possible  to  sewage  any  considerable  portion 
of  land  and  have  no  patches  of  overgrown  crops  at  times  ? 
But  on  the  strength  of  Mr.  Walker's  statement,  and  of 
the  candid  admission  by  Mr.  Lawes,  that  the  thing  had 
oooasionaUy  happened,  Lord  Robert  Montagu,  in  his 
remarks  in  that  room  last  week,  had  stated  that  such  was 
the  prearranged  rule  in  the  conduct  of  the  experiments. 
His  lordship  said,  *<  not  only  was  it  wrong  from  the 
qusAtity  of  sewage  put  on  it,  but  also  from  the  precise  rulee 
which  were  laid  down  by  Mr.  Lawes  himself,  viz.,  that 
at  such  and  such  times  the  sewage  was  to  be  applied,  and 
at  certain  periods  the  grass  was  to  be  cut.    The  grsss 

Sew  very  long  and  rank,  and  rotted  at  the  roots,  but 
r.  Lawes  did  not  cut  it  because  the  prescribed  time  had 
not  arrived.  At  last  the  haymaking  time  came,  and  the 
grass  was  cut  and  carted  away,  while  the  rotted  roots 
were  left  to  bake  in  the  hot  summer  son.  The  land 
was  parched  and  cracked,  and  all  the  grags  worth  having 
was  kiUed."  He  (Dr.  GQbert)  begged  to  say  that,  as  to 
the  alleged  rule  of  the  application  of  the  sewage,  there 
was  just  some  plaunble  foundation  in  fiust,  but  as  to  the 
alleged  rule  of  catting,  there  was  none  whatever.  Fint, 
as  to  the  rules  of  application  of  sewage.  Looking  to  the 
fact  that  the  supply  of  sewage  was  constant  all  the  year 
round,  and  must  be  disposed  of  in  the  winter  as  well  as 
the  summer,  it  was  arranged  to  apply  the.quantities  fixed 
upon  for  each  plot,  within  certain  limits,  evenly  over  the 
year,  those  limits  being  entirely  dependent  on  the  condi- 
tion of  the  grass,  tlwayn  supposing  that  there  was  a  supply 
of  sewage  to  be  had,  which  was  not  always  the  case,  and 
thw  was  no  feult  of  the  Commission.  He  (Dr.  Gilbert) 
Tisited  those  fields  doriog  the  period  of  active  growth 
eyety  few  weeks,  and  it  was  his  duty  to  get  an  exact 
reawd  of  the  amount  af  sewage  applied  up  to  that  date, 
and  aooordmg  to  the  sUte  of  the  growth  to  give  directions 
as  to  the  quantity  that'  ahould  be  applied  during  the  ntzt 


few  weeks,  so  as  to  give  as  far  as  possible  the  quantity  they 
should  receive  in  summer,  at  the  most  advantageous 
period  for  the  grass.  The  rule  was  not  to  apply  sewage 
when  the  grass  was  nearly  ready  for  cutting,  and  to  apply 
it  again  immediately  the  plot  was  cleared.  But  it  had 
so  happened,  more  particularly  just  at  the  entrance  of 
Mr.  Walker's  field,  where  everybody  saw  it,  that  the 
land  in  that  field,  being  in  high  ridges  and  very  steep, 
it  had  been  found  very  difficult  to  get  the  sewage  on 
evenly,  although  a  man  was  constantly  employed  in  the 
field  to  secure  that  result ;  portions  of  tlie  plot  had  grown 
very  high,  while  the  remaining  portions  were  unfit  to  cut. 
Everybody  knew  that  with  the  exercise  of  the  utmost 
care  it  was  imporaible  to  get  the  sewage  quite  evenly  on 
land  so  laid  out,  and  that  the  result  must  be  inequality 
of  growth.  From  this  accidental  cause,  therefore,  it  had 
occasionally  happened  that  the  grass  on  comparatively 
small  portions  of  a  plot  had  been  allowed  to  remain 
longer  than  was  otherwise  desirable,  because  the  rest  of 
the  plot  was  not  fit  to  cut,  and  the  sewage  could  not  be 
applied  again  until  nearly  the  whole  was  cleared.  He 
therefore  begged  to  repeat  that  the  rules  laid  down,  and 
practice  almost  uniformly  followed,  both  as  to  the  appli- 
cation of  the  sewage  and  the  cutting  of  the  gnsa,  were 
precisely  the  contrary  to  those  stated  by  Mr.  Walker  in 
his  evidence,  and  by  Lord  R.  Montagu  at  the  last  meet- 
ing. His  lordship  had  also  endeavoured  to  give  the 
meeting  the  impression  that  Mr.  Lawes*  practical 
recommendation  to  the  public  was  to  apply  as  much 
as  from  60,000  to  70,000  tons  of  sewage  per 
acre,  and  his  lordship  put  it  to  the  meeting  what  was  to 
be  thought  of  the  opinions  of  a  gentleman  who  recom- 
mended from  50,000  to  70,000  tons  per  acre  ?  and  in  con- 
tradiction to  this  his  lordship  quoted  the  statement  of 
Mr.  Walker,  that  on  an  average  he  only  applied  760  tons 
per  acre.  Now  Mr.  Lawes  had,  in  his  evidence,  about 
half  a  dozen  times,  distinctly  stated  that  so  far  as  his  ex- 
perience  went,  about  6,000  tons  was  the  proper  amoant 
to  be  applied  to  grass  land ;  but  after  giving  that  eyt- 
denoe  over  and  over  again,  he  was  asked  a  question 
by  the  committee  as  to  what  he  would  do  provided 
he  had  an  unlimited  supply  of  sewage  for  nothing? 
to  which  his  reply  waa— *'  if  I  could  have  it  for  nothing, 
and  put  it  on  the  ground,  I  would  use  50,000,  60,000,  or 
70,000  tons  per  acre,  or  anything  yon  could  ffive  me."  It 
was,  then,  not  as  Mr.  Lawes'  recommendation  to  the 
public,  as  Lord  Robert  Montagu  had  with  such  want  of 
candour  endeavoured  to  persuaide  them,  but  simply  with 
the  view  to  getting  the  greatest  possible  produce  per  acre 
provided  he  were  to  have  the  sewage  for  nothing,  that  he 
said  he  would  under  those  conditions  use  so  lai^e  an 
amount.  The  following  quotations  from  his  evidence 
diowed  what  was  Mr.  Lawes'  practical  advice  on  the 
point : — 

4562.  "  I  should  think  that,  perhaps,  6,000  tons  woald  be 
as  much  as  I  shodd  wish  to  uie  opon  an  acre,  if  I  could  get  a 
suitable  dbtrict  for  it." 

4565.  **  I  ehoald  think  6,000  tons  per  acre,  bat  it  depends  a 
great  deal  on  a  nninber  of  eircomstances,  fto.** 

4567.  *•  Looking  to  the  interest  of  both  parties,  I  thoaldsay 
about  6,000  tons  per  acre ;  as  a  tenant,  I  should  say  30,000  or 
40,000  if  yott  gave  me  the  sewage.  If  ^ou  wanted  to  cbaige 
for  it,  I  should  confine  myself  to  somethmg  about  6,000." 

In  conclusion,  he  (Dr.  Gilbert)  would  ask,  what  would  be 
the  benefit  to  the  ratepaying  and  urban  populations  of  such 
un&ir  representations  of  evidence  on  this  great  question .  He 
would  ask,  whv  Mr.  Walker,  the  landlord  at  Rugby,  was 
examined,  whilst  his  tenants,  the  men  who  had  lost  the 
money  on  the  small  quantity  and  large  area  system,  were 
not  examined.  The  evidence  of  a  farmer  tenant  had,  it 
was  true,  been  taken,  and  he,  being  a  grazing  farmer,  and 
having  loet  much  money  by  his  sewage  farming  under  flir. 
Walker,  his  testimony  was  that  sewage  was  not  good  for 
either mssorarable land.  Butneitherofthe present tenanta 
(one  of  eleven  years'  experience)  had  been  examined.  Mr. 
Campb^  being  accidentally  at  the  House  on  one  oocastoo. 
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Lord  B.  MontagQ  offered  to  eiamine  him  if  he  wiahed, 
bttt  it  was  for  the  chairman  (Lord  B.  Montagu)  to  wish, 
lod  not  for  the  witnees,  so  he  was  not  ezamin^.  What- 
ever use  might  be  made  of  facts  and  eTidenoe,  and  what- 
ever sehemos  might  be  propoonded,  uilesa  it  could  be 
ihown  that  it  waa  to  the  interest  of  the  farmers  to  use  the 
sewage,  they  would  never  be  customers  for  it.  The  sub- 
ject was  eaaentially  a  practical  one,  and  practical  con- 
ndentioDe  ooald  not  be  ignored;  and  he  (Dr.  Gilbert) 
wss  confident  that  if  sewage  could  not  be  delivered  on 
the  land  at  an  average  of  considerably  less  per  ton  the 
year  nmnd  than  had  been  proposed  by  sanguine  and 
theoretical  peraons,  the  farmers  would  not  use  it,  and 
nothing  bot  loss,  disappointment,  and  further  postpone- 
ment of  the  settlement  of  this  question  would  result. 

Hr.  Alderman  Miohi  said,  to  a  certain  extent,  they 
most  look  for  the  same  descriptions  of  prejudice  on  the 
Rwage  qoettion  as  existed  in  the  early  days  of  gas  and 
nilways.  It  might  be  said  to  be  the  great  question  of  the 
age,  becaose  it  was  quite  dear  the  food  of  the  people  of 
this  country  depended  on  properly  putting  upon  the  soil 
human  and  animal  excrement;  and  if  he  differed  from 

Eitlemen  who  advocated  large  applications  of  sewage  to 
d,  it  was  on  this  principle,  that  they  had  it  in  evidence 
that  the  fiumed  land  of  England,  in  its  present  form, 
received  the  excrement  of  about  two  sheep  to  the  acre,  and 
therefore  when  a  sadden  jump  was  proposed  to  what  was 
eqatvalsnt  to  two  or  three  hundred  sheep  per  acre  as 
the  raaburial  provision  it  astonished  farmers  very  much. 
Then  there 'was  another  view  of  the  question.    If  his 
cilcalatioiis  were   right,  it  required    the   produce    of 
6,000,000  acres  of  land  to  feed  the  8,000,000  popuUtion 
oi  London.    It  was  true  they  had  the  difflknlty— or  what 
was  said  to  be  a  diffionlty— to  deal  with,  that  the  manure 
^''ontained   in  sewage  was  mixed  up  with  a  veiy  large 
amooBt  of  water,  and  there  naturally  arose  the  question— 
finiy  whether  the  conducting  of  so  large  a  mass  of  liquid 
to  the  land  could  be  i«acticaily  carried  out  with  a  profit ; 
and,  secondly,  whether  that  additional  quantity  of  rain- 
<aU — 10  to  call  it— would  be  injurious  to  the  soil?    The 
evidence  of  eminent  hydraulic  engineers  was  that  they 
eoold  caiM  1,000  tons  of  sewage  800  feet  at  a  cost  of  18s. 
tol4fl.    If  they  applied  that  test  to  the  cost  of  raising 
the   whole  of  the  sewage  of  London,  he  could   not 
make  it  come   to   more  than    £500   per  day.    Now, 
if   they    were   to   believe   Liebig,    he   told   them,   in 
his    reeent   paper,    that   the  sewage   of  London   was 
of  the  valne  of  £12,000  a  day.      Baron    Liebig  had 
leoemtly    addressed   a   paper   to   the   Lord   Mayor   of 
London,    for    which   the   thanks   of  the   Corporation 
woold  be   voted   to    him,  which   appeared  to  exhaust 
the  question  as  to  the  value  of  sewage  and  the  most  I 
pcofilable  mode  of  using  it.    Arguments  had  been  em- 
^oyed  against  applying  it  to  certain  soils.    His  friend, 
^oieasor  Voelcker,  said  some  qualities  of  land  required 
»  great  deal  and  others  wanted  very  little  of  it ;  but  if 
they  looked  at  the  area  of  6,000,000  acres  which  he 
bad  lefened  to,  they  would  find  that  nine-tenths  of  it 
was  so  poor  that  it  would  bear  a  double  and  treble  supply 
of^  mannra.    Bat  what  did  they  propose  to  do   on  the 
principle  of  large    applications?     It   was  proposed   to 
dcnode  the  great  area  of  the  land  of  the  fertihty  which 
had  been  exhausted  by  the  crop,  and  spread  it  over  a 
■sailer  area  in  the  immediate  vicinity  of^  the  town.    He 
eared  nothing  for  any  of  the  great  rival  schemes,  but  he 
mke  of  this  ooly  as  a  great  national  question.   Then  came 
tne  qoestion  whether  sewage  was  best  for  one  crop  or 
for  another.      The  notion   seemed  to  prevail  at  present 
that  it  was  almost   exclusively  adapted  to  the  growth 
of  gnsa  oofB.     But  what  did  Liebig  say  on  the  sub- 
ied?    He  said   it   was   a   great  mistake  to  put  it  on 
gnas  crops    at   all,  inasmuch   as   it  supplied  a  large 
amoont  of  fertilinnff  properties  which  were  not  required 
for  giaiiB.  bat  which  would  be  of  great  value  to  cereal 
lUatM.    Jfr.  Sidney  had  said  that  he  (Mr.  Mechi)  knew 
ooChiDg  aboat  sswage  I  Why,  for  fifteen  years  he  had  put 


all  the  excrements  of  his  animals  and  the  sewage  of 
twelve  people  in  his  house  on  his  land,  and  if  that,  mixed 
with  large  quantities  of  water,  was  not  sewage,  animal 
and  human,  he  did  not  know  what  was.  The  great  mis- 
take that  had  been  made  was  applying  sewage  to  slow- 
growing  fine  grasses  in  larffe  quantities,  when  it  should 
have  been  applied  to  rapidly-growing  gi-asses  of  good 
quality.  Italian  rye- grass  after  sewage  was  so  rich 
that  they  did  not  dare  to  give  a  full  supply 
of  it  to  young  animals  because  it  would  kill  them. 
He  had  lately  had  some  calves  die,  and  Professor  Symonds 
told  him  the  reason  was  the  extreme  richness  of  the 
Italian  grass  on  which  they  had  been  fed.  A  practical 
farmer  might  regard  the  long,  rank,  strawy-looking  hay 
from  Italian  grass  as  very  poor  stuff,  but  the  men  who 
fed  horses  and  fat  bullocks  upon  it  said  they  had  never 
seen  their  animals  in  such  condition,  even  when  they  had 
the  best  clover  hay,  or  the  best  meadow  grass.  This 
Italian  lye-grass,  which  was  a  rapidly-growing  grass,  was 
particularly  suited  to  large  applications  of  moisture,  for 
in  the  dry  Midland,  Eastern,  and  Southern  counties,  where 
there  was  not  much  rain,  those  who  attempted  to  grow 
Italian  rye-grass  never  got  a  second  crop,  because  it 
absorbed  and  evaporated  such  a  large  amount  of  moisture; 
and  he  could  understand  perfectly  what  had  been  said  by 
Dr.  Gilbert,  that  the  application  of  a  large  quantity  of 
sewage  would  produce  plants  adapted  to  that  large  applica- 
tion, for  by  changing  the  application  they  changed  the  plant; 
the  extent  of  moisture  applied  would  actually  regulate 
the  kind  of  grass  produced.  He  congratulated  the  Board 
of  Works  in  having  taken  active  steps  in  this  matter,  and 
the  Society  of  Arts  on  the  present  discussion.  It  might 
take  some  time  to  settle  finally  the  best  mode  of  applying 
London  sewage  with  profit  and  with  good  results,  but  in 
the  meantime  what  he  would  guard  the  Board  of  Works 
against,  was  the  parting  for  ever  with  that  which  they 
knew  to  be  valuable.  When  such  a  man  as  Liebig  stated 
the  sewage  of  London  to  be  worth  £2,000,000  a  year» 
minus  the  cost  of  application,  it  was  a  great  mistake  to 
give  that  valuable  property  away,  except  for  a  limited 
time  and  under  certain  conditions.  The  whole  subject 
demanded  serious  attention,  affecting  as  it  did,  not  only 
the  ratepayers,  but  the  general  interests  of  the  country. 

Mr.  Robert  Rawldtson  said  he  did  not  like  to  venture 
to  say  much  on  this  subject,  because  he  did  not  profon  to 
have  any  intimate  knowledge  of  agriculture,  but  it  did  so 
happen  that  he  had  had  a  pretty  wide  experience  in  the 
examination  of  districts  where  sewage  works  were  being 
constructed,  and  where  sewage  application  had  taken 
place,  and  he  had  also  necessarily  paid  some  attention  to  the 
schemes  which  had  been  propounded  for  the  application 
of  the  sewage  of  the  metropolis  to  land.  He  had  only 
a  few  minutes  ago  heard  it  intimated,  by  so  high  an  au- 
thority as  Mr.  Alderman  Mechi,  that  there  was  a  pro- 
bable advantage  to  arise  to  the  metropolis  in  applying  its 
sewage  to  large  areas  for  agricultural  purposes  in  small 
dressings.  He  could  only  say  that,  at  the  present  mo- 
ment, all  the  knowledge  he  possessed,  and  all  the  expe- 
rience that  had  come  to  him,  were  in  a  directly  contrary 
direction ;  and  he  also  held  that  if  large  sums  of  money 
were  raised  by  a  company,  and  if  the  large  works  planned 
were  attempted  for  the  application  of  the  sewage  of 
the  metropolis  over  hundreds  of  thousands  of  acres, 
he  thought  that  it  would  only  result  in  bankruptcy. 
To  carry  sewage  over  large  areas  necessarily  involved  two 
things,  very  expensive  lifting  power,  and  very  expensive 
permanent  plant  below  the  surface  for  the  so-called  dis- 
tribution. Where  the  application  of  sewage  had  been  a 
success  he  found  that  it  was  in  cases  where  it  had  been 
applied  in  large  dressmes,  in  the  simplest  possible  manner, 
over  comparatively  smiUl  areas,  with  no  price  paid  for  it, 
and  with  very  simple  apparatus.  In  Edinburgh  there  was 
a  very  limited  area,  about  400  acres,  receiving  the  refose 
of  a  considend>le  portion  of  the  city,  which  came  down 
without  any  cost,  without  any  fettering  conditions  as  to 
how,  when,  or  in  what  way  it  shoold  be  used.     The 
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greatest  poasible  resolti  were  thus  produced  from  the  Und 
BO  treated ;  but  in  the  town  of  ikith,  clear-headed,  cal- 
culating  Scotchmen  were  going  to  expend  £66,000  in 
sewering  the  Leith  district ;  and  in  the  face  of  a  rental  o^ 
£S5  an  acre  on  the  opposite  side  of  the  city,  they  werei 
spending  this  large  amount  of  money  to  carry  the  pipes 
on  to  the  sea  that  the  sewage  might  there  be  discharged. 
If  any  one  thought  they  were  wrong  in  this,  and  would 
like  to  take  the  sewage  and  make  use  of  it,  he  (Mr.  Baw- 
linson)  would  be  happy  to  place  him  in  communication 
with  tiie  Corporation  of  Edinburgh,  who  would  be  only 
too  happy  to  let  him  have  the  sewage  for  nothing.  Surely 
there  was  something  in  this,  in  spite  of  what  Alderman 
Hechi  had  said  about  the  necessity  of  taking  the  sewage 
iMck  to  the  land.  Was  there  no  escape  from  the  dilemma 
otherwise  than  committing  themselves  to  an  extravagant 
expenditure  of  money  which  would  not  be  remunerative? 
How  long  would  a  scheme  of  applying  sewage  be  carried  on 
if  it  did  not  pay  ?  They  might  manage  by  some  means  or 
other  to  utilise  the  sewage  in  a  profitable  manner,  but  to 
flsy  that  the  sew«ge  of  Condon,  which  was  the  produce  of 
8,000,000  of  peo^e,  should  be  applied  over  6,000,000  or 
even  1,000,000  acres,  was  an  absolute  fallacy.  In  his 
opinion  no  such  system  could  be  carried  -out.  Then, 
again,  with  regard  to  the  mode  of  applyipg  sewAge,  he 
would  give  them  in  a  rough  way  the  amount  which  it 
would  cost  to  ^pe  the  whole  area.  In  round  numbers, 
the  cast-iron  pipes  they  would  have  ta  lay  down  would 
cost  a  shilling  per  inch  in  the  diameter  for  a  yard  in 
■length.  If  they  took  the  ^^reaiest  and  most  suooesslul 
examples  of  insgation  of  which,  they  had  aoy  knowledge, 
where  large  volumes  of  water  had  long  be«i  regu- 
larly poured  over  the  land,  produciug  i^Mlly  great  re- 
sults, such  as  in  the  northei'n  parts  of  Italy,  sod  in 
some  parts  of  India,  they  would  find  that  the  whole 
of  the  water  was.  distributed  by  canals,  open  camen, 
>and  open  runnels.  It  might  be  said  that  this  was  water, 
and  what  ibey  were  now.  dealing  with  was  sewstge,  but  if 
,  they  had  attemi^  toiiistribute  the  water  by  underground 
conduits  of  eastriron,  the  wocks  would  have  oost  24  times 
i«a  much  as  they  had  done.  ,Xiord  JEtobert  Honti^  had 
Aooused  him  of  having  .given  evidence  before  the  Com- 
mittee which  waa  contrary  -to  his  opmioBs.  He  could  only 
,  say  that  if  in  giving  his  evidence  he  (ailed  to  make  his 
,2Qeaniug  dear  it  was  from  no  dishonest  motive ;  but  his 
own  belief  was  that  his  evidence  and' his  opinions  were  in 
,  perfect  accordance. 

Mr.  Bowixa  said  he  should  be  glad  to  accept  Mr.  Bawlin- 
son'soffer  to  be  put  in  communication  with  the  authorities 
at  Leith,and  would  gladly  take  the  sewage  of  that  plaoe. 
.  As  they  had  heard  so  often,  there  were  two  modes  of 
applying  the  sewage  which  were  now  being  advocated  by 
oppGNdog  parties,  one  that  of  small  dresmogs  over  large 
areas,  and  the  other  laige  drassings  over  small  areas.  The 
mode,  however,  to  be  adopted  was  that  which  weald 
enable  the  real  value  of  the  sewage  to  be  fully  made  use 
of,  giving  the  ratepayer  his  share  in  this  value,  r'or  his  own 
wrt,  he  believed  the  sewage  was  a  very  valuable  property. 
Baron  Liebig  and  others  said  that  the  sewage  was  worth 
about  twopence  per  ton.  Hofmannand  Witt  had 
adopted  one  method  of  proceeding,  and  Baron  Liebig 
another,  and  yet  they  all  three  arrived  at  about  the  same 
result  as  to  the  actual  value  of  the  sewage.  If  the 
sewage  were  applied  in  such  enormous  dressings  as  10,000 
to  20,000  tons  to.  an  acre,  as  done  at  Edinburgh,  and  as 
proposed  by  Messrs.  Napier  and  Hope,  how  wss  it  possible 
to  recover  one^fiftieth  part  of  its  value?  Liebig  gave 
it  as  his  opinion  that  sand  was  the  last  soil  and  gian  the 
last  crop  to  which  sewage  should  be  applied.  He  did  not 
believe  that  the  Board  of  Works  had  had  the  inteoset  of 
the  ratepayers  of  the  metropolis  at  heart  in  what  they 
had  done,a!nd  it  would  be  a.som*ce  of  satisfaction  to  every- 
body if  that  body  would  only  come  ibrwaid  and  allow 
their  plans  to  be  tested.  All  interested  in  the  matter 
must  be  glad  that  Lord  Robert  Montagu  had  again  taken 
the  subject  up,  and  that  there  would  be  an  inquiry  into 


all  the  plans  which  had  been  proposed  for  the  utilisation 
of  the  sewage,  entirely  without  the  aseistaDoe  of  the 
Metropolitan  Board  of  Works. 

Mr.  Habuis  said  there  was  one  point  which  they  seeoMd 
to  have  lost  sight  of,  and  that  was  that  the  Metropolitan 
Board  of  Works  required  the  ^wage  to  be  taken  away  so 
as  not  to  be  a  nuiianae.  Taking  the  sewage  of  the  nor- 
thern part  of  the  metropolis  at  the  quantity  skated,  it 
would  be  found  that  if  .it  travelled  at  the  late  of  a  mile 
and  a  half  an  hour,  it  would  oocupy  a  ohaimelof  aom^ 
thing  like  20  feet  wide  and  6  feet  deep.  Here  was  a 
small  river  constantly  coming  down  to  be  provided  fior, 
and  whuh  must  be  dealt  with  as  it  came.  This  wss  a 
fact  which  materially  afiEected  the  ^holeqoestioii.  He 
would  say  nothing  about  the  engineering  part  of  the  ease, 
but  the  ohemical  question  was  a  veiy  important  one.  It 
was  now  generally.  aoJmowledged  by  ebemists  that  the 
sewage  was  worth  about  6s.  per  head  of  the  popnlatjon. 
It  was  best  to  speak  of  it  as  so  mueh  per  head,  beQameif 
the  value  per  ton  were  given,  the  question  of  dilutiaa 
entered  so  materially  into  tiie  matter  that  it  w«s  im- 
possible to  get  at  anything  like  ooneot  results.  The 
sewsge  oE  Croydon,  for  iastaiMe,  was  dUuted  to  twice  the 
extent  of  that  of  Watford,  aod  of  ooorse  the  intriiMO 
value  of  a  ton  in  one  oase  would  be  double  thatwhiohtt 
wouldrbe  in  the  other.  But- what  <Ud  .Liebig  say  in  fail 
letter  about  the  sewage  in  this  diluted'State  /  He  ssid, 
"  In  the  diluted  state  In  which  these  nfawienisare  fsssaf 
in  sewer  water  they  are -without  any  .OMraaatile  vmlne." 
The  ratepayers  of  London  were  the  owners  of  Uus  aanffin 
its  rough  state,  and  the  iamers  were  the  nMumteetaran 
whohad  tagetthe.  me(tal  fzom  the  ore  supplied  to«<thsm 
by  the  rate|iayerB.  As  fsr  as  experienee  >went,  ho  Amad 
sewage- so  far  from  retniaiug  6s.  pen  head « of  the  popu- 
lation very  often  did  not  ^«  back  oiore  thsA28.fi«t  hMid. 
Liebig  nUed  the  agriculturists  in  his  letter  (or  ipayiag 
twioe  the  value  for  guaoo.  He  told  them  that  they  wers 
beiug  deluded  by  the  ohemists  of'  the  oaHotiyy>and  were 

giving  il& a  ton  for  what  wes^worthooly  £6  or  £7.  For 
is  own  part  he  did  not  helieve  jbat  thot  agrica  tearists  of 
Great  Britain  were'SO  foolish)  aod  that  t^oy.  woHld-  not 
ooDtinue  to.give  such  m  sum  ior  any  article  if  they  didflot 
fiadthat  they  gota  guidfroqito,  Ineompariog  sewa^ewith 
other  manures,  it  must  be  rememheied  thut  they  could  apply 
other  manures  when  and  how  they  pleased,  but  th^  hid  to 
take  the  sewage  throughout  the  yeasandapply  it  eveiyd^. 
Sewage  was  an  exoeptiooal  manuse,  and  the  ooly  pezaoos 
at  all  who  used  manure  in  a  aianiier  analogous  to  thai  in 
whieh  sewage  should  be  used  were  marifiet  gaidenecis,  who, 
near  London,  sometimes  applied  70  tons  of  maanre  per 
acre  to  their  land,  which  quantity  ooDtaioed  twie^  as 
much  phqsphorio  acid  and  twice  as  much  potash  aa  7,000 
tons  of  sewage,  and  about  two-thirds  the  quantity  of 
ammonia.  If,  then,  they  looked  upon  mathet-f^ardcoiag 
as  the  highest  form  of  agriculture,  they  most  allow  that 
the  application  of  7,000  ions  of  sewage  per  acre  oould 
not  be  considered  excessive.  Baion  Lie^  stated  in  htt 
letter  that  if  a  possibility  was  offered  to  the  lanner  to 
get  back  as  sewage  those  matters  which  he  had  carried  as 
food  to  the  town,  that  was  to  say,  if  he  gave  his  fieUs 
the  same,  both  in  quantity  and  in  qaality,  whioh  had 
been  tslcen  from  them,  ti^ir  fertility  might  then  be 
assured  to  an  endless  number  of  years,  but  was  there  a 
possibility  of  doing  this?  They  had  a  plan  betee 
them  by  which  it  was  proposed  to  aroly  the  aewage 
of  the  three  million  of  inhabitants  of  London  to  about 
630,000  acres.  If  they  applied  tiiis  prinoiple  to  the  whole 
of  England  and  Wales,  the  population  being  about 
20,000,000,  they  would  find  that  the  whole  amoant  of 
sewage  would  require  about  3,500,000  acres  of  land, 
whereas  the  total  acreage  of  £nglaod  and  Wales  was 
about  37,000*000 ;  and  thus  on  the  most  extensive  plan 
proposed  only  about  a  tithe  of  the  whole  of  the  land 
could  receive  the  benefit  of  the  sewage,  and  what  was 
to  become  of  the  other  nine^tenths  ?  fiaron  Liefaig 
stated  that  we  wsie  oiow  xefMshiag  our  land  and  kasp- 
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in^npoar  prodaoe  by  the  appIicatioD  of  laiill[e  importa- 
tns  of  gimi«.>,  which  sapply  would  very  soon  coase,  and 
tioi  oar  land  would  then  go  oat  of  cultivatioiii  and  we 
ihnild  be  redneed  to  a  state  of  famioo.  This  waa  a  con- 
dMOD  to  which  they  might  fairly  come  from  Ltebig'a 
atalemeDt.  Bat  was  there  any  sach  fear  for  Eoglish 
igriceltoristfl?  He  believed  not,  for  if  tlie  supply  of  gnano 
shBold  f«n,  he  had  no  doubt  they  would  exercise  their  in- 
gtiDnity  in  discovering  some  other  material  which  would 
tDBwer  the  eame  purpose. 

Mr.  Wm.  Hawks  said  he  quite  agreed  with  the  remarks 
of  Mr.  Alderman  Meohi  as  to  the  great  advance  whieh 
Ihii  qoesHoo  had  made,  aud  he  believed  tliat  there  were 
ploaty  of  gentlemen  to  be  found  in  England  who  would 
tike  the  matter  into  their  consideration,  and,  after  they 
had  formed  their  optsions  upon  it,  would  support  those 
o^mons  by  their  capitid.  In  this  way  experiments  would 
te  made,  and  in  the  couree  of  a  few  years  he  had  no 
dosbt  thit  they  would  arrive  at  the  solution  of  the 
pnMera,  and  would  find  out  the  best  mode  of  applying 
snrage  to  the  land.  He  did  not  believe  that  they  would 
nmch  longer  neglect  the  great  lesson  which  Providence 
had  taught  them,  that  of  returning  to  the  soil  that  which 
tlMy  had  previonsly  taken  from  it,  and  enabling  it  to  re- 
piodttee  tile  same  materials.  It  was  a  question  which  re- 
qoiivd  time,  scienee,  and  capital.  They  must  not  dis- 
Rgvd  either  of  these,  and  if  at  any  time,  even  during 
the  present  sessioD,  any  new  information  could  be  ob- 
taioed,  or  old  information  be  supported  by  new  arguments, 
the  Society  of  Arte  would  be  very  glad  to  give  an 
opportonity  fbr  re-opening  the  subject. 

Mr.  8tua«t  Babkeb,  after  expressing  his  satisfaction* 
at  hearnig  Mr.  M<trton*8  valuable  paper,  and  alluding  to 
the  various  schemes  which  had  been  proposed,  said  his 
own  experience  led  him  to  the  conclusion  that  the  best 
mens  of  applying  sewage  was  by  ordinary  irrigation,  and 
that  by  tfa»  method  they  could  obtain  a  maximum  result 
at  a  miDimom  of  cost  and  labour.    He  had  applied  the 
Mfige  oo  a  farm  by  means  of  a  hose  and  tap,  and  scarcely 
ay  beneficial  result  had  ibUowed,  but  he  afterwards  cut 
as  open  dimin  and  the  result  was  immediately  perceptible 
is  the  teereMed  quality  and  crop  of  grass.    If  they  were 
to  commence  the  work  again  there  was  no  doubt  that 
one   improvement   might   be  made,  but  it   must  be 
rBooUeeted    that    the  sewage  of  London   was   now   at 
Ekrking,    and    that    it   could   not    be   brought   back, 
bat  mnal  be  dealt  with  under  existing  circumstances. 
If  H    was    not    allowed  to   go   into    the   river  as  at 
raent    proposed,   then    it   must   be    carried    farther 
oowa  the  river.     There  was  no  reference  in  the  paper  to 
the  Ap^iniion  of  sewage  at  Carlisle,  where  the  experi- 
Sfecnt  nad  been  highly  successful.    A  mode  of  deodorising 
the  sewage,  and  applying  it  to  the  land  had  been  adopted. 
Tbe  popdiation  was  about  22,000,  and  the  sewage  waa 
ipptSeid  to  70  acres.    During  the  last  30  years  we  had 
been  vlolatihg  the  natunl  law,  that  what  was  taken  from 
the  earth  ahould  be  returned  to  it  again.      Of  late  years, 
instead  of  potting  the  refase  of  our  towns  on  the  land,  we 
had  thrown  it  away  into  the  rivers,  where  it  had  been 
pngodicial    in    eveiy   respect.      The   connexion  which 
Deoesaarily  existed  between  the  application  of  sewage  and 
the  dninage  of  land,  was  most  important.    If  sewage  was 
to  be  applied  in  quantity,  the  land  mast  be  thoroughly 
dnined  in  ocder  to  cany  oflf  the  water,  and  unless  this 
were  done  we  should,  by  the  frequent  application  of  large 
qmntfties  of  sewage,  convert  our  meadows  and  lowlands 
iaie  so  many  marshes  and  bogs.  But  in  many  cases,  where 
there  was  sufficient  fall^  and  the  pipes  were  large  enough, 
the  dndns  mi^ht  be  made  to  answer  the  two-fold  pur- 
pose  of    diaming    the   land   and    of    conveying    the 
ismge  to  an^  part  of  a  field  where  it  might  be  re- 
(pdred.      This   might  be  aeoomplished  by  connecting 
the  upper  end  of  the  drain  (covered  by  a  grate)  with  the 
canter  or  feeder,  and  by  means  of  pluga  and  spout  drains, 
tlaoed  at  intervals,  the  sewage  might  be  thrown  alter- 
nately over  various  portions  of  the  land .    The  advantages 


of  this  plan  would  be  that  sewage  would  be  economiaed,' 
and  tliat  the  land  at  the  lower  end  of  the  field  would  not 
receive  the  sewage  which  had  already  passed  over  the 
upper  portion,  and  which  had  therefore  lost  much  of  its 
fertilising  power,  but  would  derive  its  supply  fresh  from 
the  drains.  We  should  not  then  see,  as  we  frequently 
did  now,  a  luxuriant  crop  at  the  upper  end,  and  a  deficient 
one  in  tlie  lower  part  of  the  field,  but  the  crop  would  be 
equally  good  tlut>nghout.  In  many  positions,  too, 
hydrants  and  hose  and  jet  might  thus  be  dispensed  with, 
and  the  whole  plan  could  be  carried  out  by  a  small  ad- 
dition to  the  ordinary  cost  of  drainage.  This,  he  might 
say,  was'  not  a  mere  theory,  but  a  plan  which  he  had 
adopted  in  water  meadows  with  success.  Ue  was  glad  to 
see  that  Lord  Robert  Montagu  was  again  going  to  bring 
forward  in  Parliament  the  subjbctof  the  application  of 
town  sewage. 

Dr.  BAOHHOFFirBB  said  that  the  appointment  of  another 
committee  to  inquhe  into  this  matter  was  the  very  last 
thing  he  should  like  to  see,  if  it  was  to  be  such  a  committee 
as  they  had  had  t)efore.  The  two  schemes  proposed  re* 
minded  him  of  the  opposing  systems  of  homseopathy  and 
allopathy,  and  his  own  experience  led  him  to  prefer  the 
allopathic  course  of  treatment— he  preferred  large  doses  of 
manure  to  small  areas  of  land.  As  liad  been  said,  the 
sewage  of  London  was.  already  at  Barkhig,  and  could  not 
be  kept  there,  but  if  the  smaU  dosing  system  were  adopted, 
they  would  be  obliged  to  aeodorise  it  there,  and  turn  it 
into  the  Thames.  When  they  considered  the  millions  of 
money  which  Londoners  had  spent  to  take  the  sewage  to 
Barking,  was  it  common  sense  to  spend  millions  more  to 
have  it  brought  liack  again?  In  his  opinion  no  system 
could  be  successful  which  did  not  use  every  atom  of  the 
sewage  at  such  a  distance  from  London  that  it  should  not 
be  a  nuisance  to  the  metropolis.  A  great  deal  had  been 
said  about  the  value  of  London  sewi^e,  but  the  experi- 
ments which  had  been  made  by  Dr.  Hofmann  and  Mr. 
Witt  had  no  value  as  regarded  London  sewage.  The 
analyses  were  quite  correct  as  far  as  they  went,  but  they 
did  not  go  far  enough. 

The  Chairman  said  that,  at  that  late  period  of  the  dis- 
cussion, he  should  only  enter  into  the  subject  to  correct 
some  grave  misai^>rehensions.  Mir.  Walker  had  stated 
that  the  General  Board  of  Health,  or  had  implied  that  he 
(the  Chairman)  had  at  the  outset  recommended  the  ap- 
plication of  a  certain  quantity  of  sewage— -5,000  gallons 
per  acre.  He  had  made  no  recommendation  of  the  sort* 
What  he  had  done  with  the  principle  ih)m  the  first  had 
been  to  recommend  trial  works  on  every  occasion  for  its 
application,  both  on  account  of  the  great  diversity  of  soil^ 
(as  noticed  by  Profesaor  Voelcker),  as  well  as  of  the 
various  crops.  Then,  again,  the  kind  of  sewage,  and  the 
extent  of  its  dilation,  were  matters  of  importance.  la 
writings,  and  m  this  diseussion,  sewage  maniire 
had  been  assumed  to  be  very  much  of  one  quality* 
In  one  town,  however,  the  sapply  was  at  the  rate  of  300 
gallons  per  house,  the  greMiet  part  of  which  was  waste, 
(at  Croydon,  for  example,}  whilst  in  another  on  the  eon- 
stant  system*  the  supply  was  not  more  than  forty  gallons 
per  house.  Then,  agam,  no  care  had  usually  been  taken 
as  to  the  sort  of  soil-pan  or  water-closet  introduoed  to  en- 
sure the  least  quantity  of  water  bemg  used  for  dleansmg 
and  conveyance,  and  consequently  for  dilution.  In  some, 
half  a  gallon  of  water  sufficed,  in  others  two  gallolis  or 
mora  were  used.  Instructions  had  early  been  given  to 
intercept  sewage  from  old  natural  water-courses,  and  to 
prevent  subsoil  water,  or  surface  water,  getthig  into  the 
sewers,  sending  the  rainfall  proper  from  the  uncovered  por- 
tions. In  London,  under  a  proper  system  of  engineenng, 
the  old  natural  water-courses,  the  Old  Bourne,  the  Bast 
Bourne,  the  West  Bourne,  would  have  been  res*^^  ^ 
their  natural  funcUons.  and  storm-waters  would  have 
been  conveyed  to  the  river  through  them ;  instead  of 
which  they  had  been  treated  as  sewers,  and  made  to  dis- 
charge storm  and  subsoil  water  into  most  expMSivelyand 
unnecessarily  enlarged  intercepting  sewers.    Hence  the 
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oondiiion  of  the  sewiige  in  the  dry  weather  flow,  in  wet 
we«theri  and  in  stormB,  was  widely  varied.    In  one  con- 
dition it  would  be  yalosible,  in  another  to  diluted  as  to  be 
Qomparatively  valaeloaa.    It  had  yet  to  be  tanght  that 
intemal  care  as  to  the  adjostmeot  of  the  apparatus  for 
its  collection  and  removal,  was  needful  to  preserve  it  in 
the  best  condition  for  its  regular  and  efficient  applicatioD. 
Again,  by  most  chemists  even,  no  distinction  had  been 
made  of  the  wide  difference  between  fresh  and  putrid 
«ewage.     Yet  the  difference  was  extreme.     Professor 
Voelcker  had  proved,  that  throughout  the  country  the 
ikrmers  wasted  full  one-third  of  the  farm  yard  manure 
by  not  using  it  fresh.     The  difference  in  efficiency  be- 
tween fredi  and  putrid  sewage  was  even  greater.    The 
matter  contained  in  the   water   discharged  as  sewase 
from   London  was  generally  a  year  old  at  least.     It 
was  the  disintegrated  matter,  the  overflow  of  cesspools, 
or  of  badly  constructed  drains  of  deposit,  or  sewers  of 
•deposit,  of  which  there  were  some  bundled  miles  in  London, 
constantly  giving  off  effluvia,  wasting  manure  in  houses 
and  streets.      People  complained  of  the  pollution   of 
rivers ;  where  putrid  sewage  from  old  town  sewers  was 
dishaiged  into  rivers  it  lulled  the  fish;  where   fresh 
sewage  was  discharged  ft  anpeared  to  feed  them.    At 
CarlSle,  which  had  been  newly  drained  with  pipe  drains, 
it  was  stated  that  the  fish  greatly  increased  in  quantity 
and  improved  in  quality.      At  Ely,  also,  the  anglers 
found   their   best  sport   at   Mie   mouth   of    the   pipe 
sewers.      So    much    for    the     consolation     of     those 
who  were  more  anxious  for  the  preservation   of  fish 
than  for  the  population  of  towns.    Bat  there  was  a  better 
use  for  sewaee  than  feeding  fish.    In  this  diversity  of  the 
conditions  of  sewage  he  liad  always  advised  that  all  out- 
lajTS  should  be  preceded  and  governed  by  trial-works,  i6 
determine  the  extent  of  land  that  would  absorb  a  given 
quantity  in  ordinary  conditions.      They  should  make 
tne  trials  by  the  water-pot,  or  by  the  water-cart,  in 
measured  quantities,  to  see  how  much  the  land,  with  and 
without  vegetation,  would  absorb  and   retain  without 
letting  any  run  off  or  run  through  at  each  dressing. 
Having  thus  ascertained  the  maximum  quantity  which  the 
particiSar  soil  and  vegetation  would  utilise,  the  next 
question  to  consider  was,  the  most  economical  means  of 
bringing  the  sewage  to  the  land  and  distributing  it. 
Iron   pipes   usually  cost   about  £5  an  acre.     In  some 
oases,  where  the  ground  had  a  natural  indinatioD,  as  in 
Devonshire  water  meadows,  they  were  laid  out  for  less 
than  that,  but  in  general  the  water  meadows  cost  much 
more  to   form;    at   Edinburgh   they  cost   more   than 
£16  an  acre,  and  some  of  the  Duke  of  Portland's  water 
meadows,  near  Mansfield,  cost  as  much  as  £100  an  acre. 
In  Lombardy,  even,  they  often  cost  as  much  as  £40  an 
acre ;  people  had  visited  and  looked  at  such  places  with- 
out inquiring  either   into   the  original  ouUay  or  the 
working  expenses,  and  talked  of  the  easy  and  natural 
flow  of  the  water,  without  considering  how  much  of  it 
flowed  away  unapplied,  which  was  commonly  more  than 
half.    On  some  of  the  Edinburgh  meadows  the  very  rent 
of  the  space  occupied  by  the  sluices  and  carriers  would,  it 
had  been  declared,  pay  for  the  rent  of  the  pipes  and  the 
expenses  of  distribution  by  steam  power,  by  which,  if 
properly  conducted,  as  great  an  effect  would  be  produced 
with  one-third  the  quantity  of  sewage.     If,  however, 
those  who  had   adopted  steam  and   pipe  distribution, 
whether  for  farm  or  town  manures,  had  oeen  guided,  as 
they  were  generally  advised,  by  previous  trial  works, 
they  would  have  found  that  with  high  cultivation  (which 
was  the  cheapest)  one-half,  or  even  one-third,  of  the 
pipeage  or  area  of  land  would  have  sufficed.    Trial  works, 
well    conducted   and  well  observed,  would   settle  the 
chief  controversies   raised.      The    persons   to   conduct 
such  works  should  not  be  mere  practical  farmers ;  but 
the  persons  best  qualified  to  work  the  land  on  such 
trials   were   market   gardeners ;    and    they  should  be 
guided  in   the   application  of  the    liquid  manure  by 
horticulturists  who  grew  fai^e  liuits,  who  were  accustomed 


to  the  feeding  of  plants,  and  practically  acquainted  with 
the  applications  of  liquefied  manures,  and  who  knew  the 
right  times  and  seasons  for  applying  repeated  doses  to  stimu- 
late growth.  In  such  hands  far  different  results  would  be 
produced  than  those  described  in  Mr.  Morton's  paper. 
When  he  was  in  Paris  some  time  ago,  he  had  the  honour 
to  speak  to  the  Emperor  on  the  subject,  when  he  sub- 
mitted that  his  Majesty's  offioera  ought  to  conduct  for 
themselves  trial  works  for  dealing  with  the  sewage  of 
Paris ;  they  did  so,  and  impartial  persons  would  acknow- 
ledge that  these  trials  were  the  best  that  had  been  made ; 
they  were  conducted  by  Professor  Moll,  of  the  Conservatoire 
des  Arts-et-Metiers,  assisted  by  Mons.  Mille,  inginiear-en- 
ehef  of  Paris.  These  gentlemen,  with  others,  came  over 
to  this  country,  and  examined  for  themselves  the  chief 
works,  at  Watford,  Leicester,  and  Rugby,  the  Uqaefied 
manure  farms,  and  the  Edinburgh  irrigated  meadows. 
They  decided  against  the  application  of  sewage  by  the 
method  of  submersion,  and  adopted  in  preferenoe  the 
method  by  steam  and  pipe  distrifaution.  Mr.  BCorton  had 
written  an  English  Encydopoidia  of  Agriooltare,  while 
Professor  Moll,  who  occupied  an  analogous  position  in 
France,  had  written  a  French  Em^doposdia  on  the 
same  subject.  He  was,  moreover,  eminent  as  a  practical 
agriculturist.  He  had  conducted  an  experimental  fiu-m 
for  the  application  of  the  sewage  of  Paris,  and  on  this 
he  had  written  a  ver^  able  paper,  embracing  the  whole 
subject  of  the  application  of  tne  sewage  of  towns  to  agri- 
cultural production.  Ill-health  had  wliged  him  to  quit 
the  farm,  but  he  had  recently  written  a  letter,  in  which 
he  had  atid  that  a  practical  experience  for  five  years  had 
made  him  more  and  more  a  partisan  of  his  (the  Chair- 
man's) system  of  distribution,  as  the  best  means  of  sip^y- 
inff  the  sewage  manure  of  towns  to  land. 

Mr.  Walksb  fof  Bugby )  wished  to  say  a  word  or  two  in 
explanation.  Aoout  12  or  18  years  ago,  he  and  others 
had  been  led,  by  the  report  of  the  Commission,  to  believe 
that  6,000  gsAlons  per  acre  was  a  Our  quantity.  This 
opinion  was  founded  upon  the  reports  of  the  ▼arioos 
engineers  who  had  inspected  the  works  then  existing  in 
different  parts  of  the  country.  The  results  varied  from 
about  2300  to  6,000,  and,  therefore,  5,000  was  taken  as 
being  about  a  proper  quantity. 

The  CHaiBMAW  said  it  was  now  his  pleasing  doty  to 
propose  a  vote  of  thanks  to  Mr.  Morton  ror  his  valuable 
paper.  He  wss  sure  they  would  all  tender  their  thanks 
to  him. 

The  vote  of  thanks  having  been  passed, 

Mr.  MoBTON  acknowledged  the  compliment  paid  to 
him. 


Ma.  J.  Bailby  Dbhtox  writes : — As  I  had  no  oppor- 
tunity, on  Wednesday  evening  last,  of  saying  a  few  words, 
and  shall  be  absent  on  Wednesday  next,  I  will  ask  you  to 
insert  the  following  remarks  upon  two  points  which  I 
think  have  not  received  the  attention  that  is  due  to  them. 
In  the  first  place,  the  full  development  of  town  sewage, 
as  now  practised,  is  dependent  upon  a  copious  supply  of 
water,  and  a  complete  extension  of  the  waterndoset 
system,  and,  therefore,  the  supply  of  water  to  towns  is  a 
matter  of  the  highest  moment.  It  follows,  upon  this 
admission,  that  every  town  should  not  only  look  out  for 
itself  ^to  have  a  sufficient  quantity  of  water,  but  that  it 
should  not  dispose  of  its  own  sewage  in  such  a  way  as  to 
injuriously  affect  the  water  supply  of  other  towns.  Now, 
if  we  study  the  regime  of  our  rivers,  it  will  be  seen  that 
their  flow  depend  upon  the  tributary  influx  of  waters 
which  are  now  being  used,  and  will  be  used  to  a  greater 
extent  every  day,  by  towns ;  and  that  if  that  use  is  to  be 
converted  into  an  abuse,  by  entire  abstraction,  if  not  by 
pollution,  the  question  arises  which  of  the  two  is  the 
greater  evil.  To  apply  this  question  to  the  present  dis- 
cussion, we  have  only  to  suppose  that  the  effect  of  irrigat- 
ing land  with  sewage  is  to  absorb  the  whole  by  vegetation 
and  evaporation,  which  will  certainly  be  the  case  if  the 
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iirfgttioo  takes  piaee  between  April  and  October.   What, 

ibeo,  is  to  beeome  of  the  rivere  which  lose  thia  water? 

Dtpnd  upon  itthie  is  a  great  and  importaiit  poini,  and 

Uilt  my  mode  of  deiding  with  the  sewage  of  towns  wUeh 

basnetTegani  to  thewatef  ^cotiomyof  the  conn  try  will 

not  be  a  laating  one.    In  the  case  of  tidal  rireie,  like  the 

Thames  aV  Lionden»  it'  may  be  oat  of  place  to  refer  to 

this,  boi  w«  mast  Tsniember  that  what  is  done  in  London 

will  be  taken  as  an  example-for^ll  other  towns,  and  that 

the  mtar  qoestidti  id  its  several  aspeetsis  one  insepanible 

fren  Mwaget      In  the  second  place,  I  wish  to  draw  the 

atmtaon  of  the  Society  to  the  fact  that  great  efforts,  by 

highly  seientlfio  men,  in  France  and  Qennany,  are  now 

bekig  dineted  to  soeh  a  modification  of  the  water-doset 

ijMfeBn  as  shall  eepamte  the  water,  in  a  great  measnre,  fir>m 

liieesnemeiitisoasto allow  the  one  to  return,  innocnooR,  to 

nfera,aQdtheotherto  be  arrested  in  sneh  concentrated  con> 

dttonasto  be  realfy  serviceable  as  manars;  This  separation- 

iieSected  In  the  water-closets  by  having  a  pipe  to  receive 

wAisBrplas  water  as  is  not  reqnired  for  Itlbricating  the 

eoBaeoMBt-pipe,  and  oondtiet   it   away  into  the  sewers, 

while  the   excrements   themselves   ate  conducted   by 

another  pipe  into  tanks,  fhmi  whence,  having  beenpnr- 

ebased,  th^  are  removed.    Mods.  Moeselman,  of  Piiris, 

has  an  ingeoioos  phm  of  nsittg  qaicklime  so  as  to  absorb 

the  iittid  excrements,  and  thns  he  converts  the  urine  into 

soUd  witlioat  the  loss  of  the  ammonia.    Though  I  cannot 

say  that  this  mode  of  treatment  is  at  present  applicable  to 

London,  where  a  system  of  sewerage  has  been  established 

meonsi^nt  with  any  separation  of  the  valuable  part  of 

the  sewage  from  the  bulk,  yet  I  can  well  understand  that 


was  treated  in  the  way  I  had  described— not  in  places 
hers  and  there,  but  the  whole  of  it^-and  systematically* 
Dr.  Gilbert  cannot  deny  that  the  sewage  was  running  off 
one  part  almost  unchanged,  while  other  parts  were 
thirsting  for  it,  one  part  being  flooded  while  another  part 
was  baked.  He  does  not  and  cannot  say  that  the  water* 
ings  were  regulated  so  as  to  follow  immediately  on  the 
mowing.  He  does  not  and  cannot  say  that  the  grass  was 
not  left  lyiog  in  masses  on  the  ground  long  afler  it  was 
fit  to  cut,  and  when  it  was  quite  white  at  bottom.  He 
cannot  deny  that  the  reason  given  for  such  delay  in 
mowing  was  that  the  regulation  cows  kept  to 
test  the  feeding  and  milk-giving  quality  of  the 
grass  were'  not  ready  for  it.  I  went  on  the  land 
time  after  time,  and  always  ibund  the -same  thing,  and 
Mr.  Campbell  (employed  to  see  to  the  measurements, 
dec.,)  told  me  the  days  fixed  for  the  various  waterings. 
It  is  true  these  waterings  could  not  alwajrs  be  given  for 
want  of  material,  but<  tms  only  made  bad  worse.  Mr. 
Morton  did  not  describe  the  herbage  as  spoilt  in  isolated 
exceptional  places,  but  generally  ;  and  if  anyone  entertains 
any  doubt,  the  fields  are  only  half-an-hour's  walk  from 
the  Rugby  station-,  and  may  be  seen  at  any  time,  and 
they  would  cany  the  conviction  that  there  is  not  the 
slightest  foundation  for  Dr.  Gilbert's  assertion  that  it  is 
only  in  exceptional  places  that  the  good  herbage  was 
destroyed. 

Mr.  JoBir  BsTRSLL  writes : — As  this  is  a  subject  which 
I  have  for  years  studied  as  a  mannfiicturing  chemist 
and  as  a  farmer  (having  farmed  a  large  farm),  I  ventnre 
to  send  you  my  opinions.     It  is  an  established  fact,  that 


the  French  plan  is  applicable  to  towns  not  yet  sewered ;  if  you  return  to  an  acre  of  land  the  excreta  of  men  or 
and  I  know  of  no  reason  why  hoossholders  should  not  animals  that  have  eaten  the  produce  of  that  land,  you 
.4M.k^j  *u^j- /I —  ^1.- .•«  iu 11  ♦^ijj  j^^^  Qjjjy  retain*  the  land  m  its  fertility,  but  you  will 

increase  this  eveiy  year,  because  the  land  will  absorb  from 
the  atmosphere  some  extra  fertilizing  properties  l>eyond 


wfliih<^d  their  sewage  fVom  ihe  sewers  if  they  can  sell 
ily  and  thns  the  value  of  the  bulk  ditehttrged  by  the 
aewem  wiH  be  redooed.    What,  then,  will  become  of 
the»  works  which  depend  fMr  their  saoeess  on'  the- value 
aad  vtilinatMn  of  th»  whole  discharge  of  towns?    I  oat 
these  qoestlons  thns  categoricaHy  becanse   I  feel  that 
akhoagh  ihe  polkitton  of  oar  riven  calb  for  immedilte 
coDslderatioir,  thto  abMrsetion  of  water  nevetr  to  reinm  to 
the  jvftn  is  a  matter  of*  equal  importance,  and  that  any 
M|»licati(m  of  science  which  will  allow  of  the  return  of 
tns  wstor  into  the  rivers,  after  Hie-  valdaUe  ingredients  of 
sewage  have  beekt  appr^fiated,  is  the  olject  to  which  we 
ooght  to  look,  and  not,  in  oar  harry  to  get  rid  of  a 
treablesonie  matter,  take  it  for  granted  that  science  wilS 
never  disoover  some  mettis  of  adjusting  the  question  to 
ike  reqqiremenfs  of  all  interests.    To  render  my  note 
apponte  to  ihe  diseossion,  I  riionld  state,  as  immediately 
aooQ  the  sewage  of  the  metropolis,  that  some 
I  investigated  the  Essex  Marshes,  and  am 
eaabied  to  state  that  at  least  d-lOths  of  their  extent  must 
be  under-drained  before  they  can  be  profitably  laid  out 
f»  inlgatioa ;  and,  I  may  aod,  as  a  fact  capable  of  proof, 
that  to  irrigate  the  marshes  of-  any  lotr-lying  valley  is  to 
increase  its  attfaealthineas,  though  t^aC  may  be  greatly 
nijti^jated  by  ander-drainage.    I  do  not  lay  stress  upon 
the  inereased '  evil  of  irrigating  With  sewage  histead  of 
as  it  most  be  manif^t*  to  everyone  that  miasma, 
IS  due  to  the  deleterfoos  matter  evolted  ^rfth 
under  the  influence  of  the  atmosphere,  is  more 
likely  to  arise  from  the  putrid  matter  of  the  London 
sewers  than  from  the  clearer  waters  whidk  are  generally 
laed  for  irrfgatloQ.    At  thivtime  I  am  engaged  in  soper- 
ialending  the  oonverrion  of  water  meadows  in  a  well- 
known  valley  into  dty  meadows,  becanse  they  are  found 
unhealthy;    and  it  seems  the  reverse  of  dkeretfOn  to 
make  the  wet  meadows  in  the  raeiropolitan  valley  still 
more  wet  by  irrigatioa,  and  a^y  sewage  for  the  pnrpose, 
when  the  neiglihoarhood  is  already  known  to  be  subject 
to  fever  and  agae. 

Mr.  Walker,  of  Rugby,  writes:— The  great  pressure 
for  time  last  night  prevented  my  replying  to  Dr.  Gilbert, 


that  furnished  by  the  manure,  so  that  under  such  circum- 
stances it  will  increase  in  its  fertility.  This  has  been 
well  proved  in  China  and  Belgium,  where  the  most  careful 
attention  has  been  paid  to  the  subject,  so  much  so,  that  in 
Bslgium,  domestic  servants  on  being  hired  reserve  to 
themselves  the  power  of  seUittg  their  excreta,  which  was 
generally  contracted  for  at  £1  per  annum,  and  of  course  it 
must  be  admitted  that  if  the  excreta  of  the  inhabitants  of 
London  could  be  collected  and  applied  to  the  land,  as  was 
done  it  Belgium,  a  large  aonual  value  would  be  derived 
thereby.  Rrofessor  Liebig  values  it  (I  believe)  at  6s.  per 
head.  But  this  is  itt  my  opinion  surrounded  with  im- 
mense difficulties,  when  applied  to  London  sewage. 
Chemists  are  too  apt  to  look  to  the  important  fiicts  above 
stated,  iHthout  sufficiently  considering  the  difibrent  cir- 
cumstances under  which  London  sewage  is  collected^ 
The  excreta  of  a  human  being,  valued  by  its  solid  parti- 
cles, does  not  exceed  1  lb.  per  dAy,  and  by  the  provision  of 
our  water  supply  to  houses  this  is  mixed  with  thirty 
gallons  of  water  per  head,  or  800  lbs. ;  but  this  is  not 
all,  because  yon  must  add  to  this  the  washings  of 
the  streets,  which  will  increase  ft  to  400  or  500 
lbs.  of  tarter  to  one  lb.  of  excrement.  Now  we 
know,  as  cheiaists,  that  if  this  mixture  remains  for 
some  days  befovn  ik  m  distribttted  on  the  land,  the 
animal  matters  putrefy,  and  give  birth  to  ammonia  and 
soluble  phosphate,  wtiksh  are  dissolved  by  the  water,  and 
held  in  suspension  by  it,  so  that  all  the  manuring  pro- 
perties are  in  the  water,  and  the  solid  contains  none;  and 
as  we  have  only  the  ammonia  and  soluble  phosphate 


to  the  land.  And  toen  you  must  consider  that  m  doing 
this  you  must  cover  the  land  with  an  enormous  amount  of 
water,  which  in  many  cases  may  be  detrimental.  The 
beneficial  results  obtained  by  Alderman  Mechi  and 
others    were    realised    under    different     circumstances. 


though  I  could  only  repeat,-  on  the  evidence  of  my  own   Their  liquid  sewage  did  not  contain  anything  like  the^ 
sifeht  and  that  of  aU  the  neighbourhood,  that  the  land  |  extra  quantity  of  water  which  exists  m  London  sewage 
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There  ia  another  great  difficulty,  which  I  think  the 
Board  of  Worka  will  find  to  be  a  most  Berioos  inconve- 
nience to  them,  and  a  matter  of  enormous  expense.  They 
propose  (I  understand)  to  send  the  sewage  to  large  tanks 
at  Barking,  where  it  is  to  remain  until  the  solid  particles 
subside,  and  then  to  run  off  the  liquid  into  the  Thames. 
Kow  this  solid  matter  will  be  composed,  chiefly,  of  the 
debris  or  small  particles  of  stone,  iron  from  horses*  shoes, 
&c.,  all  of  which  is  utterly  valueless  as  a  manure ;  and  it 
has  been  proved  that  no  farmers  will  cart  it  away,  even  if 
it  was  given  to  them,  as  it  is  not  worth  the  cost  of  cartage. 
But  what  will  they  do  with  it  ?  It  will  soon  amount  to 
many  thousands  of  tons ;  and  if  it  is  taken  out  of  the 
tanks  and  heaped  up  it  will  still  contain  sufficient  im- 
purities to  cause  a  very  noxious  vapour  in  the  atmos- 
phere, which  may  be  seriously  injurious  to^  the  health 
of  the  neighbourhood.  I  mentioned  this  in  the  Che- 
mical Section  of  the  last  meeting  of  the  British  Asso- 
ciation (1864),  and  the  chemists  present  agreed  with 
me  in  thinking  that  this  was  a  most  serious  difficulty. 
If  the  liquid  parts  of  the  sewage  of  London  were  sepa- 
rated from  the  solid,  and  then  by  proper  regulations, 
applied  to  certain  descriptions  of  land,  it  would  no  doubt 
be  very  Suable,  but  then  how  are  you  to  dispose  of  the 
sediment,  or  solid  particles  of  stone,  iron,  dec.  I  do  not 
think  this  has  been  sufficiently  considered,  but  in  my 
opinion  it  is  most  important  to  do  so.  Then  as  to  the 
nature  of  the  soil  to  which  it  should  be  applied. 
Professor  Way  showed  us  some  years  ago  that  if  you 
filter  water  containing  ammonia,  &c.,  or  putrid  urine, 
through  land  containing  a  certain  amount  of  clay, 
the  clay  absorbs  all  the  ammonia  and  manuring 
property  in  the  liquid,  and  then  he  stated  that 
nature,  by  its  wonderful  chymioal  power,  made 
from  these  compounds  of  day  and  manuring  pro- 
perties a  nourishing  food  for  plants,  but  when  the 
same  liquid  was  filtered  through  sand,  or  earth  not 
containing  day,  the  ammonia  and  manuring  properties 
passed  through  the  soil  unchanged,  and  werefore  no 
food  for  plants  would  be  produced  thereby  in  that  soil. 
In  the  former  case  the  putrid  urine  liquid  was  collected 
at  the  bottom  of  the  filter  as  pure  water,  freed  from  all 
manuring  or  noxious  smells,  but  in  the  latter  it  passed 
through  nearly  undianged  and  as  stinking  as  before.  Pre- 
suming this  to  be  correct,  what  would  be  the  value  of 
manuring  the  Maplin  or  any  other  sand  with  liquid 
sewage ;  and  what  profit  would  be  derived  by  depositing  on 
the  sand  partides  of  granite  and  iron  from  the  London 
streets  ?  None  whatever.  If  they  could  mix  with  the 
Maplin  Sand  clay,  and  then  applv  liquid  manure,  a  bene- 
ficial result  would  be  obtained,  but  the  cost  of  applying 
t!u8  clay  would  be  great.  The  late  Professor  Budcland 
often  stated  that  Woking  Common  could  be  rendered 
fertile  by  covering  it  with  a  stratum  of  clay,  which  he  con- 
sidered could  be  brought  by  rail  and  spread  on  the  land 
at  such  a  cost  as  woula  pay.  If  this  was  done,  then  Loo- 
don  sewage  distributed  over  it  would  be  extremely  beneficial. 
I  make  these  remarks  with  the  hope  that  gentlemen 
working  on  this  subject  will  consider  them,  as,  when  the 
objections  are  correctly  known,  remedies  may  be  suggested. 


» 

BiBMTNOHAM  AMD  MIDLAND  InBTiTUTa.— The  pro- 
gramme for  the  winter  tex-m  indudes  lectures  on  **  The 
Socialistic  Schemes  of  St.  Simon  and  Fourier,"  by  Dr. 
Hodgson  ;  on  "  The  fidations  of  Great  Men  to  Women," 
by  Mr.  George  Dawson,  M.A. ;  on  « The  Life  and 
Writings  of  Sydney  Smith,"  by  Mr.  J.  Bickerton 
Williams ;  on  "  The  Re-production  of  Natural  Forms  by 
Art  and  Manufacture,  having  special  reference  to  Art 
MeUl  Work  in  Bhmingham,"  by  Mr.  B.  Waterhouie 
Hawkins  F.L.S.,  F.G.S. ;  and  "  A  Few  Words  on 
Bnglish  Poets,  with  Selected  Passages,"  by  Lord  Lyttdton. 


Glasses  in  many  of  the  principal  subjects  induded  in  the 
Society  of  Arts  Exammation  will  be  regularly  held. 
Penny  lectures  will  also  be  ddivered,  the  subjects  being, 
<< Optical  Instruments,"  by  Mr.  C.  J.  Woodward; 
^Natural  History,"  by  Mr.  B.  Waterhouse  Hawkins, 
F.L.S.,  F.G.S. ;  "  The  Human  Body,  its  Functions,  and 
How  to  keep  it  Healthy,"  by  Dr.  Al&«d  Hill ;  and 
**  Colours,  their  Appearance  in  Nature  and  Production  by 
Art,"  by  Mr.  Alfred  S.  Johnstone. 

Sheffield  Litbbaby  and  Philosophioal  Societt. — 
A  conversazione  was  held  in  the  Cutlers'  Hall  on  Thursday, 
February  2nd,  under  the  management  of  a  committee, 
consisting  of  Messrs.  Sorby,  Siker,  and  Stuart.  An 
interesting  collection  of  objects,  too  numerous  to  particu- 
larise, was  exhibited.  It  may,  however,  be  mentioned 
that  Mr.  H.  C.  Sorby,  F.R.*S.,  of  Sheffield,  showed 
various  spectra  of  fresh  and  old  blood,  illustrating  a  new 
method  of  detecting  blood  stains;  stains  of  various 
kinds  on  linen,  Ac.,  as  illustrations  of  the  spectmrn 
method  in  detecting  minute  quantities  of  blood  when 
other  methods  would  fail ;  and  microscopical  photographs 
of  various  kinds  of  iron  and  steel.  Mr.  Abel,  Boyal 
Arsenal,  Woolwich,  showed  specimens  of  various  fazes 
for  firing  guns  or  for  blasting  by  means  of  his  ebonite 
exploder,  for  field  use.  Messrs.  Day  and  Son,  of 
Lincoln*s-inn,  showed  a  facsimile  in  photozincography  of 
Shakspeare's  first  folio.  Mr.  Ellis,  of  Sheffidd,  showed 
specimens  of  a  new  method  of  photographic  printing  so 
as  to  make  the  contrast  of  light  and  shade  not  so  ob- 
jectionable, and  some  inciwd  disks  rotating  by  the  in- 
fiuence  of  magnetism  induced  by  the  earth.  The  evening 
was  enlivened  by  music. 

Westminster  Wobkiso  Men's  Club,  Duok-lakb. — 
The  fourth  anniversary  of  this  Institution  was  held  on 
Thursday  evening,  the  I5th  December,  and  passed  off 
most  successfully.  The  lecture-room  was  filled  with 
working  men.  The  chair  was  taken  by  Sir  B.  Cardeo, 
who  was  supported  by  the  Rev.  Canon  Conway,  the  Rev. 
J.  B.  Owen,  the  Rev.  T.  Wright,  J.  G.  Gent,  Esq., 
Judge  Payne,  Ac,  and  the  committees  of  the  Club  and 
Temperance  Association,  and  members  of  the  singing 
class.  Mrs.  Cooper  and  Miss  Adeline  Cooper  were  also 
present.  Mr.  Edward  Stephens,  the  secretary  of  the 
club,  read  the  report,  from  which  it  appeared  thai  the 
club  was  commenciBd,  with  one  room,  in  December,  I860, 
an  upper  room  being  acquired  and  added  in  December, 
1861 ;  and  in  November,  1863,  an  adjoining  house  was 
taken,  and  the  whole  building  remodelled  to  meet  the 
requirements  of  the  members,  1,040  of  whom  had  been 
enrolled  on  the  books;  but  as  some  had  left  the  district, 
there  were  about  800  members,  with  an  average  weekly 
attendance  of  240.  The  Institution  was  managed  entirely 
by  the  members ;  the  rules  had  been  well  observed,  and 
not  a  book  or  periodical  had  been  taken  away.  The 
educational  classes  had  been  of  great  benefit  to  the 
membere,  and  they  deeply  regretted  that  Mr.  Jewell,  on 
account  of  increase  of  business,  was  compelled  to  cease 
his  attendance ;  the  Bible  Class  would  shortly  be  resumed, 
and  the  members'  thanks  were  offered  to  the  Rev.  Mr. 
Wright,  who  had  so  ably  conducted  it ;  thirteen  lectures 
had  been  delivered  on  a  variety  of  intei*esting  and  scientific 
subjects,  many  of  them  illustrated  with  diagrams,  che- 
mical experiments,  Ac,  In  the  penny  banks  the  depoeita 
had  been  £81  4s.  Id.,  and  from  the  commencement,  in 
January,  1861,  £282  Is.  9d.,  of  which  £215  Is.  dd.  had 
been  withdrawn.  The  enrolled  Labour  Loan  Society  had 
seventy-nine  membra,  with  a  capital  of  £112  148.  2^. 
The  loans  granted  during  the  year  amounted  to  £228,  in 
sums  vaiying  from  10s.  to  £13,  and  there  had  been  in 
ciroulation,  since  the  commencement  of  the  society  in 
July,  1861,  £748  18s.  lOd.;  there  had  been  no  defaulters, 
only  one  summons  having  been  taken  out  but  never 
served.  259  tempecanoe  pledges  had  been  taken, 
and  £7  5s.  had  been  paid  into  the  sick  fund  (one 
penny  per  week);  £5  lis.  S^d.  had  been  paid  in 
sickness,  and  thm  was  a  balaooe  of  £7  ds.  8|d.   in 
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Ik  ireMarer'a  hands.  The  Barrow  Clab  for  coster- 
Doogen  had  famished  fifteen  members  with  barrows,  who, 
ai  the  expiration  of  fifty  weeks,  had  become  proprietors  of 
t]idr  barrows,  instead  of  going  on  all  their  lives  paying 
k  8d.  or  Is.  6d.  a-week  for  the  hire  of  one.  Allosion 
VIS  made  to  the  recent  death  of  the  club-room  keeper, 
Mr.  George  Marchant,  whom,  as  a  mark  of  respect,  the 
Bwmbers  had  carried  and  followed  to  his  last  resting 
plsce  in  Brompton  Cemetery ;  also  to  the  expected  loss 
of  the  dab,  through  the  improvements  (so-called)  which 
were  oaosiDg  the  destruction  of  large  numbers  of  their 
dwelHogs,  forcing  the  members  to  crowd  into  the 
few  poor  houses  left  them,  to  the  destruction  of  every 
moral  and  religious  feeling,  as  they  were  excluded 
frcxn  the  large  model  buildings  erected  on  the  site  of 
their  dwellings,  either  on  account  of  their  occupation  or 
from  the  rent  being  beyond  their  means.  The  report 
eoodnded  with  the  warm  thanks  of  the  committee  and 
Bsmbers  to  Miss  Adeline  Cooper,  the  foundress  of  the 
lutiMition,  for  her  untiring  care  and  zeal  on  their  behalf, 
and  to  the  many  friends  who  had  so  kindly  assisted  them 
at  all  times.  The  Chairman  (who  was  received  with 
great  applause)  said  he  was  glad  he  had  called  on  Mr. 
Stephens  to  read  the  report  first,  as  it  really  contained  all 
that  he  could  say  about  the  excellence  of  the  club.  He 
could  not  realise  the  fact  that  so  useftU  a  building  would 
be  swept  away,  but  certainly  ample  compensation  ought 
to  be  made,  so  as  to  obtain  an  equally  comfortable  one. 
As  regarded  the  dwellings  of  the  poor,  they  had  much 
eaose  for  complaint,  and  he  considered  Mr.  Peabody's 
money  had  not  been  propei'ly  employed,  as  the  rents  only 
aoited  those  who  had  regular  incomes  of  £1  15s.  or  £2 
ft-week;  what  the  poor  wanted  was  more  dwellings  with 
two  rooms,  one  for  the  males  and  one  for  the  females,  at 
a  rent  of  28.  or  2s.  6d.  a-week ;  when  those  were  obtained 
ve  might  be  said  to  have  made  a  step  in  the  right 
direction.  The  Bev.  Mr.  Owen,  Mr.  Deputy-Judge 
Payoe,  and  others  addressed  the  meeting. 


Jfint  ^i. 


Boar  OF  Mb.  Sassoon. — Mr.  Thomas  Woolner  has 
completed  the  clay  model  of  a  bust  of  the  late  Mr. 
David  Sasaoon,  which  is  to  be  executed  in  marble  for  the 
Bombay  Moseam — an  Institution  which  has  largely 
shared  in  the  mantficence  of  a  man  who,  if  not  widely 
koown  in  this  coontry,  ia  famous  throughout  the  extent 
of  China  and  Japan,  as  well  as  India,  Persia,  and  Turkey, 
for  his  exercise  of  charity  and  benevolence.  To  him  is 
oviog  the  endowment  of  a  Reformatory  and  Industrial 
Inaiitiition  at  Bombay,  a  Public  School  for  boys  and  girls, 
and  a  Synagogue  at  Bombay,  aa  well  as  another  at 
Foonab.  The  Bassoon  Hospital  at  Poonah  is  one  of  the 
most  costly  and  beneficent  of  his  works.  A  Mechanics' 
Institate  at  Bombay,  cemeteries  there,  as  well  as  at 
Shanghai,  Poonah,  and  Hong-Kong;  a  free  poor-house 
at  Poooah/together  with  substantial  encouragements,  in 
the  form  of  almost  unlimited  contributions,  to  every 
beneyol^mt  and  charitable  undertaking  on  behalf  of 
humanity,  may  be  mentioned  as  some  of  the  achievements 
of  his  life. 

Ths  Poobtalbb  Gallbbt. — The  coming  dispersion  of 
this  famoas  collection  is  creating  a  great  sensation  in 
Paris.    It  is  one  of  the  most  important  private  galleries 
ia  France,  and  indeed  in  the  world,  especially  in  antiqui- 
ties small  bronzes,  enamels,  ivory  carvings,  medals,  and 
niseellaneoos  articles ;  the  pictures  and  sketches  are  not 
nmarkably  numerous,  but  they  are  very  choice,  and  in- 
dode  some  munificent  works.  The  late  Count  Pourtal^s 
Oorgier  erected  an  elegant  building  for  the  reception  of 
thb  fine  moseam  in  the  Rue  Tronchet,  near  the  church 
of  the  Madeleine,  and  in  thia   almost  every  article   was 
to  be  seen  in  the  most  advantageous  light.    By  will,  he 


directed  that  the  collection  should  not  be  sold  till  ten 
years  after  his  death,  hoping,  it  is  said,  that  the  whole 
would  be  purchased  by  the  French  government  and  thus 
be  kept  together.  This  has  not  occurred,  and  in  a  few 
days  the  auctioneer  will  have  to  decide  the  destination  of 
its  remarkable  and  varied  contents.  The  sale  will  occnpy 
about  thirty  days,  extending  over  the  three  coming 
montha,  and  there  is  no  doubt  that  the  concourse  of  ama- 
teurs will  be  almost  unprecedented.  The  gallery  has  been 
open  to  view  four  or  five  days ;  on  the  first  three  by  ticket, 
and  afterwards  to  the  public  at  large,  and  the  rooms  have 
been  literally  crammed  by  the  fashionable,  the  artistic, 
and  the  curious.  How  the  gallery  will  be  made  to  ac- 
commodate the  amateurs,  agents,  and  the  public  who  will 
flock  to  it  is  a  riddle.  An  unpleasant  circumstance  hap- 
pened on  the  last  day  of  the  private  exhibition ;  a  cup 
and  vase  of  exquisite  Florentine  bronze  were  stolen,  and  in 
spite  of  the  doors  being  closed  and  strict  search  being  made 
for  suspicious  characters,  no  clue  was  obtained  to  the 
culprit,  who  escaped  with  his  booty. 

Flandbim  Exhibition. — It  is  decided  that  the  collective 
exhibition  of  the  works  of  the  late  Hippolyte  Flandrin, 
which  is  to  take  place  in  the  gallery  of  the  Ecole  des 
Beaux  Arts,  in  Paris,  shall  be  opened  on  the  15th  of  the 
present  month,  and  closed  on  the  same  day  in  March.      , 
MoMUMBNT  TO  Mabshal  Momobt. — The  monument* 
which  is  about  to  be  erected  on  the  spot  where  the  Barriee 
of  Clichy  formerly  stood,  to  commemorate  the  bravn 
defence  made  there  in  1814,  and  which  has  already  beea 
referred  to  in  the  pages  of  the  Jourrud,  will  be  of  q 
different  kind  to  that  first  projected.    It  will  resemble  i^ 
some  degree  the  beautiful  fountain  in  the  garden  behin 
,the  great  central  market  of  Paris,  in  part  originally 
^designed  and  executed  by  the  famous  sculptor,  Jean 
Gougon,  who  fell  in  the  massacre  of  Saint  Bartholomew, 
and  also  the  tomb  of  Casimir  P^rier,  in  the  cemetery  of 
P^re  la  Chaise.      The  statue  of  the  marehal  will  be 
placed  under  an  architectural  canopy  or  ddieule,  with  open 
arches  on  the  four  sides,  and  the  events  which  the  monu- 
ment is  intended  to  record  will  foe  represented  in  bas-reliefs 
on  the  base.    This  is  cei*tainly  a  great  improvement  on 
the  proposed  allegorical  group  of  the  marshal,  surrounded 
by  a  soldier,  a  pensioner,  a  polytechnic  scholar,  and  an 
ouvrier,  supporting  the  genius  of  France,  and  is  likely 
to  prove  a  great  ornament  to  the  Place  it  is  to  decorate, 
Unfortunat^y,  it  is  to  be  disfigured  as  a  work  of  art  by 
four  lions'  heads  spouting  water  into  aa  many  basins 
below.    The  model,  one-fifth  the  size  of  the  intended 
monument,  is  now  to  be  seen  at  the  Hdtel  de  Ville. 


♦    — 

Steam  is  Fbance. — The  Government  of  France  has 
just  issued  a  decree  materially  altering  the  regulations 
laid  down  in  1843.  These  were  not  in  accordance  with 
the  growth  of  machinery  and  trade,  and  very  irksome  to 
those  against  whom  tliey  operated.  In  1850,  there  were 
but  6,832  steam  engines  in  all  France ;  in  18C3  there 
were  22,516,  representing  a  force  of  617,890  horse-power, 
or  nearly  that  of  two  millions  of  horses  in  reality,  and 
which  is  set  down  as  more  than  the  force  of  all  the  men 
in  the  kingdom  capable  of  labour.  Under  such  circum- 
stances, and  the  greatly  extended  practice  and  increased 
knowledge  of  engine-makers,  the  old  regulations  had 
become  quite  inapplicable.  The  new  decree  greatly 
simplifies  the  legislation  ^on  the  subject.  The  testing  ol 
various  parts  of  the  machinery  officially,  till  now  impera- 
tive, lias  been  done  away  with,  except  as  regards  the 
boiler,  which  will  in  ftiture  have  to  be  proved  up  to  twice 
the  effective  pressure  of  the  steam.  Steam  engines  are 
uo  longer  to  bo  regarded  as  dangerous  machines,  and  may 
henceforth  be  set  up  without  authority  from  the  officers  of 
government,  and  without  any  other  form  than  a  declara- 
tion of  the  fact.    Boilers  are,  as  heretofore,  divided  into 
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three  clanea,  according  to  their  capacity  and  the  presure 
to  be  employed ;  the  regulations  concerning  the  first  close 
are  greatly  simplified,  those  of  the  second  class  may  be 
set  np  in  any  factory  or  workshop  not  connected  with  the 
dwelling  hoases  of  other  parties  than  the  proprietor,  his 
family,  and  workpeople,  and  the  least  dangerons  dass  may 
be  introduced  even  into  hoases  occupied  by  any  number  of 
separate  families ;  and  even  with  regard  to  other  cases, 
the  consent  of  the  neighbours  is  sufficient  to  set  aside  the 
regulations.  Another  important  provision  of  the  new 
law  is,  that  all  steam  boileiv  shall  consume  their  own 
smoke,  six  months  grace  being,  however,  allowed  for  the 
necessary  arrangements  to  be  made.  There  are  other 
clauses  well  worth  the  attention  of  governments  and  sani- 
tary boards. 

AoBicuLTimB  IN  Fbanob. — The  condition  of  agriculture 
in  l^Yance  is  undergoing  the  same  changes  as  the  trade 
and  commerce  of  the  country,  and  offers  a  wide  field  of 
study.     A  new  green  crop,  called  Bnme,  has  recently 
attracted  much  attention,  in  consequence  of  the  perse- 
verance of  M.  A.  Lavall^e.     A  farmer  at  Trappes,  M. 
Dailly,  has  produced  81  tons  of  green  brome  per  hectare 
(or  more  than  12  tons  per  acre) ;    M.  Benoit,  of  Acy,  ob- 
tained 85  kilogs.  from  200  grammes  of  seed,  or  185 
times  in  weight   of  the  seed;    another  farmer  got  74 
kUogs.  from  one  kilogramme  of  seed.     It  is  claimed 
for  the  brome  that  it  promises  to  feed  three  bullocks 
where  two  were  fed  before ;   a  naagnificent  prospect  for 
the  beef  eater  as  well  as  the  beef  grower.     The  plant  is 
well  known  in  China,  and  the  Minister  of  Agriculture,  at 
the  instance  of  M.  Barral,  the  editor  of  the  Journal  of 
Practical   AgricuUure,  has  taken  means  for  obtaining  a 
good  supply  of  the  seed.     One  great  peculiarity  of  the 
brome  is  its  growth  during  an  amount  of  cold  which 
suspends  all  other  vegetation,  thus  affording  green  food 
for  cattle  befora  and  after  all  other  sources  are  cut  off,  and 
fitting  it  peculiarly  for  exposed  situations  and  arid  soils. 
Some  years  since  a  farmer  in  the  department  of  Finist^re, 
received  some  leguminous  seeds  from  America,  and  has 
ever   since   cultivated   the   nlant   with   ^reat  snocess; 
this  turns  out  now,  it  ib  said,  to  be  identical  with  the 
brome  in  question.    Two  new  varieties  of  trefoil  are  also 
being  cultivated;  one  with  white  flowers,  and  being  a 
month  later  than  the  other  kinds;  the  other  bearing 
yellow  blossoms,  and  growing  vigorously  in  silicious  and 
almost  sterile  lands.    A  new  lucerne  from  China,  known 
there  as  MousoUt  and  described  in  M.  Paulthier*s  elaborate 
work  on  the  plants  of  the  Celestial  Empire,  is  also  being 
experimented  on,  and  is  said  to  promise  well.    It  is  sown 
with  millet,  as  lucerne  is  sown  in  Europe  with  oats  and 
wheat,  and  will  sprout  even  through  snow.    The  leaves 
are  yellowish,  and  its  flowers,  red  and  black,  are  so  bril- 
liant that  the  plant  was  at  first  t»ed  for  garden  borders. 
A  Russian  genUeman,  M.  Skatschkoff,  has  introduced  the 
Mou-wu  into  the  provinces  of  Odessa,  Easan,  and  Moscow, 
and,  in  spite  of  the  cold,  it  has  succeeded  as  well  as  in 
China. 
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Coal-tar  Dtes. — The  trade,  which  began  in  1860,  con- 
tinues to  expand,  amounting  probably  at  present  to  from 
a  quarter  to  half-a-million  annually.  The  colours  are 
magenta,  various  shades  of  blue  and  violet,  purple,  yellow, 
orange,  and  green.  The  dyes  are  sent  from  London  to 
Lancashire  and  Yorkshire,  and  various  other  places,  to  be 
used  in  the  preparation  of  silk  and  cotton  velvets,  printed 
calicoes,  delaines,  merinos,  finished  cottons,  silks,  ribbons, 
flannels,  and  fancy  and  flannel  shirtings.  An  export  trade 
is  beginning  to  China  and  the  United  States,  the  dyes 
being  sent  in  their  solid  form  to  save  freight.  In  con- 
sequence of  the  extensive  use  of  the  new  article,  the 
market  for  cochineal,  safflower,  and  common  dye  woods 
has  no  doubt  suffered  very  considerably. 


Coal    Tbadb.— Messrs.  W.  H.  Laird  thus  write  in 
their  Export  Coal  Cirenlar:— In  theyear  I860  the  Great* 
Float,  Birkenhead,  was  opened,  and  the  Export  Ooal 
Trade  was  removed  to  that  locality  fi^omihe  Morpeth  and 
Egerton  Docks,  where,  previous  to  that  period,  coal  had 
b^n  shipped.    The  arrangements  for  the  trade  have  been 
improved ;  since  it  was  first  opened,  three  staiths,  for  th^ 
shipment  of  coal  on  the  hydraulic  principle,  havB  been 
erected,  and  have  gradually  com«  into  very  general  uae- 
for  small-sized  vessels,  of  600  tons  and  under,  bnt  larger 
vessels,  as  a  rule,  still  load  by  the  barrow  system.    About 
September,  1863,  the  Qreat  Low  Water  Basin  was  opeoicd!^ 
which  enabled  vessels  of  the  largest  tonnage  to  enter  th^ 
Float  on  any  tide,  either  neap  or  spring ;  and  when  the* 
sluicing  operation  is  perfected,  it  is  expected  the  baifai  wUl 
always  be  kept  free  of  silt  and  aocumnlationB  of  mod* 
The  Oreat  Northern  deep  water  entrances  into  the  Float 
from  the  river  are  expected  to  be  completed  in  the  course 
of  a  few  months,  and  will  render  perfeet,  we  hope,  th» 
facilities  for  ships  entering  or  leaving  this  magnifioent 
ba^  of  water,  and  give  still  further  impetus  to  it4  export 
trade  in  coal.    We  may  give  some  idea  of  the  progreee  of 
Birkenhead,  by  stating  that  the  business  done  in   coal 
there  by  rail  in  the  year  1860  was  236,667  tons,  in  186^ 
it  was  427,931  tons,  and  in  1864  625,665  tons.     During 
the  past  year  Liverpool  has  made  a  stride  in  its  ooal 
export  trade,  not  surpassed  or  equalled  by  any  other  port 
in  the  kingdom,  and  Birkenhead  has  contributed  materi- 
ally to  this  progress.    On  comparing  statistics,  we  obseive 
that  the  exports  of  1863  as  compared  with  1862,  from 
the  separate  localities,  as  clasnfieid,  show : — From  nor^^ 
eastern  ports  a  decrease  of  7  per  cent. ;  from  Liverpool  a 
decrease  of  3}   per  cent. ;   from  Scotch  a  decrease  of  3}- 
per  cent. ;  from  Yorkshire  an  increase  of  4^  per  cent. ; 
ft'om  Severn  an  increase  of  6{-  per  cent.     The  total  of 
the  exports  7,629,841,  in  1863,  agidnst  7,694^68.  in  1862, 
showing  a  decrease  in  1868  of  2)^  per  cent.      The  year 
1864,  as  compared  with  1868,  shows  a  material  improve* 
ment  in  the  coal  trade  of  the  country,  more  particularly 
as  regards  Liverpool  and  Birkenhead.    The  total  exports 
from  the  port  of  Liverpool  in  1864  were  746,842  tons,  of 
which  the  shipments  at  Birkenhead  have  been  813,398, 
the  increase  of  the  port  being  nearly  80  per  cent,  as  com- 
pared with  1863.    The  comparative  statement  of  exports 
from  each  district  during  1864  and  1863  is  as  follows:— 
From  Yorkshire  ports  a  decrease  of  1  per  cent. ;    from 
Northern  ports  an  increase  of  3  per  cent. ;  from  Liverpool 
ports  an  increase  of  30  per  cent. ;  from  Severn  potts  ait 
increase  of  9  per  cent. ;  from  Scoteh  ports  an  increase  of 
1 1  per  cent. ;  showing  on  the  total  exports  of  the  kio^ 
dom  an  increase  in  1864  of  544,964  tons,  or  aboot  ^  per 
cent.,  viz.,  8,074,326  tons,  against  7,629,841  tons  in  1868. 
Senegal  Cottok. — The  Monititwr  de  la  FhUc  conlaiiis 
an  account  of  a  successful  plantation  of  150  acres  of  ootleii 
in  Senegal.    The  ground  was  divided  into  five  unequal 
parts.    One  portion,  extending  over  50 acres,  was  phinted 
with  the  native  cotton  of  Senegal.    After  the  gttnod  was 
cleared,  well-handled  drills  were  opesnd  six  feet  apart, 
and  the  sowing  was  commenced  at  the  beginning  of 
August.    In  consequence  of  the  idrandant  ndA  which  fell 
that  month,  the  young  plants  attained  an  mmsaal  bim. 
To  the  west  and  north  of  Taooey  is  a  vast  traot  of  hatd 
covered  with  brushwood,  which  grew  to  a  great  heiglii. 
The  ground  was  cleared  with  some  difficulty,  and  sowiit 
as  an  experiment,  with  seed  of  Gboigiaii  l0Dg*silk  cotton, 
Jumel,  Louisiana,  and  Algerian.    The  ground  was  se- 
lected because  the  various  kinds  of  oottOD  conld  be  plaated 
near  each  other,  and  from  its  position  it  could  be  moce 
easily  inspected.    The  soil,  moreover,  is  of  various  quali- 
ties— ^sandy  and  damp,  snited  to  Algerian  cotton,  and  in 
other  places  rich  in  vegetable  matter.    The  planter  began 
to  clear  the  land  on  the  16th  of  August,  he  finiriied  an  the 
6th  of  September,  and  the  ground  was  levelled  to  the 
extent  of  40  acres.    On  the  17th  of  September  he  opened 
trenches  1  foot  wide  and  8  inches  deep.    He  sowed  the 
seed  of  the  long-silk  Georgian  cotton  in  tiie  bottom  of  the 
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tnoch.  In  this  he  followed  the  Egyptian  plan,  because 
the  loag-ailk  Georgian  cotton  requires  irrigation.  The 
tRQchee  are  calculated  to  retain  the  water  and  the  con- 
seqaeot  humidity  as  long  as  possible.  The  last  sowing 
nxeeded  perfectly,  and  by  the  last  accounts  the  young 
pUats  are  floariehing.  That  was  the  second  experiment 
Iha  planter  tried,  and  it  extended  over  a  surface  of  24 
acres.  The  planter  expected  that  by  the  end  of  October 
the  entire  tract  would  hs  levelled  and  sown. 

Bbbtboot  Suoab. — Messrs.  W.  Connal  and  Go.»  of 
Glasgow,  in  their  monthly  circular,  stato^By  the  most 
receot  statistics,  the  estimates  of  beetroot  sugar,  for  the 
whole  of  Europe,  for  the  season  1864-5,  show  an  increase 
of  from  85,000  to  40,000  tons  over  the  ascertained  pro- 
duction of  1863-64,  which  was  388,094  tons,  as  will  be 
seen  from  the  subjoined  table.  It  is,  however,  obviously 
a  crop  more  susceptible  of  injury  from  the  weather  than 
that  produced  from  the  cane  in  the  tropics.  The  con- 
fident estimate  formed  in  France  of  a  crop  for  this  season 
of  200,000  tons  resulting,  so  far  as  the  manufacture  has 
progresBBd  up  to  the  latest  date,  in  one  not  likely  to  exceed 
128,000  tons,  illustrates  how  critical  it  must  prove  as  a 
sooroe  of  sujqply.  The  manu&cture,  however,  u  followed 
out  with  great  spirit ;  and  whereas  last  year  there  were 
364  manuiactories  at  work,  there  is  this  year  an  increase 
of  33,  notwithstanding  that,  as  a  branch  of  industry  in 
Tnnob,  it  is  considered  to  have  been  unromunerative  last 
vear  to  the  cultivator  as  well  as  tc  the  manufacturer; — 

18«4-<I6.  1863-04. 
EsTDfAna.            PBODvonon. 

Zollverein 165,000  155,180 

Fiance   120,000  108,467 

Austria  65,000  60,916 

Bona    40,000  35,000 

Belgium    22,500  20,031 

Poland  and  Sweden...    10,000  10,000 

Holland 2,500  2,500 

Spain 500  — 

Total  tons. 425,500    388,094 

With  the  view  of  securing  a  uniform  svstem  for  duties 
and  drawbacks,  a  tieatv  is  now  under  the  consideration 
o€  ib»  Goveinments  of  England,  France,  Holland,  and 
Relgium,  bat  it  is  premature  to  offer  an  ojfinion  until  the 
scale  Is  adjusted,  as  to  its  bearing  on  the  mterests  of  the 
British  refiners. 

Ttas  PoBCXLAiN  Tbadb  in  Pabis.— The  gilding  and 
painting  of  poreelain  gives  occupation,  in  Paris  alone,  to 
1372  bands,  indnding  458  workwomen;  the  trade  is 
carried  on  by  187  master^deoorators,  and  produces  to  the 
amoont  of  about  5,800,000f.  a  year,  more  than  850,000f. 
worth  of  whidi  is  expo«ied.  There  are  forty-three  work- 
men who  earn  8f.  a  day ;  five  who  earn  9f.,  and  four  who 
fan  12f. ;  bnt  these  are  the  aristooraoy  of  the  trade,  the 
geneality  earning  only  5f.  a  day,  when  they  are  employed 
by  a  master.  As  for  those  who  have  the  presum|>tion  o 
ttUa^  np  for  themselves  and  workmg  on  their  own 
aoQOont,  there  are  thirty-three  who  make  less  than  2,000f. 
profit  a  year,  that  is,  who  are  actually  starving ;  for  their 
lodging,  which  must  be  fit  to  cany  on  the  trade  in,  does 
■ot  cost  them  less  than  l,000f.  a  yeai- ;  with  the  rest  they 
and  their  family  must  live  and  iind  their  clothing. 
Women  generally  earn  from  2f.  to  2f.  50c.  a  day;  the 
most  skilful  earn  4f.  50c.  at  the  utmost.  The  master 
decorator  takes  as  many  apprentices  as  he  can,  and  it  is 
they,  who  either  get  no  wages  at  all  or  else  not  more  than 
25c  or  If.  a  day,  who  do  the  largest  share  of  the  work. 
Females  generally  work  at  home,  but  their  earnings  rarely 
exceed  25f.  or  80f.  a  fortnight. 
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the  merit  of  possessing  the  first  locomotive  railway,  and 
the  illustrating  of  the  works  connected  with  tliat'  great 
engineering  enterprise  will  form  one  of  the  most  striking 
features  in  the  Exhibition.  It  is  proposed  to  exhibit,  for 
instance,  an  immense  section  of  the  tunnel  that  is  in  the 
course  of  construcdon,  with  specimens  of  the  rocks  for 
every  few  feet  that  has  been  passed  through.  The  geo- 
logical  strata  and  mineral  resources  of  the  province  are  to 
be  fully  illustrated  by  most  elaborate  maps,  sections,  and 
collections,  both  of  scientific  and  economic  interest.  Maps 
and  plans,  showing  the  system  of  survey  and  land  sales, 
^posed  railway,  road,  and  telegraphic  routes,  topographical 
features  of  the  country,  harbour  improvements,  arohi- 
tectural  designs  for  public  buildings  are  to  be  furnished, 
also  specimens  of  lithography  and  engraving.  The 
display  of  wools  will  show  the  important  position  occu- 
pied by  the  province  in  this  respect,  and  enable  the  flock- 
owners  to  compare  the  produce  from  different  parts  of 
their  own  province  with  those  of  the  rest  of  New 
Zealand.  Works  of  art,  articles  of  home  manufacture, 
such  as  cabinet  work,  saddlery,  Ac.,  may  also  be  looked  for. 

ChASMSom  BiVBB  Cotton,  Nnw  South  Wales.— 
During  the  past  season  a  proprietor  planted  four  acres, 
two  acres  with  New  Orleans  seed,  and  two  with  the  Sea 
Island  cotton,  by  way  of  experiment  The  Sea  Island  was 
almost  a  failure,  but  (torn  off  the  two  acres  of  New  Or- 
leans 32owt.  of  cotton  in  the  seed  was  picked,  which 
would  yield  about  l,0001bs.  of  dean  cotton,  and  at  the 
price  obtained  for  the  Clarence  River  cotton  formerly  sent 
home,  namely,  28.  2d.  per  B).,  would  give  a  return  at  the 
rete  of  £57  13s.  per  acre.  Sixowt.  of  the  New  Orleans 
cotton  has  been  forwarded  to  Sydney  to  be  ginned.  The 
above  yield,  considering  the  very  wet  weather,  shows  that 
in  ordinaiy  seasoDs  the  crop  would,  in  all  probability, 
be  much  sreater. 

The  lULBouBHi  AND  SUBURBAN  Railwat  has  been 
purchased,  conditionally  on  legislative  sanction,  by  the 
Bobeon  Bay  RaUway.  The  consideration  for  which  the 
property  is  to  be  handed  over  is  £267,000.  In  the  con- 
8tnictu>n  of  the  line  about  £600,000  was  expended,  so 
that  it  is  now  sold  for  less  than  half  its  cost. 

ViOTOUAN  Railways. — The  traffic  returns  for  the 
month  of  October  show  a  total  of  receipts  amounting  to 
£44,710  6s.  7d.  against  £37,843  4s.  9d.,  exhibitmg  an  in- 
crease for  the  month  of  £6,866  Is.  lOd. 


New  Zealand  ExBiarrioN. — The  provioce  of  Canter- 
bury is  now  rapidly  preparing  for  the  Exhibition.    It  has 


(Slntssts* 


Death  of  the  Patnteb  Coubt. — Fiance  has  lost  an 
able  artist  by  the  death  of  Joseph  Ddsir^  Court.  He  was 
a  pupil  of  Gros,  and  took  the  prize  of  Rome  in  1821.  His 
best  known  works  are  "  The  Death  of  Cossar,"  now  in  the 
Luxembourg,  and  the  large  picture  of  **  Boissy  d'Auglas," 
which  forms  part  of  the  public  collection  of  the  town  of 
Rouen,  of  which  11.  Court  was  curator.  Some  years  since 
he  was  among  the  most  fashionable,  as  well  as  ablest,  por- 
trait painters  m  Paris. 


L'EooLE.  By  Jules  Simon.  Lacroix  and  Co.,  Park. 
8vo.— An  important  volume  by  the  author  of  some  of  the 
most  remarkable  works  on  social  economy  and  co^ate 
subjects  that  have  appeared  in  France.  M.  Jules  Simon 
was  assistant  minister  of  public  inrtroction  during  the 
short  reign  of  the  republic  of  1848,  and  earned  a  name  in 
history  by  his  indefatigable  endeavoura  to  raise  the 
educational  standard  of  the  mass  of  his  countrymen.  He 
now  represents  one  of  the  electoral  divisions  of  Paris  in 
the  Chamber,  and  allows  no  opportunity  of  pursuing  his 
former  labours  to  escape  him.  M.  Simon  is  the  strenuous 
advocate  of  gratuitous  and  compulsory  public  education 
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greatest  possible  reaolti  were  tboB  prodooed  from  the  Und 
BO  treated ;  but  in  the  town  of  lloitb,  clear*headed,  cal" 
calating  Scotchmen  were  goiiig  to  expend  £66,000  in 
sewering  the  Leith  district ;  and  in  the  face  of  a  rental  o^ 
£35  an  acre  on  the  opposite  side  of  the  city,  they  were! 
spending  this  large  amount  of  money  to  carry  the  pipes 
on  to  the  sea  that  the  sewage  might  there  be  discharged. 
If  any  one  thought  they  were  wrong  in  this,  and  would 
like  to  tsJce  the  sewage  and  make  use  of  it,  he  (Mr.  Baw- 
linson)  would  be  happy  to  i>lace  him  in  communioation 
with  tae  Corporation  of  Edinburgh,  who  would  be  only 
too  happy  to  let  him  have  the  sewage  for  nothing.  Surely 
there  was  something  in  this,  in  spite  of  what  Alderman 
Hechi  had  sud  about  the  necessity  of  taking  the  sewage 
iMck  to  the  land.  Was  there  no  escape  from  the  dilemma 
otherwise  than  committing  themselves  to  an  extravagant 
expenditure  of  money  which  would  not  be  remunerative? 
How  long  would  a  scheme  of  applying  sewage  be  carried  on 
if  it  did  not  pay  ?  They  might  manage  by  some  means  or 
other  to  utilise  the  sewMe  m  a  profitable  manner,  but  to 
say  that  the  sewage  of  £ondon,  whieh  was  the  produce  of 
8,000,000  of  peo^e,  should  be  applied  over  6,000,000  or 
even  1,000,000  acres,  was  an  absolute  faXUcy.  In  his 
opinion  no  such  system  could  be  carried  out.  Then, 
again,  with  regard  to  the  mode  of  applyipg  sewsge,  he 
would  give  them  in  a  roDgh  way  the  amount  which  it 
would  cost  to  pipe  the  whole  area.  In  round  numbers, 
the  cast-iron  pipes  they  would  have  to  lay  down  would 
cost  a  shilling  per  inch  in  the  diameter  for  a  yard  in 
r length.  If  thisy  took  the  ^^reatest  and  most  soooessful 
examples  of  inagation  of  which  they  had-  aoy  knowledge, 
where  large  volumes  of  water  had  long  been  regu- 
larly poured  over  the  land,  produciug  really  great  re- 
sults, such  as  in  the  northern  parts  of  Italy,  and  in 
some  parts  of  India,  they  would  find  that  the  whole 
of  the  water  was^  distributed  by  canals,  open  camecs, 
•  and  open  runnels.  It  might  be  -said  that  this  was  water, 
and  what  they  ware  now.  dealing  with  was  sewage,  but  if 
.  they  had  attempted  todistribute  the  water  by  uncUrgroond 
conduits  of  east-iron,  the  works  would  have  oost  24  times 
«as  much  as  they  haA  done.  Xiord  JEU)bert  Hontagu  had 
aoeused  him  of  having  given  evidence  before  the .  Com- 
mittee which  waa  contrary  to  his  opinions.  He  could  only 
.  say  that  if  in  giving  his  evidence  he  failed  •  to  ssake  his 
,JBManing  dear  it  was  from  no  dishonest  motive;  but  his 
own  belief  was  that  his  evidence  and- his  opinions  were  in 
( perfect  aooordance. 

Mr.  Bawixa  said  he  should  be  glad  to  accept  Mr.  Bawlin- 
son's  offer  to  be  put  in  communicatian  with  the  authorities 
at  Leith,  and  would  gladly  take  the  sewage  of  that  place. 
As  they  had  heard  so  often,  there  were  two  modes  of 
applying  the  sewage  which  were  now  bein^  advocated  by 
opposing  parties,  one  that  of  small  drcasings  over  large 
areas,  and  the  other  laige  deessings  over  small  areas.  The 
mode,  however,  to  be  adopted  was  that  which  wenld 
enable  the  real  '^ue  of  the  sewage  to  be  fully  made  use 
of,  giving  the  ratepayer  his  share  in  this  vahie.  r'or  his  own 
nut,  he  believed  the  sewage  was  a  very  vidnahle  property. 
Baron  Liebig  and  others  said  that  the  sewage  was  worth 
about  twopence  per  ton.  Hofmann  and  Witt  had 
adopted  one  method  of  proceeding,  and  Baron  LieUg 
another,  and  yet  they  all  tnree  arrived  at  about  the  same 
result  as  to  the  actual  value  of  the  sewage.  If  the 
sewage  were  applied  in  such  enormous  dressings  as  10,000 
to  20,000  tons  to.  an  acre,  as  done  at  Edinburgh,  and  as 
proposed  by  Messrs.  Napier  and  Hope,  how  wss  it  possible 
io  recover  one^fiftieth  part  of  its  value?  Liebig  gave 
it  as  his  opinion  that  sand  was  the  last  soil  and  grass  the 
last  crop  to  which  sewage  should  be- applied.  He  did  not 
believe  that  the  Board  of  Works  had  had  the  intenst  of 
the  ratepayers  of  the  metropolis  at  heart  in  what  they 
had  done,  and  it  would  bea.sourceof  satisfactk>n  to  every* 
body  if  that  body  would  onlv  come  forward  and  allow 
their  plans  to  be  tested.  All  interested  in  the  matter 
must  be  glad  that  Lord  Bobert  Montagu  had  again  taken 
the  subject  up,  and  that  there  would  he  an  inquiry  into 


all  the  plans  which  had  been  proposed  for  the  w 

of  the  sewage,  entirely  withcmt  the  ssmstsnne  of  the 

Metropolitan  Board  of  Works. 

Mr.  Hasius  said  there  was  one  point  which  they  seemad 
to  have  lost  sight  of,  and  that  was  that  the  MetropoUtaa 
Board  of  Works  required  the  ^wage  to  be  taken  away  so 
as  not  to  be  a  nuisance.    Taking  the  sewage  of  the  nor- 
thern part  of  the  metropolis  at  the  quantity  skated,  it 
would  be  found  that  if  it  travelled  at  the  rate  of  a  mile 
and  a  half  an  hour,  it  would  oocupy  a  «!>h*ftn^i  of  some- 
thing like  20  feet  wide  and  6  feet  deep.    Here  was  a 
small  river  constantly  coming  down  to  be  pnmded  fior, 
and  which  must  be  dealt  with  as  it  came.    This  was  « 
fact  which  materially  affected  the  whole  questkiD.   .Ho 
would  say  nothing  about  the  engineering  part  of  the  oaas, 
but  the  chemical  question  was  a  veiy  important  one.    It 
was  now  generally,  aoJmowledged  by  chemists  that  the 
sewage  was  worth  about  6s.  per  head  of  the  popolatioD. 
It  was  best  to  speak  of  it  as  so  mudh  per  head,  becansaif 
the  value  per  ton  were  given,  the  question  of  dilutiMa 
entered  so  materially  into  the  matter  that  it  was  im- 
possible to  get  at  anytlung  like  ooneot  results.     The 
sewsge  of  Croydon,  for  instanoe,  was  dilutad  to  twine  the 
extent  of  that  of  Watford,  aod  of  cooise  the  iDtriniio 
value  of  a  ton  in  one  case  would  be  double  that  whieh  it 
woidd.be  in  the  other.    ButwhatcUd.Liebigsaymhia 
letter  about  the  sewage  in  this  diluted^atate  /    fie  flald« 
"  In  the  diluted  state  in  which  these  elsasenis  are  potmat 
in  sewer  water  they  are- without  any  noraaBtilo  value;" 
The  ratepayers  of  London  were  tiia  owners  of  this  stofPiin 
its  rough  state,  and  the  iamers  were  the  maoufastmara 
who  had  ta  get  the  metal  fzom  the  ora  supplied  to»>thMii 
by  the  ratepayera.    As  £sr  as  experieiiee  «went,  he  ibosd 
sewage-60  far  from  retioniiog  fis.  par  i bead -of  the  popu- 
lation very  often  did  not  gWa  back  Bdoia  thsA28.iieahisiad. 
liel^ig  nUed  the-.agriculSirists  in  his  letter  for.  payisg 
twioe  the  value  for  guano.    He  told  thorn  that  they  vara 
beiog  deluded  by  the  chemists-of'  the  cauntcyraad  wera 
giving  £X^  a  ton  for  what  was  worth  only  £6  or.  £7.  •  for 
bis  own  part  he  did  not  believe  ithat  thcagrieatoariata  of 
Great  Britain  were^. so  foolish»-aod  that  tbey^  wsuld;  not 
continue  tcgive  sueh  a  sum  for  any  article  if  they  did* aat 
fiadthattheygot&^aiirojiMo.  Incomparing  sewagawlth 
other  manures,  it  most  be  rememhwiad  tluit  they  could  aiiply 
other  manures  when  and  how  they  fUessed,  bat  they  luMi  to 
take  the  sewage  throughout  the  yaas  andapoly  it  evaiy  dair. 
Sewage  was  an  exceptional  manuse,  and  the  only  pexaoDa 
at  all  who  used  manure  in  a  manner  analogous  to  thaiin 
whieh  sewsge  should  be  used  were  market  ^rdensBs,  who, 
near  London,  sometisoes  applied  70  tons  of  maaore  par 
acre  to  their  land,  which  quantity  contained    twiea  aa 
much  phqsphorio  acid  and  twice  as  mnoh  potash  as  7,000 
tons  of  sewage,  and  about  two-thnds   the  quantity  of 
ammonia.    If,  then^  they  looked  upon  marketrfiardaoi^g 
as  the  highest  form  of  agriculture,  they  must  allow  ttasat 
the  applioation  of  7,000  tons  of  sewage  per  acre  eould 
not  be  considered  excessive.    Baron  Liebig  stated  in  his 
letter  that  if  a  possibility  was  offered  to  the  fenner  to 


get  tMck  as  sewage  these  matters  which  he  had  canied  slb 
food  to  the  town,  that  was  to  say,  if  he  gave  his  fieUa 
the  same,  both  in  quantity  and  in  quality,  whssh  had 
been  tslcen  from  them,  their  fertility  might  then  be 
assured  to  an  endless  number  of  years,  bat  was  there  a 
possibility  of  doing  this?  They  had  a  plan 
them  by  which  it  was  proposed  to  apply  the 
of  the  three  million  of  mhabitantB  of  London  to  about 
530,000  acres.  If  they  applied  this  principle  to  the  whole 
of  England  and  Wales,  the  population  being  about 
20,000,000,  they  would  find  that  the  whole  amount  of 
sewage  would  require  about  3,600,000  acres  of  laud, 
whereas  the  total  acreage  of  Bnglaad  and  Wales  waa 
about  37.000^000 ;  and  thus  on  the  most  extensive  pLan 
proposed  only  about  a  tithe  of  the  whole  of  the  land 
could  feoeive  the  benefit  of  the  sewage,  and  what  waa 
to  become  of  the  other  nine-tentlM  ?  fiaron  Liehig 
stated  that  we  wsre  now  vsfMshiag  our  land  and  keep- 
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id;  np  onr  predtiee  by  the  application  of  lai^  importa- 
tion of  goano,  which  sapply  would  yety  soon  cease,  and 
thai  oar  land  would  then  go  oat  of  cultivation,  and  we 
shrald  be  reduced  to  a  state  of  famine.  This  was  a  con- 
dnrion  to  which  they  might  fairly  come  from  Liebig'a 
gtatement.  But  was  there  any  each  fear  for  English 
agriealtnrists?  He  believed  not,  for  if  the  supply  of  guano 
£vld  fml,  he  had  no  donht  they  wooM  exercise  their  in- 
gennity  in  discovering  some  other  material  which  would 
answer  the  same  pnrpoae. 

Mr.  Wv.  Hawb9  said  he  qnite  agreed  with  the  remarks 
of  Mr.  Atdermatt  Mechi  as  to  the  great  advance  which 
this  qoesCioQ  had  made,  and  he  believed  tliat  there  were 
plenty  of  gentlemen  to  be  found  in  England  who  would 
take  the  matter  into  their  consideration,  and,  after  they 
had  formed  their  opinions  upon  it,  would  support  those 
opinions  by  their  capital.  In  tliia  way  experiments  would 
be  made,  and  in  the  conne  of  a  few  years  he  had  no 
donbi  that  they  would  arrive  at  the  solution  of  the 
problem,  and  weald  find  out  the  best  mode  of  applying 
sewage  to  the  land.  He  did  not  believe  that  they  would 
mscfa  longer  neglect  the  great  lesson  which  Providence 
had  tanght  them,  that  of  returning  to  the  soil  that  which 
they  had  previoasly  taken  ftom  it,  and  enabling  it  to  re- 
produce the  same  materials.  It  was  a  question  which  re- 
quired time,  seienoe,  and  capital.  They  must  not  dis- 
regvd  either  of  these,  and  if  at  any  time,  even  during 
the  preeent  session,  any  new  information  could  be  ob- 
iained,  or  old  infomnrtion  be  supported  by  new  arguments, 
the  Society  of  Arts  wonld  be  very  glad  to  give  an 
opportunity  for  re-opening  the  subject. 

Mr.  Stoavt  Bassm,  after  expressing  his  satisfaction' 
at  hearing  Mr.  M(frton'8  valuable  paper,  and  alluding  to 
the  Tariods  achemes  wliich  had  been  proposed,  said  his 
own  expetieooe  led  him  to  the  conclusion  that  the  best 
mettM  of  applying  sewage  was  by  ordinary  hrigation,  and 
thst  by  this  method  they  could  obtain  a  maximum  result 
at  a  minimmn  of  coflt  and  labour.  He  had  applied  the 
sevnge  on  a  iarm  by  means  of  a  hose  and  tap,  and  scarcely 
lay  beneficial  resnU  had  followed,  but  he  aflerwards  cut 
an  open  dnin  and  the  result  was  immediately  perceptible 
in  the  inereMed  quality  and  crop  of  grass.  If  they  were 
to  commence  the  work  again  there  was  no  doubt  that 
•Gme  improvement  might  be  made,  but  it  must  be 
raoolleeted  that  the  sewage  of  London  was  now  at 
Bsrking,  and  that  it  coold  not  be  brought  back, 
bat  most  be  dealt  with  under  existing  circumstances. 
If  it  was  not  allowed  to  go  into  the  river  as.  at 
preaeni  proposed,  then  it  must  be  carried  farther 
down  the  river.  There  was  no  reference  in  the  paper  to 
the  application  of  aewage  at  Carlisle,  where  the  experi- 
meot  had  been  highly  succeasfhl.  A  mode  of  deodonsins 
the  sewage,  and  applying  it  to  the  land  had  been  adopted. 
The  popolation  was  about  22,000,  and  the  sewage  was 
applied  to  70  acres.  During  the  last  30  years  we  had 
bieeo  violating  the  natural  law,  that  what  was  taken  from 
tha  earth  shirald  be  returned  to  it  again.  Of  late  years, 
iartead  of  patting  the  refase  of  our  towns  on  the  land,  we 
had  thrown  it  away  into  the  rivers,  where  it  had  been 
pnjodicial  in  eveiy  req;>ect.  The  connexion  which 
naoeaBarily  existed  between  the  application  of  sewage  and 
the  dninage  of  land,  was  most  important.  If  sewage  was 
to  be  applied  in  quantity,  the  land  most  he  thoroughly 
drainea  in  order  to  cany  off  the  water,  and  unless  this 
were  done  we  should,  by  the  frequent  ai^lication  of  large 
qiBmlltieB  of  sewage,  convert  our  meadows  and  lowlands 
mto  so  many  marshes  and  bogs.  But  in  many  cases,  where 
there  was  sufficient  fall^and  the  pipes  were  large  enough, 
the  draina  mi^ht  be  made  to  answer  the  two-fold  pur- 
pon  of  draining  the  land  and  of  conveying  the 
sewage  to  any  part  of  a  field  where  it  might  be  re- 
qoired*  Thia  might  be  aeoomplished  by  connecting 
the  upper  end  of  the  drain  (coverea  by  a  grate)  with  the 
carrier  or  feeder,  and  by  means  of  plugs  and  spout  drains, 
placed  at  intervals,  the  sewage  might  be  thrown  alter- 
nately over  varioos  portions  of  the  land.    The  advantages 


of  this  plan  wonld  be  that  sewage  would  bd  economised, 
and  that  the  land  at  the  lower  end  of  the  field  would  not 
receive  the  sewage  which  had  already  passed  over  the 
upper  portion,  and  which  had  therefore  lost  much  of  its 
fertiiisrag  power,  but  would  derive  its  supply  fresh  from 
the  drains.  We  should  not  then  see,  as  we  frequently 
did  now,  a  luxuriant  crop  at  the  upper  end,  and  a  deficient 
one  in  tlie  lower  part  of  the  field,  but  the  crop  would  be 
equally  good  tluoughout.  In  many  positions,  too, 
hydrants  and  hose  and  jet  might  thus  be  dispensed  with, 
and  the  whole  plan  could  l>e  carried  out  by  a  small  ad- 
dition to  the  ordinary  cost  of  drainage.  This,  he  might 
say,  was  not  a  mere  theory,  but  a  plan  which  he  had 
adopted  in  water  meadows  with  success.  Ue  was  glad  to 
see  that  Lord  Robert  Montagu  was  again  going  to  bring 
forward  in  Parliament  the  subject  of  the  application  of 
town  sewage. 

Dr.  BAOHHorFHBB  said  that  the  appointment  of  another 
committee  to  inquire  into  this  matter  was  the  very  last 
thing  he  should  like  to  see,  if  it  was  to  be  such  a  committee 
as  they  had  had  before.  The  two  schemes  proposed  re- 
minded him  of  the  opposing  systems  of  hooieeopathy  and 
allopathy,  and  his  own  experience  led  him  to  prefer  the 
allopathic  course  of  treatment— he  preferred  large  doses  of 
manure  to  small  areas  of  land.  As  had  been  said,  the 
sewage  of  London  was-  already  at  Barking,  and  could  not 
be  kept  there,  but  if  the  small  dosing  system  were  adopted, 
they  would  be  obliged  to  aeodorise  it  there,  and  turn  it 
Into  the  Thames.  When  they  considered  the  millions  of 
money  which  Londoners  had  spent  to  take  the  sewage  to 
Barking,  was  it  common  sense  to  spend  millions  more  to 
have  it  brought  back  again?  In  his  opinion  no  system 
could  be  successful  which  did  not  use  every  atom  of  the 
sewage  at  such  a  distance  from  London  that  it  should  not 
be  a  nuisance  to  the  metropolis.  A  great  deal  had  been 
said  about  the  value  of  London  sewage,  but  the  experi* 
ments  which  had  been  made  by  Dr.  Hofmann  and  Mr. 
Witt  had  no  value  as  regarded  London  sewage.  The 
anal3r8e8  were  quite  correct  as  far  as  they  went,  but  they 
did  not  go  far  enough. 

The  UHAiBMAN  said  that,  at  that  late  period  of  the  dis- 
cussion, he  should  only  enter  into  the  subject  to  correct 
some  grave  misapprehensions.  Mir.  Walker  had  stated 
that  the  General  Board  of  Health,  or  had  implied  that  he 
(the  Chairman)  had  at  the  outset  recommended  the  ap- 
plication of  a  certain  quantity  of  sewage— -5,000  gallons 
per  acre.  He  had  made  no  recommendation  of  the  sort. 
What  he  had  done  with  the  principle  from  the  first  had 
been  to  recommend  trial  works  on  every  occasion  for  its 
application,  both  on  account  of  the  great  diversity  of  soils 
(as  noticed  by  Professor  Voelcker),  as  well  as  of  the 
various  crops.  Then,  again,  the  kind  of  sewage,  and  the 
extent  of  its  dilation,  were  matters  of  importance.  In 
writings,  and  in  this  diseussion,  sewage  manino 
had  been  assumed  to  be  very  much  of  one  quality* 
In  one  town,  however,  the  supply  was  at  the  rate  of  300 
gallons  per  house,  the  gre»ter  part  of  which  was  waste, 
(at  Croydon,  for  example,)  whilst  in  another  on  the  con- 
stant system,  the  supply  was  not  more  than  forty  gallons 
per  house.  Then,  again,  no  care  had  usually  been  taken 
as  to  the  sort  of  soil-pan  or  water-closet  introduoed  to  en- 
sure the  least  quantity  of  water  bemg  used  for  dleansmg 
and  conveyance,  and  consequently  for  dilution.  In  some, 
half  a  gaUon  of  water  sufficed,  in  others  two  gallo<is  or 
mora  were  used.  Instructions  had  early  been  given  to 
intercept  sewage  from  old  natural  water-couiaes,  and  to 
prevent  subsoil  water,  or  surface  water,  getttog  into  the 
sewen,  sending  the  rainfall  proper  from  the  uncovered  por- 
tions. In  London,  under  a  proper  system  of  engineenng, 
the  old  natural  water-connes,  the  Old  Bourne,  the  Bast 
Bourne,  the  West  Bourne,  would  have  been  restored  to 
their  natural  funcUons,  and  storm-waters  would  have 
been  conveyed  to  the  river  through  them ;  iMtead  of 
which  they  had  been  treated  as  sewers,  and  made  to  dis- 
charge storm  and  subsoil  water  into  most  expensively  and 
unnecessaray  eolarged  intorcepting  sewers.    Hence  the 
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gUn ;  the  walla  are  composed,  like  those  of  the  old  palace, 
of  alternate  coarses  of  brick  and  atone,  and  the  roof  is 
ooyered  with  tiles  cot  in  geometric  forms.  The  intended 
application  of  this  structure  is  the  formation  of  a  coUec- 
tion  of  Italian  carriages  of  the  sixteenth  century,  and  pro- 
bably others.  There  are  three  curious  vehicles  now  in 
the  adjoining  museum  whioh  will  form  part  of  the  new 
department. 

Geologists'  Assooiatiok. — On  Tuesday  evening,  at  the 
ordinary  meeting,  Mr.  S.  Carter  Blake,  F.G.S.,  read  a 
paper  on  the  **  G^logical  Evidences  of  the  present 
Domesticated  Animals;"  and  Mr.  Wm.  Hislop,  F.R.A.S., 
read  his  third  note  on  "  Microscopic  Geology."  The 
meeting  was  well  attended,  and  some  interesting  remarks 
were  elicited  by  the  discussion  which  followed  the  reading 
of  the  papers. 
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Ordinary  Meetings. 

Wednesday  Evenings  at  8  o'clock. 

Fkb.  22.—*'  On  the  Municipal  Organisation  of  Paris, 
especially  with  reference  to  Public  Works."  By  Gbobob 
R.  BuBHKLL,  Esq.,  F.G.S. 

Makch  1. — "  On  the  Means  employed  in  taking  Fish, 
eqwcially  with  reference  to  Submarine  IllumiDation." 
By  F.  W.  Campik,  Esq. 


Cantor  Lectures. 
The  Second  Course  of  Cantor  Lectures,  the 
Bubject  being  "  The  Applications  of  Geology  to 
the  Arts  and  Manufactures,"  by  Professor  D.  T. 
Axsted,  M.A.,  P.R.S.,  is  now  being  delivered  on 
Monday  evenings,  at  Eight  o'clock,  as  follows : — 

Feb.  20th. — Lectubb  3. — On  Mioeral  Materials  used 
for  the  Purposes  of  Construction :  Plastic  and  Incoherent 
Materials  (Clays  and  Sands). 

Fbb.  27th. — Lkctubb  4. — On  Mineral  Materials  {eon- 
tmuei):  Building  Stones  and  Slates,  and  their  Relative 
Value  under  given  Ciixnimstances  of  Exposure,  and  on 
Methods  of  Quarrying. 

Mabch  6th.— Lbctubb  5. — On  Stratified  Deposits  of 
Mineials,a8  Coal  and  Iron  Ore,  usually  obtained  by  Mining 
Operations,  and  on  Mining  Methods  for  such  Deposits. 

Mabch  ISth. — Leotubb  6. — On  Metalliferous  Veins 
or  Lodes  and  their  Contents,  and  on  the  Extraction  of 
UetsHiferous  Minerals  from  Lodes. 

These  Lectures  are  free  to  Members  (without 
ticket),  and  every  Member  has  the  privilege  of 
admitting  One  Friend  to  each  Lecture. 

Final  Examinations — Botany. 

In  addition  to  the  Prizes  in  this  subject  of- 
fered by  the  Society  of  Arts  to  candidates  taking 
a  Certificate  of  the  First  Class,  the  Royal  Hor- 
ticultural Society  offers  five  prizes,  of  £5,  £4, 
i&3,  £2,  and  £1  respectively,  to  the  five  candi- 


dates, being  gardeners  by  profession,  who,  taking 
any  grade  of  certificate  in  Botany,  obtain  the 
highest  number  of  marks  in  that  subject  at  the 
Final  Examinations  in  April,  1865. 

Musical  Education. 

The  Council  have  appointed  a  Committee  to 
inquire  into  the  present  state  of  Musical 
Education  at  home  and  abroad. 

A  letter  has  been  addressed  to  the  Foreign 
Office,  requesting  the  aid  of  Earl  Russell  in 
obtaining  for  the  use  of  the  Committee,  through 
the  intervention  of  Her  Majesty's  Ministers 
abroad,  detailed  information  concerning  the 
Musical  Schools  in  the  principal  capitals  of 
Europe,  and  to  this  letter  the  following  reply 
has  been  received : — 

Foreign  Office,  Feb.  6tb,  1865. 
SiB,— I  have  laid  before  Earl  Russell  your  letter  of  the 
27th  ultimo,  respecting  the  desire  of  the  Council  of  the 
Society  of  Arts  to  obtain,  through  the  intervention  of  Her 
Majesty's  Kepresentatives  at  certain  places  abroad,  infor- 
mation with  reference  to  Musical  Schools  at  the  places 
indicated,  and  I  am  to  request  that  you  will  inform  the 
Council  thai  instructions  have  been  sent  accordingly. 

I  am,  Sir, 
Tour  most  obedient  humble  servant, 

J.  Hamiiond. 

The  Committee  issued  the  following  qudfies 

to  the  professors,  amateurs,  and  others  interested 

in  the  subject,  and  desire  to  obtain  their  opinions 

thereon.      Members    willing   to    aid   them    in 

this  inquiry  are  requested  to  communicate  their 

views : — 

1.  What  are  the  essential  differences  between  the  plan 
of  the  Royal  Academy  of  Music  in  London,  and  the 
Conservatoires  of  the  Continent,  with  regard  to— 

a.  Their  constitution  and  management ; 

b.  Their  revenues  as  derived  from  the  State,  annual 

subscriptions,  fees  from  pupils,  concerts,  or  other 
fouroes. 
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2.  State  the  natore  of  any  other  Inetitotion  in  the 
metropolis  or  the  provinoM,  for  proyidiog  or  improving 
Musical  EdocatioD. 

3.  The  exppdiency  or  othefwise  of  iftkiag  th*  pitse&t 
Boyal  Academy  of  Music  as  the  hasiB  of  any  enlarged 
Institution  in  this  country. 

4.  What  improvements  might  be  eflfected  in  the  Royal 
Academy  of  Music  ? 

5.  Is  any  <  union  between  the  Boyal  A  ademy  and 
mmilar  Schools,  Cathedral  Choirs,  or  Local  Institutions 
desirable  or  otherwise? 

6.  Could  the  Local  Examinations  of  the  Royal 
Academy  of  Music  be  extended,  and  how? 

7.  Does  tlie  Royal  Academy  ia  any  way  promote  the 
improvement  of  Military  Muhic? 

8.  Could  any  useful  connection  be  established  by  the 
Academy  with  the  Regimental  Volonteers  or  other  trained 
Musical  Bands? 

9.  What  proper  security  may  be  taken  forobtainiBg  doe 
results  from  any  Fmids  granted  by  Parliament  to  the 
Royal  Academy  ? 

10.  What  is  your  opinion  respecting — 

a.  The  advantages  derivaUe  from  Pobltc  Conoerla. 

b.  The  test  of  Musical  Proficiency  by  Examtnatlons. 
e.  The  F<mnation  of  a  National  Musical  Library, 

and  of  a  Collection  of  Musical  Instruments,  by 
gifts,  loans,  Ac. 

d.  The  Competitive  trials   of   Performen  and   of 

Mnsical  Instruments. 

e.  The  use  of  a  standing  Musical  Jury,  as  in  the 

French  Institute. 


|r0rwlrnigf  at  tjre  3ami^. 

Cantor  Lsoturjbs. 
SaoovD  CoviisE. — Sboo!<d  LnoTURS. — hioaoAYt  Fsa.  18. 

SfBINQS  and  WaTXB  SUPFIiT. 

ProfisBBor  Anstbd  remarked  that  a  supply  of  fresh 
water  is  a  matter  of  such  extreme  importance  that  every 
ioquiry  connected  with  it  is  well  worthy  of  attention.  It 
is  connected  with  geology,  for  the  conditions nnder  which 
water  Miists  in  the  earth  depend  on  the  arraagement  of 
roeks  and  the  facilities  for  ciivalation  among  and  between 
ihem.  He  propoaed  to  point  out  the  great  facts  on 
which  water-circolation  and  water-supply  depend,  and 
enable  bis  audience  to  understand  and  appreciate  the 
efforts  made  to  obtain  ample  supplies  when  required. 
The  sowce  of  water  ia  the  ocean;  the  means  by 
which  it  is  tranaferred  from  the  ocean  to  the  land 
is  the  atmo^ibere;  and  the  cireolation  of  water 
ihrongh.  the  earth  is  the  faet  to  be  borne  in 
mind  in  all  investigattona  conoennng  water.  Of  the 
lain  that  faUa  a  large  proportion  is  attracted  to 
tkie  snmmits  and  flaito  of  mountain-ehains,  to  npland 
valleys  and  lofty  plains;  the  spots  of  heaviest  riin-fall 
have  the  sea  at  no  great  distance,  sod  winds  blowing 
more  frequently  from  the  sea  than  from  the  interior  of 
the  country.  Much  rain  reaches  the  earth  on  slopes 
looking  towards  the  sea,  and  a  large  quantity  of  water  is 
conducted  by  natural  channels  to  rivers,  and  across  low 
lands  to  the  ocean.  But  of  a  lai^e  district  only  a  small 
peupoiiiun  oonskts  of  river-coaraes,  whilst  the  rain  falls  on 
the  whole  sorfitce.  The  soil  becomes  wet,  the  subs<Ml 
behaves  in  like  manner,  and  moisture  reaches  the  under- 
lying rock.  Of  the  rocks  some  are  sands,  sandstones,  or 
limestones,  and  others  fragmentary  rocks.  These  allow 
water  to  enter,  and  give  back  the  water  at  need.  Others 
are  impermeable  strata,  between  or  amongst  which  are 
beds  shutting  off  water.  Sach  are  clays.  All  rocks 
contain  water.  Granites  and  compact  marbles,  in  their 
driest  state,  hold  from  -4  to  4  per  cent,  by  weight;  and, 
as  a  cubic  yard  of  such  stone  weighs  two  tons,  each  ton 
of  the  least  absorbent  rock  will  contain  a  pint  of  water. 
The  water  held  by  common  loose  sea-eand  amounts  to  at 


least  two  gallons  in  a  cubic  feot.  In  ordinary  sandstones 
nearly  half  that  quantity  can  be  contained ;  and  in  best 
eandstooesfhre  pints  of  water  are  contaimd  is  eaoh  cubic 
foot.  Thaa  in  an  area  of  such  sandstone,  ooeupying  ten 
square  miles,  and  ten  yards  in  thickness,  the  quantity  of 
water  contained  is  from  four  to  five  hundred  millions  of 
gallons.  This  would  fill  a  reservoir  of  a  hundred  acrea 
to  the  depth  of  ten  feet.  But  sandstones  are  rarely  with- 
out bands  of  clay  separating  their  water  contents  into 
sheets,  and  owing  to  iaolts  and  vertical  bands  of  compact 
mineral,  a  sandstone  district  is  broken  up  into  boxes,  each 
one  of  which  is  independent  to  some  extent  of  the 
rest.  Sandstones  have  also  been  tilted,  and  stand  at  a 
considerable  pitch,  tolerably  uniform  over  great  distaneee. 
Some  varieties  of  sand-rock  passing  into  pudding-stone  on 
the  one  hand  and  quartzite  on  the  other  contain  no  water, 
but  even  in  sach  rocks  there  are  fi«Bures  and  cracks 
wherever  there  is  an  exposed  surface.  Into  these  water 
penetrates.  Of  limestones  the  least  absorbent  hold  four 
pints  in  the  cobic  foot;  while  a  cubic  foot  of  Bath  stone 
will  absorb  a  gallon;  aad  some  magnesian  Ihnestones 
twelve  pints.  A  cubic  foot  of  soft  chalk  will  hold  two 
gallons  of  water,  or  as  much  as  loose  sand,  taking  np  half 
its  own  bulk  of  water  and  3ret  hardly  appearing  wet.  By 
pumping,  a  large  quantity  of  water  may  be  obtained  from 
chalk,  for  it  acts  as  a  sponge,  the  water  sinking  to  tlie 
bottom.  In  most  limestones  the  wafer  does  not  come 
away  by  pumping,  being  kept  back  by  friction  as  well  as 
by  capillary  attraction.  Limestone  is  more  available  as  a 
water-bearing  rock  than  sandstone,  being  more  cracked 
and  fissured  at  all  depths.  It  is  acted  on  by  water,  both 
mechanically  by  wear,  and  chemically  by  becoming  dis- 
solved. The  cavernous  nature  of  limestone  is  one  of  its 
most  remarkable  features,  and  at  the  intervals  of  strata 
there  are  spaces  allowing  a  free  passage  to  water,  besides 
vertical  fissures,  dividing  np  the  mass  into  smaller  areas, 
each  one  of  which  has  its  own  water  system,  tboogh  all 
communicate.  Clays  often  contain  as  much  as  ten  per 
cent,  of  water  (by  weight),  and  clay  roeks,  soch  as  the 
varieties  of  schist,  which  are  extremely  nomerons,  are 
similarly  constituted.  Water  is  present  in  great  abundance 
in  the  rocks  near  the  surface  of  the  ear'^h,  not  only  in  the 
substance  of  all,  bat  in  the  intenrtkses.  Of  the  rain  that 
falls  upon  the  earth  at  any  place  not  more  than  one-third 
runs  off  the  sur&ce  and  enters  the  sea  by  rivers. 
What  becomes  of  the  rest  ?  Part  is  evaporated ;  part 
supplies  life;  but  an  ample  supply  enters  the  earth. 
Down  natural  chaaoela  the  water  passes;  ooaaaioBally 
through  a  permeable  rock,  sometimes  slowly  with  mueh 
interference,  and  sometimes  into  cavities.  It  is  oonveyed 
horizontally,  and  rises  here  and  there  to  the  aorface 
nnder  the  influence  of  the  pressure  of  a  colnmn  whose 
height  has  reference  to  the  level  of  the  spot  at  whioh 
it  first  entered  as  rain.  This  etrcolation  is  due  to  the 
natural  inequalities  of  the  land.  As  the  rain  falls 
mostly  on  mountains  and  high  ground,  and  rocks  are 
usually  tilted  towards  the  plains,  the  tendency  of 
water  to  run  down  a  slope  in  the  interior  of  the  earth 
as  well  as  on  its  surface,  ensures  the  conveyance  of 
ample  supplies.  These  may  exist  nnder  pressare  arising 
from  the  fact  that  the  channels  formed  between  two 
impermeable  rocks  are  closed  pipes.  But  because  the 
dip  is  not  always  the  same  as  the  natural  slope  of  the 
sor&oe,  and  that  faults  remove  rooks  to  a  considerable  dis- 
tance vertically,  water  will  sometimes  find  an  issue  at  a  con- 
siderable distance ;  it  may  well  up  at  a  fault,  or  come 
out  at  an  artificial  entting,  though  always  at  a  lower  level 
than  that  at  which  it  entered.  Water  obtained  by  any 
of  these  means  is  called  a  spring.  Land  springs  occur  in 
sand  or  gravel,  resting  on  impermeable  strata,  and  re- 
ceiving a  larger  quantity  of  rain  on  their  surface  than  is 
earned  off  by  evaporation  or  streams.  The  water  aocii^ 
mulates  below,  instead  of  upon  the  surface.  Its  depth  is 
rarely  gi*eat,  and  it  is  readied  by  wells.  The  supply 
varies  with  the  rain-fall,  and  in  dry  seasons  fails  or  gets 
much  lower  than  usual.     The  quality  of  sudi  water  ia 
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loble  to    iojary,    owine   to    the    filtration   into   it  of 
organic  matter  from  aboye.     Wells  in  such  localities 
sometimeB  yield  upwards  of  a  hundred  grains  of  solid 
Btttter  to  the  gallon.     A  second  class  of  natural  springs 
isoe  on  hfll  rides,  in  valleys,  or  on  plains  enrronnded  by 
higher  land.      They  depend   on  the  oatcrop  of  strata 
whi2h  carry  water,  bat  rest   on  other  strata  that  are 
impenneable.    The  issuing  of  springs  under  these  circum- 
ctanoes  is  easily-understood ;  though  the  phenomena  may 
keooine  complicated  and  obscure.  The  source  of  the  supply 
may  be  distant,  and  much  above  the  level  of  the  point 
of  emergenco.  When  it  issues,  the  water  may  be  a  consider- 
able stroam,  or  may  drain  out  in  a  multitude  of  springs 
ea  a  oontinuous  line  of  outcrop.    Groups  of  springs  of  this 
kind  are  often  important,  dividing  the  irregularities  of 
seann  over  a  considerable  time,  and  to  some  extent  inde- 
pendent of  season.    The  water,  having  filtered  through 
the  earth  for  a  long  distance,  is  fresh  and  wholesome. 
Springs  of  this  kmd  may  be  tapped  on  their  way  to  the 
Batoral  outlet.  The  supply  they  bring  is  limited,  and  what 
is  taken  at  any  one  place  is  taken  frmn  the  seneial  stock. 
It  may  be  that  the  upper  rock  is  porous  and  rests  on  an 
anderlying,  impermMole  stratum.    The  supply  is  then 
more  abundant  but  less  regular.    Good  examples  of  such 
^'iogs  exist  in  the   CoUwolds,  where,  all  along  the 
oolites  with  the  lias,  groups  of  springs  issue.    A  a  few 
days  after  the  rain  most  of  these  springs  become  swollen, 
and  run  freely.    After  dry  summer  weather  the  supply 
falls  off.    In  this  case  the  dip  of  the  beds  changes,  but 
the  main  cause  of  the  irregularity  must  be  sought  for  in 
the  fact  that,  though  crop-springs  in  one  sense,  they  are 
laod-ipringB  in  the  nature  of  their  supply.    A  third  daas 
of  mioeral  springs  issues  where  the  containing  rocks  are 
interrupted  by  faults.    In  this  case  there  are  several  pos- 
sibOitaea.    A  fault  acting  as  a  wall,  because  it  is  filled 
with  day,  will  in  most  cases  be  accompanied  by  a  spring, 
thoogh  Dot  always  at  the  exact  spot  where  we  might  be 
indiosd  to  look  for  it.    Artesian  springs  occur  in  many 
plaoea,  and    have  been  obtained  artificially   iVom    the 
earliest  times.    A  permeable  bed  between  two  imper- 
meable beds,  crons  out  at  the  surface,  and  there  receives 
the  rain-fall  ana  surface-water.    The  level  of  this  out- 
crop is  higher  than  that  of  a  part  of  the  surrounding 
eoontry  beneath  which  the  strata  pass,  owing  to  their  dip. 
The  permeable  bed  thus  represents  a  bent  tube,  and  may 
be  kept  full  of  water  under  a  pressure  corresponding  to  the 
height  at  which  the  porous  bed  crops  out.    If,  then,  a 
well  ia  sank  or  a  hole  bored,  the  water  will  rise  in  it, 
not  only  towards,  but  even  in  some  cases  far  above,  the 
surface,  in  a  jet.      The  chief  Artesian  wells,  and  the 
ddeat  in  Bkuope,  are  in  the  north  of  France,  and  they 
seem  to  have  spread  thence  through  the  other  countries 
of  Eniope.    They  are  sunk  through  the  lower  tertiary 
stiata  to  the  chalk,  from  whose  upper  beds  the  water 
ia  genenlly  derived.    The  construction  of  this  class  of 
weiii  is  easy  and  inexpensive.     The  Artesian  *wells  of 
Artois  date  back    to    the  twelfth  centnty.     In  Italy 
and   Germany,  ancient   and   successful   wells   of  this 
kind   exist,  but  it    is   only  since  the  commencement 
of    the     present    century    that    they    have    become 
general  in  Europe.    In  and  around  Paris  there  were 
already,  in  1845,  not  less  than  eighty  deep  Artesian  wells 
thrgugh  the  tertiary  strata  into  the  chalk.    The  supply 
varies  very  much,  but  is  tolerably  constant  in  the  same 
velL    A  supply  of  from  30,000  to  160,000  jgallons  per 
day  ia  the  common  yield,  and  the  expense  of  sinking  is 
extremely  moderate.    The  sinkings  for  the  supply  of 
Paris  commenced  at  Grenelle,  in  1883,  and  continued  till 
1841,  when  water-bearing  strata  were  reached  at  1^00 
feet,  at  a  coat  of  £16,000.    The  first  rush  of  water  was  at 
the  rate  of  nearly  a  million  of  gallons  per  day,  rising  120 
feet  above  the  surface.    This  continued  for  some  time. 
Artesian  weUs  are  common  also  in  England,  not  only  in 
and  around    London,  where  the  geological  conditions 
doeely  resemble  those  of  Paris,  but  at  Cambridge,  through 
the  ganlt,  at  Liverpool,  through  the  new  red  sandstone 


and  elsewhere.  The  Artesian  wells  of  London  are  con- 
fined to  borings  through  the  tertiaries  into  the  chalk,  and 
do  not  include  any  sinkings  to  the  greensand.  The  deptli 
of  most  of  the  Artesian  wells  of  London  is  leas  than  400 
feet,  and  none  of  them  are  much  above  600  feet.  Some 
enter  the  chalk  to  a  depth  of  200  feet,  or  more,  and 
therefore  obtain  their  water  to  some  extent  from  that 
formation ;  while  othera  only  reach  the  chalk,  and  obtain 
water  from  the  sands.  The  tertiary  strata  pierced  are 
rarely  more  than  260  feet  in  thickness.  The  water,  when 
reached,  seldom  rises  higher  than  from  40  feet  to  60  feet 
below  the  level  of  the  Thames  high-water  mark,  and 
thus  considerable  expenses  are  incurr^  in  lifting  it.  The 
wells  at  Cambridge  penetrate  tibe  gault  to  the  lower 
greensand  at  a  depth  of  fh>m  100  feet  to  160  feet.  The 
cost  is  small,  and  the  supply  at  first  rose  to  or  above  the 
surface.  It  is  now  10  feet  or  12  feet  below.  The  supply 
is  large  and  steady,  and  the  nunibw  of  wells  within  a  few 
square  miles  amounts  to  several  hundred.  The  wells  in 
the  new  red  sandstone  at  Liverpool  and  elsewhere  are  also 
very  numerous,  but  nowhere  very  deep.  The  quality  of 
the  water  obtained  from  Artesian  wells  is  a  matter  of 
importance.  Water  passing  through  a  course  of  strata 
abaorbs  mioeral  matter ;  but  clay  is  capable  either  of  re« 
moving  mineral  salts  from  water  when  they  are  already 
present,  or  yielding  various  salts  if  the  water  be  pure ; — 
and  thus  waters  passing  through  a  great  thickness  of  clay 
may  be  either  remarkably  pure  or  very  hard.  Of  the 
different  minerals  found  in  water  there  are  some  that  pro- 
duce hardness,  and  interfere  with  the  use  of  the  water  for 
detergent  purposes,  though  not  otherwise  injurious.  The 
alkaline  salts  render  water  soft,  and  thus  the  large  quan- 
tity of  salts  of  soda  and  potash  in  some  of  the  waters 
from  deep  wells  does  not  interfere  with  their  value  for 
household  purposes.  Carbonate  of  lime  and  magnesia,  on 
the  other  hand,  and  the  salts  of  iron,  though  they  render 
water  hard,  leave  it  well  fitted  for  drinking  purposes. 
A  fifth  class  of  springs  is  somewhat  exceptional,  occurring 
in  connection  with  disturbances  of  strata,  or  the  presence 
of  metamorphic  rcx^.  Such  springs  are  charged  with 
mineral  matter  and  gases,  including  free  carbonic  acid 
gas,  nitrogen,  hydrogen,  oxygen,  and  sulphuretted 
hydrogen  gas,  with  a  long  series  of  salts  of  most  of  the 
metals.  A  large  quantity  of  matter  is  brought  by  these 
springs  to  the  earth's  surface  from  the  interior,  upwards 
of  16.000  tons  weight  per  annum  of  various  salts  beine 
estimated  as  brought  up  to  the  surface  from  the  mineral 
springs  of  the  central  plateau  of  France.  These  springs 
are  Uiermal,  or  possess  a  temperature  higher  than  the 
mean  annual  temperature  of  the  place  at  which  they 
emerge.  This  temperature  varies,  and  sometimes  reaches 
the  boiling  point.  The  water  rises  from  great  depths,  and 
often  in  large  quantities.  These  springs  are  found  in  all 
parts  of  the  world,  and  at  all  levels  above  the  sea,  but 
they  are  usually  most  abandant  in  mountainous  regions, 
or  near  volcanoes.  The  flow  of  springs  is  not  always 
uniform,  but  deep  springs  are  more  uniform  than  those 
which  come  from  near  the  surface.  For  the  cause  of 
small  and  irregular  variations  we  must  probably  look  to 
the  effect  of  the  seasons,  hut  there  are  marked  periodical 
variations  of  supply  in  particular,  cases  that  require  a 
more -definite  explanation.  They  are  known  as  inter* 
mittent  springs,  and  are  almost  confined  to  limestone 
districts.  The  river  Mole,  in  Surrey,  issuing  from  the 
chalk,  is  an  example  of  this  kind  of  sprioff.  It  appears 
abrapUy  at  intervals,  which  are  nearly  regular ;  then  runs 
strongly  for  a  certain  period,  and  as  suddenly  stops. 
There  probably  exists  m  the  chalk  hills  adjacent,  a 
reservoir  filled  from  the  rock  above,  but  with  only  one 
outlet,  which  by  some  accident  of  the  stratification,  carves 
upwards  a  few  yards  before  turning  down  again.  So  long 
as  the  water  in  ihe  reservoir  is  not  higher  than  the  top  of 
the  curved  part  of  the  water-way  no  water  can  run  out, 
but  as  soon  as  this  happens,  the  bent  tube  acts  as  a  siphon, 
and  when  it  once  begins,  continues  to  carry  out  the  water 
till  it  has  emptied  the  reservoir.    Such  are  the  phenomena 
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of  spriDgs,  natural  aoad  artiibial,  and  rach  the  UMthods 
adopted  by  natore  and  ioutated  by  uaa  to  bring  the 
water   from   the    interior    of  the  earth  oat^  more  to 
the  surface.     Let  me  now  point  out  the  application 
of  this  great  subject  to  the  sapply  of  towns^     Some 
arrangement    that    sliaU    secure  a    permaaeot    supply 
of  water    for    cities   ia    esseutial.      For    this    purpose 
most  large    towns  are  situaiied  on,  or   near,  runotng 
streams.      But  aa  the   town  increflMs,  the  waters    o^ 
the  stream  become  reduced  in  quantity  bgr  the  laxg» 
use    made    of    tfaeoa,   and    detoriomled    in    qudkitdr. 
Wherever  there  is  a  large  pofNilaibion  the  sewage  i»  ie 
excess  of  the  demand  of  the  a^rionlturiet,  aed  ie  oondooted 
into  the  nearest  mnning  wator.    Thua  the  ipeters  of  tdM 
river  as  it  passes  each  tewn  beeome  aoMUae  aod  more  iefh- 
pure  as  the  need  o£  water  baoemes  greater.    Springe  are 
resorted  to  for  potaUe  water,  and  the  river  nv^ter  iaonly 
used  for  washing.    Raiii^watep  is  oolloeted  and  stored, 
but  rain-water  in  a  tooRn  le  veodeMd  fyak  by  the  ad< 
nuxture  of  amckt  and  ^apoen^  and  thesuppl^  ie  oC  little 
value.     Measa  have   bcNaa  aesanted  to  freaa  time  va^ 
aemoriaX  to  ebtasa  ami  ceoduot  water   fimn  natairsl 
sources  of  supply  to  lai^^  cities.    The-  Bomana  ehteinod 
water  in  this  wsy  lioai  distant  pkues,  and  oenveyed  It  by 
aqneduots  to  the  spot  whrae  it  was  needed.    lioiig  before 
the  BoDiaos,  the  Qceeks  had  oeae^ed  water  over  the 
sur&fie  in  desed  pipee^  taking:  advaatege  of  the  fiw^  the* 
water  stands  at  the  same  level  if  there  is  free  oenHnuia- 
cation»  no  matter  how  irregoter  the  fiosm  and  dtoMBeioiie 
of  the  chauael.    Theae  methods  are  reaerted  te  aA  the 
present  day»  and  with  similar  sfuntem.    JBiit  a  BU|iply  of 
water  is  not  a  thiog*  that  oaar  be  seewed  eesily  and 
without  cost.    It  is  an  eagteeertog  openation  fos  which 
the  aid  of  the  praotical  geoLogiet  nmal  be  sougbt.    To< 
obtain  pure  water  for  a  town,  resort  meat  be  had  te  eon. 
trivanoes  suggested  by,  or  adapted  to,  the  phyaioal  con*- 
dition  of  the  comitry  suareanding  tfie  town,  and  thma, 
while  in  some  cases  epfiogs  aiay  b»  merted  to,  in  othen 
rivers  or  canals  may  be  uesd ;  in  others,  Btveaou  miqr  be 
intercepted  ttk  or  near  their  sooice;  itteth«»,.flMNmtain- 
lakes  or   taras   may  be  readeied  aveOable;   and  ooea- 
aionaUy  the  'raior-iall  of  a  limited  district  may  be  col- 
lected and  stoied  io  leeBrvoira,  wheme  tiie  water  is 
oanisd  underground  or  om  the  sarfime  to  a  resorvoir  near 
the  place  where  the  stt.ppiLyiS'neededi  Euutapleeofadltheee 
methods  may  be  found  in  the  varioas  towns  of  Bogland. 
There  are  certain  limite  te  the  supply  of  water  fimmeprio^ 
even  the  most  favourably  cixcnmataiiced,  wfaieh  now  require 
consideration^  ChaUcv  or  loose  sand  ani  some  saodatenes, 
yield  alaigeqaantity<>f  water,  I'opleoedfiiOfletimBitotimeby 
sain,  and  the  quantity <oontaiaed  in  a  given  area  of  roc^  may 
«Eceedtbequantlty  recoiled  for  the  tewn  ontheeiirfiuse.  Bui 
it  by  BO  means  foUowathai  water  is  obtasaable  beeawe  it  is 
present  in  the  rook.      The  loosest  varietiea  of  rook  are 
sufficiently  close  to  offer  difficulties  to  the  free  paMage  of 
water ;  and  even  frenk  wells  <if  eahaustion  the  qnaatity  of 
water  removed  in  agivea  time  is  no*  only  iaoapabte  of 
being  increased,  but  the  rock  is  only  dnmed  of  water 
within  the  content  of  a  eoae  tahoae  base  is  al  the  soifine 
and  whose  apes  is  at  the  bottom  of  the  weU,  and  the 
area  of  whose  base  is  rarely  more  than  half  a  mile  in 
mdius.     The  two  rocks  tdmt  yield  the  largest  quantity  of 
water  are  chalk  and  soft  sandstone;  and  in  neither  of 
these  can  more  thaa  a  millian  gallens  per  dmf  be  expected 
from  asiogle  weU.      To  yield  thu  mazimiMk,  such  wells 
must  be  more  than  a  mite  aanoder.    ft  could  only  be  from 
a  natural  reservoir  of  lasge  siee,  eidating  under  premnre  in 
the  interior  of  a  rock,  that  a  laige  permanent  supply  ooold 
be  obtained.      The  expense  of  Arteaiea  borings,  though 
varying  mucheoDordiag  te  the  pavtionter  ciroametanoes  of 
eaoh  case,  is  nmly  very  gnat.      In-  Borope>  the  cost  of 
boring  has  raaely  muoh  eaoeedad  10s.  per  foot  if  the  depth 
M  under  200  feet,  ooepoaad  per  foot  if  from  200  to  500 
feet,  two  pounds  a  foot  from  500  to  1,000  ieet^  and  tlvee 
pounds  per  foot  from  1, 060 te 2.000 feet.    Theiearetfaoi 
powerful  inducements  at  aU  timee  to-  resort  to   this 


ecpedieat.      On  the  other  hand,  it  must  not  be  loet  sight 
of  that  there  have  been  some  veiy  eostly  instances  of 
faihue  after  boring  to  a  great  depth  in  promising  strata. 
When,  owing  to  increased  population,  a  deterioration  of 
the  quality  of  the  water,  or  a  diminution  of  the  reguliuity 
of  the  supply,  it  is  necessary  to  have  recourse  to  some 
other  contrivance  than  spriogs,  the  old  BooMin  method  of 
constmeting  an  aqueduct  has  been  resorted  to.      Thns,  in 
the  case  of  Iiondon^  the  *'  New  Biver "  was  thought  a 
great  suoeess^     Bat  opportunities  of  cutting  off  water  are 
gradually  becoming  more  and   more   scacee,  while   it 
heoeoMe  alwaye  mere  difficult  to  keep  a  stream  clear. 
Suoh  contrivaaoea  gradually  cease  to  be  a^liodble,  and 
only  when  oonoacted  with  zeser?oiiv  can  this  sopphr  be 
recommeaded.      But  the  construction  of  a  reservoir  iea 
veiy  serioQB  matter,  aa  is  known  by  fhtal  experience  in 
seme  veoeat  iasteneee.      It  ia  not  twelve  months  since  the 
bumtiag  of  a  aewly-oonstcocted  niservoir  in  the  neighbour- 
hood of  Sheffield  prodneed  a  serious  lose  of  life  and  pro- 
perty.   Thue  in  Aaa  mode  of  obtaioteg  a  supply  thoM  aee 
iiaportaiiitpointatobeooiBidered.     I  may  state  these  as, 
first,  the  ultimate  senice  of  the  water;  seooudly,  the 
steviog  it  ia  reservoirs ;  and,  thirdly,  the  conveying  it  to 
its  destiaeiieni.      Where  there  is  a  natural  lake  of  pare 
water  saffiffifiitly  lai^ge  aad  well  supplied  to  ensure  a.  per- 
manent supply,  no  better  souree  can  eaiat      Tim  ceet  of 
conveyaaoeis  often  a  barrier  against  the  adoption  of  suoh 
plaas.;  hutt  the  possession  of  a  natural  reservoir,  always 
fall  of  the  purest  water,  is  no  sli^t  matter.      But  if 
them  is  no  laiBe,  nateral  springs,  if  sufficiently  IwgjB  in 
quantity  and  good  in  qmdity,  may  t»e  made  use  of.    Thoe 
many  of  the  soumeo  of  the  Thames  arepoweriui  eopngh 
toi  be  worth  taking  for  the  use  of  Loudon.      But  to  this 
there  hae  ailwaye  been  a  strong  objection.      The  qnantity 
of  water  entering  the  sea  at  the  mouth  of  the  Thames  is 
so  little  more  than  snffioieat  to  ensure  a  peruMaent  stream 
that  it  cannot  affixd  to  lose  ai^  tributary,  however  smaU. 
Even  when;  a  single  sprii^  can  be  taken  it  rarely  happens 
tliai  the^flow  ia  so  zegulae  as  to  be  suffinent  witbcmi  a 
reservoir.     In  hilly  districts  it  is  usual  to  take  advantage 
of  nalunl  inegularitiea  of  the  land,  and  leleet  the  bead 
of  a  valley,  wfasre  a  convenient  speee  can  be  endoaed. 
Suoh  embankments  are  not  always  ^mgerooe ;  hot  a  weak 
point  in  the  stmtificatien  may  be  the  causeof  an  aocideot, 
aa  wefl  as  fiuilts  of  ooostEuction.    BeservoiB  are  neoea«> 
sary  whers*  the  nriafoU  of  a  district  is  to  be  oolteoted 
and  tsanaforred  to-  a  distant  spot,     la  Lanoashire  and 
Yorkshire  there  are  seveml   instances  of  this  arrange- 
ment.    The  rainfoll  of  the   district,  the  form  of  the 
coUeettng  ground,  the  rock  of  which  it  is  oomposed, 
aad  the  dip  of  the  rock,  are  matters  of  inquiry,  and 
need   the   knowledge   and   experienee  of  a  geelogiBt. 
Manchestw  is  supplwd  fhim  the  drainage  of  a  gathering 
gronad  ef  18,000  aores,  at  a  distance  of  sfacteeo  miles  from 
the  city ;  Liverpool,  foom  an  area  of  10^,400  acrea,  twenty- 
siz  miies'  distant;   Newcastle-on-Tyne,  from  4,000  aares, 
twelve  miles  distsat ;    Bblton,  from  400  acres,  four  mites 
distent.    Theleetuier,  in  condosion,  gave  a  brief  notice 
of  the  water  ooatents  of  the  various  British  rocks^    The 
upper  tertiaries  of  England,  and  the  gravel,  afford  land 
springsi      It  is  not  till  we  penetrate  the  lower  tertiariee, 
aind  reach  the  permeable  sands  between  the  London  day 
aad  the  chalk,  that  we  obtain  large  suprdtes  from  Artesian 
borings.    The  supply  ftom  the  sande  below  the  London 
otey  is  eitiemely  laige.     Ohalk  conteins  as  enorraooa 
qqaatily  of  water,  distributed  tluougii  the  mass,  though 
chiefly  abundant  in  the  lower  part.     The  lines  of  ffiat 
favour  pemolatioa,  and  oocasional  spates  in  the  rock  are 
generally  frdl.     At  intervale  in  the  ohalk  arebeds  that 
hold  bade  water  better  than  the  rest.    Water- may  almost 
ahriqr*  be  obtained  by  skiking  into  chalk  te  a  sufficient 
depth.     Wdls  sunk  through  the  chalk  into  the  upper 
gieensmd  are  net  always  more  socoessfol  than  these  ter- 
mioating  in  the  chalk ;   but  the  gmdt  below  the  upper 
greensand  hmmg  impermeable,  water  may  be  expected  on 
reaebittg  this  bed.     The  lower  greensaiids  are  extremely 
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e  Ruppliei  may  be  eiprcted  from  nakiog  lo 
Qt  th«  qu«Dtil}-  oblainalile  frotii  >  sinfjle  well, 
ll«  within  a  giyea  diilance  of  each  otlitr,  is 
'hevater  of  the  lover  grcenuud  in  imny  if  got 
(crop,  bat  irhBD  filtered  through  other  iieda, 
whea  pvaiDg  through  cUy,  it  bvcomes  more 
le  water  can  be  got  froni  the  Weald  cUy,  nor 
Inga  aanJ  to  bedepeoded  on.  The  KimtucriJge 
ie  Oxford  cUy  are  retentive,  and  have  litUe 
ler-beariDg  beda.  Water  u  to  be  got  between 
Nigat  thew  two  bandgofclay,  but  itdepeoda 
oditiODf,  and  ita  preaence  caunot  be  asauTued 
Kif.  The  Portland  rock  iucludea  overlying 
an  nDderlTiDg  aand,  the  former  of  which 
r  in  crevioea,  the  latter  in  ila  maaa.  Tho 
IM  eontaia  water,  the  alternation  of  daya 
JMMitaieB  being  very  frequent.  The  wells  have 
bto  the  I  Dck  10  ita  plane  of  tatnntion,  or  oveD 
ttthe  clay,  aa  the  limeatone  does  not  others ine 
fly.  Liaa  holds  back  water,  so  that  at  its  con- 
ke  lower  oolite  there  i>  almost  always  a.  liiw  of 
d  the  supply  is  large  and  constant.  Wells 
hnpper  beda  of  the  liaa  rart^ly  fiijl  in  obtaiuitig 
Ifc  qtulity  ii  not  good.  Wells  sunk  throutth 
Bin  water  from  the  new  red  eandstone.  Wells 
I  new  red  randstonc  arc  aliuont  certain  of  sue. 
■ting  to  the  naoibcr  ordofefaultB.  the  quaciity 
dcfwnded  (U),  and  tlie  wattr  is  apt  to  be  salt, 
id  aandalonc  is  emiDeiilly  a  watur-bravring  bod, 
meroaa  alternatioiia  of  marl  md  sand  reuder  il 
oblaiD  water  from  almost  alt  depths.  The 
limeatone  is  full  of  caviiiea  filled  with  water  to 
TeL  In  the  coal  tiieasurea,  and  in  the  moun- 
MM,  wherever  thero  is  an  inipermi'able  band 
aU,  or  at  faulta,  wal£r  is  founc).  The  faulted 
f  the  carbonileroua  and  older  rocks  in  Engliiiil 
ecla  the  water  capacity  of  the  roclc.  The  old 
cne  is  a  vaiiablB  lock,  BOmetimes  containing 
T  in  aanrly  beds,  aometimes  iu  caviiiee,  and,  at 
ntween  Ilia  strata.  There  is  generally  a  good 
ter  wlieravfr  this  rock  prevails.  In  Silarisn 
r  is  sot  from  faiills  and  fiaaures,  nhich  are  very 
The  limestones  of  this  period  are,  for  the 
■rgillsceoua,  and  hold  back  water.  Slates, 
1  all  ^ariotiea  of  granite,  hold  water  only  in 
Where  there  is  a  considerable  rainfall  these 
timea  aDord  large  supplieti.  Little  drpendencu 
3ed  on  them,  for  the  lisaares  do  not  communi- 
f  from  oQe  to  another.  A  remarkable  instance 
d1  linking  in  granite  exists  in  Iho  island  of 
Mre  a  sinking  wan  commenced  in  the  solid 
d  wan  continued  toadepthof  234  feet,  all  com - 
At  this  depth  a  spring  was  reached  which 
yieet  in  the  shaft,  and  Tim  continued  at  that 
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The  Paper  read  was — 

TUE  CLAIMS  OF  AUTHORS  AND  INVENTOHS 
TO  PKOTECTION  FOK  AND  rROPKllTV  IN 
DESIGNS  AND  INVENTIONS  KUiST  PUB- 
LISHED  AT  INDDSTBIAL  EXUIDITIONS. 

Bt  Tdovjj  WBBsTBtt,  Esq.,  Q.C.,  M.A.,  F.lLS. 

Exhibitiona  of  products  of  induatry,  or  industrial  exhi- 
bitions, Dvre  tlieir  origin  to  thii  ancient  Kuuirty,  the  firal 
and,  mitil  very  teceutly,  the  only  reprewjnta'ive  in  Ihia 
country  of  practical  science.  The  Urcat  Exhiliiiion  of 
1B61,  the  parent  exhililiua  of  the  induatry  of  all  nations, 
drew  ila  first  breath  within  these  wall*;  and  nioet  here 
preeeot  know  tliat  the  International  E^ihibitiou  of  1S62 
was  entirely  originattxl  by  this  Society;  and  it  is  not 
too  much  to  itfirui  that  the  seed  aa  sown  has  bnrne 
Iruit  in  ezhibiiiouB  in  the  lister  lale  and  in  other 
countries,  as  well  aa  in  ioduadial  exhibitions  in  this  metro* 
polls  sttd  in  the  provineea.  Whatever  may  tend  to  fbst«r 
and  give  pemianeucy  10  uch  eihiliitiona  la,  it  ia  conceived, 
well  deserving  the  most  careful  consideration.  Tba 
reward  of  the  eihihitoisby  (irizrs,  honorary  and  pecuniary, 
is  a  alimuluB  not  lo  be  dioragardad  and  of  a  peruianent 
character;  bat  Iheexperience  of  these  eahibltioua  liaa  pro- 
duced a  atrong  convictien  in  tlie  aiuds  of  many  that, 
ualcaa  aomething  more  can  be  done,  unlaaa  a  more  laatiog 
reward  and  beoelit  can  be  ensured  to  the  snoceasful  exhi- 
Lutor,  oikleas  he  oan  have  propei-ty  iu  and  protectiou  for  the 
product  of  his  brain  aa  embodied  in  a  particular  ohjeot, 
the  BlimoluB  will  not  be  sufficient  to  make  such  exhibitions 
penuaoenc  and  eel f-aoppor ling.  Suoh  exhibitions  may,  it 
il  conceived,  be  regarded  aa  marts — as  places  in  whiob 
pfoduots  that  have  received  t^  afiprobation  of  compv- 
teot  judges  and  the  public,  may  redoimd  to  the  anbatantial 
and  permanent  ImueQt  of  the  exhibator.  That  thii 
operatw  most  poweiAilly  with  the  eotablished  trader, 
with  the  capitalist  whose  products  have  acquired  or  may 
acquire,  through  Ihs  cihibiliDD,  a  notoriety,  and  is  pro- 
ductive of  lohstaDtial  benefit,  uill  Dot  Im  disputed ;  but 
the  exlubilor  who  has  made  his  fiist  Buocesaful  attempt  in 
a  deeign  or  invention  may  see  othei-s  reap  all  the  pecuniary 
b«a«fii,  if  not  the  honour,  of  that  upon  whiuh  they  bavs 
bestowed  neither  lime  nor  money.  The  real  questinn  in- 
Tolved  in  the  precedhig  conaidetatioDs,  is  bow  cat)  suoh 
reward  be  beat  secured  to  eaoh  oxhibitw,  and  what  ihonld 
be  tho  nature  of  iherewaid?  This  may  be  looked  upon  as 
pre-eminently  a  "  working  man's  question  ;"  1  cannot  but 
regard  it  sa  one  of  the  great  aocialqueitionsof  theday,  in 
what  mannsr  the  artisan,  the  skilled  mecbaiiic,  the  youth 
just  emerging  Irom  our  educational  establishments,  can 
utilise  the  talents  which  he  may  be  endowed,  so  as 
thereby  to  advaDoe  and  rise  to  that  social  poiiilioti  wbioh 
liahoald  be  the  ambition  of  all  la  attain.  The  exhibition 
of  a  iucoeafnl  product  of  iuduatcy  may  be  the  first  step  on 
the  ladder,  but  may  afford  no  aasietauce  to  ita  retention,  or 
to  the  attainment  of  the  aecoud  or  aobaequent  step.  The 
question  of  property  in  auch  a  product,  and  protection  for 
that  property,  without  which  the  name  of  property  i>  an 
empty  sonnd,  whether  as  a  matter  of  right  or  of  policy, 
cannot  he  evaded  ;  ie  it  just  that  theaothor  should  iwt  have 
property  in  and  proteciion  for  the  product  of  the  bi  ain 
embodied  in  aome  pracllcal  and  useful  shape,  and  given 
to  the   world  (or  the    benefit  of  hia  fellow- oreaturea  ? 
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That  the  author  of  saoh  usefal  product  so  exhibited  has 
DO  claim  for  remuneration  has  not  yet  been  asserted  within 
these  walls,  but  although  a  proposition  so  repugnant  to 
our  innate  sense  of  jastice  may  not  meet  with  any 
avowed  advocate,  there  are  not  wanting  persons  who,  from 
the  views  expressed  on  the  subject,  can  hardly  stop  short 
of  such  a  conclusion.  They  concede  that  the  author  is 
entitled  to  such  product  so  long  as  he  keeps  it  to  himself; 
he  may  hum  the  tune,  sketch  the  design,  or  use  the  ap- 
paratus in  private,  or  in  his  own  closet ;  but  if  he  chooses  to 
publish  it,  be  has,  they  contend,  by  such  publication,  given 
it  to  the  world ;  lie  has  thereby  dedicated  it  to  the  public, 
and  what  the  public  have  once  acquired  they  cannot  be 
deprived  of,  but  may  utilise  to  their  own  purposes  without 
regard  to  any  claim  by  or  on  behalf  of  any  other  person. 

This  is  the  condition  under  which,  at  present,  the 
author  of  any  design,  or  the  inventor  of  any  useful  pro- 
duct, publishes  tluit  design  or  product  at  an  industrial 
exhibition.  Is  it  politic  or  just  that  such  a  state  of  things 
should  continue  ?  Have  not  such  exhibitors  a  claim  to 
property  in,  and  protection  for,  the  products  of  their  in- 
dostiy?  That  many  persons  may  be  willing  to  forago 
any  more  substantial  reward  than  the  glory  of  the  exhibit 
tion  is  no  answer  to  the  just  claim  to  substantial  remunera- 
tion for  the  time,  labour,  and  skill,  which  may  be  their 
only  capital,  expended  on  the  product  or  design,  and  then 
first  published.  The  labourer  is  worthy  of  and  deserves 
his  remuneration,  without  which  it  can  hardly  be  sup- 
posed that  the  stimulus  will  be  sufficient  year  by  year  to 
reproduce  a  succession  of  novelties  by  working  men; 
that  is,  by  the  individual  members  of  that  large  portion  of 
the  community  who  must  earn  their  daily  bread  by  daily 
labour,  whether  mental  or  manual,  whose  only  capital  in 
fact  is  such  labour. 

Circumstances  wholly  beyond  control  may  exclude 
the  mass  of  the  people  from  acquiring  property  in  land 
or  houses,  but  their  attainments  and  pecuniary  means 
jnay  be  adequate  for  the  acquisition  of  property  in  the 


to  which  as  the  ofispring  of  the  individual  brain  the  right 
and  claim,  until  published  or  disclosed,  is  the  stronges 
possible,  namely,  the  absolute  control  and  possession  of 
its  author?     This  control  and  possession  being  parted 
with,  the  power  of  copying  and  reproducing  each  object  of 
industr}",  in  spite  of  and  without  the  consent  of  the 
author,  is  conferred  on  each  visitor  to  the  exhtbitioa 
without  restriction  or  restraint.    Is  it  for  the  interest  of 
industrial  exhibitions  that  such  a  state  of  things  should 
continue?    It  can  hardly  be  supposed  that  the  oppor- 
tunity of  exhibiting  new  designs  and  products  would  not 
be  a  strong  incentive  and  inducement  to  the  production 
and  exhibition  of  objects  of  interest  to  be  so  submitted  to 
the  judgment  of  competent  persons,  if  some  portion  of  the 
benefit  to  result  from  a  favourable  judgment  were  re-^ 
served  to  the  exhibitor.     As  the  law  now  stands  sacU 
future  benefit  cannot  be  received  without  the  preliminary 
steps  for  registration  under  the  Designs  Act,  or  for  pro- 
visional protection  under  the  Patent  Law  Amendment 
Act,  1852,  having  been  taken.     The  cost  of  such  steps 
would,  in  the  majority  of  cases,  be  absolutely  prohibitory  ; 
it  is  one  of  the  prominent  defects  of  our  present  laws  for 
acquiring  property  in  design  and  invention,  that  a  sub- 
stantial expenditure,  and  one  which  in  many  cases  is  pro- 
hibitory, must  be  incuiTed  before  any  adequate  trial  or 
judgment  can    be  had.     The  remedy  is  very  simple. 
Let  an  Act  be  passed  allowing  the  place  of  such  Industrial 
Exhibition  to  be  registered  at  the  Board  of  Trade  or  other 
office ;  let  it  be  enacted  that  the  author  or  inventor  of 
any  design  or  invention    first  published   at    such  ex- 
hibition shall  be  entitled  to  all  the  privileges  of  the  laws 
relating  to  property  in  designs  and  inventions,  as  from 
the  date  of  the  opening  of  such  exhibition,  provided 
advantage  be  taken  thereof  within  one  month  after  the 
close  of  the  exhibition.    Under  this  state  of  the  law  fair 
and  reasonable  opportunity  would  be  given  for  the  fusion 
or  union  of  the  capital  of  intellect  and  that  of  wealth,  and 
one  step  in  advance  would  be  taken  for  removing  the 


embodiment  of  the  labour  of  their  brains ;  beyond  this   barrier  now   placed  to  the  progress  of  intellectual   or 
they  may  be  unable  to  advance  without  the  aid  of  those   skilled  labour  in  any  new  domain  of  industiy. 


who  ai«  in  possession  of  the  capital  of  accumulated  wealth. 
It  has  been  often  remarked  that  there  would  have  been 
no  Watt  without  a  Boulton,  or,  in  other  words,  that 
the  most  successful  labours  of  intellect  would  fall 
■Ull  bom  without  the  aid  of  the  possessor  of  accumulated 
wealth  and  commercial  influence.  How  these  two  talents, 
the  capitals  of  intellect  and  of  money,  can  be  brought  to- 
gether is  a  great  social  question,  to  my  mind  the  greatest 
social  problem  for  the  elevation  of  the  individual  from 
the  ranlu  of  the  people.  The  Industrial  Exhibition  af- 
folds  one  means  of  facilitating  this  union ;  it  is,  or  may 
become  an  <*  Inventor's  Mai-t,"  as  suggested  by  that 
eminent  philanthropist  Mathew  Davenport  Hill,  in  his 
letter  to  the  Mayor  of  Birmingham  (4th  Nov.  I860),*'  as 
the  best  or  only  practicable  means  of  affording  tne  in- 
ventor opportunity  of  negotiating  with  the  capitalist,  and 
to  the  capitalist  the  means  of  forming  a  just  estimate  of 
the  value  of  any  invention."* 

It  is  said  by  those  who  object  to,  or  view  with  little 
favour,  the  protection  to  and  property  in  designs  and  in- 
ventions the  subjects  of  registration  or  of  patents,  that  each 
author  or  inventor  should  trust  to  the  position  which  his 
skill  will  confer  upon  him  with  the  public,  or  with  his 
employer ;  that,  in  the  majority  of  cases,  he  will  gain  as 
much,  or  more,  by  trusting  to  that  than  to  the  rights  or 
property  with  which  the  law  may  invest  him.  This  may 
be  true ;  but  however  true,  is  it  any  reason  for  compelling 
or  constraining  him  to  continue  in  this  state  of  dependence  ? 
Does  the  remuneration  or  reward  so  attained,  in  the  few 
cases  in  which  it  is  attained,  bear  in  the  majority  of  cases 
any  adequate  relation  to  the  acquisition  of  the  capitalist? 
Can  any  reason  be  assigned  why  the  law  should  not  recognise 
property  in  those  creations  which  had  no  anterior  existence, 

*  See  evidence  on  Patent  Law  before  Select  Committee  of 
Honse  of  Lords.    Seiiion ,  1851. 


The  course  proposed  has  the  authority  of  precedent. 
In  the  Session  of  1851    was  passed  (14    Vict.,  c.  8). 
*<  An  Act  to  extend  the  Provisions  of  the  '  Designs  Act, 
I860,'  and  to  give  Protection   from   Piracy  to  Persons 
exhibiting  new  Inventions  in  the  Exhibition  of  the  Works 
of  Industry  of  all  Nations  in  One  thousand  eight  hundred 
and  fifty-one;"  and  in  the. Session  of  1861  an  Act,  with 
the  same  object,  and  recognising  the  same  principles,  was 
idso  passed  for  the  International  Exhibition  of  1862.    It 
may  be  a  question  whether  the  details  and  machinery 
of  those  Acts  might  not  be  modified  with  advantage,  but 
their  principle  is  the  same  as  is  now  suggested  and  con- 
tended for,  and  appears  to  me  both  just  and  politic     The 
working  of  the  first  of  these  Acts,  called  *•  The  Pro- 
tection of  Inventions  Act,  1861,'*  afforded  strong  evidence 
of  how  much  might  be  done  towards  protecting  inventors 
against  their  own  ignorance.    Some  plan  or  system  for] 
the  identification  of  the  design  or  invention  is  necessaryt 
The  identification  of  a  design  presents  no  difficulty,  bcu 
the  proper  identification  of  an   invention  is  not   with 
out   difficulty,  and   according  to  the   plan  adopted  in 
that  Act   a   certificate  of   the   sufficiency  of   the  de- 
scription of  the  invention   to  be  registered  under  the 
provisions  of  the  Designs  Act  is  a  condition  precedent  to 
obtaining  the  benefit  of  protection  for  and  property  in  the 
invention.      Although  there  was  no  power  of  refusal  of 
such  certificate  if  the  description  was  adequate,  upwards 
of  70  persons  out  of  about  600  applications,  or  more  than 
one-tenth,  declined  to  proceed  further  on  the  suggestion 
of  myself  (to  whom,  in  conjunction  with  your  secretary,  Mr. 
Le  Neve  Foster,  the  administration  of  that  Act  was  en- 
trusted), that,  looking  at  the  characterof  what  was  proposed 
it  could  hardly  be  worth  while  to  piooeed  any  further  with 
the  registration.      The  principle  of  the  provisional  regis- 
tration then  first  adopted  was  carried  out  in  the  Patent 
Law  Amendment  Act,  1862,  the  Act  of  the  next  session, 
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and  is  now  koown  as  the  ProvisiODal  Specification,  the 
afficteDcy  of  which  is  certified  hy  the  Law  Officers  of  the 
Crown.  The  Royal  Gommissionen,  in  their  report  just 
imed,  have  reoom mended  that  the  application  for  a 
psteot  ahoald  be  subjected  to  a  preliminary  examination 
as  to  novelty.  The  protected  exhibitions  now  con- 
tended for  wonld  at  once  bring  to  the  test  the 
merits  as  well  as  the  novelty  of  designs  and 
inventions,  and  thns  in  effect  go  beyond  what  is  recom- 
mended by  the  Royal  Ck>mmi88ioners  as  one  of  the 
improTemente  of  the  present  patent  system,  thus  tending 
to  dimioish  those  inconveniences  which  the  Royal  Com- 
missionen  coosider  as  incident  to  any  patent  system,  and 
aa  the  price  which  the  public  pay  for  any  patent  law. 
The  oooree  now  suggested  assumes  the  justice  and  ex- 
pediency of  some  patent  law,  that  is,  of  some  mode  of 
rewarding  or  remunerating  those  who  are  the  first  to  pub- 
liah  new  designs  and  inventions  applicable  to  the  indus- 
trial arts.  That  the  present  patent  law  admits  of,  nay  re- 
qaires  great  improvement  cannot  be  denied ;  the  evils  of 
the  indiBLTiminate  issue  of  patents  are  seen  in  the  litigation 
which  is  the  subject  of  such  just  complaint.  This  very 
litigation  is  one  of  the  indications  of  the  overwhelming 
power  of  capital.  Hitherto  the  patent  system  of  this 
country  has  been  an  unequal  struggle  between  the  inventor 
and  the  capitalist,  in  which  the  latter  has  had  the  advan- 
tage. In  what  position  would  inventors  be  placed  if  left 
absolutely  at  the  mercy  of  the  capitalist,  as  would 
be  the  case  if  they  could  acquire  no  right  in  their 
invention  to  be  protected  by  the  strong  arm  of 
the  law?  The  real  difficulty  lies  in  the  mode  of 
DTotectiog  the  property  which  the  law  recognises. 
19  it  a  proper  cou  se  to'  refuse  a  recognition  of  property 
because  of  the  difficulty  of  protecting  it  ?  Why  should 
not  the  attempt  be  made  in  the  d'rection  and  manner 
indicated  by  the  authors  of  the  Patent  Law  Amendment 
Act  1852,  which,  as  regards  all  remedial  measures,  has 
hitherto  been  a  dead  measure  ?  To  pursue  this  question 
further  would  be  to  travel  rather  out  of  the  present  sub- 
ject, bat  these  considerations  will  natumlly  arise  when  the 
claims  of  the  working  classes  to  property  in  the  products 
of  their  industry  are  insisted  on.  If  such  property  cannot 
be  secured  and  protected  better  than  hitherto,  there  will 
practically  be  one  law  for  the  rich  and  another  for  the 
poor.  The  Royal  Commissioners  have  recommended 
that  the  adjudication  of  these  rights  shoul  1  be  left  to  a 
judge,  aided  by  skilled  asseseors ;  a  suggestion  which  has 
been  repeatedly  made  and  supported  by  the  authority 
of  those  moat  conversant  with  the  working  of  the  patent 
ajstem. 

The  promoters  of  industrial  exhibitions  will  add  greatly 
to  the  claims  which  they  have  on  public  gratHude,  by 
directing  and  concentrating  attention  on  the  means  by 
whidi  practical  and  available  protection  can  be  secured 
for  the  creations  which  these  exhibitions  call  forth  for  the 
first  time.  The  exponent  of  an  existing  trade  may  find 
his  reward  and  remuneration  in  the  publicity  given  to  the 
labour  and  capital  under  his  direction  and  control,  but 
the  iogenious  artist  or  artizan  is  in  a  very  different  position, 
and  must  rely  on  the  protection  of  the  law  for  that 
independence  to  which  he  is  entitled. 

It  lies  on  the  opponents  of  the  views  now  contended  for 
to  diow  why  there  is  to  be  property  in  and  protection  for 
a  design  and  not  for  an  invention.  The  inherent  difficulty 
of  the  two  subjects  is  matter  of  degree  and  administration. 
It  i*  hardly  creditable  to  our  national  character  that  the 
admitted  abuses  should  be  permitted  to  continue,  without 
even  the  attempt  to  apply  some  of  the  obvious  remedies 
which  have  been  not  only  suggested  and  recommended, 
tot  actually  provided  for  by  the  legislature. 

It  also  lies  on  the  objectors  to  the  existing  S}'8tero,  as 
those  who  contend  that  an  exclusive  privilege  is  an  incon- 
venient mode  of  reward,  to  point  out  abetter.  Such  a  privi- 
lege as  1  endeavoured  to  show  in  my  last  communication 
to  the  Society.*  was  no  violation  of  the  principles  of  free 

•  See  Jourml,  April  22, 1864. 


trade,  inasmuch  as  it  was  only  the  means,  the  best  hitherto 
devised,  of  creating  and  calling  into  existence  the  trade 
which  when  so  created  would  be  free  after  the  limited 
terms  thought  necessary  for  such  creation.  If  the  term  is 
longer  than  necessary,  shorten  it.  This  the  system  of 
periodical  payments  practically  does.  If  the  exclasive- 
ness  creates  any  practical  inconvenience,  let  the  public 
have  that  which  the  Royal  Commissioners  recommend 
that  the  Crown  should  have,  in  the  right  of  purchasing  a 
license  for  a  sum  to  be  settled,  in  case  of  difference,  by 
arbitration. 

Upwards  of  twenty  years  have  elapsed  since  in  this 
room,  and  on  every  convenient  occasion,  I  have  dwelt  on 
the  evils  of  the  system,  and  pointed  out  the  remedies  now 
suggested;  those  evils  are  mainly  defects  of  administra- 
tion. To  cut  the  Gordian  knot  by  abolition  is  a  remedy 
not  likely  to  meet  with  favour  until  other  remedies  have 
been  exhausted. 

The  claims  of  the  author,  in  whatever  department 
his  intellectual  capital  may  be  invested,  are,  to  my 
mind,  stronger  than  the  claims  of  the  possessor  of  a 
transmitted  inheiitance,  however  considerations  of  public 
policy  or  expediency  may  allocate  the  relative  claims  of 
Its  possessors ;  and  if  circumstances  exclude  any  con- 
siderable portion  of  th^  people  from  one  descri;.>tion  of 
property,  do  not  deny  to  them  the  enjoyment  of  that 
which  they  have  the  power  to  create  for  themselves. 


DISCUSSION. 

Mr.  Campin  was  glad  to  find  that  Mr.  Webster  had 
touched  upon  the  general  question  of  protection  to  in- 
ventions in  his  paper,  because  the  special  subject  of  pro- 
tection at  Industrial  Exhibitions  must  be  treated  as  part 
of  Uie  larger  question  of  the  amendment  of  the  exisiing 
patent  laws.    It  appeared  to  him  that  if  they  gave  pro- 
tection to  exhibitors,  and  then  left  them  to  the  tender 
mercies  of  the  Patent  Office  in  the  state  it  was  now,  they 
did  but  little  for  their  benefit,  because  it  was  next  to 
impossible    for    the    great   majority    of   exhibitors    at 
Industrial  Exhibitions  to  pay   the  successive  £6,  £50, 
and  £100  fees  necessary  to  secure  patents  under  the 
present  system.    Moreover,  he  was  disposed  to  think  that 
the  period  of  one  month  suggested  by  Mr.  Webster  as  that 
within  which  application  for  a  patent  must  be  made,  was 
wholly  inadequate    for    the  J>urpoee,  but   this  was  a 
mere    matter    of    detail.      There    were    some    other 
points  not  taken  up  in  the  paper  which  he  thought 
would  add  to  the  strength  of  the  case.   These  exhibitions 
contained  not  only  designs  for  articles  of  utility,  but  also 
artistic  designs.    It  so  happened  that,  under  the  Copy- 
right Act,  in  the  procuring  of  which  this  Society  was 
mainly  instrumenUl,  a  man,  at  the  cost  of  one  shilling, 
could  obUin  a  copyright  for  his  life  and  seven  years  after 
his  death,  for  an  original  drawing,  painting,  or  photo- 
graph— the  latter  frequently  not  being  the  result  of  any 
original  conception  at  all.    It  seemed  strange  that  a  man 
should  be  able  to  acquire  a  property  in  a  production  of 
that  class  on  such  easy  terms,  whilst  if  he  turned  his  at- 
tention to  a  mechanical  improvement  or  a  chemical  dis- 
covery, he  could  not  obtain  protection  without  incurring 
the  heavy  expenses  of  a  patent.    All  who  knew  anything 
of  the  subject  must  agree  that  it  was  of  vital  importance 
to  these  industrial  exhibitions,  which  were  so  widely  ex- 
tended  throughout  the  country,  that  there  should  be 
some  kind  of  protection  for  the  original  efforts  of  ingenuity 
which  were  there  displayed,  because  he  did  not  think 
mere  honorary  distinction  would  be  a  sufficient  stimulus 
to  promote  the  permanent  success  of  those  exhibitions. 

Dr.  Panmubst  had  listened  to  Mr.  Webster  s  paper 
with  great  interest,  and  he  merely  lose  to  suggest  that 
they  ought  to  distinguish  between  the  general  question 
as  to  the  policy  of  a  patent  law  and  the  particular  ques- 
tion  more  especially  treated  in  Mr.  Webster  s  paper.  If 
he  understood  him  aright,  Mr.  Webster  simply  submitted 
the   following  question— that,  assuming  there  ougnt  to 
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be  property  in  and  protection  for  designs  and  inventions, 
and  assuming  the  policy  of  the  two  special  acta  which 
were  passed  to  protect  such  inventions  and  designs  in  the 
case  of  the  two  International  Elxhibitions,  on  what 
ground  could  they  withhold  such  protection  in  the 
case  of  the  numerous  industrial  exhibitions  now 
being  held  in  vailous  parts  of  the  countryi  the 
importance  and  value  of  which  were  becoming  more 
and  more  appreciated  ?  He  could  not  resist  the 
force  of  the  position  which  Mr.  Webster  sought  to 
establish.  As  a  matter  of  justice  and  right  it  was  quite 
clear  that  a  man  who  exhibited  an  invention  under  those 
circumstances  ought  to  be  protected  by  some  such  plan  as 
that  now  suggested.  That,  however,  would  not  relieve 
him  from  the  difficulties  in  which  ho  would  be  placed 
when  the  invention,  if  it  were  a  valuable  one,  became  the 
subject  of  contest  between  himself  and  the  caj^taUst,  a 
difficulty  which  he  was  afraid  they  could  not  entirely  get 
over.  Whether  the  plan  suggested  by  the  Patent  Com- 
missioners might  relieve  the  poor  man  from  the  unequal 
burden  of  this  contest  he  was  not  prepared  to  say.  The 
purpose  for  which  he  rose  was  to  express  his  approval  of 
the  simple  proposition  contained  in  the  paper,  and  on  the 
grounds  of  analogy  and  connstency ,  as  well  as  plain  justice, 
he  conceived  some  such  plan  as  that  suggested  ought  to 
be  adopted. 

Mr.  F.  J.  Bbamwell  would  have  been  glad,  before 
addressing  the  meeting,*to  have  heard  some  of  the  views 
advocated  on  the  other  side  of  the  question.  He  would 
say,  at  the  outset,  he  was  in  favour  of  protection  to 
inventors.  Mr.  Webster  had  proposed,  and  the  two 
previous  speakers  had  supported  the  proposition,  that  if 
the  protection  afforded  to  inventions  at  the  two  Oreat 
Exhibitions  in  this  country  was  right  in  principle,  the 
nme  should  be  afforded  in  other  exhibitions  of  a  cognate 
character.  The  proposition  extended  to  inventions  only, 
inasmuch  as  designs  were  already  protected  by  legislative 
enactment.  When  they  came  to  inventions  it  was  a  mat- 
ter of  greater  difficulty.  Mr.  Webster  proposed  fftiat  the 
protection  should  be  extended  to  one  month  after  the 
<dodng  of  the  exhibition ;  but  he  (Mr.  Bramwell)  thought 
the  inventor  should  be  required  to  deposit  what  might 
foe  called  a  provisional  specification  with  his  invention; 
and  unless  that  document  was  very  carefully  drawn 
there  would  be  considerable  difficulty.  It  might  be  the 
ease  that  an  invention  oeatatned  some  things  which  were 
old  and  some  which  were  quite  new ;  and  if  a  man  said 
the  DBodel  he  exhibited  was  the  thing  for  which  he  claimed 
protection,  and  did  not  at  the  same  time  fmnish  proper 
pnrticulars,  there  would  be  great  difficulty  in  giving  him 
a  patent,  even  if  he  could  afford  to  pay  for  one  at  the 
present  high  rate,  which,  in  his  (Mr.  Bramwell's)  opinion, 
migiitwith  advantage  be  lowered.  Allusion  had  been 
made  to  the  letter  of  Mr.  M.  D.  Hill,  snggestiBg  that 
these  exhibitions  should  be  regarded  as  "inventors' 
marts;"  and  no  doubt  that  was  the  Tory  thing  re- 
qfuired.  A  man  might  produce  an  exoellent  in- 
mention,  but  at  the  same  time  be  without  the  means 
of  introduomg  it  to  the  world ;  and  even  if  he  had 
connections  which  would  serve  that  purpose,  he  might 
hesitate  to  bring  his  invention  before  them  without  ppo- 
iection.  The  great  difficulty  a  working  man  experienced 
iNrasto  get  his  invention  considered  and  appreciated  by 
eapiUlists.  With  regard  to  the  general  question  as  to 
the  policy  of  a  patent  law,  it  might  be  said  that  those 
who  were  opposed  to  protection  consisted  of  two  glsmnfl 
those  who  admitted  the  necessity  tfbr  a  law  of  copyright, 
and  those  (a  small  class)  who  went  to  the  extent  of 
advocating  the  abolition  even  of  the  oopyright  in  books, 
as  well  as  of  the  patent  law.  He  had  formerly  heard  a 
well-known  Professor  of  Folitioal  Economy  advo  Ate  the 
abolition  of  protection  ioT  manufactures,  and  the  retention 
of  it  for  designs  and  books;  but  he  had  since  beard  the 
same  gentleman  declare  the  advance  which  had  taken 
place  in  his  opinions,  which  now  went  to  the  extent  of 
abolisbing  oopyright  altogether.    There  was  at  least  a 


consistency  in  this,  thou^  how  anyone  could  maintain 
such  a  doctrine  he  (Mr.  Bramwell)  was  unable  to  under- 
stand.   There  was,  however,  great  inconsistency  in  those 
who  would  give  protection  to  a  nan  who  designed  a  pattern 
for  a  carpet,  but  would  give  no  protection  to  the  man  who 
invented   the  loom  in  which   the    design  was  woven. 
These  were  the  two  classes  who  opposed  &e  protection  to 
inventions.    What  were  the  grounds  on  wmch  this  op- 
position was  supported  ?    People  did  not,  as  a  rule,  oon- 
sider  the  actual  manner  in  which  an  invention  was  boon 
and  brought  to  light.    They  started  with  the  aasompiion 
that  if  anything  good  was  invented  everybody  would  nae 
it  if  it  were  not  hampered  by  a  royalty.    If^  howevec, 
they  looked  through  the  most  meritorious  inventions, 
what  did  they  find  to  be  the  &ct  ?    A  specification  of  the 
invention  was  deposited ;  but  there  was  utter  apathy  on 
the  part  of  those  to  whom  the  invention  would  be  most 
valuable,  and  the  patentee  was  obliged  to  spend  yeara  of 
time  and  a  great  deal  of  money  in  order  to  induce  peocde 
to  take  up  a  thing  which  was  for  their  benefit.     HJe 
ventured  to  say  that  ninety-nine  out  of  a  hundred  naeful 
and  good  inventions  had  lain  dormant  for  yeacs  befbse 
any  person  would  take  them  up.    In  iUustcation  of  this 
assertion  Mr.  Bramwell  mentioned  the  case  of  the  Bah- 
joint  for  rails,  which,  he  said,  was  now  acknowledged 
to  be  worth  £150,000  a-year  to  the  railways   of  this 
country,  but  it  required  six  years'  unremitting  exertion 
on  the  part  of  the  inventor  before  he  could  get  the  rail- 
way companies  to  use  it  at  all,  although  the  royalty  do- 
maoded  was  not  large.    That  was  sufficient  proof  of  the 
lack  of  eagerness  on  the  part  of  the  public  to  take  op 
really  good  and  valuable  inventions.    He  firmly  believei 
that  patents,  so  far  from  being  an  obstruction  to  invention, 
stimulated  it.    He  would  not  stay  to  go  into  the  subject 
of  the  justice  of  protection,  or  of  the  right  of  the  invantor 
to  it,  for  political  economy  did  not  recognise  aoeh  things 
as  justice  and  right,  but  only  acknowledged  the  iooce 
of  expediency.    He  would,  however,  say  that  it  was  exp»-    \ 
dient  for  the  community  that  protection  should  be  alfooded 
to  inventors.      On    the   other  side  of  the  question   It 
was   argued — "Do   not   protect  inventors  by    p«.*^w>*it^ 
but  let  the   inventor  obtain   his  reward  by   the  faiue 
he   achieves   for    himself."     Others   asserted   thai   his 
reward  would  come  in    the   ordinary  course  of  tcade, 
through  the  development  of  the  invention  itself,  and  firom 
the  inventor  becoming  the  manufacturer  of  the  article. 
Dismissing  at  onoe  the  idea  that  the  *'  gloiy  "  of  an  inveo- 
tion  would  act  as  a  stimulus  to  inventors  in  the  preeent 
strictly  practical  age,  he  would  dwell  for  a  moment  on 
the  next  argument,  that  inventors  should  become  manu- 
facturers.   In  answer  to  this  they  had  the  fact  bafon 
tliem  that  the  great  substantive  inventions  of  this  ooontiy 
were  made  not  by  persons  in  that  particular  class  of 
manufacture,  but  by  outdders.   A  man  who  had  praoliaed 
a  considerable  business  for  a  ntmiber  of  yean  had  ^t  hss 
mind  in  a  particular  groove,  and  he  prefeired  to  go 
on    in    the   way    he    had  been   long   aocostomed    to. 
He    might    make    some    little   difference    in    detail, 
but   he   was   not    the    person    to    look  to    for    greet 
substantive  improvements.    Taking  the  great  *"^*^nrm 
of  inventions  of  later  ages,  they  found  that  Watt,  the  in- 
ventor  of  the   then   called    fire-engine,  was  by    trade 
a  watchmaker;   that  Arkwrigbt,  the  inventor  of   the 
spinning  mule,  was  a  barber ;  that  the  inventor  of    tiie 
power-loom  was  a  clergyman ;  that  the  inventor  of  the 
screw-propeller  (or  at  least  the  man  who  brought  it  into 
practical  use)  was  a  farmer ;  and  the  inventor  of   the 
electric  telegraph,  a  musical  instrument  maker.      This 
was  sufficient  to  show  that  the  great  and  sterling  inveo- 
tions  did  not  emanate  from  those  who  were  eqgaged  in 
the  particular  trade  to  which  those  inventions  were  ap- 
plicable, and  under  such  circumstances  he  asked,  what 
would  be  the  condition  of  the  inventor  witliout    pro- 
tection?     A  further  objection  to  the  absence   of  pro- 
tection to  inventors  was,  that  it  would  lead   oa  hack 
again  to  the  old  secret  systesos  in  the   workshope,    as 
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that  would  then  be  the  only  protection  an    iDveotor 
coold  avail  himself  of.    Crompton,  the  inventor  of  the 
ode,  foaod  a  ready  market  for  all  the  yam  he  eonld 
makp.  and  the  question  arooe  how  did  he  make  it  of 
tioi  quality  ?    'Vo  preserve  his  secret  he  barred  ap  his 
viDdo?rs  and  barricaded  himself  in  his  factory.    Then 
people  climbed  into  trees  to  oveiiook  him;  others  tried 
totMDper  with  his  workmen,  till  at  last  be  agreed  to  dis- 
pose ot'  his  secret  to  twelve  persons,  but  only  one  out  of 
the  twelve  paid  him  the  price  agreed  upon.    Thai  was  a 
f^r  example  of  the*  evils  that  would  arise  if  proteotion 
ware  abfdished.    A  favourite  argument  against  the  patent 
law,  as  it  now  existed,  was,  that  out  of  t^  8,000  and  odd. 
patents  applied  for  every  yeai',  more  than  1,000  were 
allowed  to  expire  at  the  end  of  six  monthst  and  thus  be- 
came the  pioperty  of  the  pnblic ;  that  at  the  end  of  two 
jean  and  a  half  more  another  1,000  dropped  off;  and 
that,  eomparatively,  few  out  of  the  8,000  paid  the  fioal 
fee  af  £100  for  the  full  period  of  fourteen  yean.     He 
believed  it  ta  be  the  faot  that  only  about  &  per  cent  of  all 
the  patents  taken  out  w«re  carried  to  the  point  of  paying 
the  £i%0,  and  he  was  aware  that  waa  a  stook  ofcjeotion 
protection.    But  in  his  opinion  the  poblie  were 
benedted  by  such  a  state  of  things,  as  they  had 
the  advanta^  of  the  publication  of  this  large  nomber  of 
iaventiooe;  and  aa  tile- patents  lapsed  it  ooald  not  be  aU 
Isged  that  they  weve  any  obsdruetfon  to  progsess.     He 
tkNight,  however,  the  existing  patent  law  was  capable  of 
gnat  amendment  and  imprevemeni.    The  great  point  to 
be  enfioceed  was,  that  eve^  invemor  should  honestly  and 
truly  specify  wiia*  hi*  iovenlion  really  wss.     He  assumed 
the  law  never  meant  that  it  should  be  otherwwe ;  but  it 
BBght  traly  be  said  *'  the  law  was  made  of  none  effect  ;**  in^ 
vsBtors   aheitered   themselves   under   the  elastio  terBi< 
"eombnation/'  wUoh  was  in  some  cases  osvried.  to  mOt 
t  as  t»  shut  on*  many  really  useftrl  and  good  in- 
inasaueh  as  there  was  a  fear  of  inlKnging  that 
which  had  already-  been  specified  under  the  covenieat  term 
**  eombiaaAioii.''     He,  considered  unless  a  man  specified 
what  he  wished  t»  be  protected  in  such  definite  terms  as 
endd  be  naderstood  by  persons  of  ordteary  intrit^enee 
wading  tha  speeifioatien,  he  onght  net  to  receive  proteo- 
tlsn,  and  if  this  were  dose  a  vast  amount  of  the  objections 
they  had  hoard  agakist  the  patent  laws  woirid  b»  done 
aai^rwiih. 

Mr.  W.  HawBS  ssid  it  was  very  difficult  to  treat  a 
sBbjeci  oo  bread  and  general  principles,  after  it  had  been 
radoeed  by  each  saoeessive  speaker  rato  a  criticism  of  de- 
Thoee  who  objected  to  the  patent  laws  justified 
ehjaotions  on  the  principle  that  the  operation  of  these 
m^nst  to  the  coamonity,  that  they  were  calcu- 
hUad  ta  deter  and  not  to  sttmalate  inventkxi,  and  were  in 
every  respeet  injurious  to  the  interests  of  the  public.  He 
took  wp  the  questioD  on  the  bread  principle  whether  the 
|nMie  resdly  gained  or  lost  by  the  opeifttron  of  the  patent 
JsBwa.  It  was  matter  of  hmtory  thiit  the  great  majority  of 
itom  Wire  amongst  the  most  unsaoeessftil  men  in  the 
rU,  sad  that  the  parties  who  really  beneffted  by  the 
I  wwiu  those  who  speculated  and  traded  in  other 
people'aiovaDtions.  The  patent  laws  were  evaded  in  every 
rtep  of  their  progress;  moreover,  they  could  net  be  sup- 
ported oo  the  prindples  of  political  economy.  He  had  been 
*  at  the  xamark  of  the  last  speaker,  that  political 
ij  was  bassd  neither  on  right  nor  Justice.  Fbfitical 
\  howaveTi  was  a  science  of  modem  days,  which 
with  civilBalinfn  and  with  the  progress  of  know* 
Mga,  and  to  say  that  that  science  was  based  neither  on 
c%ht  DOT  JQstioe,  was  ao  expression  of  opinion  whfch  he 
hoped  woaM  not  be  supported  by  the  enlightened  and 
«^ieatad  ebsaes  of  the-  ku^gdom.  The  whole  liberties  of 
ihe  eooalry  were  based  upon  the  troth  of  political  eco- 
BMay,  and  if  those  principles  were  not  those  of  troth  and 
iastiee,  he  would  ask  what  principles  they  had  to  guide 
them  in  the  adaataistration  of  btw  and  equity  throughout 
this  realm  f  They  had  bad  paraded  before  them  a  great 
OttDy  ob)oetioDS  to  the  patent  laws,  but  those  objections  had 


not  been  urged  upon  sound  principles.  They  had  been  told 
that  there  was  protection  by  law  for  a  design,  while  the 
machine  by  which  the  design  was  produced  wa^  unprotected. 
He  thought  such  a  statement  was  made  in  ignorance  of 
the  real  state  of  the  case.    The  law  of  copyright  in  booke 
had  been  compared  with  the  patent  law.    Now  what  was 
the  operation  of  the  law  of  copyright  ?    The  law  of  copy- 
right in>  books  prevented  any  one  reprinting  a  book  word 
for  word  as  it  was  issued  from  the  press  by  the  author,  but 
it  did  not  prevent  a  man  getting  all  the  information  he 
could  out  of  the  book  and  repi'oduclng  it  in  another  form. 
He  might  use  this  inibrmatkui  in  every  possible  way,  so 
that  he  did  not  absolutely  reprint  that  identical  book,  or 
such  a  colourable  imitation  of  it  as  would  nuslsad  the 
public.    There  was  no  similarity  whatever  between  that 
and  a  lair  winch  said  a  maa  might  take  out  a  patent, 
dividing  his  elatm,  as  had  been  explained  by  the  last 
speaker,  into  five  or  six  parts,  and  then  if  one  of  those 
parts-  wess  apfiisd  toi  a  purpose  quite  dissimilar  to  the 
original  iatantion)  of  tlie  patentee)  it  could  l»e  made  the 
subject  ol  legal  proaeedinge.    The  two  tlungs,  copyright 
in  books  sad  tile  patent  law,  were  very  dissimilar;  and 
they  had  the  authority  of  the  fixat  engineers,  and  of  men 
most  distingmshad  for  diseoseries  in  modem  times,  that 
improvenaeats  wars  impeded  and  checked  by  claims  being 
made  upon  tiiem  for  royaltlas  for  the  use  of  certain  parts- 
of  inveations,  which  it  was  aaid  l)eldnged  to  patents  taken 
out  for  eatirely  distiaot  purposes;    The  designer  of  the 
Great  JBcuiem  steam-sliip,  in  the  application  of  modrnm 
improvemeats    to  uses    to   which    they   yren    never 
appliad    before}    was   perpetually   fettered   by    claiaui 
for   the  aUeged  infringement  of  patents.     He   these*, 
fore  said  tha  patent  laaa  checked  invention,  and  did 
not   benefit  the  real  iaaentor.      The   case  of  Watt 
had  been  referred  to»  but  it  was  notorious   that   he 
was    nendy    tuiaed    by   constant    litigaiion    in     de- 
fending his  patents,  aad  it  was  only  by  the  peeuniaiy 
assistance  he  received  from  Boulton  that  he  was  kept 
from  sinking  under  the  diflcuities  to  wfaich  in  this  way 
he  was  exposed,  by  theopecatioa  of  a  law  now  supported 
in  the  interest  of  inventors.    Many  of  tlie  most  important 
dueoverisehad  never  been  patented.    Qonpowdat,  paper, 
and  glass,  among  many  others,  were  discoveries  which 
.  were  never  patented.    These  discoveries  were  made  with- 
I  ont  a  patent  law,  aad  the  best  practical  iaveotions  ia  all 
ages  wesetliose  which  had  never  been  made  the  subjects 
of  patents.     New  wiiat  was  the  origin  of  the  first  patent 
law  in  this  country  ?    It  was  nothing  more  than  an  agreo- 
ment  between  the  throne  and  the  subject  to  perpetuate 
monopolies.    Rrevious  to  the  time  of  James  I.  patents  were 
granted  by  the-  Crowa  on  certain  pecuniary  conditions* 
which  led  to  eoormoas  abuses.    The  people  resented  that 
state  of  things^  and  the  result  was  the  limited  uHmopol^r  af- 
foided  by  the  patent  laws.  Patents  were,  however,  admitted 
to  be  a  monopoly,  aad  he  believed  that  no  kind  of  mono- 
poly whatever  was  uaefal  or  benefioiaL  The  argument  now 
used  in  support  of  the  patent  laws  was  the  same  as  that 
urged  in  fovoar  of  the  exclusion  of  foreign  com  from  thia 
oooDtty.    NevartlHlesB,  tiia  rssolt  had  shown  that  vm^ 
restricted  competbion  was  a  good  thing  for  the  oonunanity 
at  large*    Would  they  wish  to  go  backagam  to  the  mo- 
n<^ly  in  com  by  the  formen  of  Englaad?    He  might 
illustrate  his  views  at  any  length  m  this  way.    Thsy 
mart  look  at  it,  however,  as  a  gprest  national  qoertta,  m 
a  people's  qofstion,  aad  not  only  as  an  inventor's  qaeaticn. 
Let  them  look  at  the  statistios  relating  to  patents.    Tlio 
8,200  patents  applied  for  in  the  year  were  redased  to  ]  ,900 
at  the  end  of  the  first  period ;  at  the  end  of  the  second, 
or  £B&  period,  they  were  reduced  by  630;  and  proceeding 
further,  they  foond  that  ont  of  the  wh<rfo  nn»o«  of 
patents  taken  oat,  bat  140  were  considered  worth  the 
payment  of  the  £100  for  the  contmuation  of  fro*«*wn 
through  the  whole  term  of  14  yeais.    They  might  look 
at  tho  qaestien  ia  another  point  of  view.    /**«»*•  ff«» 
frequently  taken  oat   for   the  purpose  of  advertlshjg 
articles  as  being  produced  under  letters  patent-    Ifeopla 
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W€re  apt  to  think  a  patented  article  mast  of  ne- 
cessity be  superior  to  others,  and  he  believed  this 
was  a  means  often  resorted  to  to  paff  an  inferior  thing ; 
but  this  would,  of  coarse,  last  only  a  limited  time,  when 
the  patent  was  allowed  to  drop.  This  was  the  history 
of  all  but  a  small  fraction  of  the  patents  taken  out.  To 
revert  for  a  moment  to  the  paper  now  before  them,  it 
was  proposed  by  Mr.  Webster  to  give  some  kind  of  pro- 
tection to  inventions  brought  before  the  public  in  the 
industrial  exhibitions  which  were  now  taking  place  all 
•over  the  country.  If  there  was  any  good  at  all  in  the 
patent  laws  they  would  not  stop  where  they  were.  If 
they  encouraged  the  working  classes  of  the  country  to 
expose  their  prodactions  to  the  pablio  eye  in  those  exhi- 
bitions, he  did  not  see  how  they  could  stop  short  of 
giving  them  an  adequate  amount  of  protection  for  those 
productions.  Having  passed  Acts  for  the  wealthy  exhi- 
bitors in  1851  and  1862,  they  could  not  refuse  the  same 
protection  to  the  exhibitors  at  these  industrial  exhi- 
bitions. The  views  of  the  late  Mr.  Brunei  and  also  of  Sir 
William  Armstrong  on  the  snl^eot  of  the  patent  laws 
were  well  known ;  and  although  he  (Mr.  Hawes)  had  not 
always  advocated  the  principles  he  now  supported  to  the 
full  extent  he  now  did,  yet  he  had  done  so  in  this  room 
idv  the  last  fifteen  years.  But  the  supporters  of  the 
patent  laws,  feeling  the  difficulty  of  maintaining  the 
existing  laws,  soggested,  as  a  means  of  meeting  the  evils 
daily  arising  from  the  flood  of  sham  and  useless  patents, 
that  there  should  be  such  an  examination  of  inventions  as 
to  ensure  that  no  patent  should  be  granted  except  for  that 
which  was  absolutely  new  ;  but  who  was  to  be  the  judge 
to  say  whether  a  given  mechanical,  chemical,  or  scientific 
process  was  new  ?  If  such  a  tribunal  as  that  were  estab- 
lished, it  was  probable  that  many  important  discoveries 
would  be  nipped  in  the  bud,  and  would  be  condemned  as 
worthless.  Where  then  were  the  persons  to  be  found  to  say 
whether  an  invention  was  useful  and  also  new  ?  The  only 
alternative  left  was  to  make  the  cost  of  patents  so  small 
tliat  every  one  could  obtain  them.  Looking,  then,  at  all 
the  difficulties  of  this  important  question,  considering  it 
from  a  national  and  not  solely  an  inventor's  point  of  view, 
he  believed  the  time  would  arrive  when  all  would  admit 
that  the  patent  law  was  an  injury  both  to  the  public  and 
to  the  inventor. 

Mr.  BaAMwxLL  explained,  that  what  he  intended  to 
say  was  not  that  political  economy  was  not  based  on  truth 
and  justice,  but  that  it  was  not  its  province  to  deal  with 
abstract  justice  or  abstract  right,  but  only  with  the  ques- 
tion of  public  expediency. 

Mr.  Levebsok  was  glad  that  the  question  had  at  length 
been  referred  to  general  principles  by  Mr.  Hawes,  for, 
the  principle  of  giving  property  in  inventions  once  con- 
ceded, all  must  concur  in  the  admirable  suggestions  put 
forward  by  Mr.  Webster  in  his  able  paper,  but  there 
was  no  use  shutting  our  eyes  to  the  fact  that  the  real 
question  to^be  determined  was  should  any  patent  laws 
exist  at  all.  And  here  he  begged  to  state  that,  although 
ten  years  ago  he  had  written  upon  this  subject  without 
hesitation,  and  with  all  the  positiveness  and  dogmatism 
of  a  young  man,  he  now,  while  entertaining  precisely  the 
Bime  views,  expressed  them  with  greater  diffidence,  and 
entertained  far  more  respect  for  what  had  to  be  said  on 
the  other  side.*  He  begged  at  the  outset,  though  agree- 
ing with  Mr.  Brsmwell  in  the  main,  to  express  his  entire 
dissent  from  what  he  said  on  the  subject  of  political  eco- 
nomy. 1 1  was  to  political  economy  we  owe  our  knowledge 
of  .the  reasons  for  permitting  any  right  of  property  at  all, 
and  it  was  to  the  principles  and  teachings  of  economic 
science  to  which  recourse  must  be  had,  not  only  to  support 
a  property  in  thought,  but  all  kinds  of  property.  In  answer 
to  Mr.  Hawes  and  his  appeal  to  general  principles,  he  would 
urge  that  all  rights  were  the  creatures  of  the  law,  and 
that  the  object  in  giving  a  right  of  property  in  the  pro- 

•  "  Copyright  and  Patents,  or  Property  in  Thoaaht."    By 
Montague  it.  Leversoo.         '  »^   '  ^  ^ 


duoe  of  labour  was  to  give  an  inducement  to  labour,  and 
that  but  for  this  we  never  could  have  emerged  from  the 
rude  state  of  barbarism ;  moreover,  the  greatest  inducement 
to  labour,  and  at  the  vame  time  the  least,  f.«.,  the 
cheapest,  was  to  give  to  the  producer  the  right  to  possess 
and  to  dispose  of  the  produce  of  his  labour.  The  law 
said  if  any  one  actually  manufactured  an  article  it  became 
his  property  to  keep  or  to  dispose  of— -if  he  sold  his  labour 
that  he  should  be  entitled  to  his  wages ;  the  principle  then 
of  the  right  of  property  in  the  produce  of  labour  once 
establishod,  it  lay  upon  those  who  desired  to  with- 
draw any  particular  produce  of  labour  from  the  oper- 
ation of  that  principle  to  establish  a  case  for  doing 
so.  Did  they  propose  any  mode  of  remuueratiug 
the  inventor  for  his  invention,  cheaper  to  the  com- 
munity, or  affjidiog  a  larger  inducement  to  labour? 
No,  they  proposed,  instead,  to  abolish  the  patent  laws  ; 
that  is  to  say,  to  destroy  the  property  altogether,  and  this 
on  the  plea  that  the  present  laws  ^ere  detrimental  to 
inventors  themselves.  Of  that  the  inventors  were  the 
best  judges,  and  the  answer  to  it  was  the  immense  num- 
ber of  patents  of  which  we  had  heard.  But  we  were  told 
that  it  was  not  the  inventor  who  was  benefited  by  the 
present  laws,  but  persons  who  had  never  invented  at  all. 
He  admitted  there  was  a  great  amount  of  truth  in  thia, 
but  the  meaning  of  it  was  that  the  inventor,  having  had 
conferred  on  him  a  poperty  (of  which  the  abolition  of 
the  patent  laws  would  deprive  him),  owing  to  causes  pre- 
sently to  be  mentioned,  choie  to  exercise  his  right  of 
property  by  parting  with  it ;  the  right  to  dispooe  of 
nia  property  being,  he  (Mr.  Levenon)  tnbinitted, 
an  element  in  its  enjoyment.  Bat  what  was  the  real 
cause  of  his  having  to  dispose  of  his  property  for» 
often,  so  inadequate  a  consideration?  Not  the  bkw, 
which  gave  him  the  property,  but  the  dafects  in  that  law 
which  only  gave  it  on  costly  terms,  and  the  still  greater 
defects  of  that  law — ^its  expense,  vexation,  and  delay  in 
preserving  to  him  his  enjoyment  of  that  property.  Re- 
ference was  made  to  certain  grand  inventions  which  had 
never  been  patented,  but  this  certainly  was  not  an  argument 
Upon  genenl  principles,  and  was  best  met  by  that  great 
mass  of  inventions  which'  were  patented.  As  to  the 
costly  machinery  of  the  patent  office,  this  was  pud  for  by 
the  patentees,  and  not .  only  so,  but  there  was  a  lai^ge 
overplus ;  he  claimed  that  the  fees  taken  from  inventora 
should  be  only  sufficient  to  cover  the  expense  of  registra- 
tion, and  of  affording  that  special  kind  of  protection  which 
the  nature  of  the  case  demanded,  and  the  necessity  for 
which  was  one  of  the  natural  difficulties  of  the  case. 
And  here  he  begged  to  deprecate  an  appeal  to  the  history 
of  the  patent  laws,  or  to  the  history  of  any  other  law  as 
being  suppoeed  to  afford  an  argument  either  for  or  agaunst 
it.  This  was  not  a  Question  of  an  agreement  be- 
tween the  crown  and  people ;  the  question  was  not  one  of 
history,  but  of  social  science  and  of  jurisprudence.  Was 
it  or  was  it  not  desirable  in  the  interests  of  society  that 
this  or  that  ri^ht  should  be  granted  by  the  law?  This 
appeal  to  antiquity  was  the  more  to  be  deprecated  from 
the  peculiar  mode  in  which  our  laws  and  civilisation  had 
grown  up.  Our  neighbours  (the  French),  having  an  aocu- 
mulatad  mass  of  evils,  got  rid  of  them  by  overturning  the 
social  fabric  and  commenced  boilding  up  a  new  one ;  we, 
on  the  contrary,  as  we  progressed  from  barbarism,  amended 
here  and  amended  there,  leaving  or  retaining  such  bits  of 
good  (and  often  a  great  deal  of  bad)  as  had  been  intro^ 
duced  into  the  mass,  snd  in  this  way  the  patents  granted 
by  the  Crown  having  supplied  a  want  felt  by  society, 
viz.,  the  right  of  property  in  inventions,  were  retained. 
That  this  peculiar  species  of  property,  via.,  property  in 
thought,  was  more  difficult  to  protect  than  any  other  was 
true,  but  the  way  to  remedy  this  was  not  to  say,  «  We 
won't  give  any  property  or  protection  at  all,"  but  to  devise 
mt)per  means  to  give  the  most  effectual  security  possible. 
The  real  difficulty— the  real  defect — lay  in  the  law,  and 
to  ^remedy  this,  reliance  must  not  be  placed  on  the 
lawyers— (they  would  afford  no  help.;  but  here  the  public* 
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mil  help  tiwBnelYM,  and  in  this  Ite  Society  of  Arte 
oodi  da  grmt  eernee.  By  the  present  ▼eacatiow,  dilatory, 
lid  (npnnwfe  affltem  of  proeedara  jnatiee  wee  not  done, 
the  «xpeneey  vftiatioa,  eod  deby  bemg  oiten  »  greater  in- 
JDilice  thaa  tlM  original  wteng.  If  a  rational  8yiten»  of 
Ijligaiion  w>ev»  to  he  eatahliahed,  it  weald  be  ieond  that 
iJm  greater  part  of  the  evils  eoaplained  of  in  thia,  as  in 
every  other  department  of  law,  wonld  disappear,  and  all 
or  Dcadyall  Mr.  Hawes'sohjeetiens  to  the  patent  laws 
would  vanish,  they  being;  in  fact,  the  results  of  the 
dalees*af  legal  preeedare  rather  thao  of  any  real  diii- 
calty  in  the  natnre  of  the  sabjeot.  If^  instead  of  the 
peeseot  syateea  of  barbarons  jargon,  absHsdities  and  fistioas, 
when  A  cenplained'  of  By  be  were  toeomi^ain  in  penon 
t»  the  jod^e,  and  the  iadgb  were  to  snnuBon  B  before 
him,  oooe  the  parties  bsooght  iaee  to  face  befose  the 
jai^B,  nine  oat  of  every  ten  dispvtes  iponld  be  imeae- 
distely  detemined*  With  regasd  to-  patents,  the  cry  of 
iBanepQl.y  was  raised^  Of  coubm,  all  prc^rty  wan  a 
zaenefoly.  If  this  oeai  waa  hiSt  and  he*  was  to  have  a 
laenopsty  of  wearing  it,  m>  did  an  invention  beloag  to 
ihs  iaveainr,  and  he  ought  to  have  a  monopoly  ia  it« 
The  owner  of  th*  coat  had  a  right  to  the  meonpoly— the 
ofloer  of  the  invention  had  a  nght  to  the  monopoly  alto. 
Tbehur,  and  the  law  alone,  gave  the  one,  and  he  hoped 
the  law  wonld  nover  cease  t^  give  the  othes. 

Mr.  M vnraY,  ae  one  wtu^  had  been  largely  engaged  in 
the  oiganisstion  of  Indaatrial  ifixhibitions  in  tlm  metro- 
poUs,  desired  to  express  his  deep  obligations  to  the  Society 
lor  affiirding  this  opportnnity  of  ventilating  &  question  oif 
se  much  intereet  iid  impertanoe  at  the  present  moment. 
He  eonsidnred  that  the  prinoiplo  which  was  applied  in 
the  case  of  the  two  Great  Exhibitions,  snd  which  was 
akoBt  to  be  extended  to  the  Dnblin  Exhibition,  ought 
fiiriy  t»  be  applied  to  Working  Men's  Eyhibitionsw  At 
the  present  tinse  inventions  shown  at  these  Indartrial  Bx- 
bibilioee  ireve  so  eotirriy  withont  proteotion  that  any 
penon  wan  ad  liberty  to  take  a  sketsh  and  make  the  beat 
Qse  ho  eoald  of  any  article  there  exhibiied,  from  which» 
however,  the  articles  in  the  Great  Bxtiibilion  were  pro- 
tected by  a  apeeiai  enastmeat  of  the  legiriatoie^  He 
sirtml  toetaiethata.  dspotatiea  on  this  sobjeet  to  Mr. 
MHoor  Oibsoo  had  been  received  in  a  manner  which  led 
tethebeUef  that  thomeasnmof  preteotien  songht  for  in 
theee  ewes  wonld  ho  aibcded. 

Mr.  G.  F.  WnjOK,  F.R.&,said  the  aigvaentoon  both 

■desof  the  qwmtion  hod  been  so  Ihlly  entered  into  by 

Mr.  BrsonweU  and  Mr.  Hasres,  thad  he  would  only  infer  to 

one  peine  on  which  ho  espeeially  disagreed  with  the 

latter  gcntiensan.    It  had  beeo  his  fate  to  hcvo  been 

thrown  •  good  deal  in  the  way  of  patents,  both  as  o 

hinsetif  and  aa  having  rsoeived  n  good  deal  of 

fiNMn  the  psdsata  of  otbMs;  and  witba  ftill 

of  ohstnietive  patents  in  hio  mind  he  wooM 

mf  the^  a  great  nnmber  of  ioventlone  eonld  never  have 

hesmeanisd  ont  to  anything  like  psrfeetion  withoat  some 

sneh  peotsetfciu  ne  wns  aSbtded  by  patsmto.  Thereftve,  on 

the  famed  viow  of  the  snbjeet,  he  oonsideied  patents  were 

a  benefit  to  the  oommnni^.    Then  there  was  the  matter 

sf  the  tsiptaliott  to  work  in  secrsey.    In  many  trades^ 

isme  yeaioago,  secret  working  was  carried  on  to  o  great 

mtent,  and  the  evils  of  this  were  well  hnown.    If  pm- 

teeOsD  were  abrthdied  this  systenr  would  no  donbt  be 

letmned  tm,  and  there  were  many  proesmoe,  eoeh,  for 

imimm^  aa  the  maimfmtuse  of  magenta  dyes,  which 

coald  have  been  thoaesnrisd  en.     How  mach  advantage 

voald  the  pabMc  have  lest  by  this  in  the  way  of  issprove- 

■caft?    There  .wonld  not  then  have  been,  m  had  now 

bem  the  enae,  many  minds  brought  to  bear  upon  the 

mbjeet,  and  the  variety  of  colour  sod  improved  prpssssta 

ikpw  in  nae  wonld  have  loqg  remsioed  undiscovei«d» 

After  a  few  worda  from  Mr.  Muxnoea, 

Mr.  Glaxkbon  snggested  that  a  useful  hint  on  thia  sob* 

IRt  might  bo  gahied  from  tho  praotieoof  other  eenatriea. 

iarrsnee  a  patent,  eeaid  ho  tahen  not  for  £4,  hi  Mginm 

te  ilO,  and  tho  Amerkan  tpMm  had  been  fennd  to 


work  well  genendly.    He  conld  confirm  the  statemen  t  of 
Mr;  Bramwell  as  to  tho  difficulty  of  getting  an  invention 
practically  before  the  pablac,  inasoiaoh  ae  ho  hnd  himself 
been  fifteen  yearn  trying  tointeodace  an  invention^  and  had 
been  obliged  to  obtain  a  pn^ongation.  of  the  protection. 
In  one  iaataace  in  particular,  in  which  a  saving  of  many 
thousands  a  year  ooold  be  effiscted  ni  o  particular  branch 
of  mann£scture»  the  invention  was  as  yet  only  in  the  in^ 
fancy  of  its  practical  appUsation*.    He  oonfeoeed  he  had  no 
great  faith  m  '*  glory  **  as  a  stimnlus  to  invention. 

The  Cba»isan,  in  elosiDg  the  discussion,  said  he  would 
trouble  the  meeting  wil^  very  few  o^Mervatioos.  Ho 
might  say  that  the  paper  beforo  them  originated  in  the 
general  desire  that  waa  entectaioed  that  the  workfng  men 
who  exhibited  their  prodnetions  ad  the  difierent  exhibitiona 
in  London  and  in  the  country  should  have  protection  for 
the  novelties  they  placed  before  the  pubiao.  Snch  a  dssiro 
was  onlf  reasonable,  and  he  thou^t  the  legiehitttre  was  in 
doty  boiwd  to  aocoi^  that  pvovisioBal  pootsction  at  snch  a 
cost  M  wonld  be  within  the  means  of  the  working 
dasees.  The  diseoseion  had  naturally  extended  to  tho 
coosidemtion  of  the  general  qaestion  of  protection  by 
pateoits^  Mr.  Bramw^  he  thought,  had  pretty  nearly 
ev haunted  the  arguments  in  fiMroor  of  patents,  and 
seme  of  the  options  of  Mr.  Hawes  were  doubtlem 
worthy  of  coosidetation.  He  wonld  confom  that,  aa 
far  as  uiveotors  were  ooooemed,  he  believed  £ew  reaped 
anything  like  a  proper  reward  for  their  inventions,, 
and  in  the  generality  of  cases  ho  thought  they  did  not 
benefit  by  the  patent  law.  But  if  the  question  were 
asked,  who  did  get  the  benefit?  his  answer  was,  tho 
public ;  and  if  they  could  not  support  patents  on  pnblio 
grounds^  the  sooner  they  were  abolished  the  better.  It 
required  more  than  mere  invention  to  give  a  thing 
stability.  It  required  experiments,  frequently  of  an 
expeasive  chasaetw,  and  a  largo  outlay  of  camtal  before  it 
could  be  even  fairly  tested,  becsaae  tests  which  succeeded 
on  a  small  scale  often  failed  when  applied  commercially 
on  a  large  scale.  The  sasistance  of  the  capitalist  would 
not  be  given,  if  it  weronet  for  proteotion ;  indeed,  the  most 
important  inventiene  this  country  had  witneesed  would 
never  have  been  brought  to  light  but  for  the  patent  laws* 
He  believed  it  was  the  invention  of  the  country,  the  capital 
which  developed  it,  and  tho  proteotion  which  the  patent 
laws  aflbsded,  which  enabled  us  to  greatly  to  multiply 
our  pssoureea  and  extend  our  enterprise^  They  must  not 
be  annNndfal  of  the  obstraethws  whseh  stood  in  the  way 
of  the  praetiral  ap^ication  of  many  great  inventions. 
For  instance,  a  manufsotorer  of  a  certain  textile  fiibrio, 
employing  a  thousand  looms,  might  botold  by  an  inventor 
thai  he  conld  give  him  niaefaioery  that  should  weave  for 
8d.  ayaad  what  ho  now  paid  lOd.  a  yard  for.  The  reply  of 
tho  mannfaetursr  wonld  be,  "  What  am  I  to  do  with  all 
n^  M.  plantf  in  which  a  ^;reat  portion  of  my  capital  is 
invented  ?  BesideSd  I  don't  behere  it  is  praetieable  to  do  what 


yon  say."  The  inventor  wonld  go  toanother  manufaetnrer 
and  meet  with  the  same  reesption.  Thos  tlie  inventioo 
might  lie  decmant  for  yeaiu,  vatil  some  one,  probably 
nanooneeted  with  the  trade,  fonad  the  capital  to  bring  it 
into  operation,  and  made  n  hage  profit  out  of  it.  But  it 
was  not  to  be  8^>posed  that  tmi  wonld  be  done  withoat 
the  protection  of  tho  patent  law.  He  thought  the  ex^ 
pense  of  provisional  protection  should  be  58.  instead  of  £5, 
and  to  a  poor  man,  to  whom  ^1  was  of  consequence,  it 
might  be  reduced  to  Is.,  especially  when  they  saw  how 
many  patents  fell  through  before  six  months  expired. 
They  had  been  told  of  tiM  ^eat  expenses  in  connection 
with  the  Patent  ofliee,  bat  these  were  paid  by  inventors, 
and  not  by  the  pohlic,  whilst  the  pnblic  reaped  the  full 
advantage  of  the  great  number  of  specifications  which 
came  befoie  the  world  when  the  patents  lapsed.  He  con- 
cluded by  moving  a  vote  of  thanks  to  Mr.  Webster  for 
his  very  able  paper. 

The  vote  of  thanks  having  been  passed, 

Mr.  WiiivrRn  espi^tsed  his  acknowledgments  for  the- 
way  in.  which  his  communication  had  been  received.    Ho 
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must  say,  as  regarded  the  speech  of  Mr.  Hawes  in  opposi- 
tion to  patents,  which  was  characterised  by  that  gentle- 
man's usual  ability  in  anything  he  undertook,  he  could 
not  but  look  upon  it  as  a  tissue  of  fallacies  throughout. 
Was  there  any  analogy  between  the  protection  of  an  in- 
vention and  the  maintenance  of  restrictive  duties  on  the 
import  of  a  produce  like  com  ?  Was  it  not  a  delusion  to 
talk  of  a  comparison  between  that  which  gave  a  privilege 
for  creating  a  thing,  and  that  which  caused  the  exclusion 
of  a  commodity  already  existing  such  as  com?  The  so- 
called  monopolies  which  were  abolished  by  the  Act  of 
James  I.,  were  monopolies  in  the  sale  of  certain  well- 
known  articles,  which  were  then  restricted  to  certain  pri- 
vileged persons,  but  there  was  no  analogy  between  the  two 
cases.  One  defect  in  the  present  law  was  permitting 
actions  too  readily  against  mere  sellers  of  articles. 
Neither  the  seller  nor  user,  except  he  was  in  collusion 
with  the  manufacturer,  ought  to  oe  subject  to  acMon  for 
infringement,  because  there  were  many  innocent  usings 
and  sellings,  and  no  doubt,  in  many  cases,  black  mail 
was  levied  on  such  parties  rather  than  stand  the  6ght  of 
a  patent  cause  in  the  Courts.  One  of  the  improvements 
which  he  hoped  to  see  in  the  law  was,  that  there  should  be 
no  action  for  infringement,  except  under  the  fiat  of  some 
competent  person  that  there  were  reasonable  grounds  of 
action.  They  had  been  told  about  the  obstructiveness  of 
patents,  and  that  in  many  cases  they  were  used  merely 
for  puffing  an  article,  but  they  must  be  considered  a  rather 
expensive  mode  of  puffing.  In  reference  (o  the  argument 
drawn  from  the  fact  that  so  large  a  proportion  of  patents 
were  allowed  to  lapee  without  running  their  full 
term,  it  must  be  remembered  that  persons  having 
patents  often  did  not  go  on  paying  because  they 
might  have  improvements  which  would  render  the 
former  patent  nugatory ;  and  so  it  was  often  no  argument 
against  the  value  of  an  invention  to  say  that  the  patent 
was  suffered  to  lapse.  Then  again,  it  was  argued  that  the 
invention  of  gun{K)wder  was  not  patented ;  but  everything 
must  have  a  beginning,  and  the  fact  that  gunpowder, 
glass  and  paper  had  not  been  patented  was  no  answer  to 
the  rapid  progress  that  had  been  made  in  various  manu- 
factures under  the  protection  of  the  patent  law.  Nothing 
oould  be  mora  trae  than  the  statement  that  most  of  the 
great  inventions  did  not  emanate  from  the  persons  en  • 
gaged  in  that  particular  manufacture.  A  person  who  had  a 
large  capital  in  machinery  was  generally  the  last  to  desire 
improvement;  he  would  be  inclined  to'suppress invention, 
and  tliat  was  one  form  of  obstructiveness  which 
inventors  had  to  contend  against.  He  thought  what 
VI as  wanted  in  the  present  day  was  a  concise  history  of  the 
inventions  that  had  grown  up  under  the  system  of  patents, 
which  would  form  a  valuable  contribution  to  the  study  of 
the  subject.  With  regard  to  the  preliminary  examina- 
tion of  inventions,  he  thought  in  many  cases  it  would 
save  imaginary  inventors  from  the  consequences  of  their 
own  ignorance,  though  the  power  of  rejection  should  not 
be  absolute.  He  hoped  this  subject  would  be  followed  up 
in  the  interest  of  the  working  man,  for  it  was  a  working 
man*s  question.  They  could  not  expect  a  reform  in  the 
patent  system  to  come  through  the  lawyers  any  more 
than  through  the  capitalists,  as  both  classes  were  in- 
terested in  maintaining  the  existing  state  of  things. 


T^tmtliaqs  at  |nstMon3« 

ENUTSFCflD  SOOIETT,  FOB  BbATONGS,  MaSIC,  IND  LZO- 

TOREs. — The  committee  having  found  that  the  establish- 
ment of  penny  readings  in  the  town  has  been  attended 
with  more  success  than  could  reasonably  have  been 
€X|)ected,  have  made  arrangements  for  a  course  of 
lectures  in  addition  to  the  readings.  Amongst  the 
sulyects  are— "  Freedom's  Battle;  or,  the  Straggle 
of  a  Thousand  Years,"  by  Mr.  John  Johnson,  of 
Liverpool;    "  Jenualem,    put,   preeent,   and    fatare," 


by  the  Rev.  John  Broad,  St.  George's,  Newcastle-under- 
Lyne ;  "The  Curiosities  of  Insect  Stracture,"  by  Mr. 
John  Withrington,  Blackburn ;  and  "  The  Bow  of  the 
Past,  and  the  Bifle  of  the  Future,"  by  the  Rev.  Samuel 
Doria,  of  Wigan.  The  admission  is,  in  all  cases,  one 
penny  each,  but  tickets  for  reserved  seats,  at  sixpence,  are 
also  issued.  No  donations  are  solicited,  because  the 
system  of  penny  payments  for  admission  renders  the 
Society  self-supporting,  and  avoids  the  objectionable  fea- 
tures of  free  lectures  and  readings. 

Marlborough  Rb&dinq  and  Mutual  Impbovbmeht 
SooiBT?. — Mrs.  Balfour  recently  gave  a  lecture  here  on 
"  Illustrious  Prisoners,  and  what  prison  hours  have  done 
for  the  world."  Out  of  the  wide  field  comprised  in  the 
title,  Cervantes,  Sir  Walter  Raleigh,  John  Bunyan,  and 
a  pathetic  history  of  the  escape  of  Lord  NitheSdale  from 
prison  and  a  scaffold,  were  the  chief  subjects  chosen.  The 
lecture  appeared  to  be  much  appreciated  by  the  audience. 

Metropolitan  Association  for  Peomotinq  tbi 
Education  of  Adults. — The  second  annual  meeting  of 
this  association  was  held  on  Wednesday,  the  8th  inst.,  at 
the  house  of  the  Society  of  Arts.  Earl  Granville,  K.Q., 
President  of  the  Association,  occupied  the  chair,  and  was 
accompanied  by  Lord  Feversham,  Sir  T.  Phillips,  Mr.  W. 
Cotton,  Archdeacon  Utterton,  Revs.  H.  White,  Wallis, 
Mr.  F.  S.  Powell,  M.P.,  Mr.  B.  Shaw,  and  others. 
The  report  showed  that  the  work  of  the  Association  had 
greatly  increased  during  the  past  year.  The  number  of 
candidates  in  the  elementary  examinations  had  been 
more  than  doubled,  while  in  the  examinations  in  religious 
knowledge,  held  under  the  direction  of  the  Bishops  of 
London  and  Winchester,  the  advance  had  been  still 
greater.  Several  clergymen  and  managers  of  schools  and 
institutes  had  borne  testimony  to  the  value  of  the 
Society's  operations.  During  the  year  a  number  of  edu- 
cational classes,  on  the  principle  of  those  of  the  Liondon 
Mechanics'  Institution  and  City  of  London  College,  had 
been  established  in  the  district.  Female  education  had 
formed  an  important  part  of  the  work  of  the  Association. 
Conferences  on  subjects  connected  with  adult  education 
had  been  held,  which  had  been  well  attended.  In  order 
to  bring  the  subject  of  Adult  EdncaUon  under  the  notice 
of  the  public  generally,  meetings  had  been  held  in 
different  parts  of  the  metropolis,  at  which  deputations 
from  the  Committee  attended  to  explain  the  operations 
of  the  Association.  Physical  education  had  engaged 
the  attention  of  the  Committee,  and  at  a  fiu  held  at  the 
Crystal  Pftlace,  on  the  27th  of  June,  prizes  to  the  amount 
of  twenty  guineas  were  awarded  to  successful  oompetiton 
in  athletic  sports,  and  delivered  to  them  in  the  orchestra  of 
the  Crystal  Palace,  by  Mr.  Harry  Chester,  the  Chairman  of 
the  Committee.  The  receipts  of  the  Association  amounted 
to  £184  Os.  6d.,  and  the  expenditure  to  £190  3s.  lid. 
The  report  concluded  with  an  earnest  appeal  for  tnsreased 
support.  Earl  Granville  said  that  sitting  in  that  room, 
where  he  had  often  had  the  pleasure  of  meeting  a  portion 
of  the  company  then  present,  he  could  not  help  advert- 
ing in  few  words  to  the  Society  of  Arts,  to  which  the 
room  belonged.  For  more  than' a  hundred  yean  it  had 
been  at  work  encouraging  education  in  different  formi 
throughout  this  country.  There  was  no  doubt  that  its  pro- 
ceedings had  been  marked  to  a  singular  degree  by  that 
stubborn  energy  which  was  the  characteristic  of  the  Eng- 
lish nation ;  and  that  a  great  amount  of  benefit  had  been 
conferred  on  the  arts  and  manufactures  of  this  country  by 
that  society.  It  was  soon  after  the  Great  Exhibition  of  I85I« 
that  the  step  was  taken  by  the  Sodety  of  Arts  of  forming 
a  union  of  institutes  throughout  the  country,  and,  when 
thus  united,  it  obtained  for  them  the  legislative  powers 
by  which  their  property  was  protected.  It  then  became 
desirable  to  enlarge  and  liberalise  those  Institutions,  and 
make  them  more  active,  more  agreeable,  and  more  in- 
structive  to  those  connected  with  them.  It  was  found 
that,  in  order  to  {five  full  effect  to  the  educational  objects 
of  those  Institutions,  it  was  also  necessary  to  establish 
some  system  of  examinations,  and  he  tbonght  thb  was  a 
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moet  wise  step  on  the  part  of  the  Society.  He  believed 
the  Metropolitan  Association  (which  was  in  Uoion  with 
tlie  Society)  was  established  becanse  it  was  found  that, 
thickly  populated  as  this  metropolis  wa4,  and  great 
as  was  the  amoant  of  activity  that  prevailed  among 
aU  classes,  yet  the  attendance  at  these  examinations 
was  much  less  nomeroua  than  in  other  parts  of  the 
kingdom.  The  objects  the  Society  had  in  view  ap- 
pealed to  be  to  give  an«opportnnity  to  those  who  were 
chiefly  enj^aged  in  labour  to  redeem  time  mis-spent,  or  to 
coDtinne  the  advantages  of  education,  which  they  had 
only  been  able  to  receive  up  to  a  limited  period  of  their 
lives.  The  advantages  of  education  were  said  to  be  so 
obvious  that  it  was  unnecessary  to  urge  them  ;  still  he 
would  repeat  his  belief  that  knowledge  was  of  the 
greatest  advantage  to  every  class  of  the  community.  He 
remembered  that  the  late  Prince  Consort,  when  he  used 
the  words  *' knowledge  is  power,"  always  added,  <' and 
enjoyment  too.**  The  Prince  Consort,  coming  to  this 
country  as  a  foreigner,  was  in  a  difficult  position.  It  was 
perfectly  clear  that  if  he  had  arrived  here  a  perfectly  idle  and 
miinformed  man,  he  miffht  perhaps  have  t)een  powerful 
for  harm,  but  he  would  have  been  powerless  for  good, 
whereas  they  were  aware  that  every  year  he  gave  in- 
creased encouragement  to  the  social  institutions,  and  aided 
the  pro^writy  of  this  country.  He  had  had  the  oppor- 
tunity of  observing  his  Royal  Highness  for  many  years, 
and  it  was  quite  remarkable  to  see  wliat  knowledge  he 
poaessed  of  almost  every  science  in  every  department,  and 
how  he  increased  his  enjoyment  of  everything  that  re- 
lated to  the  fine  arts,  as  well  as  to  more  practical  pursuits. 
With  regard  to  enjoyment,  he  remembered  a  great  friend 
of  his  (EarJ  QranviUe's)— one  of  the  best  informed  men 
io  the  House  of  Commons — ^telling  him  that  his  great  love 
fernading,  and  his  great  pursuit  of  knowledge,  had  its 
origin  in  his  poverty.  He  found  reading  so  much  cheaper 
than  other  amusements  that  he  was  driven  into  it,  and  not 
only  bad  it  taken  him  into  the  position  he  had  attained, 
bat  it  had  given  him  the  highest  enjoyment,  which  no 
other  punruit  afforded.  The  report  alluded  to  the  pro- 
gress that  had  been  made,  but  when  it  was  consider^ 
that  the  metropolitan  district  contained  three  millions 
of  inhabitants,  a  very  small  fraction  of  persons  would 
be  affected  by  the  operations  of  the  Society.  Taking  into 
consideration,  however,  the  large  number  of  persons  who 
by  their  position  were  necessarily  excluded  from  these 
examinations,  and  considermg  also  the  very  natural  re- 
luctance of  older  men  to  subject  themselves  to  attending 
examinations  in  competition  with  younger  person«,  they 
would  not  find  the  state  of  things  nearly  so  discouraging 
as  it  appeared  to  be.  He  did  not,  at  any  rate,  wish  to 
discourage  the  older  persons  from  devoting  a  great  deal 
of  time  even  to  the  elementary  portioLs  of  education, 
l^ot  long  before  his  death.  Lord  Lyndhurst  consulted  Mr. 
OladiAone  as  to  whether  he  was  using  the  best  Greek 
dicticnary,  as  he  was  reading  Homer,  and  derived  great 
enjoyment  from  it.  With  regard  to  what  was  suggested 
M»  to  female  education,  he  could  not  but  express  his  great 

geasoie  at  this  portion  of  what  the  association  had  done, 
e  thooght  it  was  hiffhly  encouraging  to  see  that  |the 
Princess  of  Wales  had  followed  the  exsmple  set  to  her 
bv  her  Ulostrious  mother  and  father-in-law,  and  had 
beoome  the  patrraees  of  an  Association  such  as  this.  The 
report  made  a  touching  appeal  for  help  to  so  young  a 
society  and  so  useful  an  institution.  He  believed  it  to  be 
unneoeesary  for  him  to  say  anything  on  the  subject,  because 
the  fact  that  they  were  tending  to  stimulate  education— 
that  they  were  trying  to  urge  young  men  to  improve 
their  prospects  in  this  life,  and,  as  he  firmly  believed,  to 
fit  them  for  another  world — would  be  their  strongest 
dairo  to  assistance.  He  did  not  think  Government  could 
do  much  to  aid  this  movement,  but  the  principle  of  giving 
derk^ips  by  examination  certainly  did  exercise  a  valuable 
influence.  In  the  department  over  which  he  had  the 
honour  to  preside  two  candidates  from  the  Society  of  Arts' 
Examioattons  had  been  raccenful,  and  in  another  depart- 


ment there  was  a  much  larger  number,  and  he  was  happy 
to  state  that  every  one  of  those  persons  was  doing  well, 
and  some  excellently  well.  Some  difficnlty  hi^  been 
rabed  against  the  system  of  competition  ;  but  he  could 
vouch,  from  his  own  experience,  that  there  was  no  com- 
parison between  the  competitive  and  probationary  systems. 
He  might  mention  also  that  employers  of  labour  attached 
great  value  to  persons  who  had  distinguished  themselves 
in  examinations  of  that  kind.  He  concluded  by  express- 
ing his  hopes  for  the  continued  success  of  the  Association. 
Archdeacon  Utterton,  in  moving  the  publication  of  the 
report,  recommended  the  system  of  examination  as  a 
means  of  inducmg  young  persons  to  concentrate  their 
attention  on  particular  subjects.  Sir  Thos.  Phillips 
seconded  the  resolution.  On  the  motion  of  Mr.  Powell, 
Al.P.,  seconded  by  Mr.  Shaw,  the  officers  for  the  ensuing 
year  were  elected  ;  and  a  vote  of  thanks  to  the  chairman 
brought  the  proceedings  to  a  close. 

Richmond  Young  Mbn's  Sooibtt. — A  most  valuable 
encouragement  has  recently  been  given  to  this  Society, 
by  the  kindness  of  Earl  Russell  io  consenting  to  beoome 
its  president.  On  Monday,  the  16th  January,  a  deputa- 
tion of  gentlemen  connected  with  the  Society,  and  con- 
sisting of  the  Rev.  Mr.  Ingram,  the  Rev.  Mr.  Webster, 
J.  G.  Bohn,  Esq.,  W.  J.  Maxwell,  Esq.,  H.  Hill,  Esq., 
C.  Ellis,  Esq.,  and  others,  waited  upon  Lord  Russell,  at 
his  residence,  Richmond-park,  for'  the  purpose  of  present- 
ing him  with  an  address  of  thanks.  The  deputation 
having  been  introduced  by  Mr.  Bohn,  Mr.  Gouldsmith 
read  the  addresss,  which  was  elegantly  illuminated.  In 
addition  to  a  cordial  expression  of  thanks,  it  briefly 
described  the  main  objects  of  the  Society,  which  are  **  the 
mental  and  spiritual  improvement  of  its  members  by 
means  of  a  library  for  curculation  and  reference,  reading- 
rooms,  classes  for  the  study  of  the  Scriptures,  elocution, 
music,  English  and  French  literature,  Ac"  and  also  paid 
a  tribute  to  the  eminent  services  of  his  lordship  in  the 
cause  of  social  and  political  progress. — Earl  Russell,  in 
reply,  said  **  he  was  most  happy  to  accept  the  presidency 
of  the  Society,  and  felt  it  an  honour  to  be  connected  with 
so  valuable  an  institution.  It  was  a  great  motive  with 
him,  in  undertaking  this  position,  that  the  society  re- 
garded the  religious  interests  of  its  members  of  paramount 
importance,  and  attached  so  much  value  to  the  circulation 
of  a  wholesome  literature.  It  was  also  a  source  of  great 
gratification  to  him  that  Richmond  was  likely  to  be  bene- 
fited as  Manchester  and  other  towns  had  been,  by  the 
exertions  of  such  a  Society.  He  ventured  to  hope  that 
the  future  labours  of  the  particular  institution  represented 
by  the  deputation  would  be  pregnant  with  the  happiest 
results  to  this  neighbourhood  and  the  country  at  large." 
His  lordship  afterwards  intimated  his  intention  of  appear- 
ing publicly  in  the  capacity  of  president  of  the  Society,  at 
as  early  a  date  as  should  be  found  convenient.  The  four- 
teen yeare  of  the  establishment  of  this  Institution  have 
witnessed  a  progressive  increase  in  the  number  of  its 
members  (now  scarcely  fewer  tlian  300),  and  a  correspond- 
ing augmentation  of  its  means. 


ART  SCHOOLS  AND  ART  INSTRUCTION. 

The  following  is  the  substance  of  the  minute  of  the 
Committee  of  Council  on  Education,  dated  9th  February, 
presented  to  both  Houses  of  Parliament  by  command  of 
Her  Majesty.  It  will  be  of  interest  to  the  Institutions  in 
Union,  as  it  opens  up  the  means  of  aiding  ni^ht  classes 
for  drawing,  without  requiring  any  connection  with  a 
School  of  Art : — 

My  Lords  having  given  their  attention  to  the  report 
and  resolutions  of  the  select  committee  of  the  House  of 
Commons  on  Schools  of  Art,  to  the  suggestions  made  by 
individual  members  of  the  committee,  to  the  evidence  of 
the  witnesses,  and  the  letter  of  Mr.  A.  Baresford  Hope, 
acting  on  behalf  of  certain  art  schools,  as   well  as  to 
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VAnoti*  memotuU  and  docameDti  whieh  har«  baea  reni  i 
to  the  Kcienee  Aod  Art  D«p»r(iiicnt  from  the  local  achoola  | 
of  arfc,  observe  thai  the  reftolution*  of  the  Select  Com- 1 
xniitee  ottW  no  recommendatioDi  renpectmg  elementary 
irmtniciioii  ill  drawing  given  in  achooU  for  the  children  of 
the  lai)Ouring  poor,  or  given  to  the  raaeters  and  pupil 
teiichere  of  mwH  Khooli,  or  to  adults  taught  in    night 
cImmi,  ohjectii  of  the  fint  importance  which  may  be  pro- 
moted ifHlependently  of  special  luititutions  conttitoted  as 
BcliooU  ol'  Art. 

All  these  objects  having  been  matured  by  the  Science 
and  Art  Department  into  a  national  system  of  art- 
instrortion,  have  been  supported  by  Parliameut  for  several 
yearn,  and  have  taken  roat  as  an  effective  and  successful 
system  wiiich  it  is  desirable  should  not  be  impaired,  what- 
(^vor  chauges  it  may  be  expedient  to  make  in  the  adminis- 
tration of  local  Schools  of  Art  proper. 

TUti  Hcicnce  and  Art  Department  has  steadily  bonie 
in  mind  that  national  improvement  in  mannfactuffes  can 
only  bo  secured  by  the  existence  of  a  healthy  demand 
and  NUf»]>ly  of  such  manofactnres,  arising  from  the  im« 
proved  tai»to  and  knowledge  of  all  clarses  of  the  com^ 
nmsiity,  and  that  this  resuH  eonld  inost  effectually  be 
olitained  by  placing  tbo  greatest  variety  of  means  of 
inntruction  within  the  roach  of  all  as  far  aa  practicable. 
JOlenii'ntary  drawing  is  taught  especially  to  children  of 
the  poor,  and  to  adults  in  schools  and  Institutions  which 
are  not  Schools  of  Art.  Drawing,  painting,  aad  modelling 
are  tauglit  in  schools  of  art ;  whilst  ihie  examples  of  art- 
woikmansliipof  all  ages  and  eountries  and  styles  are 
exhibited  for  publio  instruction  in  a  central  museum  which 
is  open  both  day  and  night,  under  a  more  liberal  system 
than  exists,  at  iiresent,  in  any  other  c^Mlal  in  Eurepe. 

It  has  been  the  consistent  aim  of  the  Department  so 
to  regulate  the  expenditure  of  public  money  on  these 
several  meam  of  instruction  tl>at,  if  it  should  be  the 
pleasure  of  Ptirliament  to  reduce  or  withdraw  its  votes  in 
any  direction,  the  publio  might  be  induced  to  supply 
instruction  in  art  by  municipal  or  vokintary  action. 

The  report  of  the  Select  Committee  conArme  gene- 
rally the  soundness  and  success  of  the  department's 
poHoy,  and  suggests  mcdifloations  which  are  calculated  to 
extend  the  principles  of  ^e If- reliance,  and  to  simplify  the 
relations  between  the  Schools  of  Art  and  tlve  Department. 
The  principal  recommendations  of  the  report  refer  to 
local  Schools  of  Art,  in  reference  to  which  the  committee 
recommend — (a)  That  local  schools  of  art  be  left  lo 
establish  themselvee  wherever  they  can  take  root,  and  to 
extend  their  opeiationB  to  all  clasRS  of  society,  and  to 
charge  such  feeo  aa  their  maoagen  may  think  suitable. 
{b)  Tiiat  no  further  gtanta  be  made  id  aid  of  buildiDgB, 
renting,  or  repairing  Schools  of  Art.  (e)  That  no  further 
grants  be  made  in  aid  of  p«refaasipg  examples  to  Sdiools 
of  Art.  (<f)  That  it  be  a  condition  of  Goverament  aid, 
that  a  public  examinatiop  of  every  aided  School  of  Art  be 
held  annually,  through  the  ageoey  of  its  local  committee, 
and  thai  the  results  of  such  examination  should  be  re- 
pot ted  to  the  Depsrtment  in  ouch  form  as  the  Department 
n»Ay  prescribe,  {t)  That  fewer  prixea  and  no  medals 
d^ould  be  given  by  the  central  Department,  on  local 
cx.tminations  of  aided  Schools  of  Art. 

Thcwi  «)j:gfstions  clearly  indicate  the  opinion  of  the 
elect  Committee  to  be  that  Schools  of  Artshoold  chiefly 
rely  on  their  own  r»onrces  and  local  exertions,  being 
releved  frcim  any  Qovermnent  control,  and  free  to  work 
acc<  rding  to  the  wi«lies  and  i^ecaliar  wants  of  each  locality. 
Titis  view  entinply  acccrds  with  the  policy  of  the  l>epart- 
mrnt.  witich  has  al wax's  aimed  gradually  to  rend«r  the 
SiM  (v1»  of  Alt  IcKs  and  !«»$  de) indent  on  direct  stale 
«<<ivt«roo,  ai>d  to  nuike  them  ^If  actinff  and  fuppcrting. 
In  1S.M  the  IVrliamentary  vot<*^.  )\aid  d{Tr<t  to  the  loc*l 
Srh(N^l*  of  Art,  aincnnledto  £<»,}^>  Ust  17  jiphools  having 
:?  S42  sit«ti<-i^Ta,  lieiog  an  ax^ein^r^  cei«  of  £:i  8s.  per 
sit  dcrt.  whilst  :n  3^^  the  cvyfy»pond<>g  pavwM«ls«o 
ih^  Ir^j^l  S.-'  .^U  of  Alt  sm«M)tit<Kt  o«l\  to  £4.iW  for  SK> 
9c\  oc\k  h*v.  ;  i<i,4^>  ettideiit^  Keiiwt  «n  avNsge  of  only 


4a.  lOd.  per  student.    Had  th»  Select  Gommitiee 
mended  a  return  to  the  system  of  paymente  on  tcaefaoiT 
certificates  the  whole  charge  on  the  Department  in  rsspcefc 
of  them  would  have  been  only  £2,886.    These  paymenta- 
are  exclusive  of  the  cost  of  the  National  Art  Training 
School,  annually  amounting  to  £4,450,  of  payments  on 
I'esttlts  for  elementary  teaching  £1,104,  on  prizes  £2,4^ 
on  prize-stndentships  £1,063,  and  on  art  pupil-teachera 
£1,961,  objects  whkdi  have  exercised  a  most  importani 
but  indirect  influence  on  Schools  of  Art.    The  Depart* 
ment  having  thus  succeeded  in  reducing  the  direct  pay* 
ments,  the  Select  Committee  has  now  reoommended  the 
abolition  of  most  of  the  io^rect  sonvces  of  aid,  and  tha 
converrien  of  all  payments  into  one  capitation  grant  to» 
each  school  of  art.    There  was  a  great  advantage  in 
this  variety  of  aid,  because  such  aid  could  be  modified 
from  time  to  time  ia  any  directiona  experience  mi^^i 
suggest.    The  mode  and  extent  of  its  application  were 
Older  control  and  new  applications  of  it  could  be  intro- 
duced.   My  Lords  consider  that  these  various  kinds  of 
assistsnce  and  stimulus  coold  not  be  wholly  withdrnma 
without  inflieting  a  Eerions  blow  on  a  system  which  by 
general  consent  at  home,  and  especially  abroad,  is  coi^ 
sidcred  to  haflre  worked  well. 

The  Select  Committee  having  affirmed  the  publie 
utility  of  Schools  of  Art,  it  must  have  been  their  opioionr 
that  these  schools  have  so  far  established  themselves  in 
the  country  that  they  must  have  nearly  reached  the  poin* 
of  self  dependence,  and  would  not  be  imperilled  bf  tb» 
Bugp;ested  changes.  My  Lords  would  themselves  have 
hesitated  to  say  that  this  pMnt  has  altogether  beea 
reaehed  at  present,  but  they  are  not  so  convinced  of  the 
coB4rary  as  to  assert  that  the  modificatkms  recommended 
l^  the  Select  Committee  would  be  permanently  iajuriona 
to  the  schools  or  might  not  be  safely  tried  to  a  grea* 
extent. 

My  Lords  entirely  agree  with  the  Select  Committoff 
in  thinking  that  Schools  of  Art  should  be  left  to  establiak 
themselves  wherever  they  can  take  root,  and  to  char^ 
such  fees  as  their  managers  may  thsnk  suitable.  The 
obligation  of  teaching  elementaiy  drawing  in  poor  schooU 
or  to  artisans  at  6d.  a-week,  as  conditions  of  lecQgnixing  a 
School  of  Art,  will  therefore  no  longer  remain  in  foree  ; 
and  the  nsasters  of  the  art  schools  will  thus  be  relieved 
of  the  obligation  of  peiibrmiag  work  which  baa  been 
called  unremnnerative.  A  local  School  of  Art,  as  dia> 
tingmsbed  from  adult  night  daases  for  drawing,  will  heir^ 
after  be  defined  simply  as  an  Institution  which  is  applied 
exclusively  to  the  teaching  of  art  at  all  times,  and  not  U> 
other  purposes.  Eveiy  place  will  be  the  judge  of  its  omu 
wants,  and  the  only  condition  for  receiving  any  dueot 
payments  from  the  State  vriU  he  that  there  must  it  m^bit 
classes  for  artisans  open  three  times  a-week  at  fees  within 
their  reach,  the  amount  being  settled  by  the  loeal  cob»> 
mittees,  and  that  the  teaohers  mvst  Immto  taken  fmm  the 
Depaiinsent  a  eertilleate  of  eompetancy  either  of  tha 
second  or  third  grade.  Mechanns'  Institates,  LHeraiy 
Institutioos,  and  schools  for  geaenl  edneetion  will  be  five 
to  estaUish  night  daases  for  adolts  to  lean  ekoaentaiy 
drawing  without  ineniring  the  rgqieniWB  neoesEUj  for  th» 
epedal  promises  or  outfit  of  a  Sehool  of  Art. 

My  Lords  regret  that  the  Select  Coawaitlee  reoom* 
mended  all  aid  to  be  withdraavn  towards  baildingifor 
Schoobof  Alt.  The  provtsisn  of  a  citable  bnUding  ia 
the  greateet  of  aU  diflBeoUies  in  dtaUidia^  snch  a  acfaaol ; 
the  special  requirements  for  ptuper  lighting  by  day  and 
night  rooms  for  ait  iniAiuetiun  are  rarely  met  with  ui  ex- 
isting eliuetufce,  and  it  is  genemlly  neeesraiy  to  constract 
rooms  iftecially.  Out  of  the  90  fnrirting  s^oob,  v«ry  few 
indeed  are  quite  suitable,  and  fa^  &r  the  ehiapest  aiw 
those  in  whic^  a  moderate  aid  from  the  Dn  pertnisiit  ha* 
beon  obtained  said  the  DqiaHmuH's  eKpcnenee  hs 
followed  in  the  plansL  This  aid  has  also  been  the 
not  <«i1t  ofelfciithig  leeid  ssteonptions  to  a  mi 
oUettt  ihan  wimild  otheiwise  havn  been  the  case,  l«tin 
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withoat  such  ai  i  would  not  have  been  l>egiin  at  all.  It 
may  also  bo  obaerved  that  the  legal  obligations  entered 
ioto  bjr  any  place  receiTtng  a  building  giant  afford  a  ae* 
Gurity  for  the  permaoenoe  of  Schools  of  Art  which  might 
otherwise  be  abandoned  at  a  period  of  temporary  deprea* 
«0Q.  Schools  of  Art  have  memorialised  their  lordships 
against  adopting  this  recommendation.  My  Lords  feel 
bound,  however,  to  adopt  the  recommendation  of  the  Se- 
lect Committee  that  all  direct  grants  should  be  withdrawn 
ia  future ;  and  they  will  promote  the  erection  of  soitable 
biildings  by  enabling  masters  of  Schools  of  Art  and  local 
architects  to  visit  the  training  school  and  profit  by  all  the 
experience  the  Department  possesses.  No  grants  will  be 
made  in  aid  of  renting  or  repairing  any  established  School 
of  Art,  which  must  pay  all  charges  for  rent,  taxes,  and 
repairs. 

In  accordance  with  the  recommendations  of  the  Se- 
lect Committee,  no  further  grants  will  be  made  to  Schools 
of  Art  as  such  in  aid  of  purchasing  examples  of  a  high 
artistic  character,  but  aid  towards  obtaining  a  few  ele- 
mentary examples  to  be  used  in  the  artisan  night  classes 
win  be  continued.  Considering  the  loose  and  inaocnrate 
style  of  drawing  still  prevailing  and  almost  popular,  my 
Lords  question  the  policy  of  this  recommendation,  but 
they  propose  at  least  to  give  it  a  trial.  The  local  Schools 
of  Art  will  be  free  to  select  and  use  what  examples  they 
please,  except  only  in  the  few  instances  of  some  descrip- 
tions of  works  to  be  sent  up  for  the  national  competition. 

AU  local  examinations  in  art,  both  in  Schools  of 
Art  and  elsewhere,  where  elementary  drawing  is  taught, 
except  in  training  colleges,  will  be  conducted,  in  fu- 
ture, as  in  schools  of  aclenoe,  by  local  authorities  and 
Bot  by  Government  inspectors.  No  more  local  medals 
will  be  given  in  future  by  the  Department,  and  the  num- 
ber of  prixes  of  books  anid  instruments  will  be  reduced  in 
aooorduoe  with  the  reoommendatioDs  of  the  Select 
Committee. 

With  respect  to  the  recommendation  of  the  Select 
Committee  that  "  payments  to  certificated  art  teachers 
should  be  so  far  assimilated  to  those  made  to  teachers  of 
science  that  a  capitation  payment  should  be  made  for 
every  artisan  student  who  has  received  40  lessons  within 
the  year,**  my  Lords  have  to  remark,  in  the  first  place, 
that  no  capitation  payments  are  or  ever  have  been  made 
to  teachers  of  science,  who  are  paid  wholly  on  results  after 
having  given  40  lessons  during  the  year;  and  in  the 
seccmd  place,  that  no  evidence  was  submitted  to  the  Select 
Committee  on  the  policy  of  applymg  a  capitation  grant 
lor  the  instruction  of  artisans.  A  capitation  grant  on 
behalf  of  a  school  child  may  be  defended  on  the  ground 
that  the  child  is  unable  itself  to  pay  for  its  instruction. 
In  night  art-clawes  as  well  as  in  a  School  of  Art  the 
artisan  must  pay  a  fee  for  hb  instruction  or  he  cannot 
obtain  it,  and  his  attendance  is  his  own  voluntary  act  for 
lus  own  direct  and  immediate  benefit.  If  the  capitation 
were  snfiBciently  high  the  artisan  might  be  tempted  by 
the  remisiiion  of  all  fees,  and  perhaps  even  by  receiving  a 
share  in  the  capitation  grant,  to  record  forty  attendances 
ooaooompaoied  by  serious  study.  Any  capitation  grant, 
however  low,  becomes  a  premium  to  the  artisan  to  pay 
leas  than  he  otherwise  would,  and  is  in  opposition  to  a 
soond  system  which  would  rather  aim  to  encourage  him 
to  pay  the  full  price  within  his  means.  The  point  always 
to  be  borne  in  mind  is,  tiiat  if  local  Schools  of  Art  are  to 
take  a  permanent  footing  in  this  country,  the  work  can 
only  be  accomplished  by  inducing  those  who  derive  benefit 
from  them  to  support  them  adequately.  A  capitation 
gnuit  would  violate  thb  principle  and  be  fatal  to  self- 
Mpport  and  voluntary  exertion.  The  cost  of  any  capita- 
tion grant  would  be  great  and  beyond  control.  It  may  be 
inferred  from  certain  documents  that  the  Art  masters 
would  wish  it  to  be  about  £2  a  head.  It  will  be  obvious  that 
the  amount  of  capitation  grant  ought  to  be  fixed,  if  at  all, 
not  with  reference  to  tlie  existing  number  of  Schools  of 
Art,  and  the  number  of  artisans  attending  them  at  the 
(resent  time,  but  with  reference  to  any  possible  extension 


of  these  numhera.  The  numbers  of  the  inlnatrial  classes 
who  might  claim  a  capitation  grant  probably  exceeds  four 
millions.  Although  it  is  not  likely  that  so  Urge  a  num- 
ber would  be  claimants  for  a  capitation  grant,  still  the 
numbers  would  probably  be  much  too  large  to  admit  of 
any  such  amount  of  capitation  grant  as  that  suggested. 
A  small  capitation  grant  would  not  be  worth  adl  the 
trouble  and  the  details  of  administration  necessary.  My 
Lords  therefore  arrive  at  the  conclusion  that  they  could 
not  undertake  the  responsibility  of  recommending  this 
mode  of  assistance  to  the  consideration  of  Pai'liament. 
The  proposed  removal  of  the  obligations  to  perform 
unremunerative  work  and  of  the  restrictions  as  to  examples, 
Sec,  places  the  art  teachers  in  a  bettor  position  than 
ordinary  drawing  masters.  The  art  teachers  are  trained 
at  the  public  cost,  and  are  certificated  as  competent :  they 
are  relieved  of  the  risk  of  finding  suitable  premises  and 
costly  examples;  they  may  teach  at  any  rate  of  fees, 
whilst  pupils  are  attracted  to  them  by  Government  ex- 
aminations and  prizes.  National  scholarships,  and  Free 
studentships.  With  advantages  like  these  any  direct 
payment  from  the  State  to  the  art  master  may  be  dispensed 
with.  My  Lords  are  clearly  of  opinion,  that  if  any  direct 
payments  are  to  be  made  to  Schools  of  Art  at  all,  thoy 
must  be  of  a  character  to  be  under  strict  control  as  to 
amount;  that  they  must  not  create  the  expectation  of 
vested  rights,  or  prejudice  the  success  of  voluntary  exer- 
tions, and  that  they  must  be  capable  of  being  easily 
modified  and  withdrawn  as  Parliament  may  desire. 

My  Lords  consider  that  some  direct  payments  may  con- 
tinue for  the  present  to  be  made  in  respect  of  students 
trained  locally  as  teachers,  as  national  scholars,  and  aa 
local  prize  students,  and  abo  in  respect  of  making  ao 
annual  report  for  the  information  of  Parliament.  Pay- 
ments for  affording  elementary  instructionto  schoolmasters 
or  pupil-teachers  or  to  adults  in  night  classes  will  be  con- 
tinued to  Schools  of  Art  if  the  Committee  think  fit  to 
engage  in  this  work. 

As  respects  elementary  instruction  in  drawing  in 
schools  for  the  poor,  and  in  night  classes  for  adults,  my 
Lords  do  not  consider  that  the  objections  against  capitation 
payment  in  a  School  of  Art  apply  to  the  children  of  the 
labouring  poor  in  a  national  school.  It  is  proposed  to  con- 
tinue a  low  payment  somewhat  of  the  nature  of  a  capita- 
tion payment  on  school  children  learning  drawing,  and  to 
raise  the  present  payment  from  6d.  to  Is.  for  each  school 
child  who  passes  an  examination  in  elementary  drawing. 
Graduated  payments  on  results  will  continue  in  force.  Aid 
in  obtaining  suitable  examples  of  an  elementary  character 
will  continue  to  be  given  as  at  present,  as  well  as  prizes  to 
the  children. 

Payments  and  prizes  for  elementary  instruction  for 
pupil-teachers,  schoolmasters,  and  adults  Uught  ui  night 
classes  will  be  continued,  such  payments  being  made  only 
on  results.  Aid  on  elementary  examples  will  continue  to 
be  given.  And  all  teachers  who  have  obtained  the  second 
grade  certificate  will  be  qualified  to  receive  payments. 

The  local  examinations  in  schools  for  the  poor  and  night 
classes  in  Mechanics'  Institutes  and  similar  institutions  will 
be  conducted  as  in  schools  of  Science  by  the  losal  Com- 
mittees, and  not  by  inspectors,  and  the  works  will  be  sent 
up  to  the  Department  for  examination.  Elementaiy 
instruction  in  drawing  will  thus  be  put  on  a  distinct  basis 
of  its  own,  and  a  separate  vote  will  be  proposed  to  Parlia- 
ment for  it.  The  managers  of  schools  for  the  poor  and  of 
Mechanics'  Institutes  and  other  similar  institutions  will  be 
able  to  take  advantage  of  the  government  aid  without 
having  necessarily  any  connexion  with  a  School  of  Art ; 
but  there  will  be  no  objection  to  any  organization  for  such 
instruction  and  for  examinations  in  connection  with  a 
School  of  Art,  if  the  respective  managers  agree  upon 

having  them. 

In  future  the  Department  will  conduct  all  correi- 
pondence  direct  with  tho  managers  of  Schools  of  Arc, 
Mechanics*  Institutes  and  other  institutions,  and  schools 
for  the  labouring  poor,  and  will  make  all  payments  to 
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them,  and  not  to-  the  masters  as  at  present.  The  ma. 
ragera  and  the  teachers  will  therefore  be  free  to  make 
tlieir  own  arrangementa  for  payment. 

My  Lords  concur  in  the  recommendations  of  the  Select 
Committee  that  the  National  Art  Tiaioing  School  sliould 
bo  maintained  according-  to  the  evidence  of  all  the  wit- 
nesses, and  propose  that  the  national  scholara  chosen  from 
local  schools  shall  be  increased  in  number. 

In  accordance  with  the  recommendation  by  the  Select 
Committee,  there  will  be  an  annual  national  competition 
for  prizes  of  books,  instniments,  and  the  like,  among 
works  produced  both  in  night  classes  and  in  Schools  of 
Art ;  and  payments  will  be  made  to  the  managers  of  the 
schools  or  night  classes  from  which  the  successful  works 
have  been  sent.  The  natwnal  medallions  will  be  dis- 
continued,  and  a  very  few  medals  subeUtuted  for  them. 
No  School  of  Art  will  be  obliged  to  send  works  to  this 
competition ;  but  if  they  elect  to  do  so,  thev  must  in  a 
part  of  the  course  follow  certain  prescribed  examples,  so 
as  to  subject  the  competition  to  an  equal  standard  of 
judgment  for  the  whole  country.  Artists  will  conthiue  to 
be  the  judges  of  such  works;  but  in  cases  where  original 
designs  for  manufactaresare  sent,  besides  artists  aa  judges, 
my  Lords  will  oonsider  the  propriety  of  inviting  the  assist- 
pee  of  competent  pervons  as  repi^seoting  the  puttshasers 
m  the  community. 

My  Lords  will  endeavour  to  render  the  collection  of 
works  of  decorative  art  at  South  Kensington  as  useful  ae 
possible  throughout  the  country,  and  with  this  object  will 
wise  the  present  regulations.  They  propose  to  relieve 
Schools  of  Art  of  all  cost  of  transport,  packing,  and  con- 
ducting the  exhibitions,  requiring  only  that  suitable  space 
be  proWded  for  the  purpose  by  the  locality  at  it»own  cost, 
and  for  a  sufllcient  time  to  warrant  the  expense  to  the 
State. 

The  votes  for  the  Museum  at  South  Kensington,  the 
Schools  of  Art,  and  for  elementary  inetraction  in  drawine. 
will  be  kept  distinct  and  laid  before  Parliament  in  grcater 
detaU  than  heretofow,  and  the  cost  of  examples  to  be 
preserved  in  the  Museum  will  be  traoeforred  to  the  esti- 
mate for  the  Museum. 

Their  Lordships  think  it  right  to  obswve  that  the  cost 
of  pupchasmg  objects  for  the  Museuin  is  to  be  viewed  not 
as  an  expenditure  transferable  to  local  Schools  of  Art  but 
M  rather  a  national  investment  which  has  both  an  intrinsio 
value  of  its  own,  and  one  which  even  increases  in  value 
This  expenditure  does  not  in  any  manner  affect  the 
amount  of  aid  given  to  local  Schools  of  Art  which  it  is 
their  Lordships'  opinion  should  as  far  as  posstble  have  the 
character  of  voluntary  and  self-supportmg  institutions 
under  local  management,  and  always  aim  at  that  inde- 
pendence  of  State  control  which  is  so  honourable  a^charac- 
tonstic  of  the  general  feeling  of  this  country. 

The  changes  proposed  will  slightly  diminish  the  total 
estunate  for  the  Art  Division  of  the  Department  in  the 
pesent  year  and  if  in  the  growth  of  the  svstem  anv 
increase  should  take  place  in  future  years,  it  will  probablv 
be  confined  to  the  head  of  elementuy  instmction  for  the 
poor. 

The  Khedule  to  the  foregoing  minute  gives  the  pay- 
ments  on  behalf  of  Mtisans  and  children  of  the  laboJS^ 
pow,  proposed  to  be  made  by  the  Department  in  all 
c«ei  to  maoagerw  of  schools  and  classes  aifoUows :— 

/.— ^  Seh9€U  of  Art, 

(fl.)  Rve  shillings  for  evcTyarttein  who  pays  fees  for 
being  taught  m  a  night  class  held  three  tim«  a  wee? 
aod  passes  satisfactorily  an  annual  examination  in  a  riven 
^t'  *°^  ?  f°^*^er  sum  of  ten  shillings  for  such  artisan 
student  if  he  submits  for  examination  drawings  executed 
^/?\"l,.  "°^  *^*  previous  year  which  are  satisfactory. 
(*•)  Five  pounds  for  free  studentships  will  be  allowed 

oTSlT^f  rrt*"*"*'**''*^*'^^^  ^  "'^***  ''^"^' 

(e.)  Ten  shiDinga  for  each  artisan  who  submitfl  for 

exammatioa  satisfactory  works  executed  by  him  during 


the  year,  eligible  for  national  competition,  and  a  fur.  her 
sum  of  ten  shillings  on  behalf  of  each  artisan  student 
from  whose  works  any  are  selected  for  national  competi- 
tion. 

(rf.)  Five  pounds  for  a  national  scholar,  being  an  artisan 
or  designer,  admitted  to  the  National  xVrt  Training 
School.  " 

(«.)  Ten  pounds  for  every  certificate  taken  by  an  art^ 
teacher  trained  in  the  local  school. 

(/.)  Ten  pounds  for  the  annual  report,  provided  that 
artisan  night  classes  are  held,  a  free  studentship  obtained, 
and  works  sent  to  the  national  competition. 

{g.)  See  also  II. 

II.^To  Night  Classes  in  Mechanics*  InsUlutes  and  similar 
Associations t  and  National  Schools,  ^c. 

(a.)  Five  shillings  for  every  artisan  who  pays  fees  for 
being  taught  in  a  night  class  held  three  times  a  week,  and 
passes  satisfactorily  an  annual  examination  of  the  second 
gi-ade  in  a  given  time,  and  a  further  sum  of  ten  shillings 
on  such  ai'tisan  student  if  he  submits  for  examinatioa 
drawings  executed  by  him  during  the  previous  year  which 
are  satisfactory. 

(b.)  Ten  shillings  for  each  artisan  who  submits  for 
examination  satisfactory  works  executed  by  him  during 
tlie  year,  eli^Me  for  national  competition,  and  a  further 
sum  of  ten  shillings  on  behalf  of  each  artisan  student  from 
whose  works  any  are  selected  for  national  competition. 

(c)  The  teaching  in  night  classes  may  be  given  in  cod- 
nexioii  with  Schools  of  Art  or  not.  Teachers  mustTiave 
taken. second  or  third  grade  certificates. 

///* — To  Schools  for  the  LabouriMg  Poor, 
(a.)  One  shilling  for  every  child  in  a  natrooal  or  similar 
school  taught  drawing  satisfactorily,  with  additional  pay- 
ments of  two  or  three  shillings  for  saecess.  Managers  of 
schools  for  the  labouring  poor  are  fre©  to  have  the  teach- 
ing of  drawing  given  either  in  connexion  with  a  School  «f 
Art,  or  by  any  teacher  certificated  in  the  second  grade. 

Managers  of  schools  for  the  labourfng  poor  and  of  nigiit 
classes  for  artisans  will  be  aided  to  t  he  extent  of  50  per 
cent,  on  examples  for  elementary  dnawing. 

The  above-mentioned  payments  are  exclusive  of  prises 
to  be  awarded  to  students  themselves. 


THE  PATENT  LAWS. 

^  The  following  are  the  recommendations  of  the  commis- 
sionera  appointed  to  inquire  into  the  working  of  the  lar 
pslaliDg  to  letters  patent  for  inventions  :— 

"I.  Tour  commissionen  do  not  find  that  the  present 
cost  of  ohtaim'ng  letters  patent  is  excessive,  or  the  metiiod 
of  payment  inconvenient ;  they  do  not  therefore  recom- 
mend any  alteration  of  the  present  system  on  those  points; 
but  they  think  that  patent  fees  should  not  be  made  to  con- 
tribute to  the  general  expenditure  of  the  state  imtil  every 
reasonable  requirement  of  the  Patent  Office  has  been  satis- 
fied. 2*.  They  are  unable  to  recommend  a  prelimiosry 
investigation  into  the  merits  of  the  invention  for  which  a 
patent  is  claimed ;  but  they  advise  that  a  careful  inqatiy 
be  histituted  under  the  direction  of  the  l«w  officers  of  the 
Crown  as  to  whether  there- has  been  any  previous  doeumeo^ 
tary  publication  of  the  invention,  either  by  grant  of  letteit 
patent  or  otherwise ;  and  if  such  publication  have  taken 
place,  that  the  patent  shall  be  reftised.  No  evidence  other 
than  such  documentary  evidence  should  beadmissiUe,and 
the  reasons  for  the  refusal  to  grant  the  peitent  should  be 
certified  by  the  law  ofiicere ;  an  appeal  firora  their  decinoo 
should  lie  to  the  Lord  Chancellor.  8.  Tour  commissions* 
are  of  opinion  that  the  present  mod«  of  tfying  the  vaK- 
dfty  of  patents  is  not  conducted  in  a  satiefiietory  maaoer. 
That  such  trials  ought  to  teke  place  before  a  judge  sittiog 
with  the  aid  of  scientifio  assesson,  btit  without  a  jury, 
unless  at  the  desire  of  both  parties  to  the  suit  or  actioii. 
That  suoh  aaseewora  ought  to  be  selected  by  the  judge  is 
each  case,  and  the  remuneration  to  be  paid  them  be 
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iododed  in  the  costs  of  the  sait  and  action,  and  provided  for 
in  sach  inanner  as  the  judge  shall  direct.  That  no  special 
jadge  be  appointed  for  the  trial  of  patent  cases,  but  the 
judges  of  law  and  equity  be  empowered  to  make  rules  by 
wUeh  one  coart  should  ait  for  tnal  of  patent  cases  exclu- 
airelj.  That  on  such  trial  the  judge,  if  mttlug  without  a 
jury,  deoida  queatians  of  fact  as  well  as  of  law.  4.  That 
the  gxaotiBg  of  lieenoee  to  use  patented  ioveatioas  ought 
Dot  to  be  maide  oompulsoiy.  6.  That  patents  ought  not  to 
ha  granted  to  importers  of  foreign  inveniioos.  6.  That 
in  no  case  ought  the  term  for  which  a  patent  is  granted 
to  be  ezteDded  beyond  the  original  period  of  14  years. 
7.  That  in  all  patents  hereafter  to  be  granted  a  proviso 
<hall  be  inserted  to  the  effect  that  the  Crown  shall  have 
the  power  to  use  any  invention  therein  patented  without 
ftenaas  licence  or  consent  of  the  patentee,  subject  to  pay- 
pent  of  a  BOBi  to  be  fixed  by  the  Treasury.  8.  While, 
in  the  Jodgment  of  the  oommiseioners,  the  changes  above 
n^gested  will  do  aomething  to  mitigate  the  inconveniences 
sow  generally  complained  of  by  the  public  as  incident  to 
the  working  of  the  patent  law,  it  is  their  opinion  that 
these  inconvenienoes  csunot  be  wholly  removed.  They 
aie,  in  their  belief,  inhesent  in  the  nature  of  a  patent  law, 
and  must  be  oonsiderod  as  the  price  which  the  public  con- 
sents to  pay  for  the  existonoa  of  such  a  law. 

(Signed)  "  Stahlvt,  Ovbbstone,  W.  Eblx,  W.  P. 
Wood,  H.  M.  Gaihns,  H.  WADDiNormr,  W. 
R,  Gbove,  W.  E.  Fobstbb,  Wm.  FAnsAiBH.'' 


DUBLIN  INTERNATIONAL  EXHIBITION. 

Hie  aUotmentfl  of  space  to  exhibitors  in  the  United 
Kingdom  have  been  issued,  but,  owing  to  the   apace 
dsmHided  being  aeren  times  in  exoess  of  the  whole  quan- 
tity at  the  diapesal  of  the  Executive  Committee,  it  has 
been  Beoeamiy  to  refhse  siaDy  aftplioantsand  considerably 
radaee  the  demands  of  others.      The  Corporation  of 
the  City  of  LondoD,  the  National  GaUeiy,  the  Royal 
Academy,  and  numeroaa  private  individuals,  lend  pictures 
iat  exhibition.      Theve  will  be  a  veiy  fiae  display  of  for- 
JHlaBtt,  moat  of  the  principal  London  makers  exhibitiqg. 
Glass  and  chimi  will  also  be  well  Fcpresented.    NoAtkig- 
ham  and  other  maoufactering  towiis  will  make  a  collec- 
tive display.     The  BaUah  colonies  will  be  creditably 
rapresenled.     Nova  Scotia  will  have  an  admirable  col- 
fectisD,  the  legialatiue  haviQg  voted  a  laiKe  sum  for  the 
fvpoee.    Oajuida  and  some  of  the  other  North  Ameriemi 
eolonieB  will  also  be  represented;  and  Natal  and  Hau- 
riline  inteiid  to  exhibiL     The  foreign  contributions  will 
Kb  variod  and  aitiactive.      The  Empecor  of  the  French 
hm  promiaed  to  send  Sevres  china  sAd  other  oli^ts. 
Knipp,  of  Eason,  will  exhibit  steel  OEdnaace.    A  veiy 
ine  ooUectioQ  of  textiles   is  promised    from   Rheidsh 
Pniflia;   l*mps  and  bronzes  from  Stobwasser,  of  Berlin; 
•tsoes  from  Zorioh,  and  other  manuiactures  from  Bwitzer- 
lnd,aa  well  as  a  good  collection  from  Russia. 


iixtt  ^, 


SocTH  KsvsnioTOir  Mosbum . — The  Lords  of  the  Com- 
mittee of  Council  oo  Education  have  recently  issued  a 
minnte,  expressing  their  desire  to  obtain  a  design  for  the 
decoration  of  one  of  the  large  lunettes  at  the  north  end  of 
the  south  court.  The  lunette  is  a  semi-circle  of  eighteen 
lieet  radios,  a  strip  of  one  foot  six  inches  high  being  cut  off 
the  bottom  by  the  skirting.  The  subject  is  to  be  an 
UlustratioQ  (life-siae)  of  workmanship  in  any  decorative  art 
or  manufacture.  Three  artists  will  be  invited  to  make 
swtable  deaigos,  for  which  the  Department  will  pay  £50 
each.  In  addition  to  the  artists  to  be  named,  artists  of 
aay  oonntiy  not  specially  invited  can  compete  if  they 
fthiok  fit  todo  so.  Two  sums  of  £50  and  £25  will  be 
paid  respectively  to  the  two  aitists,  not  named  by  the  De- 


partment, whose  designs  are  chosen.  The  design  ulti- 
mately adopted  by  the  Department  will  be  enlarged  by 
students  for  execution  in  mosaic,  life  size,  and  the  artist 
whose  design  is  chosen  for  execution  will  be  required  to 
superintend  the  enlargement  of  the  work  and  approve  it, 
for  which  he  will  receive  a  further  payment  of  £50.  All 
the  designs  will  be  publicly  exhibited.  They  are  to  be 
made  to  a  prescribed  scale,  namely,  within  a  lunette 
formed  by  the  segment  of  a  circle  of  one  foot  radius,  cut 
off  by  a  chord  parallel  to  the  diameter  one  inch  alx)ve  the 
diameter.  Thus  the  segment  will  be  of  nearly  two  feet 
base,  eleven  inches  high.  The  designs  are  to  be  sent  in 
with  a  cipher,  on  or  before  the  15th  June,  1865,  addressed 
to  the  Secretary  of  the  Science  and  Art  Department, 
South  Kensington,  London ,  W.  The  names  of  the  judges 
will  be  hereafter  announced. 

Exhibition  of  Drawings  on  Stained  Glass. — The 
valuable  collection  of  dmwings  (above  seven  hundred], 
made  by  the  late  Mr.  Charles  Winston,  will  be  exhibited 
next  month,  under  the  auspices  of  the  Archssological 
Institute,  in  the  rooms  of  the  Arundel  Society.  Ti^eee 
drawings  were  made  with  the  most  scrupulous  attention  to 
aocmacy  of  detail,  truth  of  colour,  and  form.  Doubtless 
such  an  exhibition  will  be  very  acceptable  just  now,  as  so 
much  attention  is  being  given  to  an  art  nearly  lost.  Some 
of  Mr.  Winston's  friends  and  admirers  are  preparing  to 
collect  and  publish,  as  a  memorial  of  him,  the  papers  en 
painted  glass,  ^c,  which  he  had  communicated  at  various 
times  to  different  societies  of  which  he  was  a  member ; 
many  of  these  haiw  never  before  been  published.  The 
volume  wUl  be  richly  illustrated  by  many  coloured  plates 
from  his  original  dnwings,  as  well  as  wood  engraviqgs, 
which  have  been  intrusted  to  Mr.  Philip  Delamotte,  of 
King's  College.  This  work  will  be  puUished  by  Mr. 
Murray.  


Tbb  FaxNOH  Tbbatt  avd  Ekoush  Soda  asd  Blbaoe- 
IMC-POWDSB. — The  French  Government  have  returned  tho 
ibllowing  reply  to  representations  which  have  been  made  to 
them,  setting  forth  the  iojuiious  effect  of  the  rate  of  duty 
leviable  under  the  Anglo-French  treaty,  upon  soda  aad 
Ueaching-powder  exported  from  this  country  into  France : 
— «  When  in  1860  the  import  duties  on  the  chemical  poo- 
ductions  in  question  were  fixed  at  18  per  cent.,  and  oom- 
mencing  hom  October  the  1st,  1864,  at  10  per  cent,  ad 
vakrewi^   the    French   manufacturers    felt    considerable 
anxiety,  which  was  subsequently  justified  by  the  great 
disparity  between  the  cost  of  manufactare  in  Englandaad 
in  their  own  country ;  it  was,  indeed,  only  through  the 
removal  of  the  salt  duty,  and  through  strenuous  exertiws 
on  their  part,  that  they  were  enabled  to  sustain  the  com- 
petition of  England.    The  difference  between  the  price  of 
coal  in  the  two  countries  constitutes  an  advanUge  to  the 
English  manufactureiB,  15  francs  per  ton  on  coal,  or  60 
francs  per  ton  on  soda  ash,  whilst  the  import  duty  is  only 
90  francs,  or  41  francs,  including  the  Bkcise  duiy.      The 
cost  of  salt  and  of  pyrites  seems  to  be  about  the  same  in 
either  country.    But,  apart  from  this,  the  documents  pub- 
lished by  the  French  Custom-house  authorities  show  the 
exportetion  of  sodas,  not  to  mention  116  tons  shipped  to 
outports  during  the  first  three-quarters  of  this  year,  to 
have  been  unimportant,  while,  on  the  other  hand,  since 
the  commencement  of  the  present  treaty,  Great  Britain 
has  exported  to  France  3,190  tons  of  stdphato  of  soda, 
1,983  tons  of  soda  ash,  and  2,586  tons  of  crystals  of  soda. 
Bleachiog-powder,  however,  may  poeaibly  be  in  a  better 
position  to  allow  of  an  abatement  in  the  import  duty  than 
soda-ash  or  crystals  of  soda,  but  it  must  be  observed  that 
in  its  manufacture,  which  is  closely  connected  with  that  of 
soda,  of  which  it  utilises  the  principal  residiury  product, 
it  is  but  reasonable  to  take  into  account  the  reductions  on 
the  last-named  article.      Besides,  the   importation   of 
bleaching-powder,  referred  to  by  the  petitionen,  which 
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took  place  at  the  beginning  of  this  year,  was  the  result  of 
an  accidental  state  of  affairs.  At  that  period  rags  were 
exceedingly  scarce,  and  large  quantities  of  esparto  grass 
and  other  similar  materials  were  employed  in  England  in 
the  manufacture  of  paper,  which  considerably  augmented 
the  consumption  of  chemicals  containing  chlorine,  and 
thus  the  price  was  raised  to  a  point  which  permitted  the 
French  manufacturers  to  conclude  some  transactions,  of  a 
limited  nature  it  is  true,  and  which  have  entirely  ceased 
since  the  month  of  August.  Under  these  circumstances 
it  has  not  been  considered  advisable  to  entertain  the 
request  of  the  Newcastle  and  Gateshead  Chambers  of 
Commerce." 

Resin  in  France. — A  new  branch  of  industry  is  about 
to  be  commenced  in  the  Morbihan,  which  it  is  expected 
will  add  considerably  to  the  wealth  of  that  province. 
The  extraction  of  resin  from  the  pine  trees  in  the  exten- 
sive forest  of  Lanvaux  is  to  be  carried  on  there  on  a  grand 
scale.  For  that  purpose  several  cargoes  of  earthenwarei 
cups  have  been  imported  at  Vannes.  The  apparatus  is 
extremely  simple ;  each  cup  resmbles  a  small  flower-pot, 
with  the  difference  that  one  of  the  sides  is  concave,  so 
that  it  can  be  fixed  against  the  tree  to  be  tapped,  so  as  to 
acilitate  the  flow  of  the  liquid  when  the  tree  is  pierced. 

Amebican  Hops. — Twenty- four  years  ago  the  United 
States  produced  only  C,000  bales  of  hops.  Ten  years 
later,  in  1849,  the  production  had  increased  to  17,000 
bales.  The  next  decade  shows  a  larger  increase  than  in 
any  other  agricultural  product,  the  growth  of  1859  reach- 
ing 55,000  bales.  The  crop  of  1862  was  estimated  at 
80,000  bales,  a  maximum  which  has  not  since  been 
attorned.  The  yield  of  1863  was  estimated  at  65.000 
bales,  while  that  of  1864  is  stoted  at  45,000  bales. 

Patent  Laws.  —  The  following  remarks,  extracted 
from  the  judgment  of  the  Lord  Chancellor,  in  the  case 
of  Simpson  v.  Holliday,  merit  the  attention  of  in- 
ventors : — "  Cases  of  this  nature  frequently  give  rise  to 
complaints  of  the  state  of  the  law.  It  is,  therefore,  right 
to  point  out  how  entirely  the  plaintifl's  failure  has  arisen 
from  not  availing  himself  of  the  salutary  provisions  of  the 
existing  statutes.  The  provisional  specification  proves 
that  a  valuable  discovery  had  been  partially  made,  but 
not  matured,  and  that  the  true  conditions  on  which  it 
might  become  an  invention  of  practical  utility  had  not 
been  ascertained.  Six  months  are  allowed  by  the  law  for 
maturing  the  invention  and  accurately  ascertaining  and 
stating  it ;  but  in  this  case  there  does  not  appear  to  have 
been  any  attempt  by  the  patentee  to  improve  his  know- 
ledge ;  for  the  complete  specification  is  a  mere  repetition 
of  the  provisional.  Lastly,  the  inefficiency  of  the  cold 
process,  and  the  dangerous  language  of  the  specification 
must  have  been  known  long  prior  to  this  suit,  and  yet 
there  was  no  attempt  to  remove  the  objection,  as  might 
easily  have  been  done  by  a  disclaimer  under  the  statutes." 

Mabine  Railway  Round  the  Falls  of  Niagara. — 
At  a  recent  meeting  of  the  Detroit  Board  of  Trade,  the 
subject  of  a  marine  railway  round  Niagara  Falls,  for  the 
transportation  of  ve«»el8  with  their  cargoes  from  Lake 
Erie  to  Lake  Ontario,  and  vice  versct  was  brought  up  for 
consideration.  The  subject  was  suggested  by  a  letter 
from  Mr.  Horace  H.  Day,  who  states  that  last  summer  he 
caused  the  proper  surveys  and  plans  to  be  made  for  a 
marine  railway  around  the  American  side  of  Niagara 
Falls,  adapted  for  transporting  loaded  vessels  of  all  kinds 
of  such  tonnage  as  can  be  pro6tably  employed  in  lake 
trade.  This  he  proposes  should  be  built  as  a  substitute 
for  a  canal,  and  at  a  cost  of  about  one-third.  IJe  asserts 
that  it  is  practicable  to  pafs  vessels  floating  in  the  move- 
able locks  from  Lewiston  to  the  Niagara  River,  above  the 
falls,  in  less  than  two  hours,  with  entire  safety  to  ship  and 
cargo,  while  the  time  of  passing  the  necessaty  locks  of  a 
canal  is  estimated  at  from  twelve  to  sixteen  hours  each 
way.  This  railway  should  (he  says)  have  six  rails  of  suit- 
able construction,  and  with  proper" turn-outs,  and  difl'erent 
sized  locks  for  ditferent-sized  vessels.  These  locks  are 
proposed  to  be  wood  and  iron,  with  gates  at  each  end. 


(LBltttiiL 


New  Zealand. — The  coal  obtoined  from  Kawakawa 
mine,  at  the  Bay  of  Islands,  province  of  Auckland,  is  said 
to  be  of  a  first-rate  character.  To  raise  steam  by 
means  of  the  best  coal  from  Newcastle  the  period  of  1 
hour  and  45  minutes  is  required,  while  it  has  been  found 
that  for  Kawakawa  coal  no  more  than  1  hoor  and  6 
minutes  is  requisite.  The  province  now  posaeases  coal 
mines  in  various  parts  of  the  country .^The  Auckland 
Gas  Works  are  in  a  forward  state.  A  capacious  tank,  for 
receiving  the  gas  holder,  is  nearly  completed ;  the  diame- 
ter of  the  tank  is  54  feet,  the  depth  being  16  feet.  A 
well,  calculated  to  yield  between  4,000  and  5,000  gallons 
in  the  24  hours,  has  been  sunk,  after  some  considerable 
difficulty,  experienced  through  the  fact  of  the  penetration 
being  entirely  through  rock,  to  a  depth  of  upwards  of  200 
feet.  It  has  not  been  drilled  in  the  usual  manner  with  a 
screw,  but  with  a  jumper,  which  has  been  attached  in 
lengths  of  wrought  iron  tubing,  the  same  as  a  boring  rod. 
The  lock  through  which  this  well  has  been  sunk  conaiats 
of  alternate  strato  of  slate  and  freestone. — The  bridge  over 
the  Waikonaiti  stream  is  completed.  It  is  of  wood,  and 
is  about  400  feet  in  length,  and  20  feet  wide.  The  open- 
ing of  the  bridge  is  hailed  by  the  inhabitants  of  the  dis- 
trict as  a  great  boon,  many  of  them  having  suffered  seiioua 
inconvenience  from  the  impediments  which  previoosly 
existed  to  travelling. 

Cotton  and  Sugar  in  Queensland. — Notwitlistanding 
the  unfavourable  circumstances  which  operated  against  the 
raising  of  cotton  during  last  year,  the  crop  bids  &ir  to  ex- 
ceed tliat  of  all  previous  seasons,  and  it  was  expected  that 
upwards  of  one  hundred  bales  would  be  shipped. 
Three  gins,  driven  by  steam  power,  have  been  constantly 
at  work.  A  portion  of  the  cotton  was  grown  on  the 
plantation  of  the  Manchester  Cotton  Company ;  another 
portion  at  Nerang  Creek,  bv  a  private  company,  and  the 
remainder  is  the  produce  of  various  farms  in  the  neigh- 
bourhood of  Brisbane  and  Ipewkh.  That  from  the 
plantation  of  the  Manchester  Cotton  Company  is  of  fine 
quality,  and  although  portions  of  it  have  been  somewhat 
stained  and  injured  by  wet  and  unfavourable  weather,  it 
is  considered  to  be  worth  5s.  6d.  per  lb.  in  the  present 
state  of  the  market.  'In  addition  to  the  above,  there  are 
ten  bales  of  ginned  cotton,  from  the  plantation  of  the 
Cabulture  Cotton  Company.  These  facts  speak  for 
themselves.  That  such  satisfactory  results  have  been 
attained  during  the  unfavourable  circumstances  of  the 
past  season,  show  that  cotton  can  be  grown  there  with 
every  prospect  of  success.  Messn.  Board  and  Sdlia 
have  produced  some  very  fine  sugar-cane,  and  a  sample 
of  sugar  manufactured  by  Mr.  Buhot,  prize  easayisi 
on  sugar  culture,  at  Maiyboroogh,  from  canes  grown 
by  Mr.  Eaton  there,  promises  to  be  good,  dry,  and 
of  a  rich  yellow  description— worth  there  about  £40  per 
ton.  The  means  of  manufacture  were  of  an  exceedingly 
simple  and  rough  kind — an  old  patent  mangle  being  the 
crusher,  and  a  saucepan  the  boiler. 


®bilitat]i. 


Tbb  Duke  of  Northuubbbland  died  at  Alnwiek 
Castle  on  Sunday,  the  12th  instant.  He  was  the  youngest 
son  of  Hugh,  the  second  duke,  and  was  bom  in  17^. 
He  mairied,  in  1842,  Lady  Eleanor,  cldeftt  daughter  of 
the  Mai  quia  of  Westminster.  In  early  life  he  entered 
the  navy,  and  obtained  the  rank  of  post-captain  in  1815. 
He  saw,  during  ten  years,  considerable  active  fiei-vfee  in 
the  Meditenvnean,  but  after  obtaining  hin  rank  as  captain 
he  retired.  In  1816  he  was  created  a  peer  by  the  title  of 
Baron  Prudhoe,  and  sat  in  the  House  of  Lords  as  such 
until  he  succeeded  his  brother,  the  third  duke,  in  Feb- 
raary,  1847.  After  leaving  the  navy,  he  devoted  him- 
lelf  to  travel,  and  with  his  friend  Sir  Gardner  Wilkinson^ 
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puwd  some  yean  in  Egypt  and  the  Holy  Land.  In 
1852,  on  the  Earl  of  Derby  being  called  upon  to  form  an 
administration,  he  accepted  the  office  of  Fbrst  Lord  of  the 
Admiralty.  He  was  president  of  the  Royal  Institotion 
of  Great  Britain,  and  of  TariouB  other  aociettes.  Within 
the  last  few  years  he  expended  above  £600,000  in  improv- 
iDg  .the  dwellings  of  the  labourers  on  his  estates.  He 
wuelected  a  member  of  the  Society  of  Arts  in  1814. 

Sir  John  Habi,  F.G.S.,  F.S.A.,  a  well-known  citizen 
of  Bristol,  died  recently  at  his  French  remdence  of  Chateau 
d'Hazdelot,  near  Boulogne.  He  was  bom  in  1784,  and 
was  the  bead  of  the  firm  of  John  Hare  and  Co.,  floor- 
cloth manu&cturers.  He  was  chiefly  notable  for  his  con> 
oexion  with  the  anti-slaveiy  movement.  In  the  heat  of 
the  discussions  on  this  subject  there  was  an  election  for 
Bristol,  the  candidates  being  Mr.  James  Evan  Baillie,  a 
whig,  who  sapported  the  West  Indian  interest,  and  Mr. 
Edward  Protheroe,  a  whig,  who  supported  emancipation. 
Sir  John  Hare  took  an  active  part  on  behalf  of  Mr.  Pro- 
theroe, and  barely  escaped  with  his  life  at  one  of  the 
party  banquets  at  Bristol,  the  Baillieites  making  a  dead 
Mt  at  the  Protheroeites.  Sir  John  was  knighted  in 
1840,  on  the  presentation  of  a  congratulatory  address 
&t)m  the  city  of  Bristol  on  her  Majesty's  marriage.  He 
wu  the  owner  of  the  ship  6bmfrrta,  which  is  said  to  have 
aved  the  crew  and  the  passengers  (including  the  81st 
Regiment)  when  the  Kent,  East  Indiaman,  was  destroyed 
by  fire  in  the  Bay  of  Biscay.  He  was  elected  a  member 
of  the  Society  of  Arts  in  1861. 

JosBFB  Lns,  a  Belgian  painter,  died  recently  of  con- 
smnption,  at  the  age  of  forty-three  years.  On  the  very 
day  of  his  decease  he  finished  a  picture  which  he  had  in 
hand.  lies  was  of  a  tndy  artistic  nature,  learned,  gentle, 
and  sympathetic,  and  was  endowed  with  great  intelligence 
and  a  kind  heart.  He  was  much  esteemed  by  the  elder 
painter  Leys,  to  whose  instruction  and  influence  he  was 
moch  indebted  in  the  earlier  portion  of  his  career.  A 
portrait  of  one  of  Ley's  children  by  Lies  is  considered  the 
best  work  of  this  artist. 


mittee  calculate  that  to  accomplish  these  objects  they  will 
require  a  guarantee  fund  of  £2,000,  over  £1,200  of  which 
has  already  been  guaranteed. 

Exhibitions.— The  Lucknow  Exhibition  was  opened  on 
the  24th  December.  All  the  capital  for  the  great  ex-* 
hibition  in  Bombay  has  been  subscribed,  and  all  the  shares 
have  been  taken  up.  The  OaseUe  says:— -"One  great 
difficulty  connected  with  the  midertaking  is  occasioned  by 
the  want  of  available  house-room  in  Bombay.  The  city 
is  likely  to  get  a  name  for  very  cold  hospitality,  if,  aftcar 
inviting  ten  thousand  strangers  to  visit  the  exhibition,  it 
denies  them  the  ordinary  accommodation  of  board  and 
lodging.  Yet  there  is  certainly  no  place  of  shelter  for  a 
multitude  of  visitors  in  a  city  in  which  European  residents 
often  have  to  search  vaiuly  for  weeks  together  for  houses 
(or  rather  bams)  in  which  to  rest  their  heads.  The  pro- 
jectors of  the  exhibition  must  therefora  provide  an  hotel 
for  their  expected  guests ;  and  we  hear  that,  as  the  time 
is  too  short  for  masonry  work,  it  is  their  intention  to  have 
alaige  iron  and  terra-cotta  building  erected  near  the 
exhibition." 

What  is  an  Inch  of  Rain  ? — The  last  weekly  return 
of  the  Begistrar-Generid  gives  the  following  interesting 
information  in  respect  to  rainfall : — **  Bain  fell  in  London 
to  the  amount  of  0*48  inches,  which  is  equivalent  to  48 
tons  of  rain  per  acre.  The  rainfall  during  last  week  varied 
from  30  tons  per  acre  in  Edinburgh  to  215  tons  per  acre  in 
Glasgow.  An  English  acre  consists  of  6,272,640  square 
inches ;  and  an  inch  deep  of  rain  on  an  acre  yields  6,272,640 
cubic  inches  of  water,  which  at  277*274  cubic  inches  to  the 
gallon  makes  22,622-5  gallons ;  and,  as  a  gallon  of  distilled 
water  weighs  101b.,  the  rainfall  on  an  acre  is  226,2251b. 
avoirdupois ;  but  2,2401b.  are  a  ton,  and  consequently  an 
inch  deep  of  rain  weighs  100-998  tons,  or  nearly  101  tons 
per  acre.  For  every  lOOth  of  an  inch  a  ton  of  water  falls 
per  acre."  If  any  agriculturist  were  to  try  the  experiment 
of  distributing  artificially  that  which  nature  so  bountifully 
supplies,  he  would  soon  feel  inclined  to  "rest  and  be 
thankful." 


BottL 


MEETINGS  FOR  THE  ENSUING  WEEK. 


Bbitish  Hobolooioal  Institot«.^A  lecture  on  "  The 
OivMwich  System  of  Time  Signals,"  illustrated  with 
diagrams,  by  WUliam  Ellis,  Esq.,  F.R.A.S.,  of  the  Royal 
Observatory,  Greenwich,  is  to  be  delivered  at  the  house  of 
the  Society  of  Arts,  on  Friday,  24th  February,  at  8.80 
p.m.,  the  Right  Hon.  the  Lord  Mayor  in  the  chair.  Free 
admiaicm  to  members  of  the  Society  of  Arts. 

West  London  Exhibition. — A  public  meeting  was 
held  in  the  St.  John's  school-rooms,  John-street,  Totten- 
ham-«(Kirt^road,|on  Wednesday ,  the  8th  inst.,  for  the  purpose 
of  afiofding  information  respecting  the  industrial  exhibi- 
tioQ  whidli  has  been  set  on  foot  in  the  western  district  of 
the  metropolis,  and  adopting  measures  in  furtherance  of 
it    Deputy-Judge  Payne  occupied  the  chair,  and  was 
■upported  by  Mr.  J.  A.  Nicholay,  Mr.  T.  H.  Fihner, 
Mevn.  G.  Corbett  and  D.  P.  Foxwell,  and  a  deputation 
from  the  Central  Committee.    The  industrial  exhibition 
movement  in  Uie  west  of  London  originated   with  the 
eommittee  of  the  All  Souls  Working  Men's  Club.    Ten 
membera  of  the  Working  Men's  Club  Exhibitors'  Cora- 
i&ittee,  and  an  equal  number  elected  from  a  public  meet- 
ing, were  soon  constituted  a  central  committee,  whilst  to 
Kcare   an   efficient  representation  of  the  suiTounding 
dirtricts,  numerous  public  meetings  have  since  been  held, 
at  which  district  committees  have  been  formed,  each  of 
which  appoinu  a  delegate,  who,  with  its  chairman  and 
Kcrctary,  become  membera  of   the  central  committee. 
With  the  view  of  obtaining  a  suitable  building,  it  was  de- 
terntined  to  rent  the  site  of  the  late  Portman  Barracks, 
until  the  end  of  June,  for  a  sum  of  £600.    Upon  this  it 
is  propped  to  erect  a  building,  which  wiU  give  ample 
sooommodation.     It  is  proposed  to  open  the  exhibition 
from  the  middle  of  April  to  the  end  of  June.    The  com- 


Mov. 


.Sodetj  of  Arti,  8.  Cantor  Lociorei.  Profeawr  Anited 
F.R.S.,  "  On  the  Applications  of  Geology  to  the  Arts  and 
Mannikctiiret.*'    (Lectore  III.) 

Britiah  Architects,  8. 

Medical,  8. 

R.  United  Serrice  Init,  8|.  Commander  P.  H.  Colomb, 
R.N.,  "  On  Modern  Natal  Tactics.** 

Tubs.  ...CitU  Engineers,  8.    Discnnlon  npon  Mr.  England's  Paper 

on "  Glflkrd's  Iijector."  ,,  ^  „^         _ 

SUtisUcal,  8.    1.  Ur.  Wm.  Farr,  "  On  Infant  MortaU^,  md 

on  alleged  Inaccoradea  of  the  Centos."     2.  Dr.^  Hjdo 

Clarke,  »'0n  the  supposed  Decrease  of  the  TorkJ. 

EttSSSSS  8.'  1.  Mr.  John  Crawftird,  "  On  the  Hlstorj 
of  Cannibalism  in  reftrence  to  Social  Progress.  *•  Mr. 
TraTers,  "  On  the  Destruction  of  the  Al>orlgines  of  Chat- 
ham Island  by  a  Maori  Invasion." 

Royal  Inst.,  3.    Prof.  Tyndall,  P.R.8.,  "  On  Electridtj.- 

Wa».  ...Society  of  Arts,  8.  Mr.  George  R.BurneU.  FQ-Sm  "On 
the  Municipal  Organisation  of  Paris,  especially  with  re- 
ference to  Public  Works."  «      .     , 

Geological,  8.  1.  Prof.  R.  Harknets,  "  On  the  Lower 
SUurian  Rocks  of  the  Sonth-East  of  Cumbcrlai^,  and 
the  North-East  of  Westmoreland."  a.  Mr.  R.  Spruce, 
"  Note  on  the  Volcanic  Tufa  of  Latacunga,  at  the  ibot  of 
Cotopaii."  Communicated  by  Sir  R.  Murchison.  3.  Dr. 
H.  P.  Blackmore.  "  On  a  DisooTOry  of  Flint  Implements 
in  the  Drift  at  Milfocd  HiU,  Salisbuiy."  Communicated 
by  Mr.  John  Erans. 

Arcbaologlcal  Assoc.,  S|. 
THUis...Royal  Inst.,  3.    Prof.  TyndaU,  P.R.8..  "  On  Electrldtj." 

Antiquaries,  S. 

Royal,  8|. 

PhUo«>phical  Club,  6. 

Fm Royal  United  Service  InstituUon,  3.    Capt-  H.  Schaw.R.B.^ 

™ .?7he  Employment  of  Electricity  in  MiUtary  Op^ons. 

Royal  Inst.,  8.  Mr.  John  Erans,  "On  the  torgery  of 
AntiquiUes." 

Bat R.  Botanic,  3f.  ,     _     ^ 

Royal  Inst.,  3.    (No  Lecture.) 
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PARLIAMENT AEY   PAPERS. 


SESSIONAL  PRINTED  PAPERB. 

Far.  Dtlitertdihirinffihe  V0eaHmi9U, 

Numb. 

66  (Ti.)  Trade  and  Navigation — Accoanta. 
490.  Poor  Reraoral— Return. 
Ml.  Tea,  Sugar,  vVc. — Reiaroa. 
M6.  Dtckjards — ^Second  Report  (oorreoted). 
548.  Coroners*  Inque*ts— Return. 

499.  Caledonian  Canal — Fi ft j- ninth  Report  of  CcmmlaiionMfl. 
600.  Naral  Prize  Monej,  &c^Accoant. 
§16.  Coinage — Account, 
fiil.  Hamilton  Place — Correapondenoe. 
619.  Customs  Clcrka— Return. 
526.  China— Orders  in  Council,  Ac. 
009.  National  Education  (Ireland)— Minute  of  theBowd. 
538.  Ccuntj  Ratea,  \c.  Chargea— Return. 
563.  Fiaheries  (Ireland) — Return. 

567.  Rep  at  ration  of  Deedi  (Ireland) — Account. 
20.  Railwajs — Return. 

640.  Militia  ( Ireland )->Retums. 

642.  Fire  Insurances — Account. 

664.  Rojal  Dublin  Societjr — Correapondenoe. 

672.  Burgess  Rolls  (Dublin)-  Returoa. 

566.  Income  and  Property  Tax— Returns. 

576.  Union  Valuation  Lists — Retnrna. 

409  (i.)  Soldiers  and  Police— Further  Return. 

004.  Patent  OflScc  and  Museum- Report. 

514.  NaT  J  (Ships) — ^Annual  Account. 

580.  North  American  ( Intercolonial  Bai]waj)^CorrMpOBd«noe. 

531.  Malta— Copj  of  Pwo  Petitiooa. 

634.  Railways — Heturns. 

587.  Metropolitan  Pariah  Ratea— Betnrn. 

543.  Metford'a  Exploaive  Bullet-— Cmveipoiidenee. 

566.  Pacific  Mails— ConUact. 

568.  East  India  (Mecr  Ali  Morad)— Extracts  of  Corr«ipond8n«e. 

069.  Eaat  India  (Regimental  Workahops)— Sutement. 
067.  Ribbon  Mannftietorlea— Report. 

070.  WilUsm  Adey— Correapondenoe. 
671.  Lunacy  (Scotland)— Return. 

573.  Landed  EaUtes  Court  (Ireland)— UemorUls. 
045.  Standing  Orders  (1864). 

496.  Dockyards— Seoond  Report  and  BTidenee« 
507  (▲  I.)  Poor  Ratea,  &c.— Report  (A) 
578.  Army  Breech  Loadera— Report. 
416  (vii.)  Trade  and  Navigation  Accounta. 
007  <▲  u. )  Poor  Ratea  and  Pauperiam^Statement. 
536.  Quarter  Sesaiona  (Ireland)  «c.— Retnrna. 
566.  Income  and  Property  T.x— Return. 

574.  Clifden  Union— Correapondenoe. 

576.  Dunkirk  Union— Chargea,  Evidence,  &c. 
292.  County  Treaaurei«.--Abatraot  of  Aooounta. 
487.  Sewage  i  Metropolla)— Report  and  Evidence. 
449.  BavingaBanka— Return. 
027.  Public  Offioea— Returns. 
662.  Convocation  ( Ireland ) — Letter. 
560.  Customs  TariA  (Colonies)— Return. 
213.  Lighthouses,  Ac.  (Ireland)— Report. 


|:at£nts. 


Avm  Commimtwtvi  9f  PutmU  JomnuHt  Fdbnmry  10<A. 
Qraxts  or  Pbovisiohal  Pbotiotiov. 

A4r,  Impr^nating  with  v»peun  from  tar,  &o.,  ftir  hyglenie  or  thera- 

1»eutic  purpoaee    112— A.  J.  Sax. 
Aleohol,  reotifleation  of— 360— W.  E.  Newton. 
Animals,  bits  for— 66— L.  Weber. 
Aatanab,  oil  cake  and  food  for— 282— O.  J.  Vertoe. 
Ann  chair,  portable  folding— 280— W.  E.  Gedge. 
Boata,  apparatna  for  lowering— 210— T.  SteeL 
Buildings,  roofs  or  coverings  for— 129~F.  C.  Fooifeaa. 
Carriages,  instantaneously  releaainghorsea  from— 2925^G.  Prioleau. 
Carriage  atep  arrangement*— 182— H.  A.  Dobaon. 
Caat  iron,  treating  artidea  of— 192— P.  M.  Panona. 
CbimneT-potfr— 264— G.  Carter. 

China,  Ac,  placing  in  receptacles  for  firing— 276— J.  Meakin. 
Clothes  /ast0Dcr-a68— J.  W.  GUI. 

Coal  duct,  Ac,  machinery  for  oompreaaing— 220— W.  Bmith. 
Coal  gas.  purification  of— 226— A.  A.  CroU. 
Corkacrews— 283 — J.  Roper. 
Cotton  gina— 248— B.  Dobson  and  W.  Slater. 
Drilling  maohinea,  ftc,  action  and  arrangement  of— 341-^.  Conbe. 
Electric  pile— 206— J.  Bovfere  and  II.  A.  IS.  Uuguet. 
Electric  telegraph  wires,  laying,  &c.— 269-R.  A.  Brooman. 
Fibrous  materials,  apparatus  forwaahiag— z61— J.  PeCrie,  ju. 
Fibvoua  nttateriala,  preparation  of— 168— T.  Mayor. 
Ilbrons  materiala,  waablng  and  drying— 281— J.  and  W.  MoNanght. 
Fibrous  substance*,  expreasing  oil  orgreaee  from— 261— W.  Teall  and 

A.  Naylor. 
Flre-arm»~i88~ J.  Snider,  jun. 
Flre-anns,  breech-loading— 124— W.  Anaell. 
Flax,  Ac,  breaking  and  scuteUm^-s??— J.  Orv 


Fruit,  means  of  preaer^ag— 207— 6.  HaaeUine. 

Furniture,  rendering  aonmUeaa— 196 — ^A.  Drevelie. 

Grinding  corn,  feeding  apparatua  of  milla  foc^-'205— R.  B.  BldMi 

and  C.  J.  Watta. 
Hot  preaalng,  folding  fobrioa  on  to  oaiAboarda  ftr— 278-^A.  Fnenan. 
BydrauUc  steering  apparatna  and  rodder  break— llfr— A.  and  £.  i^aaL 
Hydro- carbon  fluids,  lanterns  for  bnrning^256— A.  8.  Macrae. 
Ice  aafea— 230- C.  Falck. 

Iron  and  ateel,  manufacture  of— 239— J.  G.  WiUaaa. 
Kempjr  wool  and  hair,  oolovx4Bg^237— H.  W.  Ripley. 
Lamps,  shadea  or  globea  for— 266— R.  A.  Broeoun. 
Lifta,  mode  of  working  hydraulic— 180— W.  Clay. 
Looomotionoa  land— 271— M.  Ueni7. 

Maiae,  Ac,  nmnufooturing  ^ymp  and.mgar  ikon— 240— O.  HaaeMliff 
Mannve,  mannftutf.nre  of— 202— B.  King. 

Metal  for  rocAng,  preparing  and  fixing  platoi  of— 232 — O.  Dlbley. 
Metala,  anti-oorroaive  varnuh  for  proteetinc^269 — J.  Mclmrae. 
Mix«d  frabrica,  aeparmting  wool  from— 8285— S.  fiavfUe. 
Mortar  milia— 362— J.  Raiaea. 
Motive  power,  Ac— 66 — O.  B.  Galloway. 
New  thread  for  wearing,  manofocture  of— 212 — ^R.  A.  BroQBHO. 
Oila  obtained  from  tar,  treatment  of— 244— J.  H.  Jobnaoa. 
Paper,  apparatna  for  drying— 198— A.  Sheldon. 
Photographa,  giving  permanence  to  and  ornamenting — 72— E.PettltL 
Photographa,  producing  and  finishing— 56— B.  W.  Bentley  and  W. 

Pipea,  aooketa  far— 285«^.  H.  Pierce. 

PJougha— 34— J.  Skelton. 

Fuddling  fomacea,  lining  the  aidea  and  bottoma  of— 224— R.  If  ahet. 

Fompe— 186— J.  H.  Wllaon. 

Bailroada,  permanent  waya  for^l84-.J.  O.  Wilson. 

Bailway  carriagea,  adJuaOng  the  weight  of— 216— O.  GeaaeU. 

Railways,  permanent  way  of— 164 — R.  Mallet. 

Railways,  permanent  way  of— 276— £.  P.  Colqnhoun  and  J.  P.  Ferris. 

Revolving  uMition,  intermittent  and  ooatinaona— 272— T.  Hall  aa& 

S.  fioaaer. 
Saddle  trees,  manufocture  of— J.  Seuthall,  Jun.,  and  H.  SonthalL 
t^cents,  apparatua  for  containing  and  dispersing — 194 — E.  Atkinson. 
Shells  (explosive),  construction  of— 136— J.  B.  Cotter. 
Ships,  oleaaaing  the  bottoma  of,  at  aea— 226— J.  Uarrisoa. 
Shipa,  Ac,  coating  the  bottoma  and  sides  of— 284 — J.  HoyMgr. 
Ships,  forts,  &c.,  armour-plated — 286— J.  Hughes. 
Ships'  legs  and  sounding  machines— 233— J.  E.  Maswy. 
Spring  mattresses  and  paliasses— 24— >D.  Verlodhio. 
Steam  boUers,  preventing  depoaito  in— 219— C.  D.  AteL 
Steam  gcneratora— 243— J .  Iwibill. 
Steam  Joints,  Ac,  packing  for— 217— W.  Paton. 
Submarine  cables,  working  of— 166— 8.  F.  Van  Cheate. 
Tanning  hides  and  aklna— 270— W.  H.  Cok. 
Tar  oils,  treatment  of— 245— A.  H.  Brandon. 
Theodolitea— 70— B.  P.  Bidder. 
Throstle  spinning  ftomss    M«    0.  D.  Abel. 

Venetian  blinds,  apparatus  for  painting— 170— D.  Munro  A  T.Wriffltt. 
Vessels,  machinerj  for  propelling^2& — J.  Hamilton,  jun. 
Vulcanising  compounds  and  vnloaniaed  fobrica — 176 — B.  F.  Stevens. 
Wall  fruit  treea,  frost  screen  awnii^-andnattlag  for  protoeting— 387 

— C.  A.  Wheeler. 
Wires  ropes,  apparatua  fw  relieving  the  atntin  on— 302— J.  Gltaoa. 
Woollen  cloth,  Ac,  faoing— 178— J.  Snell  and  W.  Boatoa. 


Fatxvts  Ssalbd. 


1999.  A.  V.  Newton. 
2021.  J.  B.  Buffoni. 
3039.  8.  Moore.; 
2031.  R.  A.  Brooman. 
3032.  S.  and  C.  CoUiBs. 
2037.  W.  Dove. 


2039.  C.  F.  DafoagBO. 
2044.  W.  Dalziel. 
2048.  T.  WUsoB. 
3061.  L.  Tmm 
3091.  J.  Baraalay. 
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Obdinart  Meetxitos. 

Wednesday  Evenings  at  8  o'clock. 

Uabce  1.— <<  On  the  Means  employed  in  taking  Fiah, 
opeciall.T  with  reference  to  Sobmarine  lUamiDAtion." 
By  F.  W.  Camfut.  Eaq. 

Miica  8 — •«  On  Cotton  Oina."  By  Zsbar  Colbubv, 
%  

Cantor  Lectures. 
The  Second  Oonrse  of  Cantor  Lectures,  tlie 
nibject  being  "  The  Applications  of  Geology  to 
the  Arts  and  Manufactures,"  by  Professor  D.  T. 
AsBTKD,  M.  A.,  F.R.S.,  is  now  being  delivered  on 
Monday  evenings,  at  Eight  o'dcck,  as  follows  :— 

FsB.  27th. — ^Lbctubb  4. — On  Mineral  Materiala  {eon- 
tmti):  Bailding  Stonea  and  Slatea,  and  their  Relative 
Vdoe  under  given  Circumatances  of  Ezpoaore,  and  on 
Methoda  of  Qaarrying. 

IfjiBOH  6tb.— LxGTURS  6. — ^On  Stratified  Deposita  of 
XioeraliL  ma  Coal  and  Iron  Ore,  naoally  obtained  hy  Mining 
Operationa,  and  on  Mining  Methoda  for  aach  Deposits. 

Mabcb  IStb. — Leotubr  6. — ^On  Metalliferona  Veina 
«  Lodei  and  their  Gontenta,  and  on  the  Extraction  of 
Meumferona  Minerala  from  Lodea. 

These  Lectures  are  free  to  Members  (without 
ticket),  and  every  Member  has  the  privilege  of 
wlmftting  One  Friend  to  each  Lecture. 

Institution. 
The  following  Institution  has  been  received 
Bto  Union  since  the  last  announcement : — 

Hodderafield  Mechanica*  Inatitution. 


Cantob  Leotubbb. 

Sbooid  CouBaa. — Third  Lkoptubb. — ^Hondat,  Feb.  20. 

Ilnill4l#  OBTAIHED  FBOM   SUFSBnOIAL    DSFOaiTa. 


PRrfcaior  AnnrBD  stated  that  he  next  propoaed  to  speak 
tf  mineral  snhatancfia  used  for  special  practical  pnrpoaea. 


Of  theae  there  are  aeveral  olasaea:— (1.)  Sanda  used  in 
manufactnre,  or  for  caating.  (2.)  Sanda  and  gravela  con- 
sisting partly  of  gold,  diamonds,  tin  ore,  Ac.  (8.)  Plastic 
daya.  ^4.)  Limeatonea  used  in  oonatmction  after  burning. 
(6.)  Building  stones.  (6.)  Coal,  iron  atone,  etc.,  forming 
atrata  in  the  earth.  (7.)  Ores  in  mineral  veins.  In  his 
address  this  evening  he  meant  to  allude  to  the  first  four 
of  these  claaaea.  Silica  Mond  is  valuable  in  glaas  making. 
Samples  fiee  from  foreign  aubstancea  are  obtained  from 
rocka  of  variooa  geological  agea;  amonff  others,  from  the 
beda  at  the  bottom  of  the  tertiary  aenea  at  Alum  bay, 
lale  of  Wight,  where  the  quality  ia  very  good,  and  adapted 
for  the  best  fiint  glaas.  Others  are  from  the  Hastmga 
sands ;  from  the  lover  greensand  at  Aylesbury ;  from  the 
aands  of  Reigate,  and  from  near  Falmout  n  harbour  and  other 
placeaon  the  coast  of  Cornwall.  A  peculiar  Itind  of  aand  ia  ob- 
tained not  far  from  Bath,  and  is  known  aa  Bath  atone.  It  ia 
used  for  polishing.  It  consists  chiefly  of  the  caaea  of  in- 
fusorial animalc^es  accumulated  in  beda,  and  conaisting 
of  almost  pure  sQica  in  a  fine  state  of  diviaion.  Tripoli, 
or  rotten  atone,  is  somewhat  similar,  and  is  obtained  from 
limestone  of  the  carboniferoua  aeriea.  The  polishing 
powder  of  Bilin,  near  Berlin,  is  of  the  aame  nature,  and 
haa  the  same  origin.  Sanda  and  gravels  often  contain 
fragmenta  of  such  metals  and  minerals  aa  can  be  broken 
or  ground  up  into  minute  partidea,  and  are  not  readily 
decomposed  by  weathering.  Theae  include  diamonds, 
amber,  iron  ore,  tin  ore,  and  gold.  Some  are  rare,  others 
common.  Some  occupy  a  small  apace  in  the  aand  or 
gravel  that  containa  them,  but  others  form  the  principal 
part  of  such  materiaL  Diamond  waahiogs  are  carried  on 
in  India  and  Brazil.  The  process  of  exploring  is  simple 
enough ;  the  implement  being  a  pick-axe,  with  which 
men  dig  into  every  promising  spot.  The  diamond  matrix 
is  first  picked  out  fh>m  the  ICose  pebbles,  and  the  selected 
mass  spraid  out  on  a  flat  surface,  where  it  can  be  examined 
grain  by  grain.  The  earth  aought  for  ia  a  red  ochrej 
clay,  containiug  oxide  of  iron ;  but  diamonda  are  alao 
found  in  the  loose  mud.  Alluvial  orea  may  be  included 
in  one  general  description.  Gold,  and  the  oxidea  of  tin 
and  iron,  are  found  in  important  quantities,  and  the  treat- 
ment of  tin  ore  and  gold  requirea  aeparate  notice.  Stream 
tin  occurs  in  Cornwall,  but  the  chief  supply  is  fh>m  the 
Island  of  Banca,  in  the  Eaatem  Archipelago.  Gtold  ia 
chiefly  obtained  fhnn  sands  and  gravels  derived  from  some 
parent  rock  or  vein,  but  detached,  and  rarely  affording  a 
due  to  ita  origin.  Such  aanda  are  found  in  Europe,  in 
certain  parte  of  Siberia,  in  Africa,  eroecially  on  the  west 
coast,  in  Brasil,  Mexico,  California,  Colombia,  Aaatralia, 
and  New  Zealand.     Gold  ia  found  in  river  beds,  and 
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in  anoieat  detrlMn.  The  banks  of  tbe^Rliina  and  Da- 
nube, afld  theft  Bande  of  tto  T^igfa'  M  auHflrbtHr. 
The  T^acihiDf  <ft  gold  allatill  is  a«  ^rf  8ilta|le  nlHtter: 
A  wooden  bowT,  shaken  arti6cially  ^th  water,  separates 
the  heavier  from  the  lighter  nitid.  The  latter  is 
floated  off  until  a  residuum  of  gold  is  obtained.  £^h 
country  and  river  bed  has  its  own  indications.  In 
some  the  gold  is  found  ift  dttef,  of'siMmgles  floated  away 
by  water.  In  others  the  particles  are  grains,  and  resist 
the  current'.  Sometimes  heavier  grains  or  nuggets  are 
found ;  native  platinum'  and  rare  metals  often  o«cur  with 
them.  These  deposits  may  be  brought  down  from  Rreat 
difffeai!!f<6«s,  wlfer^  the  goH-bearinfg  veins*  crop  out;  More 
usually  the  auriferous  mud  is  but  the  washing  of  auri- 
ferous sands  and  gravels  long  since  accumulated.  Thus, 
in  the  Hhitfe,  th»  mml  is  deri^^ed  fVom  a^  sand  bank  above 
the  place  of  working.  The  gold'  is  found  in  flakes  or 
spenglea  SO'  exceedingly  minme  and  th&n  thai  it  n0ed» 
fourteen  hundred  to  weigh  a  sinj^le  gridn.  A  cubic  y^rd 
of  the  mud  will  contain  from  Ave  to  forty  thousand  of 
these  spangles.  Compared  with  Siberia  andf  Souih 
AtAerica,  these  Rhine  sands  are  vwy  poor,  the  Siberian 
gravels  yielding  Ave  times,  and  those  of  Chili  ten  times 
as  much.  The  Siberian  gi»vels  are  coarse,  being  com- 
posed of  shingle  of  fragments  of  the  adjaoent  rook.  They 
occur  along  the  eastern  flank  of  the  Ural  chain,  both  in 
the  north  and  south  valleys,  and  in  those  which  run 
transversely.  The  former  are  generally  the  richer.  The 
gold  alluvia  of  Siberia  are  of  deBnite  geological  age,  and 
belong  to  the  boulder  gravels  deposited  by  ice  during  the 
glacial  period.  The  Brazil  auriferous  deposit  is  called 
C<uealh!o.  It  is  an  indurated  soil  broken  up  with  pick- 
axes, and  aftei'Wards  exposed  to  a  current  of  water,  or  a 
loose  gravelly  stratum  of  rounded  pebbles.  It  rests  on 
fpranite,  and  is  covered  by  earthy  matter.  Its  thickness 
IB  very  variable.  The  Califoroian  gravels  consist  of 
coane  and  small  stones,  mixed  with  mud  and  fine  sands. 
Some  of  these  are  the  actual  beds  of  the  existing  streams ; 
but  the  great  deposits  of  such  material  have  been  already 
made,  and  are  not  now  in  progress.  In  Australia  the 
gold-bearing  gravels  are  deep,  and  seem  to  cany  gold 
throughout.  Shafts  sunk  through  them  to  a  couple  of 
hundred  yards  reach'  gold,  and  the  heaviest  and  largest 
lumps  of  gold  have  been  found  at  the  lowest  depths. 
The  most  important  recent  discoveries  of  rich  gold  alluvia 
are  those  of  British  Columbia,  iNTew  Zealand,  and  Kova 
Sootfti.  In  all  these  gold  has  beeU  found  by  prospecting, 
the  firstrdisoovety  beinig  aocideofal.  In  the  rivers  or  gul- 
liefl  opening  out  ftotii  tho  mountains,  there  are  sands  and 
gMvels  containing  tlft  gold'  in  minute  specks,  visible 
grains,  and  now  and  then  great  nuggets.  These  latter 
are  the  temptSation  to  the  adventurous  miner,  and,  at 
rare  intervals,  several  of  unusual  size  are  found  in  the 
same  locality.  As  a  specimen  waia  mentioned  a  case  in 
the  gravels  of  British  Columbia.  Five  partnen  com- 
menced working  at  Cariboo,  in  1861.  During  the  first 
three  days  they  obtained  little.  On  the  fourth  day  they 
rafsed  4  ozs.;  on  the  fitth  day,  10  ozs.;  and  on  the 
sixth,  41  ozs.  of  gold.  The  yield  went  on  increasing 
xmtil  it  reached  38f  ozs.  in  one  day,  and  the  last  day's  work 
reiulted  in  the  obtaining  of  469  ozs.  The  total  value  of 
the  gold  raised  was  upwards  of  £20,000,  and  the  dimensions 
of  the  claim  were  only  80  feet  by  25  feet  superficial. 
The  economical  workings  of  auriferous  deposits  is  a  matter 
ofpraetical  imptntance.  The  methods  adopted  are  nearly 
the  same  as  those  in  use  in  Cornwall  for  reducing  tin  ore. 
TUb  cost  of  crushing  gold  quartz  would,  no  doubt,  be 
somewhat  greater  than  in  Cornwall,  but  the  operation 
may  be  profitable-,  even  when  the  percentage  of  the  pre^ 
cious'metal  is  extremely  small,  provided  the  quantity  of 
ore  is  sufficiently  large.  Gk>ld  gravels  sometimes  contain 
the  following  crystals  and  native  metals:— Sapphire, 
topa2,  spinel-rub^,  zfroon,  tourmaline,  garnets,  olivine, 
platinum,  palladium,  osmium,  stream  tin,  diamonds,  and 
quartz.  All  the  productive  streams  for  tin  ore  are  in  the 
valleys  on  the  southern  side  of  the  Cornish  peninsula, 


aMhoogb  mott-of  tb^riphest  yeiar  of  sueh  ore  are  on  the 
uKirtherD'  sW«.  Heix^  We  hav%  evidence  of  a  drift  from 
tthe  norti  ecAvttying  the  tin;  sHA  a  8illiil$l^  conelusion 
must  be  dra*wn  from  the  facts  concerning  the  principal 
gold  drifts  north  of  a  certain  line  in  Europe  and  Asia. 
But  how  is  it  that  such  a  drift,  produced  by  a  submarine  cur- 
rent or  wawe  flooding  the  land,  can  have  deposited  the 
stream  ores  ?  This  involves  a  consideration  of  the  mode  in 
which  the  granite  districts  of  Cornwall  have  been  decom- 
posed. Those  who  know  the  infinite  multitude  of  small 
veins'  and  bi*anehes  carrying  tin  ore  that  traverse  the 
easily  decomposed  granites  of  St.  Austell  and  its  neigh- 
bourhood, will  not  doubt  that  if  a  body  of  water  were 
now  to  rush  aeross  that  part  of  our  island,  the  decomposed 
granite  would  be  removed,  the  broken  up  quartzy  strings 
containing  tin  would  be  rolled  into  pebbles,  and  the  tin- 
bearing  pebbles  would  be  separated.  Owing  to  thefr 
greater  spedfle  weight  these  pebbles  would  first  come  to 
rest,  and  if  once  drifted  into  hoUoVrs  wonM  net  enily  be 
removed.  On  the  other  hand,  the  lighter  material  would 
be  much  further' transported.  It  is  difficult  to  form  an 
idea  of  tYte  original  extent  of  the  accumulations  of  tin 
stone  gravels  that  have  been  the  object  of  incessant 
exploration  for  several  thousand  years  in  Cornwall. 
There  are  perpetual  indications  of  former  workingK,  at 
intervals,  along  the  whole  distance  from  Dartmoor  to  the 
Land's  End,  and  the  ground  has  often  been  turned  over 
twice  or  thrice.  But  there  is  still  sufficient  unmoved 
ground  to  illustrate  the  general  geological  facts.  The 
stream  works  mark  great  changes  iu  level  as  well  as  causes 
of  drift,  now  unknown  in  the  distinct.  The  upper  limit 
of  the  tin  ground  in  Pentnan  was  46  feet  below  the  level 
of  high  water  at  spring  tides  and  80  fset  below  the  level 
of  low  water,  but  it  was  once  covered  with  vegetable  soil, 
and  the  land  at  that  time  possessed  human  inhabitants. 
In  many  other  instances,  as  well  as  tAii,  there  is  unmis- 
takable evidence  of  depression,  to  the  extent  of  at  least 
fifty  feet  within  the  human  period,  without  the  smallest 
evidence  of  any  greet  earthquake  disttffbanoe  or  amy 
change  in  the  dip  of  the  rooks.  It  is  also  certain  that 
the  depression  has  been  general  over  an  extensive 
area,  and  that  ifT  hto  been  very  graduaL  On  the 
other  hand,  there  itf  equally  good  evideooe  in  Corn- 
wall itMlf  and  in  the  adjacent  oonn^  of  Devon, 
that  in  many  places  there  has  been  local  cdevatioo,  to  an 
extent  even  much  greater  than  this  depreosion,  and  also 
within  the  human  period.  It  must  be  remembered  that, 
while  sometimes  the  valuable  minerals,  being  heavy,  are 
left  behind  and  deposited  at  the  bottom ;  in  others  they 
are  lighter  than  other  stones,  floated  onwards,  and  caught 
up  accidentally,  or  left  permanently  at  the  top.  This  ia 
the  case  with  amber— the  ancient  resinous  excretion  of 
certain  extinct  pines.  On  the  shores  of  the  Baltic,  pits 
are  occasionally  sunk  through  loose  sand  to  a  hundred 
feet,  with  a  view  of  reaching  the  fragments  of  this  sub- 
stance in  the  uppermost  of  the  regular'  strata  below  the 
sand.  Elsewhere  the  amber  is  floated  or  drifted  to  shore 
during  storms,  and  is  then  picked  up  before  it  is  caaght 
and  covered  up  by  the  blown  sands.  The  lecturer  then 
proceeded  to  the  oonsideration  of  plastic  materials.  Four 
varieties  of  clay  are  used  in  the' arts,  each  having  its  own 
peculiar  pronertiei,  and  each  avldlable  fbf  some  special 
purpose.  They  are  briok  clay,  fire  day,  pipe  clay,  and 
pottery  or  porcelain  clay.  Brick  clays  are  widely  spread, 
and  few  countries  ar6  without  some  varieties.  In  England 
they  are  common,  oftC$n'  forming  veiy  thfok  and  extensive 
beds.  The  days  of  any  locality  are  almost  always  used 
for  brick-making  for  common  purposes  in  the  district 
where  they  occur ;  for  clay  will  not  readily  bear  the  cost 
of  conveyance.  Tfaefitaer  kinds  are  different,  being  con- 
veyed in  a  prepared  state  to  the  place  of  manufauture. 
Brick  clays  consist  of  a  coarse  and  irregular  admixture  of 
pure  clajN— with'  sind,  lime,  iron,  carbon,  mineral  alkalis, 
and  a  host  of  impurities.  The  admixture  with  aand  is 
essential ;  and  the  proportion  of  sand  in  clay,  as  well  as 
the  composition  of  clay,  admit  of  great  variety.    The 
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diy  most  be  free  from  lar^e  stonos ;  but  the  admiztare 
of  a  luge  peroeotage  of  stlica-aand  is  not  incompatible 
vith  the  formatioa  of  an  ezceUent  brick.    The  number 
of  ttock    brickfl   annoally   manafactnred   and  naed  in 
fiigland  miut  ezoeed  one  thousand  million ;  and  brick- 
pitfl  have  been  opened  in  the  neighbourhood  of  eveiy 
town  in  whioh  dreaed  stone  is  more  expensive  than  brick. 
Qcnenlly,  iron,  lime,  potash,  or  soda  are  unfavourable 
«gos  in  a  brick  day ;  for  they  would  cause  the  brick  to 
ran  in  the  fonaoe.    By  burning  day  loses  the  capacity 
of  mizm^  with  water,  and  its   plartidty.    It  becomes 
hsrd,  renete  weathering ;  and  if  iron  has  been  present,  it 
cooverte  tbe  dull  brown  of  the  clay  into  a  bright  red. 
To  make  a  good  brick,  the  day  must  be  fkeed  from 
pebUee  and  ground  up  into  a  uniform  mass.    In  preparing 
Ar  maoo&cture,  it  must  be  mixed  with  coarse  sharp 
mad.    In  a  sood  brick  day  there  should  not  be  more  than 
2  per  oent.  of  lime  or  potash.    Fire-day  is  a  variety  that 
bean  intense  heat  without  melting ;  and  fire-brides  should 
bear  expoenie  in  the  interior  of  fumaoes.    The  alkalies, 
alkaUne  earths^  and  iron-oxide,  whioh  would   hdp  to 
flux  it,  are  absent.      Fire-days  often  contain  carbon, 
and  some  are  the  floors   beneath  seams  of  coal.    Of 
ether  days  some  are  adapted  for  coarse  pottery ;  others 
lor  finer  kinds  of  ware ;  others  for  the  whitest  and  best 
kinds.    There  are  also  pipe  days,  and,  lastly,  Ka-o-lin, 
fomd  not  only  in  China  but  in  Cornwall  and  West  Devon, 
in  Central  France,  and  in  Northern  Germany.    Pottei7 
days  are  more  pUstio  than  brick  days,  and  resist  the  most 
intense  heat  of  tbe  furnace.    They  contract  with  mudi 
irregolarity,  and  the  iron  they  contain  communicates  a 
cokiar,  varying  in  intensity  with  the  quantity  of  the  metal. 
Pottery  day  is  used  for  some  manufactures  little  superior 
to  onUnary  brick  or  tile,  and  others  hardly  inferior  to 
pwyriaJD.  No  precise  line  can  be  dnwn  concerning  them, 
nor  doss  analysts  strictly  define  theb:  value.    The  raw 
material  results  from  a  separation  of  coarse  and  impure 
ports  of  common  day  by  water  and  exposure  to  weather. 
Pipe  day  is  a  variety  containing  an  excess  of  sElioa  and 
v^  little  iron.    China  clay  is  fomed  by  a  natural  or 
artificial  washing  from  the  decomposed  felspar  of  certain 
kiadi  6f  granite.   It  is  of  a  loose  earthy  texture,  and  light 
(ag.  2-21  to  2*26).  The  composition  varies  fh)m  diflferent 
Vxalities,  the  Ihnits  bein^  wide.     The  preparation  of 
china  day  for  the  potteries  is  simple,  and  consists  in  wash- 
ing tbe  decomposed  rock  in  a  succession  of  tanks,  so  that 
tbe  particles  of  quartz,  mica,  and  other  minerals,  may 
cither  Call  from  the  water  in  which  they  were  mechani- 
eslly  suspended,  or  be  carried  forwards  by  the  velo- 
city of   the  stream;   while  the  fine  particles,  consist- 
ing  of  the  remains  of  the   decomposed    felspar    are 
aUoved  to  settle  quietly  in   tanks  prepared  for  them. 
*Ibe  decomposition  of  the  granite  leaves  the  quartz  in 
itooM,  which  are  generally  crystalline  and  angular.   These 
are  ^  lid  of  in  a  catch-pit,  through  which  the  whole  is 
esmed  akmg  by  a  current  of  water.    The  operation  of 
wsahiflg  has  been  performed  naturally,  both  in  Cornwall 
and  Devonshire.      The  decomposed   granite  has  been 
washed  through  a  valley,  the  coarse  partides  of  quartz  being 
left  in  the  upper  part  of  the  valley,  and  the  partides  of 
fine  sand  broaght  to  the  lower  part.    More  than  10,000 
tons  of  the  finer  and  three  times  as  much  of  the  com- 
moner kinds  of  clay  are  annually  made  use  of  in  the 
Staffordshire  potteries.    Cements  and  plasters  were  next 
noticed.     Their  use  w  very  ancient.    They  are  of  various 
kinds,  and  available  under  very  different  circumstances. 
The  most  common  and  familiar  is  mortar.    It  is  obtained 
by  cakioing  limestone,  and  converting  it  into  quid^lime. 
After  calcining  quicklime  is  a  greyish  substance,  which 
absorbs  water  with  the  evolution  of  much  heat,  and  falls 
into  a  fine  powder,  which  is  next  mixed  with  two  or  three 
tunes  irs  own  weight  of  sharp  sand  to  form  mortar.    In 
time  a  film  of  silicate  of  lime  is  formed  round  each  grain 
^  sand,  and  the  whole  mass,  and  the  stones  between 
which  it  is  placed,  become  closely  adhered.    As  there  are 
difliBnot   kinds    of  limestone,    there   result   lunos   of 


different  quality  and  properties.  These  require  special 
treatment.  Marbles  or  chalk  make  a  rich  lime,  setting 
firmly  only  in  dry  air,  while  the  very  impure  limestones 
with  whioh  clay  is  largely  mixed,  result  in  hydraulic 
limes,  which  set  more  or  less  rapidly  in  moist  air,  or  even 
under  water.  Some  impure  limestones  ars  used  in  the 
manufacture  of  cements.  Sometimes,  by  the  admixture 
of  certain  substances  (as  pnzzuolana)  with  rich  limes 
instead  of  sand,  hydraulic  limes  are  pnroduced.  It  is  not 
difficult  to  trace  the  changes  that  take  place  in  the  con- 
version of  limestones  into  cement.  A  layer  of  mortar, 
not  too  thick,  placed  between  bricks  or  stone  and  kept  in 
.  dxy  air,  dries  gradually,  and  holds  stones  together  with 
extraordinary  tenacity.  But  this  is  a  work  of  years,  and 
sometimes  even  centuries  must  run  out  before  the  extreme 
of  hardness  is  attained.  It  is  not  unnsud  to  find  im- 
perfectly-hardened mortar  in  very  old  oonstructions. 
Limestone  is  widely  distributed,  and  almost  every  variety 
can  be  burnt  for  lime.  In  the  manufacture  of  good 
common  mortar  pure  limestones  and  all  of  fair  ordinaxy 
quality  are  available :  but  in  using  them  attention  must 
be  given  to  their  composition,  and  even  texture.  The 
hardest  mdce  tiie  fattest  lime,  other  things  bebg  the 
same ;  but  each  variety  yldds  lime  of  different  quality-* 
distinct  in  colour,  in  wdght,  and  in  the  greediness  with 
whidi  it  absorbs  water.  The  mode  of  calcination  varies, 
but  after  burning  limestones,  the  quicklime  is  lighter 
than  the  ordinary  stone,  and  differs  from  it  essentidly. 
Limestones  that  contain  from  one  to  six  per  oent.  of 
fordgn  substances,  such  as  silica,  alumina,  magnesia,  iron, 
itc,  yield  rich  limes.  Poor  Umes  are  obtained  from 
limestones  in  which  foreign  substances,  such  as  sand,  car- 
bonate of  magnesia,  oxides  of  iron,  and  manganese,  are 
present  to  the  extent  of  from  16  to  30  per  cent.  These 
increase  little  in  bulk  on  daoking,  do  not  set  under  water, 
and  are  soluble,  like  the  rich  limes,  except  that  they  leave 
an  earthy  residuum.  Between  eminently  rich  and  emi- 
nently poor  limes  there  is,  of  course,  every  gradation,  and 
great  importance  is  attributed  to  the  state  of  the  lime- 
stones aim  the  nature  of  the  foreign  substances  present. 
FossQifejpis  limestones  make  bad  mortar,  as  the  slacking 
is  irregular.  Limestones  containing  mudi  silica  swell  in 
setting,  and  dUdocate  masonry  executed  with  them. 
Where  alumina  is  in  excess  the  lime  is  apt  to  shrink  and 
cradk.  Where  carbonate  of  ma^esia  is  combined  with  car- 
bonate ot  lime,  as  in  the  magnesian  limestones,  the  original 
bulk  is  well  retained.  HydrauHo  limes  are  of  veiy  great 
value  in  construction.  They  are  either  obtained  na- 
turally fipom  the  burning  of  certain  varieties  of  calcareous 
rock,  or  are  manufactured  artificially  by  mixing  limestones 
with  foreign  ingredients,  or  by  combining  quicklime  with 
foreign  materids.  Roman  cement,  Portland  cement, 
Parker's  cement,  and  many  others,  are  varieties  of  arti- 
ficial cement.  Nodules  and  aigillaceous  bands  in  day 
deposito  yield  the  largest  quantity  and  best  quality  of  lime- 
stones for  burning  into  hydreulio  lime.  The  limestone  is 
argillaceous  and  combined  with  other  impurities,  among 
which  iron  oxide  and  carbon  are  veiy  frequent.  It  is  gen- 
erally considered  that  from  15  to  25  per  cent,  of  a  hme- 
stone  should  consist  of  silicate  of  alumina,  in  order  that  It 
may  barn  into  a  good  hydnulic  lime.  Such  limestone  is 
got  from  the  teptaria  or  calcareous  nodules,  in  the  London 
clay  at  Sheppey,  the  Kimmeridgeday  at  Weymouth,  the 
Oxford  day,  &c.  Similar  material  occurs  in  bands  in  the 
lias  at  Whitby,  and  elsewhere.  Good  hydreulio  cement  is 
made  bv  mixing  the  river  mud  of  calcareous  and  dayey 
districuT  with  chalk.  Admixtures  of  burnt  clay  as  well  as 
pozzuolano  and  trass,  have  also  been  found  to  render  fat  limes 
hydreulio.  Portland  cement,  largdy  manufactured  at  the 
mouth  of  the  Thames,  is  a  mixturs  of  chalk  and  river  mud. 
Roman  cement  is  formed  of  the  nodules  found  near  Harwich. 
In  making  cements  the  materials^  are  pounded  together 
under  water,  and  afterwards  dried  and  burnt.  The 
cement  is  largely  used  for  artificial  stone,  made  up  with 
broken  and  crushed  brick,  mixed  with  about  ten  or  twelve 
times  its  weight  of  broken  stones  and  pebbles..  Portland 
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Ufd  Bomsn  cemeDte  make  an  exoellent  concrete.  Port* 
Isnd  ifl  ID  this  respect  strongtfr  tlian  the  older  manufac- 
tured Koman  cement,  but  for  maajr  porposes  there  it 
Dothinif  to  choose  between  th^m.  Gypsam  (sulphate  of 
lime)  is  collected  and  bomt,  like  common  lime«tooe»  to 
manofoctnre  a  plaster  or  cement.  The  calcining  of  gyp- 
sam does  not  involve  decomposition,  bat  the  water  of 
solidlfieation  being  driven  off,  there  is  left  only  a  soft 
white  powder  called  plaster  of  Paris ;  when  this  is  united 
with  water  the  water  is  reabsorbed,  and  the  mass  becomes 
fint  plastic  and  then  solid.  When  mixed  with  weak 
glue  instead  of  water,  plaster  of  Paris  beoomes  converted 
into  sluceot  »  material  tflso  very  largely  used.  When 
thrown  into  a  vessel  containing  a  saturated  solution  Of  alum, 
borax,  or  solphate  of  potash,  rebaked,  once  more  powdered, 
and  then  moistened  with  a  solution  of  aham,  a  hard  plas- 
ter is  obtained  that  takes  a  high  polish.  This  faster  is 
caSkvt  Keene's  cement  if  made  with  alam,  Parian  with 
borcK,  and  Martin's  with  peftrlash.  Pottudcmo  is  a  vol- 
oonk  earth  of  a  reddish  colofn-,  originally  found  in  the 
^feinity  of  PobszuoH,  not  for  from  Naples.  Similar  ma- 
teriieil  lias  since  been  obtained  from  extinct  volcanic  dis- 
Irlets,  especially  in  central  France,  near  Andernach,  on 
the  Rhine,  and  even  near  Rdinburgh.  When  used  in- 
stead of  simd  in  mixing  with  limiss,  these  minerals  render 
atl  limes  hydraulic,  and  have  been  used  in  this  way  ftwn 
thne  immemorial  with  great  snccess.  Coal-cinders  and 
slaigs  bl\so  hasten  the  absorption  of  the  moisttnre,  and  facili- 
Isite  the  setting  of  the  limes  with  which  they  are  used. 
Artificial  pozzuolanos  are  sometimes  manufactured.  Be- 
sidee  cements  and  terra  cottas,  used  as  artificial  stones; 
many  methodic  of  imitsBltng  stone  have  been  adopted. 
One  of  these,  introduced  some  yearn  ago  by  Mr.  ]<>ederie 
Ransome,  deserves  notice.  H  consisted  of  sand  moulded 
with  flaid  silicate  of  soda,  obtained  by  ex|DK>8hig  flints  in 
a  steam  boiler  to  the  action  of  caustic  alkali,  at  high  tem- 
peimure.  At  first  Mr.  Aansome  sapposed  that  by  mixing 
sand  and  stone  with  the  fluid  silicate  into  a  pante  and  ex- 
peeing  them  to  the  t&r  they  would  become  s(^id.  But 
stones  thus  made  soon  disintegrated.  He  tben^ubjected 
them  to  the  action  of  heat  in  a  kiln,  and  found^iat  at  a 
bright  red  heat  the  siticate  became  an  insoluble  glass,  un- 
«llMted  by  exposure  to  the  ssr,  and  not  crackmg  on  expo- 
wif%  to  frost.  Stone  thus  made  n»ght  be  so  porous  as  10 
fllrer,  or  so  ceMipaet  aa  to  yield  a  material  equal  to  Craig- 
leith  stone.  Robs  and  whetstones,  garvien  vases,  balusters, 
md  various  ait^hitectoral  featuresolten  oonstrueted  of  terra 
oO<ta  were  thos  produced,  of  superior  quality  and  great 
dnrabi'ity.  The  stone  thus  made  was  found  to  become 
imsighfly,  owing  to  an  eflBorescence  of  sulphate  of  soda, 
and  it  was  diffi.  alt  to  avoid  disagreeable  markings^  The 
moulding  of  Ransome's  artificial  stone  is  easy  and  perfect, 
tike  shrinkage  in  the  kiln  extremely  smaU.  When 
Mshed  it  can  be  cdt  with  the  ohis^.  Its  power  of  re* 
lArtanoe  to  transverse  stndns  exeeede  that  of  excellent 
sundsfonesr  uned  for  building,  and  is  three  times  as  great 
i.^  the  best  Itmestones.  To  crushing  weights  its  reaiatanoe  is 
sAso  remarkable.  A  two-ineh  cube  sustained  twenty-one 
tons.  Ransome's  *<  patent  siliceous  stone  "  waa,  however, 
foo'' expensive  to  come  into  use  on  a  large  sealo ;  and  the 
ingenious  inventor  found  a  much  cheaper  and  more  satia* 
fhototy  result  by  making  stones  and  sand  into  a  paste  with 
lire  fluid  siiic^e  in  Hie  oraal  way,  and  then  fixing  the 
form  instaiitaneously  hy  dipping  it  into  a  solution  of 
ehloride  of  caldom,  and  proancing  a  hard  stone  without 
dr3ring  <n  burning.  It  is  difficult  to  form  an  idea  of  the 
rapklity  of  the  process  and  the  perfect  result  without  see- 
ing the  eirperiment  tried.  Tho  term  concrete  is  generally 
ipplied  to  a  species  of  rough  masonry,  consisting  of  gravel 
or  broken  stone  mixed  with  lime,  the  lime  being 
decked  upon,  and  in  immediate  contact  with  the 
gravel.  Ttie  main  uses  of  concretes  are  to  distribute 
the  weigh!  of  hewfy  consti-uctiona,  and  for  badiing  conned 
ttasonry  where  the  wiiHtf  are  required  to  be  of  great 
fbicknesft  Good  coneretss  shouli  set  rapklly  and  com- 
pletely, for  to  ha^e  way  valu»  M  Work  in  which  this 


f  material  is  used,  needs  to  be  pttformed  quickly ;  and 
therefore  either  hydraulic  limes  or  mixtures  are  necesMiry. 
The  former  should  always  be  used  when  they  can  be 
obtained.  But  though  hydraulio  lime  is  desirable,  the 
quantity  used  should  not  be  in  excess.  Some  care  in 
selecting  the  rough  stones  and  caution  in  not  making  the 
concrete  till  the  lime  is  already  converted  into  morrar 
are  essential.  The  rapidity  of  setting  may  be  varied  by 
admixture  of  different  material.  Artificial  blocks  of 
concrete  are  made.    They  require  to  be  oonstrueted  with 

nt  care,  of  the  best  materials,  and  carefully  rammed, 
ried  too  rapidly  they  are  apt  to  crack.    The  blocks 
are  admirable  when  snoceesfol,  but  mischievous  if  care- 
lessly cOnstruoted.     Bituminous  ooments   are  used    for 
street  pavements   to  replaoe  large  flags.     In  our  owq 
country,  where    we  have  abundant  supplies   of  natural 
flagstones,  they  are  little  thought  of.    In  France  they  are 
extensively  adopted.    The  materials  for  these  pavement  a 
are  of  two  kinds^— one  nesrly  pure,  the  other  a  natural 
mixture   of  bitumen  and   sand  or  carbonate    of  lime. 
Asphalte  is  the  technical  name  for  the  bitumens  commonly 
obtained  for  pavements,  and  they  are  abundant  in  France, 
at  Seyssel,  and  elsewhere.    The  best  asphalte  is  black, 
brilliant,  and  hard  at  ordinary  temperature.    It  softens  in 
the  son.    It  should  be  free  from  sulphate  of  iron,  and 
from  sirlphor  in  any  form.     When  used  it  requires  to  tw 
mixed  with  mineral  pitch  in  a  boiling  state,  and  ttten 
formed  into  a  cement,  a  little  quicklime  being  added 
while  the  bitumen  is  boiling.    There  are    man}'   other 
applications  and  contrivances  requiring  geological  know- 
ledge to  make  use  of  them  to  the  greatest  advantage,  and 
a  vast  variety  of  cases  in  which  some  acquaintance  with 
the  nature,  history,  and  origin  of  rocks,  and  some  idea  of 
their    metamorphoses    and    of  their    sBSoclations,    ytAX 
greatly  help  the  praotieal  man  to  obtain  the  maiterial  he 
desires. 

Twelfth  Ordinabt  Mbbtimo. 

Wednesday,  February  22nd,  1865 ;  Waiiam 
Hawes,  Esq.,  Chairman  of  Council,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  :-— 

Giles,  Francis,  42,  Blomfield-road,  Maida-hill,  W. 
Phillips,  Thomas  H.,  10,  College-crescent,  Finctdey-road, 

N.W. 
Slvile,  Edward  B.,  30,  St.  George'sioad,  Pimlico.  3.W. 
Spriggs,  William,  10,  York- row,  Kenntngton-road,  S. 
Tdmuletown,  Major-General  Visoount,  C.B.,  Qovornment 

House,  Devonport. 
Walker,  Micajah  Hilditch,  13,  St.  SwitWnVlane,  E.C. 
Warden,  J.  William,  Warwick  Cottage,  Park-village 

East,  N.W.  or-  -» 

Yardley,  Vincent,  3,  Thorney-street,  Bloomsbniy,  W.C. 

The  following  candidates  were  balloted  for 
aAd  dttfy  elected  members  of  the  Society : — 

Edwards,  Henir,  &i,  Berkeley-square,  W. 
Lambert,  Charles,  3,  Qoeen-street-plaoe,  E.C. 
Runts,  John.  Buriington-house,  Stoke  Newing^on,  N. 
Sandars,  Samuel,  22,  Sussex-gardens^  Byde-park,  W. 

The  Paper  read  was — 

ON  THE  MUNICIPAL  ORGANISATION  OF  PARIS, 
PARTICULARLY  WITH  REQABD  TO  THK 
PUBLIC  WORKS. 

By  QnoBOB  R.  Boshbll,  Esq.,  F.Q.S. 
It  seems  thait,  at  the  present  day,  the  reaolta  that  havs 
been  obtained  by  the  organisation  oif  the  service  of  pablie 
works  in  the  neighbouring  oapital,  have  dasaled  the 
public  to  such  an  extent  that  it  would  not  be  surprising 
were  an  attempt  made  to  introduce  some  imitatioD  of 
that  system  into  our  own  country.  Paris  hat  been  insna^ 
formed  with  almost  fairy-ltke  rapidity;  it  has  been  iiB«> 
pR)ved  in  ita  hygienic  and  ita  gaiieril  chanoter;  it  ham 
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iially  the  city  of  pleasure,  and  the  abode  of 
ntellect ;  public  Uiildings  of  a  fine  moou- 
ier  have  arisen  on  every  aide ;  and  at  the 
t  aerrice  of  th*.'  city,  in  80  far  as  regaida  the 
r  life,  has  been  largely  and  well  caied  for. 
DOS  have  been  opened,  markets  laid  out, 
ic  acbools,  churches,  hospitals  built ;  and 
and  places  of  public  amusement  have  been 
1  a  degree  of  luznr}'  of  which  we  in 
'e  DO  conception.  The  results  that  have 
ided  the  Imperial  Government  of  France 

been  such  a**  to  cause  both  surprise  and 
tmt  I  think  that  they  are  the  reHulis  of  a 
rould  prove  eminently  a  iailure  if  applied  in 
niiy  ;    and  as  I  flatter  myself  that  I  know 

the  imiermo^t  details  of  the  administration 
IT,  I  have  thought  that  it  might  atford  you 
lion  were  I  to  give  you  an  account  of  the 
|;anIsation  of  I'aiis.  There  is  mueli  to  be 
rhat  is  i^assing  amongst  om*  neighbourH.  no 
i  is  also  much  to  be  avoided,  it  should  be 
)  learn  all  tliat  they  do  that  is  worthy  of 
I  order  to  place  the  admlnLstration  of  our 
I  m  sound  a  t>a»i.s  as  pos^ible,  after  allowing 
MK  circumstances  of  the  social  organisation 
omtries. 

Ihingfi  that  strike  the  inquirer  in  the  muni- 
atioo  of  Paris,  an^ — Ist.  Ttat  the  capital 

thfi  great  cities  oi  France  constitute  ex- 
be  general  law  of  communes  Uiat  prevails  in 
,  and  are  admiuistcred  in  fact  by  what  is 
Medubonplauir;  and  2nd,  that  the  "  rigime" 

ii  carried  into  execution  by  the  instru- 
'  the  organisation  that  previously  existed, 
other  cities  of  Frana^  the  prefects  have  very 

the  nuiiree  and  the  muniuipal  councils,  which 
icted  by  the  public,  have,  iu  reality,  ttie  un- 
rol  of  the  funds  raised  from  theii'  fellow- 
Paris,  in  Lyons,  and  Manieilli'S,  however, 
of  the  depaitment  iiave  a  more  direct  action, 
iU  municipaux  are  nouiiiiated  at  the  choice  of 

;  the  conaeiU  have,  in  the  latter  case,  only  a 
rolce,  which  Lsea^ily  contiolied ;  the  initiative 
ivement  comes  from  the  prefect,  who  is  all 
K  ooune,  the  prefect  is  obliged  to  carry  out 
I  that  he  may  form  by  the  aid  of  the  sub- 
ployU  of  the  adininistiation;  and  he  is  re- 
r  the  acts  that  he  thinks  proi)er  to  adopt,  to 
ibonal  of  public  opinion,  which  may  be  con- 
t  represented  by  tlie  semblance  of  the  muni- 
1  that  autborizes,  or  not,  the  measures  for 
10  eA'ect  the  resolutions  of  the  prelect.  But 
of  control  is  very  illusor}*,  and  it  in  nowise 
(  the  resources  of  the  towns  should  be  laid 
1%  to  tlio  wants  of  tlie  population,  or  even  ac- 
their  means  of  supporting  iXm  charges  the 
r  involve.  Ilitherto,  it  is  true,  no  incon- 
tbut  V4ir\'  little,  has  l)een  found  to  arise  from 

because,  in  the  tirst  place,  theit3  had  grown 
if*  of  Paris,  Lyons,  and  Marseilles,  in  tlic  couise 
ktate  of  things  that  niado  any  change  a  change 
tcr;  and,  in  the  second  ]>lace,  because  the 
boM  cities  are  all  oi  them  hi^h-minded  men, 
rged  views,  and  men  who  could  well  undei'- 
vants  of  the  population  whose  welfare  was 
their  care.  But  what  would  l)e  tlie  ultimate 
icfa  a  system,  when  the  direotiog  hand  and 

amjMre  was  witiulrawn  ?  It  ia  iuipoisible  to 
>  high  terms  of  the  attention  with  which 
of  the  Parisian  public,  for  instance,  is  onn- 
Ii6  GoTemment  is  literally  there  a  visible 
to  intArpoie  between  the  consumer  and  the 
ad  it  makes,  as  the  French  people  tbeniaelvefl 
\k^U  b^au  tampt "  in  atfai»  wldch  we  leave 
of  a  nal  Providence,  and  try  to  shelter  our- 
It  M  btit  we  may.    As  iar  as  they  have  gone. 


the  results  of  the  system  applied  by  our  neighbours  have 
been  satinfiEKstory,  and  Franoe  has  increased  in  splendour 
and  in  real  comibrt  in  a  degree  which  passes  beUef ;  the 
worst  of  this  system  is  that  it  depends  upon  the  lives  and 
the  intellects  of  the  men  who  carry  it  into  effect,  and  it 
is  always  subject  to  the  enors  that  they  may  commit  in 
their  appreciation  of  the  wants  of  the  community. 

But  it  is  hardly  the  place  here  to  indulge  in  abstract 
theories  of  government,  and  our  burliness  is  more  directly 
concerned  with  the  mea.«ure8  adopted  in  Paris  to  carry  out 
the  immense  improvements  of  that  chy.    As  was  said, 
the  system  of  government  consists  in,  tirst,  a  prefect  of 
the  dipartement  de  la  Seine,  who  is  a  senator,  and  is  named 
directly  by  the  government ;  second,  in  a  cofueil  tnuniei' 
pal,  consisting  of  sixty  meuibere,  under  the  actual  presi- 
dency of  M.  Dumas,  the  chemist  and  senator ;  third,  of 
the  did'erent  meml>ei's   of  the    administration,    that   is 
divided  into  a  number  of  services,  all  of  which  it  will  not 
be  necessary  to  notice  upon  the  present  occasion,  as  they 
are  coimect^ed  with  the  duties  oi  the  prefect  that  concern 
other   functions  besides  tlie   execution  of  public   works. 
The  prefect,  in  iact,  represents  the  town  in  all  that  ooD- 
cems  the  action  of  tlie  government,  and  in  all  legal  pro- 
ceedings that  may  be  undertaken  for  the  defence  of  the 
interests  of  the  municipality.    Uo  is  chai'ged  with  the 
execution  of  the  police,  conjointly  with   the  prefect  of 
that  department ;  with  raising  the  taxes  ainl  the  execution 
of  the  conscription,  with  the  service  of  the  national  guard, 
with  the  administration  of  the  hospitals,  the  public  assist- 
ance, the  public  education,  and,  in  general,  with  all  that 
relates  to  tlie  government  of  the  town.     In  this  he  is 
assisted  by  the  mairu  and  adjcinis  of  the  difffreut  arron- 
dlssements  of  Paris,   who  are  also  nominated  by  -the 
crown,  but  in  nowise  subject  to  the  election  of  those  they 
rule.    As  the  division  of  Paris  into  ommdiMttmmta  and 
guartiers  will  very  frequently  come  under  notice  in  the 
tocquel,  it  may  be  as  well  to  say  here  that  the  city  com- 
priACs  twenty  arrondisuoments,  each  of  which  has  a  naire 
and  his  adjoinl,  and  is  further  subdivided  into  four  quar- 
ters in  each  aiTondissement.    As  the  duties  that  are  ful- 
Hlled  by  the  maires  and  adffointt  are  exclusively  oonfiDed 
to  their  magisterial  functions,  excepting  in  so  iar  as  they 
prepare  the  lijits  of  the  electors,  there  is  not  much  incoo- 
veuieiice  found  to  arise  from  their  not  being  themselves 
elected;  but,  as  will  be  seen  in  the  sequel,  there  are  grave 
objections  to  the  nuinicipal  councU  being  nominated,  sad 
holding  their  offiee  at  the  will  of  the  £<nperor. 

When,  under  this  system,  it  is  determined  to  exeonte  a 
great  public  work,  the  course  adopted  is  as  follows: — The 
minister  in  whose  functions  the  building  enters  (for  in 
France  the  Minister  of  the  State,  the  Minister  of  Public 
Works,  the  Minister  of  Worship,  the  Minister  of  War, 
have  to  do  with  as  many  of  the  buildings  of  Paris  as  the 
Prefect  of  tlie  Seine)  causes  liis  cuiplo\cs  to  study  the 
project,  make  the  preliminary  estimates,  attend  the 
iu<iuiry  that  is  held  into  the  necessity  for  the  execution 
ot  tlie  work,  and  then  presents  his  cstinuite,  and  all  the 
documents  oouuected  with  the  inquiry,  to  the  Chambers, 
in  cases  where  the  national  fluids  are  ooncenied.  or  to 
the  conseil  municipal  when  it  is  only  a  question  ot'  the 
funds  of  the  locality.  In  Parii«,  tlie  course  is  for  the  pre- 
fect to  transact  this  business  with  the  chiefs  of  the  depart- 
ment of  the  Voirte,  at  this  time  under  the  direction  of 
MM.  Tranchoo  and  Deschamps,  who  are  specially  charged 
with  the  service  of  the  setting  out  and  regulating  the 
streets  of  the  city ;  but  in  every  ease  the  initiative  proceeds 
from  the  prefect,  who  lays  out  the  new  lines  of  streets 
according  to  his  own  ideas  upon  the  subject,  and  who  is 
alone  responsible  for  their  direction  to  the  Kinperor.  The 
project  is  th«n  submitted  to  the  Emperor  in  council,  who 
deckles  whether  it  is  of  a  nature  to  require  the  application 
of  the  law  of  puUic  utility.  The  ooundl  of  state  orders 
an  inquiry  into  this  branch  of  the  project,  and, after  hear- 
ing the  various  parties  affected,  it  generally  deckles  upon 
the  question  in  tiavour  of  the  prefect's  design,  and  iMues 
a  decree  to  that  efftot.    The  project  is  then  brought  befiire 
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the  oonaeil  mimicipal,  who  decide  npoo  the  opportaneneiB 
of  the  execution  and  have  to  proyide  the  rami  of  money 
that  are  required.  The  deliberation  npon  the  project  thoa 
preiented  by  the  prefect  to  the  monioipal  oouncil  is  a  mere 
frthformA  piece  of  boirinen ;  ahnost  invariably  the  dedsion 
of  the  ooondl  ia  that  the  work  shall  proceed,  and  then 
the  orders  are  given  to  mark  oat  the  ground,  and  to  pro- 
oeed  to  ascertain  the  indemnity  that  is  dae  to  the  prOinie- 
tors  who  are  tamed  oat.  This  is  an  operation  that  is 
done  at  onoe«  after  dae  notice  has  been  given ;  bat  the 
parchase  of  the  land  goes  on  after  the  constraction  of  the 
new  street  has  been  decided  on,  let  the  estimates  be  ever 
80  much  exceeded.  Upon  the  completion  of  the  formali- 
ties, the  prefect  takes  possession  of  the  ground,  and  he 
either  yields  it  to  the  "  OompaanU  eofieMnonatr^,"  with  the 
mideratanding  that  they  will  pay  for  the  sewerage  and 
water  sopply,  the  works  for  leading  the  gas  to  the  public 
lamps,  the  execution  of  the  roadway  and  footpaths,  and 
the  construction  of  the  houses  according  to  a  plan  deter- 
mined upon ;  or  he  proceeds  to  the  execution  of  these 
works  by  his  own  agents,  and  he,  of  coune,  receives  the 
proceeds  of  the  tale  of  the  land  ^t  is  reserved  for  build- 
ing purposes.  The  latter  course  was  adopted  in  the  com- 
mencement of  the  great  works  of  improvement  in  Paris ; 
the  former  seems  now  the  favourite  with  the  prefect,  as  it 
leaves  the  municipality  free  to  employ  itscieditand  pecu- 
niary resources,  wherever  he  may  think  most  desirable. 

The  execution  of  the  works  is  divided  into  several 
departments,  which  consist  of,  1st,  the  Voirie ;  2nd,  the 
semoe  det  eamx  €t  igouU ;  8rd,  the  service  dupavf;  4th, 
the  service  duprcmenades  et  det  planUUicnt ;  5th,  the  ser- 
vice dt»  trawMx  d*arehHeUure ;  6th,  the  superintendent 
detlt^gemetu  vualubm;  7th,  the  service  des  Ing^nieurs  des 
Ponts-et-Chauss6es ;  and  8th,  the  service  of  the  OarrQrei, 

The  first  of  these  comprehends  all  that  relates  to  the 

{tlaa  of  Paris,  and  to  the  proposed  rectifications  thereof, 
t  embrsces  the  setting  out  of  the  new  streets;  the 
fixing  of  the  Imes  that  are  allowed  to  prevail ;  the  pio- 
Jeotions  on  the  public  wav ;  the  numbOTing  of  the  houses, 
the  acquisition  of  buQdmgs  that  are  acquired  by  means 
of  expropriation;  sales  and  exchanges  of  land,  Ac, 
There  are  employed  in  this  branch  of  tne  admioistration, 
in  addition  to  the  two  gentlemen  siready  named,  seven 
surveyors,  orffiomhtnt;  nine  surveyon,  who  are  chained 
with  the  topographical  works ;  four  chiefs  of  sections ; 
and  a  counUess  number  of  subcvdinates,  who  are  charged 
with  filling  up  the  details  of  the  service.  As  Paris  is 
now  undergoing  the  process  of  being  surveyed  thoroughly, 
the  number  of  empkyiM  in  this  department  is  very  con- 
■iderably  above  the  average;  but  the  numben  given  may 
be  taken  as  representing  the  normid  compositu>n  of  this 
bnmch.  There  are,  in  addition  to  it,  twenty  architects 
wyerM,  and  twenty  assistants,  or  two  to  each  arrondiumenty 
who  have,  in  their  ftmctions,  the  obseiTanoe  of  the 
laws  that  regulate  party  waUs,  and  the  numerous  cases 
that  coptioually  arise  with  respect  to  the  right  of  air, 
ventilation,  and  light,  and  to  the  right  of  support  by  the 
neighbouring  property,  that  are  always  the  source  of  com- 
plicated action  in  the  interior  of  grsat  towns.  It  is  this 
oranch  of  the  service,  as  was  said  before,  that  the  prefect 
consults  in  preference  to  the  rest,  for  all  that  i^tes  to  the 
improvement  of  the  town. 

The  services  of  the  taux  et  ^gauu,  of  the  pavement, 
and  of  the  promenades  and  public  parks,  are  disdiarged  by 
engineers  of  the  Ponts-et-Chauss^es,  or  of  the  state,  who 
are  specially  detached  from  the  ordinary  service,  and  are 
allowed  to  enter  into  the  employment  of  the  dty  of 
Paris,  whilst  they  retain  their  rank  and  privileges  as 
membera  of  that  body.  I  think  it  necessary  to  dwell  a 
little  upon  this  point,  because  an  inu^nary  distinction 
has  been  sometimes  drawn  between  the  town  engineen  and 
the  engineers  of  the  Imperial  Qovemment.    All  the  en- 

g'lneen  of  Paris  are  members  of  the  Corps  Imperial  des 
Onts-et-Chauss^es,  whilst  the  works  of  the  Louvre, 
which  in  a  recent  discussion  before  the  Committee  of  the 
House  of  Commons  were  espedally  alluded  to,  are  all 


under  the  direction  of  M.  Lefuel,  who  is  an  architect,  and 
who  is  responsible  alone  for  the  success  of  them. 

However,  the  three  services  named  are  united  under 
the  control  of,  at  present,  M.  Ifichal,  /fupeefetir  de»  Pon£r- 
et'  Ckauuiei,  who  has  the  general  supervision,  and  regulates, 
as  the  last  appeal,  the  various  departoaents.  He  has 
under  him,  M.  Belgrand,  ifiginieur  en  dutf  de  Ire  elaue, 
who  is  charged  with  the  ierviee  dee  eaux  et  dee  iffoute,  or 
in  fact  who  takes  the  management  of  all  that  relates  to 
the  underground  works  of  Paris.  Then  M.  Homberg, 
inginieur  en  ehef  de  \re  e^asM,  and  M.  Bozat  de  Mandzes 
inginUur  en  ehef,  are  charged  with  the  superintendence  of 
the  paving,  roadway,  and  footpaths,  or  everything  on  the 
eurface  of  the  ground ;  and  M.  Alphand,  tngSmeur  en 
ehef  de  Ire  elaete,  is  charged  with  the  plantations,  seats, 
sheds,  lamps,  and  generally  with  everythmg  above  gnmnd ; 
so  that  these  four  genUemen  have  very  distinct  proviooei^ 
and  yet  they  are  all  of  them  subject  to  the  contand  of  M. 
Miohal,  who  has  the  title  of  **  Director  of  Public  Works." 
M.  Michal  receives  from  the  prefect,  after  the  formaUties 
of  the  inquiry  into  the  expediency  of  the  proposed  lines 
of  communicati(m  and  the  reference  of  them  to  the  mu- 
nicipal council,  have  been  fulfilled,  the  indications  of 
the  direction  thiat  the  lines  are  to  follow;  and  at  the  same 
time,  the  plan  indicating  the  exact  line  of  the  properties 
that  the  city  intends  to  buy.  He  then  nonsuits  the  engin- 
eers of  the  various  branches  of  his  service,  and  they  pre- 
pare in  concert  a  project  for  the  sewera,  the  water  supply, 
the  gas  piping,  ana  the  plantations ;  they  prepare  estimates 
and  designs  for  the  work,  which  are  submitted  to  the  ap- 
proval of  the  prefect ;  and,  if  approved  of  by  him,  are  at 
once  executed.  The  principles  adopted  in  these  cases  are  to 
shorten  as  much  as  possible  the  distance  between  the  ex- 
treme points  to  be  connected,  and  to  regulate  the  level; 
and  it  must  be  confessed  that  in  the  new  streets 
and  boulevarts  lately  formed  in  Paris,  this  lias  been  car- 
ried out  with  very  litUe  attention  to  economy  in  the  lay- 
ing out  the  lines,  or  in  the  levels  given  to  them ;  but 
there  are  occasions  when  it  is  necessary  to  respect  a  public 
monument,  or  to  preserve  a  certain  gradient  in  oraer  to 
accomodate  a  sewer,  that  may  give  rise  to  some  deviations 
from  the  strict  rule  thus  laid  down.  The  engineers  are, 
it  must  be  added,  directiy  interested  in  carrying  out  the 
works  in  the  best  manner,  for  they  are  charged  with  thdr 
maintenance,  and  their  working  afterwards;  and  as  the 
oit^  exeroises  a  vigilant  control  over  the  sums  allotted  to 
this  branch  of  the  service,  the  engineen  are  kept  thereiiy 
oonstantly  on  the  stretch. 

The  bureaux  that  are  immediately  under  the  orders  o( 
M.  Michal  are  not  so  numerously  constituted  as  those  of 
his  subordinates,  for  he  has  only  a  general  supervisioa  over 
the  works,  and  the  engineen  of  the  various  departments 
prepare  all  the  details  of  the  execution ;  he  has,  therefore, 
principally  to  do  with  the  accounts,  and  with  the  tnna- 
misrion  of  the  orden  of  the  prefect.     In  M.  Belgrand^ 
office  there  are  three  inginieure  ordmairet  de  Ire  eiaeee,  who 
are  charged  with  the  superintendence  of  the  works  that 
are  in  process  of  execution,  and  one  other  engineer  who  is 
charged  with  the  construction  and  maintenance  of  the 
steam  engines  that  are  employed  for  raising  the  water ; 
the  laying  the  new  pipes  that'  are  fix>m  time  to  time  re- 
quired is  performed  by  the  inginieure  chaiged  with  the 
roadway,  but  under  the  orden  of  M.  Belgrand,  and  they 
also  exercise  a  control  over  the  sewen,  which  come  under 
that  gentieman's  direction,  both  for  their  constraction  and 
subsequent  working  and  cleansing.    As  the  gaa  pipes  are 
laid  in  the  soil,  it  follows  that  they  also  come  under  the 
province  of  M.  Belgrand,  who  r^ulates  everything  that 
is  concerned  with  what  the  French  call  the  '*  canaUaa- 
tion,"  or  the  pipes  that  serve  to  lead  the  gas  to  the  places 
of  consumption ;  the  quality  of  the  gas,  and  the  n.anner 
in*  which  it  is  to  be  burnt,  form,  however,  part  of  the 
fhnctions  of  M.  Alphand,  the  engineer  of  thepromenadee 
and  public  plantations,  and  he  is  assisted  by  a  host  of  in- 
spectors,   verificateore,    superintendents,    Ac,    who    are. 
diai^  with  the  details  of  the  private  lighting.  The  detaile 
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of  the  MTwke  dt9  m«x  €t  kgontU  give  rise  to  the  oombietioD 
of  i  greet  Dumber  of  emi»lAy^  emoDgat  whom  the  inapeotor 
de  ri—nieeemfint  has  a  staff  of  aeveo  aaaistanta  to  saper- 
inteDd  the  oommnmcetion  of  the  honaea  with  the  draina 
or  aewera ;  an  Inapeetor  fer  the  preaenratioo  of  the  hy- 
dmlic  wofke  that  are  connei^ed  with  the  diatiibation  of 
that  flqid  m  the  foontaiDa,  the  street  plnss,  and  thepipea ; 
an  inapeetor  who  regnlatea  the  aopply  that  takea  plaoa  in 
the  pablie  officea  and  the  departmenta  of  the  state ;  eleven 
poBona  are  empk^ed  in  the  office  of  the  engineer  charged 
wHh  layog  the  water;  twenty-eight  peraooa  are  em- 
flojed  to  reoeiTO  complainta  and  radamationa,  and  to  give 
the  IflBipnary  orders  for  repaira  of  the  pipea  that  are  in 
eoaMnimeation  with  the  private  hooaea ;  105  pexiona  who 
are  diarged  with  opening  and  ahntting  off  the  water  from 
tht  TarioQB  places  of  diatribution ;  and  finally  fourteen 
penoBB  who  are  chaiged  with  the  superintendence  of  the 
fsions  reeervoixB.  The  dty  of  F^uris,  it  is  to  be  observed, 
iBdertakea  the  sapply  of  the  water  that  is  consamed  in 
that  towB,  and  it  is  now  eneigetically  at  work  to  improve 
both  the  qoAoUty  and  qoality  of  the  sources  it  resorts  to ; 
jD  the  meantime  it  delivers  the  water  to  a  company, 
which  midertakes  the  works  that  are  required  by  the  sub- 
scribers for  water,  and  accounts  to  the  town  for  the  pay- 
SKDt  of  them.  The  company  is  paid  for  its  intervention 
in  the  matter  by  an  allowance  which  it  retains  upon  the 
aoioant  of  the  aama  it  accounta  to  the  dty  for.  The  dia- 
tribotion  is  on  the  oonatant  delivery  princinle,  but  it  leavea 
a  great  deal  to  be  deaired  on  the  aoore  of  height ;  indeed  the 
tflonre  of  boose  property  in  Paris  is  fin  &ot  opposed  to  the 
proAiae  use  of  water  we  are  acouatomed  to  in  England, 
and  the  aapply  may  be  aid  to  be  more  municipal  &an  it 
M  domeatio.  It  aervea  to  waah  the  atreeta  and  to  feed 
the  aonomental  foontaina  more  than  it  servea  the  houae- 
hold  mte  of  the  inhabitanta,  who,  by  the  way,  have 
leant  to  paaa  over  the  deficiency  of  ma^  thinga  that  in 
J&^luid  are  almoat  neceasitiea  of  life.  There  u  a  strict 
rehtiflo  between  the  aervioea  of  water  and  aewera  which 
hi  ftria  haa  received  a  good  aolution,  ao  fitr  aa  the  removid 
of  (te  reAwe  ftom  the  streets  is  concerned ;  but  the  whole 
of  this  aobject  ia  so  complicated,  and  it  would  lead  to  de- 
tsila  of  sneh  length,  that  1  must  reserve  them  for  another 
(wiaaiuu.  I  may  here  mention  that  the  city  of  Paria  haa 
treated  for  the  anpply  of  gas  with  a  single  company,  on 
voy  fiivomable  terms  for  toth  that  company  and  itself. 
Ilie  affiiira  of  the  company  are  at  preaent  under  the 
BMDagement  of  M.  Gaymer,  an  tnginienr  m  chef  da 
Pmt$'€t'Ckau8$iu,  and  of  M.  Gamua,  inginkwr  ordinain, 
of  the  aama  body. 

The  aervire  of  the  "  pav6  "  ia  arranged  in  the  following 

maaner: — ^M.  Homberg,  the  uigenii$ur  en  ehtft  haa  under 

Ilia  ordere  five  vwMeun  ordinairett  and  they  have  the 

eoBlioi  of  a  oertaiii  number  of  uupeeteurif  uaoaJly  about 

t»o  te  each  arrondu$emefU,  a   number  of  eondueteun 

and  vifmmn,  about  four  for  each  arrondwemeni,  and  a 

nnsmer  of  eeatofiiiMrt,  about  forty  for  each  arrondUaement' 

IC  flombarg  ia  charged  with  the  auperinteodence  of  the 

pari*  of  the  town  that  were  indoded  within  the  limito 

of  old  Aria,   but  when  the   limits  of  the   town  were 

eanjad  back  to  the  fortification,  the  paving  of  the  districts 

ihna  indndcd  was  entrusted  to  M.  Rozat  de  Mandres,  who 

baa  four  imginieuTM  ordinairei  under  his  orders,  with  the 

Qsoal  number  of   mipeeteurtt  eondueUurt,  piqwun,  and 

oomUmmierM*    These  gentlemen  are  charged  with  everv- 

thmgoonneeted  with  the  level  of  the  atreeta,  both  loDf»i- 

todioal  and  tranavene;    they  arrange  the  fall  of  the 

ehannela  and  the  pointa  where  the  water  is  to  be  delivered 

md  to  be  conducted  to  the  sewers;  they  have  the  choice 

of  iha  material  that  is  to  be  used,  either   paviug  or 

meeadam,  and  they  fix  the  manner  in  which  it  ia  to  be 

eeept  and  cleansed ;  they  execute  the  bordera,  and  they 

have  a  control  over  the  execution  of  the  footpatha  that 

an  imder  the  q^ecial  care  of  the  hooaeholders,  unless 

the  dty  thinks  proper  to  plant  them,  when  they  pass 

uder  the  control  of  M.  Alphand.    In  Paris  the  materials 

osad  for  the  roadways  are  the  grte  or  aandatooea  of 


Fontaineblean,  the  porphyry  of  Belgium,  the  quarta 
rocka  of  varioua  loealittea,  the  meulli^rea  of  the  Paris 
baain,  and  the  bituminooa  rocka  of  the  subcretaceooa 
formations  of  Seyssel,  Keufchatel,  &c. ;  for  the  foot- 
paths,  they  principally  use  asphalte,  porphyry,  and  gr^ 
The  streets  of  Piris  are  models  of  cleanliness,  and  they 
may  w^  bear  comparison  with  those  of  London,  or 
of  any  Dutch  town,  bdug  managed  upon  a  uniform 
principle,  which  our  streets  are  deficient  in.  The  gutters 
are  carefully  washed  twice  a  day,  and  everything  is  re- 
moved from  them  before  the  inhabitants  are  abroad;  and 
this  is  the  more  remarkable,  because  all  the  Paris  housea 
are  constructod  without  anything  that  corresponds  with 
the  dust  bins  of  London,  so  that  the  Parisians  are  obliged 
to  deposit  everything  in  the  shape  of  rubbish  in  the  pauio 
streets.  The  engineer  of  the  egouts,  in  fact,  oomplsins 
that  his  branch  of  the  service  is  unfairly  charged  with 
the  removal  of  much  refuse  that  ought  to  be  earned  away 
on  the  surface;  but  this  is  a  minor  evil,  which  is  amplv 
repaid  by  the  cleanliness  and  the  good  state  of  the  road- 
ways. Perhaps  the  street  paving  may  be  rather  in  a 
worse  state  than  that  of  Lonaon  is  generally ;  but  that  ia 
owing  to  the  great  expense  of  the  materials  employed  in 
Paris ;  at  any  rate  they  never  in  that  city  expose  their 
horses  to  the  cruel  task  of  wearing  down  the  stones  of 
their  macadam,  a  system  that  prevails  to  a  fearful  extent, 
with  lose  to  the  parishea,  be  it  obaerved,  too.  in  our  dty 
that  boaata  so  much  of  its  dviliaation.  In  Paris  the 
footpaths  are,  as  was  said  before,  under  the  spedal  control 
of  the  householders,  who  can  of  course  pave  them  in  any 
way  that  they  thiok  proper ;  except  in  the  new  streets, 
where  the  city  has  executed  themsunultaneoualy  with  the 
roadwaya,  and  where  the  hooaea  are  made  liaUe  to  a  pay- 
ment for  their  repair. 

The  bureau  of  M.  Alphand,  injfifiieur  en  chef  of  the 
promenades  and  the  public  plantations,  is  composed  of  two 
M^^BMiirt  ordkiairea  and  a  great  number  of  inspectenn, 
conducteurs,  piqueurs,  and  cantonniers :  there  are  also 
two  architects,  two  toiM-m^peetetirt,  one  inqteUeur  verifi* 
eateur,  and  a  host  of  derks.  The  attributions  of  the 
office  are  the  superintendence  of  the  planting  of  trees 
upon  the  boolevarts ;  the  maintenance  of  the  public  parks ; 
the  establishment  and  maintenance  of  the  public  fountains; 
the  decoration  and  the  placing  of  the  public  lamps ;  the 
arrangement  of  the  market  places  and  the  atanding  bootha 
for  pm>Uo  conveyancea,  advertisementa,  dto.,  in  ao  far  u 
they  are  unconnected  with  the  buildiug ;  in  fact,  the  exe- 
cution of  everything  that  is  concerned  with  the  up^ 
Ert  of  the  public  waya:  In  the  diaoharge  of  theae  duties 
.  Alphand  is  assisted  by  the  (n^fMeure  ordmairet  of  the 
vote  jmblipie,  but  as  mudi  as  pooaible  the  aervioea  are 
kept  distuict. 

The  eerviee  det  traoaux  d'arekUeeture  ia  an  important 
branch  of  the  adminiatration,  but  it  does  not  exerdao 
much  infiuenoe  upon  the  lines,  or  directions,  of  communi- 
cation, exoeptiog  in  so  far  as  they  may  interfere  with  the 
existence  of  monuments  of  great  artistic  and  national 
value;  and  it  is  for  this  reason,  principally,  that  the 
advice  of  the  architects  ia  taken,  under  general  ciroum- 
atances,  the  arohitect'a  huaineas  ia  confined  to  executing 
the  public  buildinga  on  the  apota  that  are  deaignated  for 
them  by  the  prefect,  and  they  have  to  prepare  their  plana» 
in  conformity  with  the  inatructiona  they  may  receive  from 
him,  and  in 'accordance  with  the  limita  of  expenae  that  he 
may  Judge  adviaable.  At  preaent,  the  eervice  dee  arehi' 
teeU  ia  under  Uie  immediate  preaidency  of  M.  Baltard, 
who  haa  under  him  a  ektf  de  hureaut  and  a  body  of  arohi- 
tecte  and  inapectora  charged  with  the  mainteoance  of 
the  Hotel  de  Ville  and  the  varioua  offioes  of  the  munioi- 
pality.  There  are  four  arohitects-in-chief ;  one  of  whom 
has  the  direction  of  the  buildings  that  are  connected  with 
the  maintenance  of  public  peace  and  the  administretion  of 
juatice;  another,  the  buadiog  and  maintenance  of  the 
placea  connected  with  poblfo  education;  another,  the 
placea  connected  with  commerce  and  the  administration 
of  the  municipal  lawa  and  funda,  auch  as  the  mairiea, 
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tribnaals  of  commeiQB,  octrois,  fyo. ;  juad  the  fourtii,  the 
•operiDtendenoe  of  the  religioofl  ■tructureB.  TU^  are 
•Milted  by  four  eoiUr6Uw9  aod  about  15  local  architeote, 
and  two  local  architects  are  aleo  named  to  Buperintaod  the 
departiOMital  -baildings;  they  have,  as  u  usual  in  the 
French  admioistrationB,  numerous  subordinatee,  and  thexe 
is  quite  an  army  of  arohiteets  that  is  charged  with  the 
oonsiroction  of  new  buildings;  the  number  of  these  is  not 
less  than  88  at  the  present  time,  and  it  is  calculated  that 
the  town  has  not  less  than  260  arehiteets,  ooodueteurs, 
piqueurs,  and  superiuteodeots  -in  its  employmentr-^he 
greater  part  being  permanently  engaged. 

The  BuperioteDdence  of  lodgings  oonstitates  but  a  small 
branch  of  the  administration  of  Paiis,  and  it  does  not 
oome  into  play  at  all  in  the  impro¥ements  that  have  lately 
been  carried  on  in  that  city ;  so  that  it  will  suffice  mwely 
to  mention,  in  passing,  that  this  object  forms  one  of  those 
that  seriously  oocnpy  the  attention  of  the  prefect  and 
of  the  municipal  council.  The  works  that  form  part  of 
the  attributions  of  the  ing^nienrs  des  Ponts-et«Ohaosa6es, 
more  directly  coooern  the  inhabitants  of  Paris,  beause 
they  often  blend  themselves  with  the  works  caecutod  by 
the  engineers  of  the  same  body  detached  for  the  service 
of  the  town.  Generally  speaking  the  works  that  are 
naquired  to  connect  the  capital  with  other  countries,  sand 
;with  the  chief  places  4>f  the  seveaQ  department,  the  lines 
of  internal  navigation  and  the  railways,  fall  under  the 
oare  of  the  ingdnieufs  des  Ponts-et-CbausB^es ;  and  we 
therefore  find  that  the  service  of  the  Seine  is  orgaraaed  in 
•eveial  bureaux,  that  is  to  say,  the  ordinary  .service, 
the  aervioe  of  the  navigation,  the  service  of  repairing 
and  maintaining  the  bridges,  the  service  of  the  «uperin- 
tendenoe  of  railways.  In  this  number  are  included  about 
eight  ing^nieurs-en-chef,  and  about  twenty-four  ii^nieora 
ondinaires,  who  diaobaige  duties  that  are  <«ery  vaaable, 
and  are  rather  indefiaiie  in  their  nature,  because  tbegr 
iNMiewhat  interfere  with  the  duties  of  their  coUeaguea ; 
however,  although  the  engineers  ^  the  ^atate  ju:e  under 
the  immediate  control  of  the  minister  of  paUic  warka, 
ihey  are,  nevertheless,  to  a  gseat  extent,  subject  to  the 
FweSeot  of  the  sfieine,  whose  consent  is  aecessaiy  for  Any 
neat  opcmtioBS  that  they  may  be  oaUed  4ipon  to  perfann. 
??he  same  thii^  may  be  aaid  of  the  service  of  the 
eogineera  who  ane  charged  with  the  soperintendenee  of 
the  works  that  are  reqcwed  for  the  consolidation  of  the 
quarries  under  Paris ;  these  are  composed  of  the  engineer- 
in*-ohi«f  of  the  mining  engineers  and  two  ingfoieure 
ordinaises  of  the  same  body,  and  their  duties  4M)nfist  in 
the  sHperintendeooe.of  the  catacoaobs  and  the  fixmdations 
of  the  public  buildings.  It  is  found  necessary  to  oiganiae 
M  special  service  ohaiYed  with  this  duty,  vrhioh  the 
prefect  is  obliged  to  consult  whenever  a  new  line  of  com- 
manioation  is  to  be  established ;  but  it  is  only  as  a  pre- 
caution, and  to  ensure  tiie  safety  of  the  buildings  about  to 
be  erected.  All  the  last-named  branches  of  the  adminis- 
tration only  have  the  right  to  interfere  with  the  praiect 
when  his  measures  are  likely  to  trouble  the  piAilio  con- 
venience or  seeurity;  and  therefore  they  Are  «nly 
mentioned  incidentally  on  the  present  occasion. 

But  it  remains  for  us  to  ascertain  bow  the  pnAot 
manages  to  provide  funds  for  the  total  change  that  he  is 
effecting  in  the  plan  of  Paris,  and  in  the  improvements 
these  cairying  out  voder  his  energetic  management.  In 
the  first  place,  the  revenues  of  the  town  are  of  themselves 
▼ery  large,  and  they  have  been  pledged  long  since  to  meet 
jRioh«f  the  expenses  »b  are  authorised  by  the  government; 
and  in  the  second  plaoe,  the  city  of  Paris  has  ontered 
apM  the  abuse  of  its  credit,  by  the  creation  of  a  apecies  of 
Seating  debt,  that  I  think  will  end  in  bankruptoy.  The 
yearly  receipts  of  the  town  of  Paris  are  (or  were  last 
year)  155,690/040  francs,  or  £6,228,600  nearly,  which  are 
raised  from  a  population  of  not  more  than  1,667341 ;  and 
this,  it  must  be  understood,  only  represenie  the  sums  that 
4he  inhabitants  pay  for  their  looil  taxation,  for  the  govern- 
ment taxes,  that  are  levied  directly  from  the  payer, 
are  quoted  at  the  sum  of  88,411  »718  fcaoes,  or  the  addi- 


aum  of  About  £l«686|i68u    Thiacum  ^  about  iK 
and  a  quanter  «ailUoos  would  suDoaDtto  An  Anonal  pay- 
ment of  about  £8  Ifie.  per  head -of  thotpopnlation,  and  it 
cannot  be  a  oatler  of  surpriM  that  the  ggpense  of  living 
in  Patis  is  beooming  rapidly  unbearable.    The  ineidenoe 
of  the  taauitioa  is  Jio  doubt  diigniaed  by  reason  of  its  in- 
diseotacaB,  but  this  only  makes  it  more  httfisvilylelt  fay 
those  who  <do  consume  the  Articles  taved.    A  man  psi^  in 
Paris  aceorUing  to  his  oonaumption,  not  Aoeordiog  to  his 
means ;  And  thus  the  rich  jnan  escapes  contributing  to  the 
state.    The  poor  man  is  forced  to  pi^  more  in  pn^;>ortiaD 
than  his  neighbour.    Of  oonne  finglishmen  have  nothiog 
to  do  with  the  manner  in  which  the  Frenoh  nuy  levy 
the  revenue  that  they  may  reqnise,  hot  it  is  right  to  «all 
Attention  to  the  radical  unfidniess  4»f  the  system,  when«o 
nsany  people  here  are  damouriog  fbr  the  introdiuetioo  of 
A  similar  one  amongst  ourselves.    As  it  is,  however,  the 
zate  of  local  taxation  may  be  taken  At  neady  60  per  oent. 
en  the  cental  of  the  inhabitants  of  Pari*,  sncloding,  bow- 
ever,  all  the  relief  of  the  poor,  the  expenses  of  the  hospi- 
tals, the  eohools,  dfc.,  which  with  us  are  left  -to  the  care 
and<eharity  of  private  individuals. 

But  it  is  to  the  ci'eation  of  a  deeeription  of  naonieipal 
floatiqg  debt  that  the  most  impasti&l  people  look  with  the 
greatest  dread.  The  city  x>f  Paris,  emen  now,  haa  a  funded 
debtthatgives  rise  to  the  payment  of  18,4a8,74!6fm.,  to  de> 
fray  the  interest,  and  10;814,892in.,  for  the  sinking  fond, 
or  nearly  a  million  a  year  is  -thus  abBorbed  out  ot  the  6| 
millions  saiMd  by  the  town.  Thisisnot  all,  however.  The 
pcefect  has  been-allomed  to  uene  ohl^gationa  in  the  nans 
gf  the  oity,  and  lor  the  oaisse  des  travaux  de  Patis,  tp 
the  .extent  of  80  millions  of  francs,  or  for  £8,4004K)0 ;  and, 
If  reports  Are  to  be  coedited,  so  tvc  from  his  being  eoik 
tented  with  that  eoormoos  eom,  he  has  enteodod  it  to  the 
asBOunt  of  88fmllioBs  of  iranes  (or  £l«5(IO»000  ibonrly)  in 
thcKiase  of  the  woiks  undertaken  in  the  BoidovArt  Ma- 
genta. It  is  precisely  the  danger  of  this  abuse  of  the 
onedit  of  the  tosm  that  is  to  be  feared,  and  it  ia  io 
oespeet  that  tthe  Absence  of  Anythin|f  like  a 
pofver  in  the  iuunieipal<eottneU  of  Pans  is  to  be  depiored. 
As  the  members  K)f  this  body  Ase  all  of  thsm   merely 

Seemment  nominees,  and  hold  their  (dsesa  only  as 
igAS  they  vote  the  bodgst  that  is  presented  to  thees, 
the  oonseil  municipal  of  Pmis  beoomes  nothing  mare  nor 
less  than  a  body  ehosen  to  gi^  a  eeaiblance  of  legality  to 
the  pioceedings  of  the  prefect ;  it  is  ntteiiy  powerles  to 
resist  or  to  oopose  any  measnre  that  he  aiAy  havo  dels^ 
mined.  Hitherto  there  has  been  no  sooh  result  ae  was  to 
be  expected  fiom  this  ignoble  parody  on  maaictpal  g^ 
vemment,  and  Paris  has  gained  in  healthiooBs,  in  beeary, 
in  eoneenienee ;  in  fast  in  «vesy thing  that  teode  to  mehe 
life  valuable  in  large  towns.  The  admimatrataoB  of  the 
city  funds  is  confided  to  a  series  of  ofioere,  who  eondort 
their  business  with  singular  skill  and  attention  to  die 
public  intenests,  thou^  it  must  be  confessed  thAt  thif 
have  Allowed  the  spirit  of  red^^tapeism,  in  abe  oondoet  ef 
it,  to  gam  the  ascendancy ;  bat  these  officers  ate  not  eai- 
powered  to  resist  the  will  of  the  prefeet  if  be  shooM 
venture  to  step  beyond  the  limits  of  his  duty.  *2'faey  are 
only  to  discharge  their  funetioas ;  they  have  no  deliben^ 
tive  voice,  and  they  must  carry  into  effect  the  ofdernthsC 
they  receive  from  higher  powecs  than  th«r  earn.  There 
is  no  kind  of  cheek  upon  the  ^fencies  or  tiae  caprices 
of  the  Prefect  of  Paris  in  feot,  and  it  cannot  there^ose 
be  a  matter  of  surprise  that  he  should  have  b«m 
misled  in  many  cases,  and  should  hwre  oiade  the 
mistake  of  oootbunding  straight  ekreets  with  good  lioas 
of  communication,  and  broad  boulevarts  with  effieieat 
means  of  ventilation.  I  fear  that  nraeh  of  what  has  been 
lately  executed  in  Paris,  espeoially  in  the  neighfeourhoiMl 
of  the  Madeleine  and  the  Psrc  Monceaox,  is  liable  to  tlih 
reproaeh,  and  certainly  it  would  have  been  long  before 
the  town  wotdd  have  been  thns  nsodifiad,  if  the  ooossfi 
municipal  had  been  freely  ohosen,  or  if  it  had  eorrectly 
repressoted  the  wishes  of  the  iohabitaota.  There  ii. 
moreover,  this  danger  about  the  oome  that  our  no^gb- 
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bnan  have  entered  apon,  thftt  tlM^  have  created  a  fioti- 
6ya  demand  for  labour  of  the  highest  and  most  dangeroat 
diss,  which  they  must  so  OQ  employing ;  add  thus  the 
Mctrnty  of  always  cootinoiog  the  works  ai  the  expense 
of  the  town  is  a  constant  soarce  of  preoccupation  to  them. 
The  trae  remedy  to  this  state  of  things,  to  the  danger  of 
the  gradoal  increaae  of  the  debt  of  the  city,  and  the 
crettion  of  the  fictitious  demand  for  labour,  would  be,  in 
IDT  opinion,  to  restore  to  the  municipal  council  some  sort 
of  control  orer  the  money  of  which  they  are  supposed  to 
TCgaUte  lbs  application.  It  is  to  the  facility  with  which 
the  ypehd  eao  create  a  new  debt,  and  the  utter  absence 
of  eootrol  over  his  proceedings  in  this  matter,  that  the 
danger  oi  the  present  state  of  affairs  in  the  dty  of  Paris 
most  be  attributed. 

la  the  meantime,  the  results  of  the  system,  in  everything 
thai  relates  to  the  maintenance  of  the  public  works  and  the 
amfjTt  of  the  citizens,  must  be  considered  to  be  as  nearly 
pen«et  as  it  is  possible  to  make  it.    The  streets  aie  ad- 
minlily  kept,  their  surface  is  admirably  paved,  and  their 
gctiera  are  washed  and  swept  twioe  a  day,  so  that  every 
kiod  of  obstroctioo  to  the  flow  of  water  in  the  channels  is 
remored  with  the  least  possible  delay.    The  feotpathBare 
not  »  well  organised  as  the  roadways,  ou  account  of  the 
Isw  vhich  regulates  them ;  but  this  branch  of  the  munici- 
pal service  is  und«r  a  gradoal  system  of  change,  and  the 
flDowqoenoes  of  this  are  very  apparent  in  the  state  of  the 
footpaths  of  the  new  streets  and  boulevarts.    The  gas 
Bghtiog  is  very  well  performed,  under  the  direction  of 
the  town   aothorities,  and  it  is  carried  on  with  such 
aa  amount  of  luxury  in  the  district  around  the  Lonrre 
aod  Taileries,  that    in  the  Rue    de   Rivoli    there    is 
»  pM    lamp  at  the  distance  of  every  fourteen    feet, 
sod  in  the  eoortyard  of  the  new  Louvre  thers  is  one  every 
twenty  feet  apart;  nor  can  this  be  considered  exceptional, 
M  there  m  the  same  profusion  of  light  at  the  Bourse,  al 
sll  the  theatres,  on  the  Boulevarts,  the  Place  de  I'Hetel  de 
Ville,  ^c.    The  service  des  eaux  et  dee  ^gouts  is  very 
flffidaotly  organised,  and  though  Paris  is  still  subject  to 
t^^xmisaQce  of  the  night-carts,  it  is  so  in  a  less  degree 
Uun  formerly,  and,  at  any  rate,  the  inhabitants  of  that 
efiy  csanot  rapioach  themselves  with  the  pollution  of  the 
river  bv  tbeir  excreta.      The  water  supply  to  the  town 
id  eooduetad,  at  preseDt^  oo  a  very  confined  scale,  but 
much  of  the  tocon  venience  thus  created  must  be  attributed 
to  the  coodicioos  under  which  household  property  is  held 
in  Franee  generally.     The  city  of  Paris  is;   however, 
energetically  at  work  to  cause  the  iasufficieftey  of  its 
proKfit  sapply  to  cease,  which  desirable  objeet  it  is  calei]^ 
aXeii  win  take  effect  in  the  couise  of  the  next  sum<ner. 
It  would  not  enter  into  my  province  to  Botiee  the  superior 
decency  and  cleanliness  that  are  to  be  observed  in  the 
street^  of  Paris,  which  form  bo  marked  a  oootiast  with 
the  aghts  and  seenes  thai  one  is  compelled  t»  witness  in 
Ix>nden;  hat  this  must  strike  e^<sry  beholder^  and  give 
Mm  a  highsr  ides  of  the  municipal  organisation  of  the 
fonaer  dty.    There  are  ample  provisi(Mis  made  for  the 
markets,  the  caUle  and  the  wine  trade  (and  the  former  of 
these  is  now  to  be  shortly  brought  to  the  immediate 
B^ghboorhood  of  the  town) ;  the  factories  are  uider  sf  riot 

and  th^  are  kept  from  becoming 
to  the  neighbourhood  in  which  they  may  be 
-in  fact,  the  municipal  aflbars  of  Psris  are  managed 
vitk  a  degree  of  skill  thai  nuist  exette  our  admiration,  in 
^ite  of  the  facilities  that  are  afforded  by  the  system  on 
which  it  is  based  for  the  indulgeaoe  of  the  MtheHcal 
^acies  of  the  prefect,  or  of  amueh  osofe  august  personage. 
It  is  to  be  feared,  as  has  been  said,  that  these  will  lead 
tile  dtj  to  great  expense,  if  some  check  be  not  soon 
I^Aced  oo  them.  Long  lines  of  streets  and  long 
^*«ouepy  or  boulevarts,  cannot  be  constructed  without 
BQBtSng  a  grea^  sum  of  money;  and  though  it  may 
^  deairable  to  terminate  every  vista  with  a  bnildhBg 
ttnnoetnted  by  a  dome,  in  the  style  thai  seems  to 
te  the  fashion  iu  Paris  at  present;  yet  the  question 
of  tiM    ooat    of   these  impcovemanta  mast   rin    up 


before   the    inquirer,  and  the   consideration   U  forcocl 
upon  him,  whether  the  ciicumstanees  of  the  town  were, 
or  are,  sueh  as  to  render  neeesnry  so  great  aa  outlay  a» 
these  domee,  and  the  houses  around  them,  must  cost? 
That  which  we  should  do  well  to  imitate  in  the  French 
system  is,  the  order  tliat  prevails  in  the  organization  of 
their  services  for  eiisoring  the  fulfilment  of  the  municipal 
duties;  that  which  we  ought  to  avoid  is,  the  manner  in 
whiuh  the  Prefect  of  the  Seine  is  allowed  to  dispose  of 
the  money  of  the  taxpayers  without  any  real  control  on 
their  part  of  the  funds  so  raised,  or  of  the  works  that  are 
undertaken  avowedly  for  the  public  benefit.    It  may  not 
be  in  the  present  day  that  the  evil  which  will  inevitably 
attach  itsnlf  to  the  exercise  of  the  irresponsible  power  of 
the  prefect  will  be  felt ;  it  must,  however,  sooner  or  later, 
entail  such  consequences  as  are  fearful  to  contemplate. 
As  long  as  the  system  of  irresponsible  goremment  is 
confided    to  intelligent   and    conscieniioos   men,  there 
poariblv  may  not  ensue   from  it   the  results  that  are 
to  be  apprehended ;  but  this  is  always  a  matter  of  chance, 
and  the  results  that  would  attend  the  corhipt,  or  even  the 
onintelUgent,  use  of  the  power  so  given  must  be  evident 
to  any  one  that  i^asons  upon  the  matter.    At  present 
there  may  be  que^ions  raised  as  to  the  necessity,  or  the 
usefolness,  of  some  of  the  public  improvements  executed 
by  the  city  of  Paris ;  as  to  the  consequences  of  the  future 
development  of  the  system,  it  is  to  me  evident  that  they 
must  result  in  the  embarrassment  of  the  city  and  the 
augmentation  of  the  burdens  upon  the  citizens.      The 
veiy  i^rfeoiion  of  the  organization  of,  and  the  unity  of 
system  invulved  in,  the  services  of  the  municipality  seem 
to  me  only  to  disguim  the  defects  of  the  system  of  which 
they  form  part,  for  they  Will  allow  the  working  of  it 
to  proceed,  till  it  will  at  length  collapse  by  the  debt  in 
Which  the  prefect,  or  his  successor,  will  involve  the  town. 
1  have  not  thought  it  worth  while  in  this  notice  of  the 
municipal  organization  of  Paris,  to  describe  the  machinery 
that  is  pat  in  motion  for  the  purpose  of  making  the  in- 
quiries into  the  expediency  of  declaring  the  works  that 
the    pfefeot    may  de\:ide  upon  as  being    of   the  class 
that  would  come  under  the  law  of  expropriation  ootir 
eaute  <futUiti  pMipte,  because  the  action  of  this  machmery 
is  very  simple,  and  it  is  easily  made  to  decide  according  i> 
the  wi^ce  of  those  in  power.      The  question  of  com- 
pensation  for  the  property  taken  is  in  France,  as  in  Eog- 
hmd,  very  much  a  matter  of  chance ;  that  iff  to  say  it 
depends  upon  the  skill  with  which  the  proprietor  can  make 
and  svppoit  the  claim  that  he  may  think  proper  to  ad- 
vance ;  tor  there  is  no  rule  by  which  the  jury  can  Btx  the 
value  of  the  land,  or  can  ascertain  the  amount  of  the 
interest  that  may  be  attached  to  the  properties  or  property 
under  conditions  that  may  escape  observation.    It  is,  how- 
ever ttw  general  impression  that  the  compensation  that 
lias  been  generally  given  in  the  cases  of  the  new  streets 
and  boulevarts  has  been  large,  and  ample  for  the  purpose; 
so  much  so,  in  fact,  that  the  proprietors  of  land  and  houses 
desn^  now  to  see  the  itiiprovements  carried  on  in  their 
quarter,  in  the  hopes  of  being  expropriated  in  their  turn. 
Bui  this  is  in  itself  an  evil,  as  the  proprietor  can  only 
secure  the  high  prices  that  they  expect,  on  the  condition  of 
'  the  public  paying  more  for  their  property  than  it  is  worth ; 
'  and  the  fact  of  some  people  getting  more  for  their  land 
does  not  ooiopeosate  for  the  injustice  that  others  may  ha 
exposed  to.     The  system  in  FVance  is,  nevertheless  so 
closely  like  our  owi»  in  its  essential  features  that  I  have 
not  thought  it  necessary  to  direct  your  attention  to  it  par- 
ticoltfly.    1  have  thought  that  the  municipal  organization 
of  Paris,  with  all  its  strength,  and  with  all  its  weaknesr, 
was  a  nt  sub^t  for  your  consideration ;  and  atffluch  1  beg 
to  leoommend  it  to  your  careful  study. 

DISCUSSION. 

Mr.  NawTOK  Wilsow  took  exceptiau  to'the  fntroduotloii 
into  the  paper  of  so  many  French  terms,  which  hie 
thought  woukl  have  beeo  more  intelligibly  expf^aed  t» 


246 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  February  24,  1865. 


the  meetiDg  at  large  in  Elnglish.  He  had  carefally  ob- 
seryed  the  Paris  syBtem;  and  the  immediate  question 
which  arose  for  discnssion  was  the  comparison  of  the 
resolts  between  the  principles  of  management  in  London 
and  in  Paris,  and  the  powers  of  the  municipal  bodies  in 
those  cities  respectively.  One  thing  he  would  especially 
refer  to  was  the  subject  of  gas.  The  inhabitants  of 
London  had  been  complaining — not  without  cause— of  the 
monopoly  in  and  the  high  price  of  gas,  but  they  might 
look  upon  London  as  an  elysium  in  that  respect  when 
compared  with  Paris.  Gas  in  the  latter  city  was  as  com- 
plete a  monopoly  as  could  possibly  be  oonceived.  The 
gas  consumer  m  Paris  was  called  upon,  in  the  first  instance, 
to  deposit  a  certain  sum  with  the  gas  company ;  he  had 
then  to  pay  the  expense  of  putting  in  the  service ;  and, 
in  the  next  place,  he  had  to  deposit  a  further  sum  for  the 
meter,  amounting  to  about  &,  on  every  burner  used. 
The  result  was  that  the  gas  oompaoy  was  able  to  divide 
about  80  per  cent  on  the  paid-up  capital  out  of  the  monies 
deposited  by  the  customers  as  security  against  bad  faith 
on  their  part.  He  quite  agreed  with  Mr.  Bumell  as  to 
the  badness  of  the  pavement  in  all  but  the  veiy  best 
streets  of  Paris.  The  huge  square  stones  in  the  back 
streets  were  about  the  worst  pavement  that  could  be  put 
•down.  In  the  boulevarts^  and  principal  streets  the  pavmg 
was,  however,  all  that  could  be  desired ;  and  the  barbarous 
•custom  of  treading  down  the  macadamised  roads  with 
korses  and  vehicles,  as  was  done  in  this  oountiy,  had 
liappily  been  abolished  in  Fkris. 

Sir  Thomas  Pbilufs.  Q.C.,  thought  that  just  at  the 
present  time  it  required  a  large  amount  of  courage  to 
stand  up  in  favour  of  the  state  of  the  streets  of  London, 
as  they  were  certainly  now  in  a  particularly  dirty  con- 
dition. Notwithstanding  the  hypercriticism  of  the  last 
speaker,  he  thought  the  paper  was  one  of  considerable 
interest ;  and  the  justification  for  the  use  of  the  French 
terms  was  found  in  the  fact  that  these  phrases  applied  to 
official  persons,  who  were  distinguished  by  the  names  there 
given  to  them,  and  all  ambiguity  was  avoided  by  using 
the  precise  French  description  of  their  official  position. 
The  condition  of  the  Paris  of  the  present  day,  as  compared 
with  the  Paris  of  twenty  years  ago,  was  a  subject  or  con- 
siderable interest.  Mudi  of  the  change  that  had  ti^en 
place  was  no  doubt  owing  to  the  remarkable  man 
now  at  the  head  of  the  French  empire,  who  was 
now  publishing  to  the  world  his  history  of  the  life 
of  Julius  CiBsar,  but  it  would  seem  that  he  himself 
sought  rather  to  resemble  another  Roman  Emperor 
— ^Augustus  Cesar,  whose  boast  it  was  tliat  he  found 
Bome  brick  and  left  it  marble.  It  would  be  some- 
thing of  a  similar  result  which  the  future  historian  of  the 
French  empire  would  have  to  record  when  he  came  to 
sum  up  the  claims  of  the  present  Emperor  upon  the  gra- 
titude of  the  French  people.  There  had  been  undoubt- 
edly great  improvemento  made  in  Paris.  That  celebrated 
writer,  Madame  de  Stael,  in  her  work  on  France,  took  occa- 
sion to  describe  the  almost  impossibility  in  her  day  of 
gettin^r  any  public  improvements  in  that  country.  The 
municipality  met  to  consider  the  want  of  a  new  street  or 
Mdge ;  after  much  discussion  they  came  to  the  conclusion 
ihatsomethingmustbedone :  buttheremustfirstbea report 
to  a  central  body,  the  Ponts-et-Chauss^es ;  and  perhapsyears 
might  elapse  in  the  various  passages  from  boaxd  to  board ,  and 
from  office  to  office,  before  the  work  was  either  carried  out  or 
decided  not  to  be  done.  In  contrast  to  this,  it  had  alsi-ays 
been  a  distingnishing  feature  of  our  own  country,  that 
when  any  great  public  work  was  projected — whether  it 
was  a  railway,  a  bridge,  a  dock,  a  canal,  or  a  road — ^we 
did  not  go  to  a  government  board  to  get  the  work 
executed,  but  having  once  determined  upon  it,  we  carried 
it  out  ourselves.  Undoubtedly  there  were  in  this  great 
metropolis  many  examples  of  works  done  by  the  muni 
cipal  bodies,  but  he  thought  in  the  majority  of  cases 
those  works  would  have  Iraen  better  performed  by  asso- 
ciations of  the  people  themselves.  Moreover,  it  could 
not  be  matter  of  necessity  that  the  streets  of  London 


should  be  in  the  condition  they  were  in  now ;  surely  there 
must  be  a  means  of  having  something  like  central  action. 
Take,  for  instance,  the  breaking  up  of  the  streets    for 
laying  down  gas  or  water  pipes ;  surely  it  was  not  necessary 
that  in  the  best  portions  of  the  year  main  thoroughfares 
should  be  constantly  broken  up  to  lay  down  gas- pipes  in 
the  funt  instance,  and  re-disturbed  at  another  time  to  lay 
down  water-pipes.    At  the  period  when  there  was    no 
Metropolitan  Board  of  Works,  and  when  there  was  no 
unity  of  action  in  these  matters,  ho  oould  understand  the 
existence  of  these  evils;  but  now  he  thought  they  might  ex- 
pect that  these  works  should  be  undertaken  with  something 
like  conjoint  action  and  with  a  minimum  amount  of  in- 
convenience to  the  public.    In  looking  at  the  vast  improve- 
ments that  had  been  carried  out  in  Paris,  there  was  one 
subject  which  had  been  greatly  neglected,  and  that  was 
the  effisct  of  these  improvements  upon  the  great  masses  of 
the  working  people.    In  making  a  new  street,  large  nam- 
bers  of  the  working  classes  were  displaced,  without  any 
means  being  taken  to  provide  them  with  dwellings  else- 
where.   He  knew  that  the  inconveniences  in  this  respect 
were  very  great  in  London  at  the  present  time.     He  had 
had  occasion  to  sit  for  some  of  the  local  judges,  and  many 
cases  occurred  of  applications  for  warrants  for  the  ejectment 
of  tenants  from  their  habitations,  which  he  was  bound  to 
grant ;  but  no  one  could  witness  the  extent  of  suffering 
occasioned  by  the  inability  of  the  poor  man  to  provide 
himself  with  another  lodging,  without  feeling  that  a  great 
evil  had  been  created  by  turning  these  people  out  of  their 
dwellings — ^bad  as  these  often  were,  and  wanting  in  all 
proper   sanitary   arrangements — without   any    provision 
being  made  for  their  accommodation  elsewhere.     The 
House  of  Lords,  acting — if  not  on  a  standing  order,  at 
least  with  a  sense  of  its  duty  in  that  respect— required 
that  whenever  a  railway  or  other  public  company  took 
powers  to  pull  down  working  men's  dwellings,   they 
should,  in  some  shape,  be  bound  to  provide  other  accom- 
modation for  the  penons  thus  displaced.    While  on  this 
subject  he  would  i-efer  to  the  plan  now  before  Parliament 
for  concentrating  the  courts  of  law  in  London.    It  was, 
undoubtedly,  an  important  project,  and  would  be  highly 
convenient  to  all  who  were  connected  with  the  adminis- 
tration of  justice ;  but  he  hoped,  in  the  prosecution  of  that 
plan,  it  would  not  be  forgotten  that  a  large  number  of 
the  dwellings  of  the  labouring  classes  would  be  polled 
down,  for  whom  it  was  the  duty  of  the  authorities  to  make 
some  provision  elsewhere.     He  believed  that  civiliaaticHi, 
as  they  called  it,  as  it  progressed  in  all  its  various  stages, 
must  tread  hardly  upon  the  poorer  classes  in  some  respects  ; 
but  it  behoved  us  all  to  take  care  that  the  pressure  was 
lightened  as  much  as  practicable,  and  tliat  in  carrying  out 
improvements  for  the  advantage  of  civilization  and  pro- 
gress, we  did  it  with  the  least  amount  of  sacrifice  on  the 
part  of  those  who  were  not  in  a  position  to  help  themselves, 
and  who  had  large  claims  upKm  our  protection.    With 
regard  to  the  great  works  executed  in  Paris,  Mr.  Bumell 
had  spoken  of  their  great  architectural  beauty,  but  there 
were  no  doubt  differences  of  opinion  on  this  point.    Many 
people  like  himself  might  regret  that  the  picturesque 
features  of  the  city,  and  the  old  historic  associations  con- 
nected with  it,  had  been  swept  away.    He  did  not  mean 
to  say  that  none  of  its  ancient  monuments  had  been  pre- 
served, but  the  great  characteristics  of  the  city  seemed  to 
have  been  wholly  destroyed  by  the  improvements  that 
had  been  executed  there. 

Mr.  Lavanoby  could  not  but  express  his  admiration  of 
the  observations  which  had  just  been  addressed  to  them  by 
Sir  Thomas  Phillips,  but  on  going  through  the  paper  he 
felt  there  was  one  statement  in  particuliu'  in  it  which  he 
could  not  allow  to  pass  unnoticed.  The  impression  con- 
veyed in  the  paper  was  that  the  prefect  was  the  leading  if 
not  the  sole  authority  in  all  those  matters  of  public  im- 

Sovement  involving  so  large  an  expenditure  of  money, 
e  was  quite  sure  that  an  error  of  that  kind  had  not  be^ 
intentionally  made,  but  the  fact  was,  that  any  great  public 
work  of  the  nature  described  must  be  accepted  and  ap- 
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jgond.  by  at  leaife  three  Mparate  bodies  or  oommiaiioDeni 
prior  to  its  being  laid  before  the  Cooaeil  d'Etftt,  aad  if 

Sieved    by  that  body  it  was  finally  submitted  to  the 
peror,  and,  if  saoctioned  by  his  Majesty,  was  referred 
iMk  to  the  prefect  to  be  carried  into  execution.    With 
npid  to  the  cost  of  many  of  these  great  improvements 
it  was  well  known  that  this  was  not  borne  exclusively  by 
tkd  municipality .    The  sites  having  been  purchased  by 
ths  prefect,  they  were  re-sold  by  tender  to  companies  or 
iniividuala,  by  whom  they  were  disposed  of  to  the  different 
purees  who  built  upon  them.    He  thoQffht  it  was  much  to 
beiegrelted  that  some  such  plan  as  this  was  not  adopted 
by  tbe  Board  of  Works  in  regard  to  the  public  improve- 
meots  m  London.    As  to  the  large  prices  paid  for  land  in 
Paiis,  be  thought  that  was  a  matter  which  we  were 
scvoely  in  a  position  to  criticise,  looking  at  the  enormous 
iiiiDS  (kmAoded  for  building- sites  in  the  City  of  London 
altbe  pPBWisit  time.     We-  must  first  remove  the  beam 
fiooi  oar  own  eye  befoee  we  ventured  to  take  notice  of 
tbe  nM>te  in   the  eye  of  our  neighbours.    There  was  no 
qtestioQ  whatever  that  Paris  had  been  veiy  greatly  ira- 
pnved,  and  history  in  calmer  moments  would  do  justice 
to  tbe  Bmperor,  and  would  acknowledge  the  debt  which 
the  French  people  owed  to  him. 

Mi.  BeijOB  congratulated  Mr.  Bumell  on  having  intro- 
duced this  paper  on  a  subject  which  was  deeply  interesting 
to  tho^e  who,  like  himself,  were  connected  with  municipal 
administntion  in  the  provinces*      The  anticipation  of 
bearing  thia  paper  had  brought  him  up  from  Liveipool, 
becaoee,  as  a  member  of  the  municipality  there,  he  felt 
thaifc  it  would  be  most  useful  to  them  to  learn  what  was 
dooe  in  other  plaaes,  particularly  in  Paris.    On  the  sub- 
ject of  the  grand  improvements  that  had  been  carried  out 
in  thai  city  the  paper  afforded  valuable  information,  but 
it  did  not  state  how  the  rates  were  levied  upon  the 
inhabitants  for  the  purpose  of  these  great  improvements. 
He  regretted  to  hear  that  the  water  supply  of  Paris  was  at 
picsentonly  on  a  limited  scale,  but  that  regret  was  modified 
by  the  statement  than  an  augmented  supply  might  shortly 
beezpeeted.  The  water  sup^y  of  Liverpool  and«Manohester 
was  happily  of  the  most  ample  and  satisfactory  kind,  and 
had  been  cazried  out  by  the  municipalities  of  those  towns 
irrespective  of  the  cost  to  the  public.    He  regretted  that 
the  endeaTOiirB  made  by  the  Gk)veroment  some  eight 
yean  ago  to  effect  an  arrangement  with  the  water  com- 
pmies  of  London,  by  which,  under  the  Board  of  Worka^ 
a  genenl  svpply  of  water  to  London  could  have  been  ob- 
tauied,had  been  defeated.    He  desired  to  express  how 
gratifying  it  was  to  him  to  see  the  reading  of  papera  of 
thb  kind  enooarag^  by  this  Society,  as  it  was  most  in- 
teeating  to  know  what  was  being  done  in  other  parts  of 
Eoiofpe,  and  he  was  snre  great  benefits  must  ensue  from 
the  iB^odoction  and  discussion  of  so  important  a  subject. 

Mr.  Wbbbbb  ventured  to  think,  judging  from  what 
they  had  heard  in  tbe  paper,  that,  instead  of  these  im- 
mveoMBlB  resulting  ftom  municipal  oiganisation,  they 
had  sprung,  in  faot,  from  an  imperial  organisation.  He 
was  stniek  with  admiration  at  the  picture  of  cleanliness 
and  good  order  which  had  been  presented  in>  the  early 

Cof  the  p*porf  m  regarded  the  streets  of  Paris,  and 
i  to  bloflh  for  oar  own  dirty  thoroughfares;  but  when 
the  cost  was  mentioned  he  became  more  recondled'to  the 
prassnt  condition  of  things  at  home.  It  might  be  said 
tbat  London  had  outgrown  its-  municipal  institutions. 
Heoee  there  had  of  late  years  been  created  another  and* 
more  extended  authoritv,  the  Metropolitan  B6aid-  of 
Works,  which,  however,  nad  accomplished  less  than  was 
expected  of  it.  Gould  they  not  learn  a  useful  leason 
from  whai  had  been  done  by  the  municipal  authorities  of 
lifcrpool  aiid  Manchester?  In  the  case  of  the  latter  city 
a  river  divided  the  nuanidpality  of  Manchester  from  thati 
of  Sbdibrd,  but  there  was  combined  aetioot  and  the  xesolts 
weie  moat  favooiable. 

Mr.  Kasb  apptehended  that  this  paper  had  been  brought 
before  them  with  the  view  of  their  being  able  to  derive 
soma  useful  piaoticai  lessons  fl'om  what  was  done  in-Piris. 


He  thought  the  mtmicipal  institutions  of  London  generally 
were  very  defective,  and  he  inclined  to  the  idea  that  the 
municipal  administration  should  be  made  something, 
analogous  to  the  political  constitution  of  the  country — 
Kingi  Lords,  and  Commons ;  that  wiiile  the  representa- 
tive body  should  be  elected  by  the  people,  there  should 
also  be  an  intermediate  body,  not  elected,  but  which  on 
all  great  matters  should  exercise  its  approval  or  veto.  In 
Paris  when  a  great  work,  such  as  a  new  street,  had  to  be 
carried  out,  it  was  done  in  a  far  superior  manner  to 
London,  for  it  could  hardly  be  said  that  any  one  street 
had  been  properly  laid  out  here,  and  until  we  could  get 
good  lines  of  thoroughfare  London  would  never  be  beauti- 
ful and  convenient. 

Mr.  Frkdbrio  Hill  remarked  that  they  had  several 
instances  before  them  showing  that  a  despotic  government^, 
such  as  that  of  France,  was  not  necessary  to  efficient  action* 
There  was  tho  case  of  Manchester,  where  in  the  matters 
of  the  supply  of  water  and  gas,  a»  well  as  in  other 
respects,  the  municipal  administration  was  most  admirable* 
The  same  might  be  said  of  Liverpool  and  Glasgow,  as 
also  of  some  continental  towns,  particularly  of  Hamburgh^' 
where  municipal  government  prevailed  to  the  fullest  ex- 
tent, and  was  entirely  dependent  on  the  will  of  the  people. 
When  the  disastrous  fire  oocuired  in  that  city,  by  which  a 
large  portion  of  it  was  destroyed,  the  services  of  an  English 
engineer  were  not  only  enlisted  in  stopping  that  fire, 
but  the  same   gentleman  was  aflerwanis  consulted  by 
the  authorities  as  to  the  best  plan  on  which  to  rebuild 
the  portion  destroyed.    The  advice  given  was  to  adopt- 
wide  streetst  building,  good  houses,  and  taking  a  broad 
margin  of  land  besides  that  absolutely  requii'ed  for  the 
streets.    The  result  was  the  handsome  appearance  which 
that  city  now  presented,  and  the  extra  land  taken  rose  so 
much  in  value  that  when  re-sold  it  very  nearly  paid  the 
expenses  of  the  improvements  made.    The  folly  of  the 
authorities  of  London  in  not  acting  upon  similar  advice 
given  by  Sir  Christopher  Wren,  2&)  years  ago,  was  now 
universally  admitted.    He   had  had   .the   advantage  of 
seeing  Paris  at  distant  intervals,  and  had  witnessed  the 
wonderful  improvements  that  had  taken  place  in  that 
city ;  the  contrast  he  drew  between  London  and  Paris 
was  very  much  to  the  disadvantage  of  his  native  city.    In 
cleanliness,  in  the  perfect  order  that  prevailed  in  the  streets, 
and  in  the  absence  fiom  them  of  many  of  the  disgnsting 
exhibitions  which  were  met  with  in  Lcmdoo,  Paris  must 
be  aoWnowledged  to  be  greatly  in  advance  of  our  own 
metropolis.     At  the  time  we  were  suffering  from  the 
offensive  state  of  the  Thames^  he  (Mr.  Hill)  called  upon 
the  Registrar-General,  and  stated  his  opinion  that,  bow- 
ever  biMl  the  state  of  the  Thames  might  be,  it  was-  but  a 
small  matter  in  comparison' with  that  of  the  vast  area  of 
the  streets  of  London,  by  the  <li'ty  condition  of  which 
the  public  health  was'prejudiced.    The  Hegistrar-General 
admitted  the  &cts,  but  avowed  his  utter  inability  to  find  a 
remedy,  from  the  difficulty  of  getting  districts  aad  parishes 
to  move  in  thematter»  so  that,  under  theeadsting-munioipal 
system  it  was  almost  hopeless  to  look  for  any  permanent 
improvement  in  this  respects    If  they  could  induce  one 
district  to  move  he  had  no  doubt-  the  example  would 
spread ;  but  the  thing  was  to  make  them  start  on  the 
road  to  improvement.      Mr.  Hill  also  referred  to  the 
system  of  cleansing  the  streets  in  Houen  aad  Havre  as 
worthy  of  imitation.      On  the  subject  of  the  election  of 
members  of  the  vestHee  and  local  boards  of  health,  he 
thought  an^alteimtion  of  the  present  ^ystem  was  required  ; 
and  he  mentioned  one  p^irish  in  particular,  in  which  he 
said<  the  local  authorities  were  elected  almost  entirely  by 
the  publicans  of  the  parish,  who  appeared  to  have  a 
repQgnance  to  choosing  really  respeotabie  people  to  repre- 
sent them. 

Mr.  Hancock,  in  reference  to  the  inquiry  how  the  funds 
were  raised  for  the  improvements  in*  Paris,  stated  that 
until  reoenlly  they  were  derived* entirely  from  the  octroi 
duties.  Not  only  were  artidee  sent  into  France  taxed  at 
the  frontier,  but.  also  {gwfisions  of  all  kinds  at  their  en- 
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trance  into  the  city.  Hence  the  price  of  food  within  the 
city  was  oonriderably  higher  than  beyond  the  barriers, 
where  the  octroi  duties  were  not  levied,  and  this  had 
raised  the  value  of  land  snrronnding  the  city  outside  the 
barriers.  He  thought  the  people  of  this  countiy  would  be 
very  unwilling  to  submit  to  such  imposts  to  carry  out 
public  improvements. 

Mr.  Jbsninos  remarked  that  In  dealing  with  the  ques- 
tion of  comparison,  as  between  London  and  Paris,  in  the 
matter  of  public  improvements,  there  were  some  material 
points  which  had  not  beoi  considered.  It  had  been  ob- 
served that  arbitmiy  power  in  these  matters  was  the  best 
power  when  well  used,  and  that  more  could  be  effected  by 
tthis  means  than  by  any  other;  but  he  trusted  we  should 
iiever  wish  to  introduce  arUtrarv  power  into  this  country. 
With  respect  to  the  margin  of  land  that  should  be  taken 
in  canying  out  improvements,  that  which  would  apply  to 
Hamburgh  would  not  be  applicable  to  London.  The  po- 
pulation of  this  metropolis  was  so  large  and  so  densely 
congregated  that  there  were  seldom  any  considerable 
spaces  of  yard  or  garden  behind  the  houses.  Where 
they  could  purchase  poor  property  with  large  spaces  con- 
tiguous, it  might  be  profitable  to  take  a  maigin  for  pur- 
poses of  improvement;  but  practically  in  London  it  was 
&r  from  profitable  to  purchase  poor  property.  He  thought 
in  other  respects  more  might  be  done  in  London  than 
had  been  at  present,  if  the  Board  of  Works,  which  was 
comparatively  a  modem  introduction,  determined  on  some 
settled  principle  by  which  tiiey  could  carry  out  a  series  of 
thoroughfares  throughout  the  metit>p61is.  That  could  not 
be  done  in  the  case  of  isolated  improvements,  but  if  they 
previously  determined  upon  a  oomprehensive  plan,  it 
oeuld  be  gradually  carried  on  to  completion.  He  did  not 
agree  with  the  view  that  no  good  streets  had  been  planned 
in  London.  He  thought  the  construction  of  Regent-street 
was  satisfactory  on  .the  whole.  Our  difficulty  up  to 
the  present  time  existed  in  the  fact  that  the  Board  of 
Works  had  not  the  power  to  insist  that  streets  should  be 
had  out  in  a  particular  line.  He  thought  it  derirable 
that  such  a  power  should  exist  somewhere.  He  agreed 
that  the  Boud  of  Works  as  at  present  constituted  was  not 
"veiY  popular,  but  there  were  very  many  able  men  on  it, 
and  he  hoped  they  would  be  oboeen  as  a  committee  to 
take  up  this  important  question.  With  respeo&  to  the 
dirty  state  of  the  streets,  there  was  no  necessity  for  its 
•continuance.  The  streets  in  the  City  were  swept  every 
night,  and  he  saw  no  reason  why  the  same  system  should 
not  be  adopted  throughout  London  generally. 

Mr.  Daltok  was  sorry  to  find  that  the  Boatd  of  Works, 
•of  which  he  was  a  member,  was  still  the  subject  of  a  con- 
fliderable  amount  of  censure,  but  he  thought  a  little  con- 
sideration of  what  they  had  done,  and  were  now  doing, 
^ould  greatly  alter  the  tone  of  those  observaUons.  They 
had  be^  told  this  evening  that  the  Board  was  answerable 
for  the  constant  disturbance  of  the  streets,  in  the  la3ring  of 
.gas  and  water  pipes ;  but  he  begged  to  state  that  they  had 
no  power  to  prevent  this.  Parliament  gave  gas  and  water 
•companies  despotic  powers  to  ts^e  up  the  pavements  where 
they  plessed ;  and  it  was  only  by  an  Act  passed  the  See- 
flion  before  last,  that  the  Board  of  Works  had  power  con- 
ferred upon  them  to  prevent  the  entire  stopping  up  of  any 
street,  without  their  sanction;  previously  to  this,  two 
great  parallel  thorouffhCare»— such  as  Holbom  and  Fleet- 
street-^might  have  been  blocked  up  at  the  same  time. 
In  the  recent  new  streets  formed  l^  the  Board,  they  had 
introdnoed  subways,  but  these  were  opposed  by  the  gas  and 
water  companies,  and  they  would  not  use  them  when  made. 
The  Board  could  go  do  further  than  they  had  done  in  that 
direction.  With  respect  to  the  great  improvements  carried 
out  in  Paris  they  had  been  tdd  that  a  toxatk>n  of  £8  15s. 
per  head  of  the  popuUtioo  had  been  the  result ;  whereas 
the  whole  rates  in  respect  of  the  main  drainage  and  im- 

nements  of  London  did  not  amount  to  more  than  9d 
le  pound  on  the  local  awesiment,  or  aboat  10s.  per 
head  of  the  population.    The  Board  was  asked  to  make 
larger  public  improremenkik    Where  wm  the  mooey  to 


come  from  ?    Would  the  inhabitants  like  to  submit  to 
octroi  duties  as  they  did  in  Paris  ?    There  was  an  ootcry 
the  moment  an  increase  of  the  rates  was  spoken  of.    Wita 
respect  to  the  Vestry,  which  was  said  to  hiave  been  elected 
solely  by  the  publicans  of  the  parish,  that  arose  entirelv' 
from  the  other  parishioners  not  taking  the  trouble  to  look 
after  their  own  affairs.    It  had  been  uiged  that  the  Board 
of  Works  ought  to  decide  upon  a  comprehensive  and 
definite  plan  of  p^iblks  improvements,  but  he  might  etate 
that  the  Board  had  plans  already  before  them  involving  an 
outlay  of  no  less  than  £26,000,000.    The  present  genera- 
tion were  called  upon  to  bear  the  burden  of  the  neglect 
of  their  forefathers.    London  had  grown  to  a  great  extent 
without   the   thoroughfares  being  oommensurately   in- 
creased.   The  public  were  very  hard  upon  the  Botfd  of 
Works ;  they  would  not  give  them  the  strair  wherewith 
to  make  the  bricks.     The  great  work  of  the  main  drain- 
age of  London,  for  which  the  Board  was  originally  con- 
stituted, was  nearly  completed.    They  had  grappled  with 
the   question  on  which  all  previous  Commissions  had 
failed;  and  within  the  next  two  months  the  whole  of 
the  sewage  of  the  south  side,  and  twothbrds  of  that  of 
the  north  side  of  London,  would  be  conveyed  awa^  a  dis- 
tance of  twelve  mfles  below  London  Bridge.    Much  pro- 
gress had  also  been  made  in  the  Thames  embankment, 
which  he  did  not  hesitate  to  say  was  the  finest  work  that 
was  ever  undertaken  for  London.    The  measures  of  the 
Board  of  Works  would  relieve  the  Thames  of  its  poUa- 
tions;  but  their  worth  would  to  a  great  extent  be  nuga- 
tory if  towns  situated  on  the  Thames  above  London  were 
permitted  to  cast  their  sewage  into  its  waters  to  be 
brought  down  by  the  stream.    He  hoped  some  legialatiTe 
measures  would  speedily  be  taken  on  that  subject. 

The  Chaibxam,  in  closing  the  discussion,  said  not  the 
least  interesting  remarks  were  those  of  the  last  speaker, 
who  had  defended  most  ably,  and,  as  he  (the  Chairman) 
believed,  most  accurately,  the  proceedings  of  the  Board 
of  Works,  undertaken  as  they  were  under  very  great  and 
special  difficulties.  A  new  system  had  been  thus  intro- 
duced into  this  metropolis  which  was  calculated  to  pro- 
duce effects  slmost,  if  not  quite,  as  great  as  those  in  Paris, 
where  the  machinery  by  which  they  were  brought  about 
was  such  as  would  not  be  tolerated  in  this  country, 
lliere  wis  one  observation  in  the  paper  which  he  did  not 
think  the  facts  brought  before  them  justified.  It  was  to 
the  effect  that  Fkris  had  gained  in  everything  that  tends 
"to  make  life  valuable*'  in  large  towns.  What  hsd 
Paris  gained?  Some  very  remarkable  streets  and  a 
great  cbal  of  elegant  architecture.  But  let  them  see 
also  what  it  had  lost.  Notwithstanding  all  the  im- 
provements in  Paris,  the  sanitary  condition  of  that  dty 
was  inferior  to  that  of  London.  How  was  that  to  be 
accounted  for  if  London  deserved  the  amount  of  abuse 
heaped  on  it  ?  The  real  fact  was  that  the  health  of  the 
poorer  classes  was  cared  for  in  a  higher  degree  in  London 
than  in  Paris.  Whatever  might  be  the  beauty  of  Paris, 
it  was  obtained  by  a  heavy  burden  of  taxation-'enor- 
mously  greater  than  in  London — so  great  as  to  excite  our 
surprise  that  it  could  be  borne  by  the  people.  Although, 
however,  the  cost  was  enormous,  the  indirect  return 
obtained  by  mining  Paris  the  centre  of  attraction  for  all 
the  world  ought  not  to  be  lost  sight  of.  Then  the  qnes- 
tion  came,  could  we  so  beantifjr  London  as  to  make  it  a 
greater  centre  of  attraction  than  Paris,  and  whether  an 
equal  expenditure  in  London  would  produoe  results  equal 
to  those  at  Pkris?  They  must  look  to  the  matter  of 
dimate  in  the  first  place.  London  was  sulject  to  changes 
of  dinute  and  weather  which  were  unknown  in  Plaris.  In 
the  latter  city  the  winter  was  cold,  but  dry  and  clear ; 
in  summer  tiie  heat  was  greater,  but  there  were  fewer  wet 
days.  In  the  matter  of  the  cleanliness  of  the  streets,  the 
continuance  of  fine  dry  weather,  both  in  summer  and 
whiter,  was  a  great  element.  Then,  again,  there  were 
questions  involved  as  to  the  differenoe  In  the  habits  of 
the  people.  Would  our  population  consent  to  be  eon* 
OQDtntea  It  fiati,  mmtm.  the  case  in  Paris,  with  scarcely 
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t  boon  ooeapied  by  an  iadepesdent  flunily  ?    Coald  the 
habits  of  the  people  be  bo  altered  as  to  forego  thai 
domestio  iaoUtioii  whieh  was  so  ebatacteristio    of  the 
EagUsh  ?    While  we  oontinaed  to  have  separate  dwell- 
m§^  London  most  necessarily  be  spread  over  a  veiy 
liige   dirtriot,  and   its  roads  and   drains  must   be  of 
fadb  gfreat    extent,  compared   with    Paris,   thA   the 
dIfllcQitiee  were   increased   in  proportion.      The    gen- 
tleman from  the  north  (Mr.  Beloe)  stated  that  he  at- 
tended this  evening  in  the  hope  of  gaining  some  infor- 
mation on  points  of  local  government,  and  he  had  alluded 
vith|nat  modesty  to  the  remarkable  works  at  Liverpool 
and  Jfuoheater  for  the  water  supply  of  those  great  towns. 
Thfr  were  the  first  two  cities  in  England  which  had  ap- 
pfin  the  principle  of  providing  a  water  supply  without 
rysid  to  the  cost  to  the  individuals  using  the  water. 
They  bad  bought  a  large  tract  of  countiy,  the  rainfall  of 
wfddi  was  collected  in  reservoirs,  conveyed  to  Liverpool 
sad  Manchester,  and  distributed  without  stint  to  the  popu- 
Istaoo,  the  whole  cost  of  the  service  being  maintained  by 
themonicipal  authorities.    But  could  such  a  thing  m 
done  in  London?    The  geological  and  geographical  for- 
mation was  different.  Liverpool  was  by  the  seaside  almost 
oa  a  dead  level,  and  its  water  came  ftom  a  high  district 
SO  or  40  miles  to  the  eastward  of  it,  and  was  brought 
down  by  the  slopes  to  the  town.    They  had  no  such 
geogiaphkal    facilities  in  London,    and   it   would   be 
finr  more  difficult   to   distribute  water  l^  the  means 
«Dipl(>yed    at  Liverpool  than   by  the   present  system. 
When  they  talked  of  hindrances  and  delays  in  public 
impiovemonts  occasioned  by  Vestries  and  Local  Boards, 
tbef  must  look  at  the  fact  brought  before  them,  that 
in  Fkiis  erery  paUic  work  had  to  pass  under  the  cog- 
viaaee  of  no  fewer  than  eight  distinct  boards  or  com- 
misaous;  and,  under  these  dreumstanoes,  it  was  to  be 
inferred  that  there  was  as  much  obstraction  in  getting 
through  improvements  in  Ftels  as  there  was  in  this 
eomrtry,  with  aU  its  faults.     For  his  own  part,  he  would 
lather  see  some  of  our  difficulties,  and  some  of  our  dirt, 
too,  than  have  the  alleged  facilities  and  cleanliness  acoom- 
psnied  by  the  despotic  power  which  prevailed  on  the  other 
eide  of  Uie  channel.    He  was  sure  thev  would  join  him  in 
▼ote  of  thanks  to  Mr.  Butnell  for  his  valuable 


The  vote  of  thanks  having  been  passed, 

Mr.  BuBHBLL,  in*  acknowledging  the  compliment,  said 
that  it  was  too  late  in  the  evening  to  attempt  to  answer 
the  various  observations  that  had  been  made  upon  his 
japsr;  besides  that,  in  consequence  of  his  infirmity  of 
deafiieasy  he  had  imfortunately  lost  much  of  what  had 
been  said.      He  would,  however,  take  the  liberty  of  ob- 
serving, with  reference  to  the  observations  made  by  Sir  T. 
PhoUipe  sod  Mr.  Dalton,  upon  the  advantage  of  placing 
the  pa  and  water  mains  in  the  same  sub-ways,  that  Mr. 
Belgrmd,  who  had  considerable  experience  in  laying  of 
both  gas  and  water  pipes  in  this  manner,  had  last  year 
given  evidence  before  the  Committee  of  the  House  of 
OxnmoDs  against  that  style  of  construction.    Mr.  BuineU 
added  that  he  himself  witnessed,  on  the  26th  of  last  month, 
the  efleeia  of  a  seriotis  accident  which  took  place  in  Paris, 
in  consequence  of  the  adoption  of  the  subways,  and  he 
warned  the  public  that  there  were  many  dangers  attend, 
fog  them.      In  this  case,  the  gas  and  water-mains  were 
laid  in  a  sob- way,  that  was  formed  in  the  spandrils  of  the 
aichcs  of  the  Pont  d'Austerlita.     For  some  reason,  the 
gas  company  required  to  alter  their  main ;  they,  there- 
fiwe,  proceeded  to  shot  off  the  gas  on  both  sides  of  the 
bridge,  and  th^  left  the  gas  time  to  escape,  as  they 
thought ;    an  explosive  mixture  was,  however,  formed, 
and   upon   a   light  being   accidentally   presented,   an 
explosion  took  place;    the  results   of   this  were   that 
€De  man  was  killed,  three  were  wounded  and  carried 
off  to  the  hospital,  the  water-main  was  started,  and  the 
pavement  of  the  bridge  was  torn  up  throughout  its  whole 
ioigth ;   the  damage  to  the  company  was  said  to  have 


been  as  much  as  £10,000.  With  regard  to  the  observa- 
tions of  the  Chairman,  he  (Mr.  Bomell)  must  persist  in 
saying  that  Paris  was  a  city  in  which  life  was  agreeable ; 
and  as  a  proof  of  this,  he  would  only  mention  the  fiact 
that  the  mortality  of  that  citv  was  now  very  little  above 
that  of  Londou.  It  appeared  from  the  returns  for  the 
three  years,  ending  1862,  that  the  death  rate  per  1,000  in 
Paris  was  24*913,  whilst  that  of  London  for  the  same 
period  was  28-077.  Mr.  BumeU,  in  conclusion,  said  that 
he  shocdd  be  happy  at  any  time  to  answer  any  letters  that 
might  be  sent  to  him  on  the  subject  that  he  had  laid 
before  the  meeting  in  the  course  of  the  evening. 


frmtliings  bI  %M6Mm. 


LxBOS  Mbohahiob*  Institute. — ^The  annual  meeting 
was  held  on  Friday,  January  27th,  the  mayor  (President) 
in  the  chair.  Mr.  W.  J.  Neild,  hon.  sec.,  read  the 
report,  from  which  it  appeared  that  there  had  been  an  in- 
crease of  26  members  during  the  past  year  in  the  sub- 
scribers of  the  12s.  dasB,  and  in  the  fis.  ladies'  class.  In 
the  proprietary  members  and  158.  suliscribers  there  had 
been  a  decrease.  The  ^nend  summary  of  the  library 
issue  showed  a  decrease  in  the  number  as  compared  with 
the  previous  years*  circulation,  the  half  this  decrease 
being  in  fiction  alone.  There  had  been  a  great  increase 
in  language,  the  result  of  an  addition  to  the  library  of 
French  and  German  literature.  The  Committee  re- 
gretted that,  owing  to  the  Telegraph  Company  having 
advanced  the  charge  for  telegrams  50  per  cent,  they  hsd 
been  compelled  to  discontinue  them.  They  had,  how- 
ever, introduced  a  considerable  addition  to  the  newspapers. 
Twenty-four  lectures  had  been  delivered  The  bahmce- 
sheet  showed  a  deficiency,  on  the  wihole  of  the  departments, 
of  £21  18s.  5d.  Upon  the  year's  income  and  expenditure 
there  was,  however,  really  a  profit  of  £45  9s.  Id.,  which 
had  been  reduced  to  the  above  loss  by  the  school 
fees,  Ac.,  accounted  bad.  The  reports  as  to  the 
sUte  of  the  Boy^  School,  the  Ladies*  Educational 
Institute,  and  the  various  classes,  were  most  satisfac- 
toiy.  The  School  of  Art  also  continued  to  im- 
prove in  numbera  and  efficiency ;  the  number  of  pupils 
had  increased  to  7,480 ;  by  the  return  of  statistics  received 
by  the  Science  and  Art  Department,  the  school  had  a 
laiver  number  of  pupils  connected  with  it  than  any  school 
in  3\e  United  Kingdom ;  and  it  had  the  widest  local  in- 
fluence of  any  school  of  art.  The  financial  statement  as 
to  the  different  departments  was  as  follows: — The  insti- 
tution proper,  income  £776  4s.  7d.,  loss  £45  28.  2^d. ; 
ladies'  school,  income  £789  19s.  8d.,  profit  £55  16s.  7d. ; 
boys'  school,  income  £699  78.  2d.,  profit  £51  88.  0}d. ; 
School  of  Art,  income  £468  lis.  4d.,  loss  £86  17s.  lid.  ; 
evening  classes,  income  £85  5s.  6d.,  profit  £2  168.  7d. ; 
the  new  building  £2,540  Is.  2d.,  balance  in  hand 
£2,481  Is.  8d.  A  special  vote  of  thanks  wss  psssed  to  the 
president,  Mr.  J.  D.  Luccock,  Mavor  of  Leeds,  for  the 
valuable  services  he  had  rendered  uuriag  the^year,  and  a 
richly-mounted  cane  was  presented  to  him. — A  paper 
was  recently  read  by  Mr.  James  Hole,  the  successful 
competitor  for  the  prize  of  £5,  offered  by  the  Mayor  of 
Leeds,  for  the  best  essay  on  "The  Dwellings  of  the 
Working  Classes  in  Leeds,"  the  adjudicators  being  Messrs. 
W.  B.  Denison,  T.  Dawson,  and  John  Taylor.  Mr. 
Hole  announced  that  his  essay  would  shortly  be  published, 
and  would  be  illustrated  by  a  series  of  engravings  of 
Akroydon,  presented  by  Colonel  Akroyd,  and  of  the 
Crossley  Cottages,  presented  by  Mr.  John  Croeslejr.  Mr. 
Walter  Smith,  head  master  of  the  Leeds  School  of  Art, 
had  also  promised  to  contribute  some  drawings  of  the 
buildings  eiwsted  in  Leeds  by  the  Model  Cottage  Building 
Society. 
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JOURNuAiLi.  OF  THE  SOCIETY  OF  ABTS,  Fbbkuaby  2dt,  1865. 


THE  BOYAL  SCOTTISflloCIBTYOPiBT^^ 

The  Society  met  in    their  haU,  117,  HeDiy.street,  1^'^  "^e*»  »  a«oante<i  foraa  foUowB:—  ^^ 

linboigh,  on    Moaday,  2Srd   Jaouaiy,    Mr.  Ghailes       1- ^^^^  wm  appropriated  in  town  supply 

3- 

4. 


Edinboigh,  on    Monday,  28rd   Januaiy,'    Mr~  'Ghailes 
Cowan,  President,  in  the  chair. 

Mr.  Alexander  Bamaayi  Manager  of  the  Water  Com- 
pany, and  Vice-President  of  the  Society,  read  »  paper 
entitled,  "  Observations  on  the  Rainfall  on  an  wa  of 
4,604  acres  in  the  Olenoorse  District,  in^ theyear  1898. 


..   ^ 8'160 

In  supply  to  miUs ^ 7.071 

In  waste \'\^\\\  18*9ft^ 

In  absorption  and  evaporation .7,7.7    6-115 


,.    ,^  ^ ^^,       ^^       Mftkmg  up  the  total  rainfaU  of 39-8 

and  m  the  separate  months  of  April,  May,  Jhne,  Jnly,       The  quantity  due  to  evaporation  and  absorption   ia 
August,  September,  and  October  (being  the  period  of   T  ,^®'^*^*"  **^«  author  was  prepared  to  expect,  and.  no 
the  drought)  of  1864,"  of  which  the  Allowing  is  a  shoH   ^2.^'  considerably  below  the  avenure  of  ordinan-  veam. 
''^"*'""  •  Jrom  the  1st  April  to  the  16th  October,  1664?a>riod 

ot  199  days,  the  aggregate  rainfall  was  only  10-89  ixfedttoA. 

or  at  the  rate  of  19-974  inches  in  the  year. 

^.-      ..     ^  ,  .  o , ^1 J  .^^       I^^"^®""  to  bring  into  one  view  the  leading  partioulaw 

quantity  absorbed  by  the  land  or  lost  by  evaporation.  wl*t>ng  to  the  wholeof  the  year  1863,  and  to  the  seveo 

ihe  circumstances  influencing  the  absorption  and  evapora-  jn<>nths  from  April  to  October  inclusive  in  1864>  the  fol- 

tion  of  the  rainfall,  and  necessarily  the  quantity  of  water  ^^^^^  t»Ue  was  precMied : — 


abstract : — 

.  '^?.  ^^J®^'  ^^  ^  "^^^  *^®  quantity  of  water  delivered 
m  Edinburgh,  the  quantity  sent  down  to  the  mills,  the 
quantity  run  to  waste  during  floods,  and  especially  the 


-,      -.     .  — . "ily  the  quantity  vi 

*ne  district  wiU  yield,  are  varied  in  their  chaiacter. 

The  author  laid  before  the  Society  the  results  of  a 
senee  of  observations  in  the  Glenoorse  Valley,  over  an 
acreage  of  4,604  acres.  These  observations  extend  over 
toe  whole  of  the  year  1868,  and  the  months  of  April, 
May,  June,  July,  AHgust,  September,  and  October  of  the 
year  1864,  showing  the  quantity  of  water  in  the  two 
reservou^  m  that  district,  the  rainfall,  the  quantity  of 
water  yielded  by  the  rainfaU,  the  quantity  of  water 
d^vered  in  Edinburgh,  the  quantity  sent  down  to  the 
mills  on  the  Esk,  the  quantity  run  to  waste,  and  the 
quanUty  absorbed  or  evaporated,  with  cerUin  relative 
proportions  of  rainfaU  appUcable  to  these  separate  items. 

There  are  two  reservoirs  in  that  district-namely. 
Glencorse  and  Loganlesr-and  the  drainage  area  treated 
of  1?  divided  into  two  portions.  The  first-  of  these 
consists  of  2,694  acres,  drahiing  in  the  Glenoorae  leeer- 
voir  from  the  embankment  upwards ;  the  second  con- 
nsto  of  810  acres,  being  the  lower  portion  of  the 
drainage  area,  extending  from  the  Crawley  dstem  to  the 

«Jnl?T^*™**°^rS  T.^*  *«f«~«»*«  drainage  area  is 
ttiUB  4.604  acres.  In  dealing  with  this  large  area,  the 
yield  of  the  spnngs  is  not  separated  from  the  general 
drainage  water  of  the  district.  The  spring  water,  in- 
dudmg  that  of  Crawley,  may  be  estimated  at  60  cnbie 
feet  per  minute  as  a  minimum,  to  80  feet  as  ite  maximum 
yield. 

-.T5S I^^^^  ^^^^^^^  •^*°^"7  ^  31"*  December,  1868, 
7      ?o^o°f  ^?S.«^^*  ^^^'^^^  "^^  ^^^  previous  ten  years 
from  1862  to  1862,  was  83  inches.    The  highest  yearin 

^L"^^^^^  ^^f  U^^.^°  ^*  amounted  to  40-8  inches. 
}2TJ?^  ^^  ^^^^»  *^®'°K  only  27-6fir  inches.      The 
year  1862jras  thus  6-8  inches,  or  19  per  cent,  above  the 
average  of  the  ten  yeaw. 

The  39-8  inches  represent  642,686,18e  cubic  feet,  which 
was  thus  dispoaed  of: — 

1st.  There  waa  drawn  off  for  town  supfay  a 
uniform  quantity  of  268-66  cubio  feet  per 
minute  during  the  whole  year,  amooDting 
for  the  year  to    188,2n,I8S 

2nd.  There  was  given  otf  for  the  use  of  the 
mills  on  the  Esk  220  cubic  feet  per  minute, 
or  for  the  year    115;688,000 

Srd.  The  quantity  run  over  the  Glencorse 
waste  weir,  derived  from  the  3,694  acres 
draining  into  that  reservoir,  as  ascertained 

by  daily  gaugings,  amounted  for  the  year  to  264,241,072 
And  allowing  the  same  proportion  for  the  810 

acres,  between  the  reservoir  and  the  Crawley 

water  house,  there  falls  to  be  added 66,748.688 

Making  an  aggregate  waste  during  the  year  of  309,989.666 
Out  of  the  total  rainfall,  therefore,  these 

three  items  account  for 668,892,791 

4th.  The  deficiency  therefore  is  88,648,845 

or  13017  per  cent,  of  the  whole  rainfall  due,  and  due 
exclusively,  to  absorption  and  evaporation. 
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The  mode  by  wWch  the  author  had  ascertained  the 
loss  was  by  aecoonting  for  the  total  quantity  of  water  aiisiag 
fitmi  the  lainfall,  and  holding  the  difftarenoe  between  the 
rainfell  and  the  quantity  of  water  delivered  in  town,  sop- 
plied  to  the  mills  on  the  £ak,  and  run  to  wasto,  as  the! 
due  to  evaporation  and  abiorptioii. 
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lo  condosion,  the  aathor  stated  that  he  greatly  doubted 
whether  there  was  any  instance  of  a  drought  of  a  similar 
intensity  and  duration  ever  having  occurred  in  that 
locality.  During  the  whole  seven  months  of  its  cootinn- 
■aee,  besides  fulAIliog  their  statutory  obligations  to  the 
mUlownens  on  the  E^,  the  Water  Company  were  able  to 
maintain  a  supply  to  the  inhabitants  of  Edinburgh,  Leith, 
and  Portobello,  which  only  during  six  days,  and  these  in 
the  month  of  October,  fell  so  low  as  451  cubic  feet  per 

mimte,  or  20-23  gallons  per  head  per  day  to  a  population 

<tf  200^000  persons. 


im  ^i. 


ExsiBiTiONS.— The  collective  exhibition  of  the  works 
4f  the  late  painter,  Hippolyte  Flandrin,  is  now  open  in 
the  new  building  of  the  School  of  Fine  Arts  in  Paris. 
The  proceeds  are  to  go  to  the  fund  for  assisting  unfor* 
tmate  artistB.— A  fine  art  exhibition  is  announced  to  open 
It  Alen9on  on  the  20ih  of  May  next.^The  twenty-ninth 
annual  exhibition  of  the  Rhenish  Association  commences 
Qo  the  I5th  of  April.    This  society  carries  round  its  col- 
lection to  all  the  towns  belonging  to  the  Association, 
namely,    Fribonrg,    Strasbourg,    Mayence,   Darmstadt, 
Mannheim,    Carlsruhe,   and    Stutgard,    allowing   from 
twenty-five  to  twenty-eight  days  to  each  place,  and  com- 
jdeting  ita  labours  on  the  19th  of  Octoba*.-— Besan^on 
opens  its  exhibition  on  the  15th  of  March ;  Bordeaux,  on 
the  1st  of  next  month ;  Mort,  on  the  1st  of  May ;  Saint 
Brieoc,  in  the  same  month ;  and  Toulouse,  on  the  15th  of 
jQna>— >The  exhibitions  of  Lyons  and  Pan  are  now  open. 
The  Central  Union  of  the  Beaux-Arts  applied  to  Manu- 
&ctnres,  whoee  recent  establidiment  of  a  museum  and 
itny  in  the  Place  Royale  was  described  in  the  Journqf 
a  Aw  weeks  since,  announces  its  annual  exhibition  to  be 
held  in  the  Palais  de  rindnstrie  in  August,  and  oflers  300 
faocs  Ux  the  beet  model  or  design  for  the  medals  to  be 
tVBided  CO  the  occasion,  and  which  are  to  be  in  gold, 
silver,  and  bronae.— A  general  exhibition  of  industiy  and 
indnBtzial  art  is  to  open  at  Chaumont  at  the  same  time  as 
the  anonal  agricultural  show,  which  opens  on  the  20th  of 
Kay. — ^Loutly,  the  Polytechnic  Society  of  Stettin  proposes 
to  organise  a  general  industrial  exhibition,  under  the  pro- 
leetkMi  of  the  Prihce  Royal  of  Prussia,  to  open  on  the 
15th  of  May  and  close  on  the  30th  of  June  in  the  present 
year.    It  is  proposed  to  cover  a  portion  of  the  cost  by 
charging  exhibitors  a  very  small  tax,  regulated  either 
soeording  to  the  value  of  their  contribntions  or  to  the 
space  oc9capied  by  them. 

Thk  Cabiatides  of   Salohioa. — These   well-known 

dUtaeB  have  been  purchased  by  the  French  Government. 

Hi.  Miller,  who  went  out  in  May  last  on  a  mission  from 

the  Emperor,  to  make  excavations   in  the   island  of 

Tbosos,  while  waiting  at  Salonica  for  a  boat  to  convey 

him  to  his  destination,  made  a  careful  examination  of  the 

nzias  of  the  Temple  of  the  Carlatides,  which  for  some 

years  has  been  built  against  and  encdoeed  within  walls; 

he  foond  the  statnes  themselves  deplorably  mutilated, 

and  it  was  evident,  from  the  marks  of  recent  fractures, 

that  the  work  of  destruction  was  progressing  rapidly,  and 

that  before  long  these  vestiges  of  ancient  art  would  cease 

to  exist  altogether.    Mr.   Miller  proposed  to  purchase 

them  from  the  supposed  proprietor,  but  this  man  asked 

sach  an  exorbitant  price  as  immediately  put  an  end  to 

that  idea.    Presently,  however,  it  was  ascertained  that 

the  Cariatides  did  not  belong  to  the  person  in  question, 

bat  to  the  Turkish  Government,  which,  however,  attached 

no  vidne  to  the  famous  ruin,  and    had  allowed  it  to  be 

enclosed  as  above  described.    This  fact  discovered,  Mr. 

Miller  obtained    the   aid   of  the  French  Consul,  the 

Marouis  de  Ponoharra,  and  of  the  Pacha  of  Salonka,  and, 

finally,  with  the  assistance  of  the  French  Ambassador  at 

Constantinople,  Mr.  Miller  was  authorised  to  carry  the 

Cariatides  to  France.    Another  account  of  the  transaction 


has  appeared  in  the  Journal  de  Constantinople ^  in  correction 
of  which  the  preceding  statement  has  been  published  in 
a  Paris  paper. 

BoTAL  AoADEHT  OP  Belqiuv. — The  Brussels  Academy 
has  issued  its  progi-amme  for  the  current  year,  and  a  por- 
tion of  that  for  the  succeeding  session!  The  subjects 
selected  for  memoirs  in  the  former  case  are : — Ist.  On  the 
methods  of  teaching  the  graphic  and  plastic  arts  in  tho 
Low  Countries  and  the  province  of  Li^ge  in  al I  ag'es.  2nd . 
History  of  mural  painting  in  Belgium,  and  polychromatic 
application  to  architecture,  with  the  characteristics  and 
methods  of  each  epoch  and  each  school.  3i^.  The  sys- 
tem of  estimates  for  great  architectural  monuments  ei'ected 
during  the  middle  ages,  what  portions  fell  to  the  archi* 
tect  or  director  of  the  work,  and  what  were  more  particu- 
larly in  the  province  of  artists  and  artisans  acting  indi- 
vidually or  in  corporate  bodies;  also  the  modifications 
which  have  since  taken  place  to  the  present  time.  4th. 
History  of  landscape  painting,  with  its  progress  and  trans- 
formations, ftt)m  tne  time  it  was  employed  as  a  mere  ac- 
cessory to  that  when  it  became  a  distinct  study.  The 
prizes  are,  for  the  first  subject,  a  gold  medal,  of  the  value 
of  800  francs;  for  the  second,  1,200  francs;  and  for  the 
last  two,  600  francs  each.  The  subjects  announced  for 
the  following  session  are : — 1st.  Analysis  and  appreciation, 
in  a  scientific  as  well  as  artistic  point  of  view,  of  the  prin- 
cipal methods  of  instruction  in  drawing  which  have  been 
in  use  fiom  ancient  times  to  the  present  day ;  the  value 
and  influence  of  each.  2nd.  Rubens  as  an  architect. 
There  are  many  buildings  in  Antwerp  and  Brussels  attri- 
buted to  Rubens — is  this  tradition  founded  on  fact,  or 
must  the  style  which  predominates  in  these  buildings  be 
merely  attributed  to  the  influence  of  the  works  of  Rubens 
and  his  school? 


Pnmfattnrts. 

ExHiBXTiOH.— At  a  general  meeting  of  millers,  to  be 
held  in  Dresden,  Saxony,  in  August  or  September  next, 
there  will  be  an  exhibition  of  all  mill  productions,  as  well 
as  mill  stones,  and  all  other  implements  connected  with 
mills.    Exhibitors  from  all  countries  are  to  be  admitted. 

Manohesteb  Woekubk's  Exhibition.  —  On  Monday 
aftenioon,  the  20th  instant,  a  meeting  was  held  at  the 
Royal  Institution,  Manchester,  for  the  purpose  of  opening 
an  exhibition  of  productions  contributea  by  working  men. 
The  leoture-hall  was  well  filled.  Sir  J.  Eat-Shuttlb- 
woBTH,  Bart.,  presided,  and  there  were  present  the  Mayors 
of  Manchester  and  Salford.  the  dean  of  Manchester,  isc. 
The  meeting  was  addressed  by  the  Chairman,  Mr.  Alder- 
man HeywM)d,  and  the  Dean  of  Manchester.  Amongst 
the  objects  shown  may  be  mentioned  some  carvings  of 
fruit  and  fiowers,  in  Caen  stone,  by  Mr.  Green,  a  Man- 
chester sculptor ;  a  piece  of  stone  carving,  by  Mr.  W. 
Fasana,  called  "  The  Invader" — a  serpent  who  is  stealthily 
approaching  a  bird's  nest ;  a  carvina  of  a  dead  canaiy,  in 
box-wood,  by  a  workman  employed  by  Mr.  Cowan ;  also 
one  of  Whittington  listening  to  Bow  bells.  There  are 
carvings  in  ivory,  small  models  of  steam-engines  and  ma- 
chinery, architectural  models  of  buildings,  ^c. 

Midland  Counties  Industbial  ExHiarnoN. — ^A  public 
meeting  was  held  at  Nottingham  on  Monday,  the  20th 
instant,  for  the  purpose  of  promoting  a  working  man's  in- 
dustrial exhibition  for  Nottingham  and  the  midland 
counties.  There  was  a  large  attendance  of  the  working 
classes,  and  several  gentlemen  addressed  the  meeting, 
strongly  urging  that  such  an  exhibition  should  be  held. 
A  resolution  in  favour  of  this  being  done  was  unanimously 
adopted. 

&rANDABD  OF  Eleotrical  RESISTANCE. — CoDiesofthe 
standard  chosen  by  the  Committee  of  the  British  Associa- 
tion on  Electrical  Standards,  appointed  by  the  British 
Association  in  1861,  can  now  be  procured  by  application  to 
Mr.  Fleeming  Jeokin,  G,  Duke-street,  Adelphi,  Secretary 
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to  the  Committee,  the  cost  of  a  anit  ooU  aad  box  being 
£2  lOs.  The  standard  is  a  close  approximation  to 
lO.OOO.OOO  motreseconds  in  W^r's  absolute  electro- 
magnetic system,  determined  according  to  new  and  careftil 
experiments  made  by  different  memben  of  the  Committee, 
and  the  copies  are  coostrocted  of  an  alloy  of  platinum 
and  silver,  in  a  form  chosen  as  well  adapted  for  exact 
measniement.  The  want  of  a  generally  recognised 
standard  of  electrical  resistance  has  been  uniyeiBally  felt, 
and  led  to'the  appointment  of  the  Committee,  who  now 
express  a  hope  that  the  motives  which  have  led  to  -their 
present  choice,  and  which  are  fnlly  explained  in  the 
several  reports  published  by  them,  will  indoce  all  in- 
terested in  the  progress  of  electrical  science  to  assist  in 
procuring  the  general  adoption  of  the  new  standard. 


C0ininnxt« 


Tobacco.— The  exports  from  the  United  States  of 
America  during  77  years,  in  periods  of  seven  oonsecotiye 
years,  are  as  follows  :-* 

AvEBAos  Shifhbmts  w  Skvbn  Tbabs. 


Porioda 


ItaT— 1T93 

1794— 18S0 
1801—1807 

1808—1814 

1816—1821 
1832—1828 
1829—1835 
1836—1842 
1843—1849 


1650—1866 


1857-«1863 


Hhd*. 

87,836 

n,131 
81.112 

31,141 

73,368 

86,207 

86,667 

100,423 

126,267 

116,274 


130,662 


Tlie  flnt  period  ia  ihe 
the  reTolatlonaiy  war. 
Second  and  third,  daring  the  Snropean 


Fonth,  Inehiles  war  with  Entope  of  isia, 
preveatiag  dkipmaata  duxliif  last  two  jx». 

The  flfth  to  ninth  perlodf  ihow  a  ateady 
aad  ooaataat  kiaivaM  dacta*  3G 
peace. 


(Tenth,  a  deeUoe,  at  the  end  of  whieh,  in 
1  1867,  prices  reached  their  highest  pdnt 
i  -^^  <*tafcBed  la  the  three  xnarketo,  in 
\  proportion  to  qoalitj. 
'  The  last  shows  aa  average  increase  over 
erery  preceding  one,  notwithstanding 
that  daring  the  fast  three  years  tfao 
ketoof  Virgtada  haf«  beea  etaal. 


1 


Alloys  op  Silvbb.— The  increasing  rarity  of  silver 
lately  induced  the  French  Government  to  form  an  alloy 
for  moneUiy  purposes,  consisting  of  835  parts  of  silver  «id 
165  parts  of  copper,  aud  pieces  of  50  centimes,  with  the 
figures  835  sUmped  upon  them,  are  actually  in  ciroula- 
tion.  The  fabrication  presents  no  diflScuUy,  the  laaUea- 
biiity  is  nearly  the  same,  and  the  slight  yellowish  tinge 
^  only  be  detected  by  rigid  comparison.  M.  Eugene 
Peligot  has  been  making  experiments,  with  the  view  of 
substituting  zinc  for  copper  in  the  alloy.  The  proceai 
employed  is  very  simple,  and  the  results  of  combination 
in  various  proportions  are  said  to  be  very  satisftictory. 
The  fusibility  of  the  new  alloys  is  greater  than  that  of  the 
alloys  of  silver  and  copper ;  they  are  very  sonorous,  elastic, 
and  malleable,  and  no  verdigris  is  for»ed  by  contact 
with  acids.  The  moot  economic  method  of  restoring  the 
coinage  would  be  the  employment  of  the  old  sttver  in  the 
new  ^loy.  One  per  cent,  of  zinc  is  already  employed  in 
the  French  copper  coinage,  and  this  amaU  proportion 
suffices  to  give  qualities  to  the  coinage  which  copper  does 
not  possess.  The  small  Swiss  coins  made  at  Paiis  conUm 
zuio  associated  with  copper,  nickel,  and  silver.  M.  Peli- 
got has  formed  alloys  in  the  following  proportions:— 
Silver,  960,  zinc,  50 ;  silver,  900,  zinc,  100 :  silver,  800.  zinc, 
200.  Ternary  alloys— sUver.  900,  copper,  50,  zinc,  50: 
BilTer,  800,  zinc,  100,  copper,  800;  saver,885,  copper,  98, 
wn^  72. 


scnptwn  list   is  at  present  totally  inadequate  to   the 
oecasion.  the  prodacts  wbieb  have  been  sent  in  to  the 
committee,  or  are  ready  when  called  for.  are  such  as  to  be 
creditable  to  the  colony,  mora  especially  oonsiderini?  the 
shortness  of  time  alkmed  forappealmg  to  the  poblic.   The 
list  contains  a  great  variety  of  Tasmanian  timber  in  the 
shape  of  ordinary  market  woods,  of  Use  gam  and  stringy 
bajk,  railway  sleepers,  Ac.,  Florentine  marble  granite 
from  the  east  coast,  wheat,  oats,  barley,  oatmeal,  floor, 
ale,  Ac,  Tasmania-grown  field  and  garden  seeds,  silk- 
worms,  a  wool  press,  a  tobacco  eutting-niachine.  Ac. 
,,J^^^^f^^*^\AQRiouwrxjiiAjj  Show.— The  annual  exhi- 
bition of  the  Northern  Agricnltoral  Society,  which  is  now 
r^rded  as  one  of  the  principal  events  of  the  year,  came 
off  at  Longford  on  the  2bd  November  last,  and  was  beyond 
eveiy  other  snow  moat  successful.  The  exhibition  of  hoises, 
catUe,  and  sheep  was  unparalleled.    What  with  the  large 
number  and  general  excellence  of  the  entries,  the  judges 
had  no  easy  task  to  perform.      The  attendance  was  about 
the  same  a»  usual,  upwards  of  2,000  people  being  present, 
and  eompnsed  visitors  and  buyers  from  all  parU  of  the 
i!  ^JS^  ^^^  extremities— Hobart  Town   and  Fal- 
month.   The  amount  of  admission  fees  taken  at  the  imte 
was  £108.  ®^ 

New  Sooth  Wales.— Aobioultubb.— The  retoma 
show  that  the  wheat  harvest  was  by  no  means  so  eom- 
pleto  a  failure  from  the  rust  as  was  generally  anticipated^ 
There  was  half  a  harvest— fully  half  of  the  average  of 
the  previous  ten  years.  The  produce  is  put  down  at 
80^919  bushels ;  in  the  previous  year  it  was  only  1,054,954 
bnsbels,  and  in  1856,  the  most  productive  year  of  the 
decade,  it  did  not  exceed  1,756,964  bushels.  As  the 
wheat  harvest  was  known  to  be  a  total  fiiilure  m  some 
plaees,  it  seems  to  follow  that  in  some  others  the  damage 
done  must  have  been  very  slight.  The  area  of  land  pat 
nnder  wheat  was  103.942  acres,  less  not  only  than  in  the 

paseedmg  year,  bat  than  in  the  four  preceding  years 

The  tobacco  manufacture  shows  a  very  marked  increane, 
the  quantity  produced  in  1865   being  36.443  cwt.    ae 
against  8,755  cwt.  in  the  previous  year,  and  1,587  cwt. 
in  1861.    The  principal  seat  of  the  manufacture  is  at 
Mdtland.      Recent   attempts  to  grow   tobacco   on   the 
Lachlan  seem  to  promise  favourably,  and  there  seeme 
evwy  hope  that  the  western  district  may  become  the 
seat  of  a  prosperous  tobacco  agriculture  as  well  as  of  a 
tobacco  manufacture.— The  quantity  of  fugar  refined  was 
169,280  cwt.,  which  was  a  sUght  increase  over  that  of 
the  previoBs  year.    There  are  five  establishments  in  the 
cotony,  but  only  two  of  them  were  at  work.     Thia  do- 
I^ment  of  manufacturing  indnstiy  would  receive  a  con- 
siderable impulse  if  agricultural  industry  would  but  Uko 
the  turn  of  sugar  cultivation.    Experiments  tend  to  show* 
that  the  soil  and  climate  are  admirably  adapted  to  the 
growth  oi  the  oane,  and  that  the  profit  on  the  operation 
would  be  fiir  greater  than  can  be  obtained  from  any  other 
branch  of  agriculture. 


€aimtL 


Tmiuxusk  VaoDucrrs  sob  th»  Nbw  Zbalamb  Bxht- 
Bnxosw— Baoent  aeconnts  state  that,  though  the  sob- 


».  Samubl  Gbeosow,  M.P.  for  Lancaster,  died  oik 
We^iesday  the  8th  of  February.    He  was  in  his  plaoe  ia 
the  House  of  Commons  on  the  Tuesday  evening.    Sh<»tlT 
bejbre  three  o'clock  on  the  following  morning  ho  wiu» 
aerasd  with  iUness  at  his  house.  Upper  Harley  street,  and 
died  m  three- quartere  of  an  hour  afterwards,  in  the  70th 
yyo^  liw  age.    He  was  the  eldest  son  of  the  late  Samnel 
Gregson,  Esq.,  who  filled  the  office  of  Mayor  of  Lao- 
saster  in  the  year  1826.    Bhwight  up  in  eaily  life  to  rely 
on  the  result  of  honest  persevennce  and  steadv  applieatfoo 
the  character  of  Mr.  Gregson  was  soon  appreciated  in  Ihi 
ooTOtifiy.house  at  Liverpool,  where  he  commenced  him 
oomtnercial  career.    He  was  selected  by  his  employei^to 
positions  of  trust  and  confidence  unusuat  for  so  younir  • 
man,  and  in  conne  of  time  proceeded  to  Calcotta  w£ 
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be  developed  a  biiiimn,and  aliinalely  returned  home, 
eitablishiog  a  firm  in  LondoD  which  carried  on  oommercial 
operations  of  great  magnitude  in  the  China  trade,  and  for 
many  years  hasoootiDoedto-holda  high'Stid  respected  posi- 
tioo.     In  1837,  Mr.  Grepaon  unsncceasfully  coDtested  the 
borough  of  Lymington,  in  Hampshire,  and  in  1847  he  was 
first  retomed  in  the  liberal  interest  for  his  native  town, 
Lancwltr,    but    wm   unseated    on    petition.      At    the 
next  general  election  he  was  again  returned  to  Parlia- 
ment, and  has  continued  to  represent  Lancaster  ever  since. 
For  sixteen  years  he  advocated  a  reduction  in  the  duty  on 
taa;  he  felt  itiat  to  tax  heavily  the  produce  of  China, 
while  the  Chinese  were  oompelled  to  admit  our  mann- 
fiKUues  At  a  low  tariff,  was  unjust,  apart  from  an  anxious 
desire  to  aee  his  own  countrymen  supplied  at  the  lowest 
eoil  with  suoh  an  important  article.    Year  after  year, 
therefore,  as  chairaum  of  the  East  India  and   Chma 
AMBiation,  Mr.  Qregson  urged  the  subject  on  successive 
Chancellors  of  the  Ezohequer,  and  in  February,  1863,  he 
presided  over  an  influential  meeting  of  merchants  and 
otbers  for  the  purpose  of  obtainipg  a  reduction,  and  in  a 
few  waahs  ailwwaids  had  the  aaiisfactioD  of  hearing,  in 
xnmsaally  oomptimentary  terms,  from  Mr.  Gladstone  that 
the  tea  duty  was  reduced  to  one  shilliog  per  pound.    In 
a  similar  spirit,  though  with  less  suooess,  Mr.  Gregson  has 
urged  the  importanoe  ef  reducing  the  duty  on  aalt  in 
India.    Everything  connected  with  tlie  East  met  with 
Mr.  Gregson's  easaest  attantioa,  and  as  one  who  had 
■wliseti  ttte  tadionwassof  eoit espondiiy  with  India  found 
the  Gape    of  Good  Hope,   he  justly  appreeiated  the 
ftoilitjes  of  the  overland  route  opened  up  by  Lieutenant 
Wagiigni;  he  was  an  eady  -promoter  of  the  Bed  Sea 
td^raph,   and  had  zeeently  been  occupied  in  the  im- 
podiot  question  of  establishing  railways  in  China.    He 
vunipected  by  all  padies.    Tiioogh  nuking  no  pee- 
tcDMos  as  an  orator,  whenever  he  lose  in  Parliament  he 
wss  always  listened  to  with  respectful  attention ;  and  his 
sdriee,  partJcalarly  on  matters  connected  with  the  tcade 
<ii  Isdia,  was  highly  vahied.    He  was  always  known  as  ft 
hard  working  member  of  the  House  of  Commons,  regidar 
m  his  attendaDoe,  and  zealous  in  the  performance  of  his 
dnties.     The  building  of  a  beautiful  church  upon  thcib 
Moor,  at  Lancaster,  was  due  to  his  liberality,  as  well  as 
sons  handaome  baths  and  washhouses.    He  was  elected  a 
neaibsr  «f  the  Society  of  Arts  in  1853,  and  served  'for 
some  tiaae  4m  ihe  Counoil,  where  his  advioe  was  highly 
cabled  by  his  oolleagues,  bv  whom  his  loss  is  much  i»- 
«ntted. 


mav  have  pravioualy  been  given,  it  is  believed  that  this 
will  be  the  first  course  of  kctures  on  this  important  sub- 
ject which  has  been  delivered  in  the  country. 

Rain. — In  the  Journal  of  last  week,  under  the  title 
What  is  an  inch  of  rain  ?  appeared  an  extract  from  the 
weekly  return  of  the  Registrar-General,  respeeting  the 
rainfall.  M.  Petit,  the  durector  of  the  Observatory  of 
Toulouse,  speaking  of  the  late  heavy  rains,  says : — "  The 
quantity  is  not  so  unusual  as  at  first  sight  would  appear. 
The  average  annual  fall  is  about  60  centimetres,  rathw 
more  than  two  feet  English,  spread  over  about  a  hundred 
rainy  days,  thus  giving  an  average  &11  of  about  six  milli- 
metres for  each  day,  or  about  six  litres,  10  to  11  pmis 
English,  per  square  metre.  The  average  of  the  heavy 
rains  of  the  15th,  16th,  and  17th  of  Januaxy,  in  the  pie- 
sent  year,  rose  to  about  nine  millimbtres.  Greater  fidls 
have  often  occurred  in  France.  On  the  19th  of  Septem- 
ber, 1844,  35  miUua^tresof  rain  fell  at  Toulouse  in  thirty 
minutes ;  and  on  the  lOch  of  August,  1859,  there  fell  £9 
millimetres  in  two  successive  storms  of  about  forty  minutes 
each  in  duration.  ...  In  recalliqg  the  impression  of  tenor 
created  by  the  sight  of  a  precipice,  one  is  inclined  to  ask 
how  it  is  that  we  are  not  terrified  at  such  enormous  quan- 
tities of  water  being  suspended  over  our  heads.  But  the 
question  appears  under  a  still  mere  eKtzaoidinaiy  aspect 
when  we  consider  the  amount  of  heat  required  to  vaporise 
all  the  water  which  we  receive  in  the  form  of  lain. 
Whan  we  remember  that  in  the  tropics  there  falls  aboat 
two  metres  of  water  per  annum ;  that  in  our  dimate  we 
have  never  less  than  50  or  60  centxmMres;  and  that  l^e 
mnssen  of  snow  in  the  polar  regions  must  also  furnish  a 
great  quantitv  of  water,  it  will  readily  be  admitted  that 
the  annual  rainfall  most  be,  at  least,  equal  to  a  stantmu 
of  water  all  over  the  globe  of  50  centimetres,  upwards  of 
19}  inches  English.  .  .  It  is  ea^,  with  these  livsts  given,  to 
see  that  the  evaporation  caused  by  the  iieat  of  the  son 
must  render  to  the  atmosphere  about  176,000,000,000 
cubic  metres  4>f  water  per  day,  or  latber  more  than 
2,000,000,000  of  litres  a  second.  .  .  And  yet  the  fniaaee 
is  38  mtUioos  of  lei^es  distant  from  us  I " 
I  Tba-xakino.— A  correfpoodent  of  the  Timet  says  he 
finds,  from  careful  inquiry,  that  it  ia  usual  to  brew  64 
pints  from  1  lb.  of  tea  leaves,  to  which  are  added  4  lbs.  gf 
sugar  and  8  pints  of  milk — 75i  pints  in  alL 


Ititts. 


i^BOTaonoN  TO  Invsntions^— On  Tnes- 
^  Mr.  Milner  Gibson,  in  committee  of  the  whole  'house, 
<MBed  leave  to  bring  in  a  bill  for  the  pixitection  of  in- 
wotioQiaDd  designs  exhibited  at  certain  industdal  exhi- 
httiooi  in  the  United  Kingdom.  The  Dublin  Interna- 
iiooai  Exhibition  (1865)  Bill  was  read  a  third  time  and 


BaxAju  ScBOOL  OF  NavjUj  ABOHXTEcniBE  AWD  Marimb 
£>eixBXBnfo. — A  course  of  three  lectures,  on  *'  Mag- 
oetical  Errors,  Compensations,  and  Corrections,  with  spe- 
cial reference  to  Iron  Ships  and  their  Compasses,"  is  to  be 
^tliised  in  the  Old  Lecture  Theatre  of  the  South  Ken- 
■agton  Museao,  on  Thursdays,  March  9,  16,  and  28, 
1^,  from  four  to  five  o'clock  p.m.,  by  George  Biddell 
Aoy,  Esq.,  Astronomer  Royal.  The  subject  will  be 
heated  under  the  following  beads: — 1.  Terrestrial  mag- 
Dstism,  and  the  magnetism  of  permanent  magnets.  2. 
TnoBient  induced  magnetism  of  iron.  3.  Sub  permanent 
nognetism  of  iroo.  4.  Correction  of  magnetic  disturbing 
^xeos.  5.  Magnetism  of  ships,  especially  of  iron  ships, 
^  correction  of  their  magnetic  disturbing  forces  on  the 
^'s  comnaas.  At  the  dose  of  each  lecture,  the  Astrono- 
j^w  &9Hd  will  wait  to  give  separate  explanations  to  any 
^^ndoal  members  of  the  clas^    Though  single  leotmes 
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MannfiMtiirM."    (Lecture  IV.) 

B.  Geographical,  Sf.  1.  Hr.  C.  R.  Murkhem,  "  On  the 
Origla  and  Migrations  of  the  Greenland  Eaqoimanx."  2. 
Capt.  Sherard  Osbom,  **  Remarki  on  Dr.  Petennan'f  let- 
ter on  lYorth  Polar  Biplomtion.** 

Actuaries,  7. 

HajMl  Inst.,  3.    Piof.  TpidaU,  F.R.S.,  '*  On  Electridty.** 
Toss  ...Medical  and  Chimrgical,  8^. 

Ciril  Engineers,  8.  Renewed  Ditoudon  upon  Mr.  £ngland*s 
Paper  on  "  Qlflkid's  Li\)ector.**  And,  time  permitting,  Mr. 
H.  B.  Hederttedt,  "An  Acooaat  of  the  Drainage  of  Paris.** 

ZooiogiGal,  S|. 

Anthropological,  8. 

Bojal  Inst.,  3.    ProfiissorHofBuiui,  F.B.8., "  Anlalrodve- 
uon  to  the  Study  of  Chemistry.*' 
Wao.  ...Society  of  Arts,  8.     Mr.  F.  W.  Campin,  **0n  the  Means 
•mployed  in  taking  Fish,  espedally  with  refereaoe  to  Sub- 
marine Illnmination.*' 

Bciyal  Inst.,  3.    Prof.  MawhalT,  "  On  the  Norrous  System.** 

Pharmaoenlical,  6. 
T]niBS.MBoyal  Inst.,  3.    Prof.  Hoftnann,  F.B.S.,  "  Aa  Introdnetioa 
to  the  8ti4y  of  Chemistry.'* 

Antiquaries,  8. 

Royal,  8|. 

Linnaan,  8. 

Chemical,  8.  1.  Dr.  Cnoe  Calvert,  "  Action  of  Silicate  and 
Carbonate  of  Soda  on  Cotton  Fibre."  2.  Dr.  C.  Calrert, 
"  Bihydrafte  of  Oxide  of  Phenyl."  3.  IlofaMor  Bloxna, 
**  Action  of  Chlorine  on  Arsenious  Add.**  4.  Mr.  Choreh, 
••  A  Htw  Cornish  Miaetal." 

B.  Society  Club,  6. 

Artists  and  Amateurs,  8. 
Fu.......PhUoloffieal,  8. 

Boyal  Inst,  8.  Mr.  James  Fergnsson,  *<  On  the  Taapla 
and  Holy  Sepulchre  at  Jerusalem.** 

Archaologieal  last,  4. 
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ObdinIry  Meetings. 

Wednesday  Evenings  at  8  o'clock. 

MiBGB  8.— «  On  Cotton  Qins."  By  Zkbah  Colbubn, 
Eiq. 

Mabor  15. — «  On  Marine  Engines  from  1851  to  the 
prawot  time.**     By  W.  Pbooteb  Buboh,  Esq.,  G.E. 

Oantor  Lectures. 
The  Second  Course  of  Cantor  Lectures,  the 
subject  being  "  The  Applications  of  Geology  to 
the  Arts  and  Manufactures/'  by  Professor  D.  T. 
AssusD,  M.A.,  F.R.S.,  is  now  being  delivered  on 
Monday  evenings,  at  Eight  o'clock,  as  follows : — 

Maboh  6th. — Lbctubb  5. — On  Stratified  Deposits  of 
If  inetals,  as  Coal  and  Iron  Ore,  asaally  obtained  by  Mining 
OpeiatioDs,  and  on  Mining  Methods  for  such  Deposits. 

Mabch  ISth. — Lbotube  6. — On  Metalliferous  Veins 
or  Lodes  and  their  Contents,  and  on  the  Extraction  of 
Mrtalliferons  Minerals  from  Lodes. 

These  Lectures  are  free  to  Members  (without 
ticket),  and  every  Member  has  the  privilege  of 
admitting  One  Friend  to  each  Lecture. 

Art-Workmanship  Prizes. 
In  reply  to  the  letter  addressed  by  the  Council 
to  the  principal  City  Companies,  the  following 
has  been  received  from  the  Salters'  Company: — 

Balten*  Hall,  14th  Fet^,  1866. 

81B, — The  application  made  to  the  Master  and  Wardens 
odheSalteiV  Ccmpany,  for  aid  in  forwarding  the  endeavour 
of"  The  Society  for  the  Enooaragement  of  Arts,  Mann- 
fitftoreB,  and  Commerce,"  to  improve  the  artistic  taste 
tod  diflfiil  manipolatlon  of  the  art  workman,  by  giving 
prizes  for  the  best  works  execnted  from  examples  provided 
bf  the  Society,  was  laid  before  the  Court  of  Assistants  at 
ihstr  recent  meeting.    The  application  was  favourably 
entertained,  and  1  have  the  plearare  to  inform  you  that 
the  Baiters'  Company  resolved  to  become  annual  sub- 
ttribers  of  ten  guineas  in  aid  of  the  fhnd  for  granting 
prizes  for  improving  the  artistic  taste  and  skilful  manufac- 
ture of  the  art- workman,  and  I  enclose  a  cheque  for  the 
frst  year's  sal)Soription.  1  am,  &c., 

Edw.  Thompson, 
Cleik  of  the  Salters*  Company. 
To  P.  Lfl  Here  Foster,  Eeq. 


ImetMngs  af  tint  SAntls* 


Cantor  Leotitres. 

Seoond  Coubsb. — ^FouBTH  Lbotube. — ^Mondat,  Feb.  27. 

Stones  used  in  CoHSTBucrnoN,  ^o. 

ProfesMr  Ansted  commenced  by  stating  that  from  the 
consideration  of  materials  obtained  from  superficial  ao- 
cumulations,  not  regularly  stratified,  we  pass  to  stratified 
and  igneous  rocks,  removed  either  by  quarrying  or  by 
mining,  and  he  proposed  to  bring  under  notice  the  ftots 
determined  concerning  stones  usm  for  constructive  pur- 
poses. So  far  as  their  uses  extend,  these  minerals  may 
be  grouped  in  many  ways.  They  are  required  for  con- 
structive purpoees — (1)  as  squared  or  rough  stones,  fit  for 
building  walls  of  houses,  churches,  and  palaces ;  (2)  for 
paving  and  roofing;  (8)  for  road-m^ing;  (4)  for  the  finer 
kinds  of  construction  ;  and  (5)  for  artistic  purposes.  The 
same  kind  of  stone  is  often  used  for  two  or  more  of  these 
purposes,  but,  as  a  rule,  the  less  perfectly  crystalline  kinds, 
lieing  cheaper  and  more  easily  worked  than  the  others, 
are  used  for  commoner  purposes;  the  harder  kinds, 
capable  of  receiving  a  high  polish,  being  reserved  for 
more  artistic  purposes.  Commencing  with  building 
materials,  we  may  regard  them  as  of  three  classes— > 
granite,  sandstones,  and  limestones ;  but  there  is  another 
division  into  two  classes,  namely,  those  worked  by  the 
pick  or  by  wedges,  and  those  worked  by  the  mallet  and 
chisel.  The  latter  are  freestones,  and  include  marbles, 
limestones,  and  sandstones.  The  former  include  granites, 
quartz  rocks,  oonglomemtes,  Ao.  Granites  are  procured 
on  a  large  scale  from  Cornwall  and  Devonshire,  where 
they  are  worked  with  facility  and  cheapness ;  others  are 
from  Peterhead  and  Aberdeen.  Others,  harder  than 
either  and  of  a  darker  colour,  are  from  Guernsey,  Malvern 
Hills,  and  Leicestershire.  Granite  consists  of  cnrstals  of 
quartz,  felspar  and  mica  in  crystalline  quartz.  The  mica 
Is  frequently  replaced  by  hornblende,  the  result  being 
syenite.  The  felspathicportion  of  the  stone  also  is  some- 
times albiUf  in  which  the  alkaline  element  is  chiefly  soda 
instead  of  potash.  Granite  may  be  coarse  or  fine  grained. 
Some  kinos  are  brittle  and  others  tough ;  some  break 
along  lines  of  natural  fiacture,  while  others  resist  regular 
fiacture.  Chemically,  granite  U  a  silicate  of  alumina 
and  potash,  with  a  little  iron  and  lime,  coda  some- 
times replacing  the  potash  ami  jnagnesia  the  lime.  To 
a  certain  extent,  granites  are  mixtures  of  crystalline 
minerals  in  various  proportions,  and  an  average  variety 
contains  from  two  to  three-fifth  parts  of  crystals  of  quartz 
pr  crystalltne  quartz,  about  the  same  of  felspar,  and  the 
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remainder  mica.    Granite  possesees  a  mean  speciBo  gra- 
vity of  2*66,  80  that  the  cubic  foot  weighs  166|  lb*. 
Fourteen  cubic  feet  to  the  ton  is  the  usual  estimate.    I^ 
toughness  is  great»  and  varies  much  in  different  samples. 
Fresh  unweathered  granite  will  bear  any  direct  crushing 
weight  to  which  it  can  be  exposed.      Granite  contains 
about  0-8  per  cent  of  water,  that  can  only  be  driven  off 
by  continued  exposure  to  heat.      In  its  ordinary  state, 
and    containing    this    quantity    of  water,    it    is    still 
capable  of  absorbing  about  one-fourth  more  (or  0*2  per 
cent.),  when  placed  in  water  for  a  few  hours.    Expressed 
in  another  way,  a  cubic  yard  of  granite  contains  some- 
thing more  than  ^  gallons  of  water,  and  can  absorb 
nearly  a  gallon  more  on  being  placed  in  pure  water  for  a 
short  period.    To  a  small  extent  granite  is  soluble  in  pure 
water  and  hydro-chloric  acid.     The  solubility  of  granite 
in  pure  water  and  hydro-ohlorio  acid  is  among  the  tests 
of  its  value.    A  specimen  was  found  to  lose  0*25  per  cent, 
of  its  weight  in  water,  and  5  per  cent,   in  acid.     For 
various  public  works,  as  bridges  and  harbours,  and  for 
some  public  buildings  granite  is  adapted,  but  its  hardness 
and  the  cost  of  working,  limit  its  ube  to  works  of  praq|.ical 
utility  where  durability  is  essential.    But  good  varieties 
require  to  be  selected,  and  some  granites  are  not  more 
proof  against  weather  than  limestones.   Basalt  is  a  material 
used  for  rough  walls  and  road  material.  In  this  rock  a  large 
percentage  of  iron  is  a  prevailing  feature,  while  the  per- 
centage of  potash  and  soda  is  not  excessive.    The  tough 
na'ureof  this  rock«  and  the  mode  in  which  it  weathers, 
leaving  round  lumps,  separated  by  powdery  rubbish,  are 
due  partly  to  composition  and  partly  to  the  mode  of  for- 
mation of  the  rock.    The  columnar  form  of  basalt  is  due 
to  the  same  causes.    Greenstones  ai-e  varieties  of  basalt, 
and  trap  is  a  name  given  to  rocks  of  this  kind.    All  are 
useful  for  road  metal.     Of  other  rock  not  freestones, 
quarlzites  and  quartz  conglomerates,  are  rarely  used  for 
oUidi'  than  rough  walls.    Indurated  schists  are  durable, 
but  not  ornamental,  and  very  difficult  to  work  into  any 
convenient  form.    Indurated  sandstones  are  more  valuable 
and  are  occasionally  employed   in  engineering  works. 
Flag  stones  are  valuable  for  paving,  but  not  available  for 
other  purposes,  except  that  they  are  sometimes  used  for 
party  walls.  These  materialsarehard,  dense,  non-absorbent^ 
and  resist  atmospheric  influences.     They  are,  however, 
difficult   to  manipulate,    and   cannot  be  recommended 
except  for  special   uses.      Paving   and   road   material 
must  be  considered  among  these.    In  quarrying  granite 
the  nature  and  position  of  the  system  of  joints  and  natural 
fractures  that  affect  the  rock  are  important  considerations, 
and  depend  on  the  geological  axis  of  the  district  and  the 
direction  of  elevation  of  the  rocks.     In  granites  only 
certain  veins  are  valuable.      These  are  of  small  extent 
compared  with  the  mass  of  the  stone,  and  are  enclosed 
on  either  side  by  walls  of  inferior  material.    Granite  is 
irregular  in  its  composition ;  but  the  larger  the  mass  the 
less  are  the  ixregolarities  perceived.     In  England  the  fine 
and  durable  qualities  occur  larger  in  Cornwall  and  Soot- 
land  than  in  Guernsey  or  Charnwood  Forest,  and  the 
granite  for  extensive  works  should  be  sought  for  rather 
in  the   former  than  the  latter  localitii's.      Freestones 
are  stones  that  may  be  worked  with  mallet  and  chisel, 
and  sculptured  without  difficulty.      Of  these  some  are 
crystalline,  as  the  varieties  of  marble,  dolomites,  alabaster, 
ronlachite,  spars,  stirpentine,  &c.      Of  fine  roarldes  only 
Carrara  yields  great  supplies.    Cairara  marble  is  obtained 
from  a  quarry  nearly  midway  between  Leghorn  and  Genoa, 
and  close  to  the  bay  of  Spezzia.     The  quarries  are  very 
accessible.      The  veins  of  marble  are  in  the  Apennines, 
and  include  many  varieties.    The  marble  is  quarried  b3' 
first  loosening  the  large  masses  by  blasting,  after  which 
wedges  are  applied  until  the  blocks  are  detached.     The 
finest  blocks  are  removed  in  the  rough,  but  the  others  are 
shaped  into  oblong  squares.    From  two  to  three  thousand 
men  are  emplo^red  constantly  in  the  quarries  now  in  work, 
which  number  from  thirty  to  forty  for  common  kinds,  and 
t«n  or  twelvo  for  fine  marbles.    Tho  annual  production 


exceeds  60,000  tons.     Marbles  of  inferior  quality  are 
quarried  li)Fo  limestones.    The  best  black  are  found  in 
Derbyshire,  wttere  they  form  part  of  the  caiboaiferoas 
series.    Red  are  rare  and  valuable.    Tellow  aro  chiefly 
found  in  Italy.    The  mixed  colours  are  more  commoo. 
There  are  numerous  vaiieties  found  in  England,  chiefly  in 
Derbyshire  and  Devonshire.    Ireland  also  contains  many. 
India  is  rich  in  marbles.     On  the  continent  of  Europe, 
Belgium,   France,  Spain,  Poilugal,  and  many  parte  of 
Germany  all  yield  excellent  varieties,  worked  cheaply  for 
ordinary  purposes.      Serpentine  is  used   as  a  kind    of 
marble.    It  is  a  silicate  of  magnesia,  coloured  by  metallic 
oxides,  of  iron,  nickel,  and  chrome.    The  Lizard  rock 
contains  veins  of  extreme  beauty,  remarkable    for   its 
brilliant  colour  contrasted  by  the  purest  white.      The 
Italian  serpentine  {c^hite)  is  different  and  far  less  brilliant. 
Irish  Cooneuuira    marble   is   a  variety  of   serpentiDe. 
Alabaster,  of  pore  white  or  grey  colour,  and  transparent, 
is  a  very  beautiful  matei'ial,  very  easily  worked,  and  in- 
expensive, but  it  will  not  stand  exposure.     It  is  obtained 
in  large  quantities  in  England,  but  the  largest  and  best 
supply  is  from  Italy  and  Greece.    Ordinary  freestones 
are  either  limestones  or  sandstones ;    the  former   con- 
sisting   of    two    groups — the    limestones    properly    so 
called    and    the    magnesian    limestones,  or    dolomites. 
Of  sandstones,  the  Craigleith  is  one  of  the  best.     It  is 
obtained  fiom  the  carboniferous  rocks  in  the  neigbboor- 
hood  of  Edinburgh.    The  oolooc  ia  lightish  grey,  and 
the  grain  fine.    The  cement  is  siliceous.    It  oontaina  98 
per  cent,  silica.    The  beds  vary  in  thickness,  the  thickest 
being  ten  feet.    The  number  of  workable  beds  U  very 
large.    A  cubic  foot  of  the  stone  weighs  1461bB.,  and 
abftoibs  four  pints  of  water.     It  resists  crushing  weights 
to  the  extent  of  5,S001bs.  to  the  square  inch.    It  darkens 
by  exposure  to  a  smoky  atmosphere  and  frost.     It  ia  an 
expensive  stone.    Other  coal  gnts  are  good,  but  not  equal 
in  colour  or  composition  to  Craigleith.    Stones  from  the 
old  red  sandstones,  on  the  east  coast  of  Scotland,  are  dark- 
coloured  and  flaky,  but   hard,  and    resist  atmospherio 
action.    Of  these  Dundee  stone  is  dark-brown,  owing  to 
the  presence  of  iron  oxide.    Arbroath  is  greenish  grey ; 
not  objectionable.    Yeiy  I«i8«  blocks  of  uniform  appear- 
ance may  be  obtained,  for  buuding  and  pavements.    York- 
shire sandstones  of  the  millstone-grit  series  are  durable 
both  for  building  and  paving.    The  Stenton  quarries,  near 
Durham,  have  supplied  good  ^tone.    The  Park-spring 
stone,  from  near  Iieeds,  and  others  from  the  neighbour- 
hood of  Halifax  and  Huddersfield,  are  good.    These  may 
be  described  as  fine-grained  stones,  cemented  with  argillo- 
silieeous  cement,  coloured  by  oxide  or  silicate  of  iron,  the 
colour  varying  from  bluish  green  to  pale  brown.    Tiiey 
weigh  about  1451b9.  to  the  cubic  foot,  and  support  a  citUh- 
ing  weight  about  equal  to  Craigleith ;  but  they  abeoib 
water  readily  and  part  with  it  freely,  and  are  apt  to  peel 
when  placed  in  walls.    Th^y  aro  unsafe  when  in  contact 
with  damp  earth,  or  where  there  is  no  circuli^Uon  of  air. 
Sandstones  of  the  lower  new  red  standstone  series,  con- 
sisting of  fine  siliceous  grains  with  nugnese-calcwneoaa 
cement,  are  quarried  at  Mansfield,  in  Nottinghamshire. 
There  are  two  varieties ;  one  red,  weighing  148}lb8.  to 
the  cube  foot,  and  the  other  white  ana  heavier.    Both 
are  absorbent,  taking  up  from  four  to  five  pints  of  water 
to  I  ho  cubic  foot.    They  wear  well,  but  are  not  safe  in  a 
moist,  smoky  atmosphere.     At  Liverpool  much  stone 
from    this  rock  is  used.      A  sandstone  of   the  lower 
secondary  period,  better  than  most  of  the  varieties  from 
contemporaneous  beds,  is  worked  near  Whiti^y,  in  York- 
shire, and  largely  exported.     Of  other  sandstones,  those 
of  the  Wealden  period  are  irregular  in  their  composltian 
and  easily  acted  upon  by  weather.    Some  of  the  sand- 
stones of  the  cretaceous  series  are  better.    The  Godstone 
and  Maidstone   fire-stones  and  the  Chilmark    siliceous 
limestone  are  very  valuable  for  certain  purposes.      Chil- 
mark is  rather  a  siliceous  limestone  than  a  sandstone. 
It  is  heavy  and  non-absorbent.    Sandstones,  oonsisttog  of 
detached  grains  of  indestructible  material,  cemented  to- 
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bjaome  foreign  Bobatanoo  that  haa  been  held  ia 
depend  on  tha  nAttire  of  the  cementing  medium 
ir  durability.  Where  this  is  calcareous  or  marly, 
n  irony,  it  ia  affected  by  weather,  but  where 
Uoeoai  it  ia  safe.  When  auidstone  is  laminated, 
nten  .ind  ultimately  prodncea  disintegration.  Many 
loes,  ill -adapted  for  external  walls  and  facings,  are 
la  M slabs,  either  for  foot-paving,  curbs,  or  other  pur- 
nd  also  for  party- walls.  Limestones  are  better  for 
If  ooQstmctioni  than  sandstones ;  they  are  more 
BDrked,  and  therefore  cheaper,  more  varied  in 
ud  appeannce ;  the  useful  kinds  are  more 
distributed  and  the  colour  is  more  pleasing. 
,Bith,  Ketton,  Bamack,  and  Caen  varieties  are 
known  limestones  in  London  and  its  neighbour- 
Ikcir  properties  are  very  different.  Many  other 
iSalooal  use,  some  from  the  carboniferous  series 
idvian  rocks.  Even  chalk  is  used  occasionally 
lie  purposes,  in  the  interior  of  buildings. 
I  is  the  hardest,  the  least  absorbent,  the 
and  the  most  resembling  marble  of  all 
materials.  The  upper  member  of  the 
!ngland,  wherever  it  is  developed,  contains 
of  shelly  limestone,  partaking  of  that 
F  teeter  wliich  has  been  long  known  as  oolite 
Some  of  these  bands  which  are  least  shelly 
building  stone.  The  upper  members  of 
series  pass  into  the  Purbeck  series  (which 
rPkirbeck  inarble  ").  Portland  stone  is  heavy, 
[fiom  13d  to  148  lb.  to  the  cube  foot.  Itahsotbs 
fpinu  of  water  per  cubd  foot.  It  is  composed  of 
carbonate  of  lime,  with  rather  more  than  1 
of  silica  and  carbonate  of  magnesia.  It  can  be 
in  blocks  of  any  size,  and  can  be  worked  either 
lAiMl  or  the  plate  saw  without  difEculty.  It  is, 
i;  eapensive.  It  bears  a  pressure  of  3,279  lb. 
(owuing.  The  heavier  beds  are  the  most  durable 
iSTBhitecture,  but  the  upper  beds,  or  roach,  are 
iir  some  purposes,  especially  docks,  piers,  and 
works.  The  roach  is  less  oolitic,  and  its 
;  medium  more  perfectly  crystallized  than  the 
and  it  resists  alterna<ions  of  dryness  and 
i;  Int  is  less  sightly,  anil  could  not  be  trusted  in 
irihiations  in  the  air.  The  best  quarries  of  Port- 
ive  on  the  eastern  side  of  the  island.  Bath 
i^Mxt  in  importance  to  Portland,  and  their  cheap- 
of  working,  abundance,  and  pleasing  appeai- 
CAOscd  theui  to  be  adopted  throughout  the 
England,  wherever  they  could  be  conveyed  at 
There  are  numerous  quarries,  and  the  quali- 
It  good  deal.  They  occur  at  intervals  in  a  scries 
IM  thickness  is  from  60  to  120  feet.      The  series 

ingilones thickness  25  to  50  feet. 

tMooes  or  building  bed        „        10  „  30 
^ng  stones ,        25  „  80 

til  of  a  rich  cream  colour,  and  so  soft  that  it 
be  cut  with  a  tooth  saw.  It  is  lighter  than 
weighing  123  lb.*  to  the  cube  foot.  It  is 
I  Uk'm^  up  8^  pints  of  water  to  the  cubic  foot, 
tlHo  one  bixtn  of  its  bulk.  It  bears  a  crushing 
[^IfiOO  lb.  per  square  inch  of  surface.  Tlie  upper 
"  ii  coarse,  shelly,  and  irregulaily-bedded,  and 
100  workable  beds.  Immediately  below  are  fine- 
bulding  beds.  The  lower  ragstono  includes 
sell-defined  shelly  beds,  resting  on  the  Fuller's 
1*66  importance  of  determining  the  geological 
LiL^  the  freestone  beds  rendei's  this  identitication  of 
"■*vaDd  upper  ragstttne  important.  The  lower  beds 
^tba  appearance  of  fine- textured  oolitic  limestones, 
[|jJ*U)galarly  liable  to  injury  from  exposure.  At  Box 
'Conbam  quairivs  they  aie  40  feet  thick.  Bath  stone 
?PHiy  lapidly,  but  by  allowing  the  surface  to  harden 
iJJMidi  improved.  The  consumption  of  Bath  stone 
"•  fKuent  time   ezoeeda  100,000  tons  aoonilly. 


L*«r 


Caen  stone  resembles  Bath  in  colour,  texture,  and  facility 
of  working.  It  weighs  120  lb.  to  the  foot  cube,  and  its 
resistance  to  crushing  weights  is  superior  to  Bath.  It  ia 
also  harder  and  less  absoibent.  It  is  obtained  near 
Caen,  with  other  stones  from  the  neighbourhood,  of 
inferior  quality.  These  are  extensively  used.  Only 
small  blocks  of  the  best  qualities  can  be  obtained. 
Buckingham  Palace  and  several  London  mansions  were 
built  of  poor  Caen  stones.  All  these  stones  are  re- 
markably pure  and  not  very  shelly.  The  carbonate 
of  lime  is  sub-crybtalline,  and  threads  of  calc  spar  traverse 
the  stone  at  intervals.  The  inferior  oolites  yield  good 
building  stones  in  the  west  of  England,  but  they  are  not 
superior  to  Bath  stone.  Barnack,  Ketton,  and  Ancaster 
are  midland  oolites  that  have  reputation ;  the  first  named 
is  now  replaced  by  stone  from  the  Casterton  quarries. 
This  stone  is  of  a  lightish  brown  colour  and  compact 
oolitic  structure,  and  is  made  up  chiefly  of  fragments  of 
sliells  and  corals.  It  is  heavy,  weighing  'more  tlum  130  lb. 
to  the  foot  cube.  Its  resistance  to  crushing  weights  is  not 
more  than  1,500  lb.  Barnack  stone  has  been  used  in 
Camliiridge,  and  also  in  Suffolk.  Casterton  i^  believed  to 
Ik)  equally  good.  Ketton  stone  is  brought  to  London, 
and  some  modem  buildings  of  it  seem  to  stand  well.  Its 
colour  is  warm  cream.  It  is  lighter  than  Bamack,  and 
rather  su()erior  in  resistance  to  crushing  weights.  An- 
caster is  superior  in  some  respects,  and  equally  durable, 
but  has  not  been  much  used  in  London  in  important 
works.  All  these  stones  are  absorbent,  taking  up  about 
one-sixth  of  their  bulk  of  water.  They  are  expensive  to 
work  as  compared  with  Bath  stone,  but  considerably 
chea[)er  than  Portland.  Excellent  oolitic  building  stones, 
of  bluish  tint  and  fine  grain,  are  found  and  worked  in 
Yorkshire  for  engineering  purposes.  It  is  not  easy  to 
ascertain  the  value  of  oolites.  In  the  quarry  or  immediate 
neighbourhood  they  wear  well,  but  when  removed,  and 
used  carelessly,  they  resist  frost  very  badly.  The  number  of 
cjuarries  is  large,  and  the  stones  of  the  adjacent  quarries 
are  by  no  means  of  the  same  quality.  Careful  selection 
is  necessary,  made  with  a  knowledge  of  the  peculiar  pro- 
perties of  t  he  stone.  Thus  some  coarse  stones  absorb  little 
water,  while  others,  far  superior  in  appearance,  suck  in 
water  like  a  sponge  and  soon  decay.  In  quarrying  the 
oolites,  operations  are  carried  on  resembling  those  re- 
quired for  mining ;  but  as  large  blocks  are  the  most  valu- 
able, some  difficulties  arise  which  do  not  occur  in  mining. 
In  working  for  stone,  it  must  first  be  decided  whetlicr  the 
stone  is  to  bo  readied  by  drifts  or  by  open  cuttings.  If 
tiiere  is  a  thick  covering  of  upper  hard  beds,  open  quarry- 
ing is  iuipoBsible,  and  in  that  case  the  work  is  carried  on 
by  tunnels.  Open  quariies,  however,  are  common  enough, 
but  there  is  always  a  large  quantity  of  waste  material, 
whose  removal  is  a  matter  of  consideration  before  optuiing 
a  quarry.  In  getting  Bath  stone  the  quaiTyman  com- 
mences operations  at  the  roof,  picking  it  out  six  or  seven 
feet  back.  The  width  of  the  stalls  depends  on  the  nature 
of  the  stone.  The  stone  is  afterwards  cut  with  a  saw,  and 
removed  with  great  care.  Besides  the  limestones  used  for 
building  purposes,  at  Bath  there  are  also  bands  of  more 
compact  stone  fit  for  roofing  and  paving.  These  flags 
are  inferior  io  tlio>e  found  in  Yorkshire,  and  to  the  slates 
ironi  Cumberland  and  Wales.  Stonesfield  slate  is  one  of 
tlicse.  The  evenly-splitting  flaggy  structiure  is  the  only 
important  fact.  Lithographic  stones  are  worked  in  large 
quaiTies  in  Bavaria.  They  are  in  thick  beds,  and  are  re- 
markable for  the  extraordinary  smoothness  and  fineness 
of  grain  of  the  surface,  and  its  delicate  cream  colour. 
They  belong  to  the  upper  division  of  the  oolites.  Other 
lithogiaphic  stones  of  inferior  excellence  are  obtained 
from  liassic  limestones.  Limestones  of  the  tertiary  priod 
are  not  met  with  in  England,  but  excellent  qualiUcs  are 
worked  in  various  parts  of  tho  Continent.  In  and  around 
Paris  the  limestones  of  the  older  teitiaries  are  opened  in 
extensive  quarries,  from  which  tho  capital  is  supplied. 
The  stone  is  of  good  colour,  even  texture,  and  easily  and 
cheaply  worked,  but  does  not  resist  perfeotly  even  tho 
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comparatively  pare  and  dry  atmoBphere  of  Paris.  Chalk 
becomes  hard  and  adapted  for  building  purposes  in  the 
south  of  France,  and  hard  white  cretaceous  limestones 
are  found  throughout  the  middle  and  south  of  Europe, 
available  for  construction.  Many  of  these  are  compact 
and  veiy  durable.  Compact  carbonates  of  lime  in  England 
are  chiefly  members  of  the  carboniferous  series,  and  pass 
into  marbles.  Good  lias  supplies  compact  material,  usually 
argillaceous,  but  the  middle  beds  or  **  marlstone  "  yield  a 
limestone.  All  the  stones  are  absorbent,  and  are  rapidly 
injorod  by  exposure  to  moist  air  in  changing  temperatures, 
and  especially  when  there  is  frost.  Magnei>ian  limestones 
occur  in  the  middle  and  north-east  of  England.  They  con- 
sist of  a  variable  proportion  of  carbonate  of  lime  and  car- 
bonate of  magnesia,  and  have  been  used  in  recent  im- 
portant buildings  in  London.  Their  colour  is  light 
brown,  of  warm  tint ;  their  density  is  greater  than  that 
of  the  oolites ;  the  labour  on  them  is  intermediate  be- 
tween gritstones  and  Portland,  and  they  can  be  obtained 
of  any  required  »ze.  They  are  four  times  stronger  than 
Portland  ;  certain  parts  of  Derbyshire,  Nottingham- 
shire, and  Yorkshire,  yield  this  kind  of  stone.  It  was 
used  for  the  Houses  of  Parliament  and  the  Museum  of 
Economic  Geology  in  Jermyn-street.  The  stone  in  the 
latter  building  is  extremely  good.  It  is  well  known  how 
great  is  this  failure  in  the  other  building.  Whether  from 
more  trying  exposure,  or  from  the  quarries  ultimately 
worked  not  yielding  stone  like  the  sample,  it  is  too  late 
to  discuss.  The  best  magnesian  limestones  are  those  in 
which  there  is  at  least  40  per  cent,  of  carbonate  of 
magnesia  and  4  or  5  per  cent,  of  silica.  But  the  compo- 
sition alone  is  of  less  importance.  Where  this  is  com- 
plete the  atone  resists  attack,  but  it  is  an  unfortunate 
peculiarity  of  the  admixture  that  it  is  never  the  same  for 
many  yards  together,  even  in  the  same  quarry.  It  is 
desirable  to  obtain  a  test  of  the  relative  value  of  stones 
to  be  used  for  building  purposes.  An  attempt  was  made 
by  M.  Brard  to  determine  the  relative  durability  of  lime- 
stones and  sandstones  havmg  calcareous  cements.  This 
method  consists  of  boiling  small  cubes  in  a  saturated 
solution  of  Glauber's  salts  (sulphate  of  soda),  and  exposing 
the  cubes  in  the  air.  The  effect  of  expansion  by  the 
efl9orescence  of  the  salts,  as  the  water  evaporated,  tested 
by  weighing  the  amount  of  material  removed  from  the 
atone  in  a  given  time,  measures  the  effect  of  frost.  It 
has  not  been  found  that  the  result  can  be  depended  on 
for  practical  purposes  on  a  large  scale,  and  it  is  now 
seldom  resorted  to.  Slates  belong  to  argillaceous 
minerals,  and  are  completely  metamorphosed  so  as  to 
have  lost  all  external  marks  of  mechanical  origin.  In 
them  bedding  is  replaced  by  cleavage.  They  split  into 
thin  plates,  in  planes  parallel  to  each  other,  independent 
of  original  stratification.  Those  that  split  into  the 
thinnest  plates  are  used  for  roofing  purposes,  and  those 
which  yield  slabs,  for  paving  and  walls.  Slates  of  good 
quality  are  not  very  common,  and  unless  accessible 
by  sea,  and  there  are  means  of  getting  rid  of  the 
rubbish  resulting  from  the  workings,  they  cannot  be 
quarried  with  profit.  They  are  limited  to  certain  veins 
of  comparatively  small  dimensions,  in  the  midst  of  a  con- 
siderable mass  of  schistose  rock.  Slates  are  generally 
from  rocks  of  very  ancient  geological  date,  but  this  is  not 
invariable.  The  best  slates  in  the  London  market  are 
obtained  either  from  North  Wales,  from  the  north  coast 
of  Cornwall,  from  the  west  coast  of  Scotland,  or  from 
Valentia,  on  the  cosst  of  Ireland.  Veiy  good  sorts  are 
found  in  France,  in  the  Ardennes,  in  Western  Germany, 
and  in  the  east  of  Europe.  Americaalso  yields  supplies. 
Slate  hardly  weathers  when  placed  horizontally,  unless 
exposed  to  foot-wear.  In  the  better  qualities  of  slate 
there  is  little  or  no  pytites,  and  the  veins  and  joints  are  so 
arranged  as  to  assist  in  the  working.  The  best  slates 
are  obtained  from  some  depth  within  the  quarry,  and  in 
valleys  rather  than  on  hills.  Exposed  and  weathered 
slates  seem  to  have  lost  much  of  their  fissile  properties. 
All  stonei  are  injured  by  long  exposure  to  the  weather ; 


and  in  considering  the  best  method  of  keeping  back  decay, 
the  compodition  and  state  of  aggregation  cf  the  rock  must 
enter  into  calculation.    The  causes  of  decay  are  partly 
chemical  and  partly  mechanical,  and  include---(l)  the 
action  of  rain-water,  either  by  friction  or  dissolving  parta 
of  the  stone ;  (2)  disintegration  of  the  stone  by  the  action 
of  frost.    Bain-water  a^ain  acts  in  two  ways,  decomposing 
by  acids  or  disintegratmg  by  efiSorescence.    All  deserve 
consideration,  and  depend  on  the  absorbent  nature  of 
stones.     It  is  by  capillaiy  attraction  that  water  is  sucked 
into  stones,  and  there  are  limits  to  this  attraction.     To- 
gether with  the  water  its  contents  enter,  but  are  left  be- 
hind near  the  surfiice.    Wlien  evaporation  takes  place 
from  the  surface,  it  is  only  the  pure  water  that  passes  off. 
The  foreign  substances  are  left  behind,  and  produce  their 
effect  in  time.    Bain- water  contains  carbonic  acid  gas  and 
ammonia,  and,  however  small  the  pioportion  may  be, 
everything  that  can  be  affected  by  these  substances  will 
yield  in  time.    Thus,  even  in  granite,  the  silicatesbecome 
decomposed  and  the  felspar  destroyed  by  the  constant 
action  of  rain-water,  and  when  the  felspar  is  gone  the 
rock  \(  ill  become  rotten.    Such  is  the  case  in  the  islands 
of  Alderney  and  Jersey,  in  the  British  Channel.    Bat  if 
granite  is  destroyed,  much  more  so  are  sandstones  with 
calcareous  cements  and  limestones.    Owing  to  the  quantity 
of  coal  burnt,  and  the  impurity  of  the  coal,  there  is  always 
a  certain  proportion  of  sulphurous  acid  in  the  air  in  towns, 
and  this  becomes  dissolved  in  the  lain  as  it  falls,  and 
rapidly  affects  the  carbonates  of  lime.    This  action  going 
on  every  day,  with  eveiy  change  of  weather,  the  surface 
of  the  stone,  bruised  by  the  action  of  the  tool,  and 
deprived  of  the  only  protection  nature  is  able  to  give,  veiy 
soon  disintegrates.    The  less  homogeneous  the  stone,  the 
more  injured  is  it  by  this  kind  of  action.    The  disiDtegra- 
tion  by  the  action  of  acid  vapours  would  be  slow  were  it 
not  for  the  alternate  expannoa  and  contraction  of  the 
moisture  contained  in  it.    And  this  result  is  obtained  in 
its  maximum  when  the  stone  is   so  placed  that   the 
moisture  is  nearest  the  surface,  which  will  happen  when 
the  stone  is  placed  at  right  angles  to  this  natural  direction. 
Great  care  should  therefore  be  taken  by  the  builder  to 
place  the  stones  as  nearly  as  possible  in  their  proper 
position.    The  injuries  that  take  place  in  absorbent  stones 
from  chemical  reactions,  are  not  easily  traced,  but  are  not 
inconsiderable.   The  various  substances  accidentally  present 
in  stones  may  become  changed  by  the  chemical  action  of 
salt  contained  in  the  absorbed  water,  and  thus  injure  the 
stone  and  increase  its  tendency  to  decay.     Many  stones 
suffer  efflorescence  due  to  this  cause.    Loamy  claya,  places 
where  sand  has  been  used  in  mortar,  or  where  salt  can  in 
any  way  have  been  absorbed,  and  stones  in  which  an  un- 
usual quantity  of  organic  matter  is  present,  are  liable  to 
this  cause  of  misdiief.    Efflorescence,  from  whatever  cause, 
is  certain  to  bring  away  detached  fragments  of  the  stone 
loosened  by  weathering.    Whatever  be  the  cause  of  the 
destruction  of  stones,  it  may  generally  be  traced  to  the 
absorption  of  moisture,  and  thus  any  contrivance  that  will 
check  the  admission  of  water  will  be  the  most  likely  to 
succeed  in  preserving  the  n^aterial  from  decay.    Many 
such  contrivances  have  been  proposed ;  they  all  involve 
some  of  these  principles : — (I)  closing  the  pores  of  the 
stone  by  some  kind  of  paint ;  (2)  coating  the  stone  by 
some  insoluble  mineral  substance ;  (8)  defending  the  stooe 
by  causing  it  to  absorb  a  chemical  solution,  which,  on 
the  application  of  another  solution,  becomes  decomp- sed 
and  deposits  within  the  stone  an  insoluble  coat.    Paint, 
by  preventing  the  absorption  of  water,  preserves  stone 
so  long  as  it  remains  undecomposed.     In  London  this 
hardly  amounts  to  three  years.    The  injection  of  oily 
and  fatty  matters  acts  in  the  same  way  and  lasts  only  a 
little  louger.    There  have  been  cases,  where  the  exposure 
is  not  severe,  and  where  the  treatment  has  been  aaopted 
before    the  absorption   of  moisture,  where   the    result 
has    seemed    permanent;    but   for    buildings   intended 
to  last,  such  treatment  is  useless,  as  it  can  only  stsve  off 
the  evil  day  for  a  time  comparatively  very  shoit.    About 
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twenty  yean   ago   Profesaor   Kahlmaim  applied    fluid 
iHicato  of  potash  to  harden  chalk  aod  poroua  stone.    On 
iOiking  chalk  with  the  flnid  silicate,  a  change  took  place, 
the  iaoe  of  the  chalk  becoming  converted  into  silioo- car- 
bonate of  lime.     In  practice,  this  method  failed  when 
applied  to    buildings,  because  the    weather   cannot   be 
depended  on,  and  a  dry  atmosphere  is  needed  daring  the 
whole  period  of  haitiening.    Not  long  after  this  had  been 
done  in  Germany,  Mr.  Frederick  Ransome,  of  Ipswich, 
attempted  to  deposit  an  insolable  wax,  by  means  of  another 
sdotioo,  which  shoold  act  by  double  decomposition.    He 
fooDd  that  by  following  the  silicate  by  a  dose  of  chloride 
of  cakiam  the  chlorine  parting  from  the  calciam  attacked 
the  soda  of  the  silicate,  forming  common  salt,  while  the 
slicic  acid  combined  with  the  lime  and  formed  with  it 
Blicate  of  lime,  a  mineral  nearly  insolable,  very  hard,  and 
sdberiog  with  great  tenacity  to  foreign  substances.      The 
eSect^  of  this  treatment  on  stones  that  have  not  already 
been  inserted  into  buildings  has  been  very  favourable,  but 
applied  on  a  laige  scale  to  buildinn  that  have  already 
shown  symptoms  of  decay,  the  result  is  less  satisfactory. 
A  combtoation  of  Eablmann*s  process  with  a  temporary 
vash  of  bituminous  substance,  has  been  tried  on  the 
Houses  cf  Parliament  by  M.  Saerelmy.     It  remains  to  be 
■eeo  whether  this  result  will  be  more  satisfactory  than 
that  of  Mr.  Ransome.    Besides  the  varieties  of  schist  and 
Mates  used  in  construction,  there  are  slates  loaded  with 
hydro-caibons  to  so  great  an  extent  that  the  rock  will 
t*ke  fire  on  being  exposed  to  heat  and  flames.    Such 
rocks  are   generally   called    biiumtnout   tJudea.      They 
occur  in  rocks  of  all  ages,  are  of  various  thickness,  and 
exist  nnder  very  different  conditions,  but  in  a  general  way 
they  may  be  regarded  as  clay  bands  in  sandstone  rocks, 
into  which  a  large  infiltration  of  hydro-carbons,  and  occa- 
nooally  much  iron,  has  taken  place  subsequent  to  the  de- 
posit of  the  rock.    Till  lately  these  sbJea  have  been  of 
little  value,  and  have  attracted  no  attention  for  commer- 
cial purposes,  only  those  being  valued  in  which  the  iron 
waa  nfficient  to  enable  them  to  be  used  as  ores  of  iron. 
Since  the  manufacture  of  illuminating  and  lubricating  oils 
Iktt  been  carried  on,  such  shales  as  yield  a  sufficient  per- 
centage of  oils  on  distillation  to  be  worth  working  are 
MDoog  the  sources  of  mineial  wealth  in  the  neighbour- 
hood where  they  occur.    From  the  tertiary  rocks  we  have 
the  paper-coal,  used  for  distillation  in  some  works  nearly 
opposite  Bonn,  on  the  Rhine.    From  the  cretaceous  beds 
other  shales  have  been  worked,  though  to  no  sreat  extent. 
The  oolites  are  richer  in  bituminous  strata.    In  the  Kim- 
meridge  clay  there  is  a  band  of  highly  bituminous  shale, 
of  dark  brown  colour,  and  without  lustre,  burning  readily. 
Part  of  it  is  called  "  Eimmeridge  coal."    The  lias  is 
richer  in  shales  of  the  kind,  and  the  *<  Posidooia  schist " 
has  been  brought  into  use  for  distilling  in  Wurtemberg. 
It  is  chiefly  rocks  of  the  carboiflferous  series  that  yield  the 
richest  of  these  deposits.    In  Scotland,  near  Edinburffh, 
there  are  varieties  of  coal  that  paas  so  nearly  into  shales, 
aod  shales  that  so  aocurately  put  on  the  characters  of  coal, 
that  it  beeomes  difficult  to  distinguish  between  them. 
The  well-known    Boghead  coal,  and  the   Torbane-hill 
mineral  are  examples.    These  are  either  shales  or  coals, 
according  to  the  line  that  may  artificially  be  drawn  be- 
tween coal  and  shale.    They  are  rich  in  the  products 
given  off  by  distillation  at  a  low  heat,  and  are  ill-adapted 
for  fuel.    Many  other  minerals,  departing  more  widely 
from  coals  in  appearance,  are  called  in  ScotUnd  "  parrots," 
or  crackling  coals,  and  in  England  *'  cannds."    When 
once  set  on  fire  they  bum  freely,  with  a  bright  flame  and 
moch  smoke.    They  are  easily  distinguished  from  coals, 
bat  are  more  valuable  than  coals  themselves  for  distilling. 
In  the  coal-fields  of  Lancashire,  North  Wales,  and  the 
Potteries,  many  such  bands  have  been  recognised.    Some 
of  them  are  rich  in  iron,  and  the  iron  stones  of  these  and 
other  ooal- fields,  indudinpp  the  "  black  band,"  are  highly 
bttamiDoas.    The  bitummous  shales  hitherto  made  use 
of  in  England  are  almost  entirely  ftx>m  these  black  and 
brown  baods  in  the  coal  mearareii  but  this  ia  not  the  case 


elsewhere.  In  the  east  of  France,  near  Autun,  not  far 
from  Dijon,  there  has  long  been  a  large  manufacture  of 
oils  distilled  from  schists,  quite  independent  of  the  coal. 
They  have  no  resemblance  whatever  to  coal,  but  one  of 
ihem  resembles  the  Scotch  Boghead.  Other  cases  exist 
in  the  west  of  France,  where  similar  shales  have  been 
distilled.  Good  bituminous  shales  rarely  soil  the  fingers ; 
they  are  brown  when  scratched  with  a  sharp  point,  and 
they  break  with  an  irregular  fracture.  They  are  usually 
tough,  and  sometimes  fissile. 


Thirteenth  Ordinary  Meeting. 

Wednesday,  March  Ist,  1865 ;  Rear- Admiral 
Sir  Edward  Belcher  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Dibley,  George,  72,  Maiden-road,  Haverstock-hOl,  N.W. 

Miles,  Henry  Thompson,  61,  Strand,  W.C. 

Redman,  Capt.  Gabriel  J.,  6,  Belsize-park,  Hampstead, 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society : — 

Reeves,  Miss  Sarah,  Rectory  Grove,  Clapham,  S. 
Ridley,  Rev.  N.  J.,  floUington-house,  Newbuxy. 
Templeton,  Archibald,  16,  Argyll-road,  Kensington,  W. 
Templeton,  John,  Budge-row-chambers,  £.C. 
Wallace,  Hugh,  Chemical  Works,  New-road,  Battenea- 
park,  S. 

The  Paper  read  was — 

ON  THE  MEANS  EMPLOYED  IN  TAKING  FISH, 
ESPECIALLY  WITH  REFERENCE  TO  SUB- 
MARINE ILLUMINATION. 

Br  F.  W.  Campik,  Esq.,  Babbibteb-at-Law. 

Although  to  the  fisherman's  calling  there  attaches  a 
special  feeling  of  interest,  arising  from  the  fact  that  some 
of  the  most  notable  of  the  first  Apostles  of  Christianity 
were  fishermen,  and  that  we  have  in  the  Holy  Scriptures 
narratives  as  to  their  labours  in  pursuit  of  their  temporal 
calling,  yet,  whilst  nearly  every  other  industrial  avocation 
has  received  attention  and  undergone  modification,  im- 
provement, and  advancement  at  the  hands  of  our  inventors 
and  improvers  of  useful  arts  and  trades,  veiy  little  has 
ever  been  done  to  improve  that  of  the  Bsherman ;  hence 
it  seemed  to  me  desirable  to  endeavour  to  direct  public 
attention  to  the  real  state  of  the  case,  with  the  view  of 
demonstrating  that  there  are  now  available,  means  and 
appliances  by  which  fishing  operations  can  be  rendered 
more  easy,  safer,  less  destructive  to  the  breed  of  fish,  and 
more  productive  than  the  methods  and  means  heretofore 
employed. 

It  is  true  that  in  former  times  public  attention  was 
much  directed  to  the  promotion  of  this  branch  of  in- 
dustry ;  but  this  promotion  took  the  form  of  Acts  of  Par- 
liament, passed  both  in  Scotland  and  in  England,  granting 
special  immunities  and  supposed  advantages  to  persons 
engaged  in  fisheries ;  and  the  herring  fishery  in  particular 
was  guaranteed  much  of  that  kind  of  encouragement 
which  was  then  in  vogue,  viz.,  the  institution  of  mono- 
polies and  special  privileges,  though  it  appears  that  a 
somewhat  sounder  measure  was  brought  forward  when,  in 
1677  (King  Charles  the  Second's  time),  a  new  royal  com- 
pany was  established  in  England,  at  the  head  of  which 
were  the  Duke  of  York  (afterwards  James  the  Second),  the 
Earl  of  Derby,  and  other  influential  persons.  This  com- 
pany, after  being  favoured  with  considerable  success,  was 
brought  to  an  end  by  an  unforseen  and  untoward  event. 
Most  of  its  vessels,  termed  •*  busses,*'  had  it  appears  been 
built  in  Holhmd  and  manned  with  Dutchmen,  and,  on  the 
pretence  that  these  were  Dutch  vessels,  the  French,  who 
were  then  at  war  with  Holland,  seiced  a  number  of  them, 
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And  'this,  it  ifl  said,  rained  the  company.  Attempts  were 
afterwards  made  to  revive  the  undertaking,  but  they  came 
to  nothing,  the  death  of  the  king  intervening.  Soon 
after  the  Revolution  this  business  was  tfgain  resumed,  and 
efforts  were  made  to  interest  the  public  at  large  in  the 
scheme,  which  do  not  appear  to  have  been  successful,  as  we 
hAre  no  further  accounts  of  the  matter.  Since  that 
time  other  attempts  have  been  made  to  encourage  our  sea 
fisheries,  as  in  1749,  when  an  association  (the  **  Society  of 
the  Free  British  Fishery")  was  formed,  and  bounties  were 
granted  to  all  vessels  employed  in  the  fisheries ;  but  it 
was  found  in  the  end  that  the  Dutch  kept  the  market, 
although  in  1757  the  bounty  was  made  up  to  SGs.  per  ton. 
Howt9v6r,  little  has  ever  been  done  in  the  right  way,  viz., 
organization  and  improvement  of  the  art  of  fishing  and 
of  the  methods  and  appliances  used  in  the  art,  though  it 
ought  to  be  here  recorded  that  the  Society  of  Arts  gave 
much  attention  to  the  subject  of  increasing  the  supply  of 
fish,  and  that  it  was  due  to  the  ezeitions  of  the  Society 
and  the  rewanls  it  offered,  that  the  fish-vans  or  fish- 
Machines  used  (until  the  railway  system  became  developed) 
for  speedy  transport  of  fish  from  the  coast  to  London  were 
adopted.  Further  endeavours  were  made  by  offers  of 
prizes  to  stimulate  Ihe  supply  of  Isixge  fish,  such  as  turbot 
of  a  certain  size. 

Before  leaving  this  part  of  the  subject,  it  may  not  be 
amiss  to  briefly  allude  to  the  importance,  in  a  national 
point  of  view,  of  maintaining  and  improving  our  fisheries, 
as  to  which  it  has  been  well  observed,  that  since  "  Provi- 
dence hath  so  eminently  stored  the  coasts  of  Great  Britain 
and  Ireland  with  the  most  valuable  fish,  and  since 
fisheries,  if  successful,  become  permanent  nurseries  for 
breediog  expert  seamen,  it  is  not  only  due  to  the  Supreme 
Being  not  to  despise  the  wonderful  plenty  he  hath  afforded 
OS  by  neglecting  to  extend  this  branch  of  commerce  to  the 
utmost,  but  it  is  a  duty  we  owe  to  our  country  for  its 
natural  security,  which  depends  upon  the  strength  of  our 
Royal  Navy.  No  nation  can  have  a  navy  where  there  is 
not  a  fund  of  business  to  breed  and  employ  seamen  with- 
out any  expense  to  the  public ;  and  no  trade  is  so  well  cal- 
culated for  training  up  these  usefiil  memben  of  society  as 
fisheries.**  Since  the  repeal  of  the  Navigation  Laws  this 
point  has  become  of  greater  importance  than  ever. 

The  situation  of  the  British  coasts  has  been  said  to  be 
t>ne  of  the  most  advantageous  in  the  world  for  catching 
fifih ;  the  Scottish  islands,  particularly  those  to  the  north 
tmd  west,  the  most  commodious  for  carrying  on  the  fish- 
ing trade  to  perfection ;  for  no  countries  in  Europe  can 
pretend  to  come  up  to  Scotland  and  Ireland  in  the  abun- 
dance of  the  finest  fish  with  which  their  various  creeks, 
bays,  rivers,  lakes,  and  coasts  are  replenished.  Of  these 
advantages  the  Scots  seem  indeed  to  have  been  most  abun- 
dantly sensible,  and  their  traffic  in  herrings  is  noticed  in 
histo^  as  early  as  the  ninth  century. 

The  ordinary  methods  and  appliances  used  for  fishing 
purposes  are,  it  seems,  these : — 

vod-JUhf  as  a  rule,  are  taken  by  means  of  hand-lines 
but  at  the  approach  of  autumn  and  in  winter,  when  the 
fish  are  at  the  lowest  depths  seeking  "ground  bait," 
long  lines  have  to  be  resorted  to,  which  are  furnished  at 
ihtervals  with  hooks,  upon  which  wUks  are  fixed  for  bait, 
and  these  are  sunk  by  being  "  shot,'*  or  paid  out,"  and 
after  lying  nearly  a  day  or  a  night  are  "  payed  in,'*  and 
the  fish,  if  any,  are  taken  off  and  put  into  the  well  of  the 
smack.  In  fine  weather  small  cod-fish  are  sometimes 
swept  into  the  trawl  net,  the  trawl  beam,  to  which  the  net 
IS  fastened,  mostly  dragging  the  bottom,  which  is  very 
Injurions,  destroying  young  fish   and  ova;    in  fact,  so 

freat  is  the  evil  of  this,  that  it  is  now  under  investigation 
y  the  Royal  Commission  appointed  to  inquire  and  report 
as  to  British  fisheries. 

Mackerel  are  taken  at  one  season  with  nets  constructed 
on  purpose,  as,  being  then  blind,  any  bait  which  may  be 
lowered  can  be  of  little  avail,  as  it  cannot  of  course  be 
^  by  them ;  but  after  this  UindneBS  has  left  them  hand 
lines  are  employed. 


WhiiingB  are  taken  by  hand-lines  baited  with  mackerel, 
from  April  till  August.  They  are  taken  by  trawlers  in 
great  numbers ;  but,  when  caught  by  trawling,  their  mar- 
ket value  is  much  lessened,  by  reason  of  their  soles 
being  rubbed  and  the  elegance  of  the  fish  destroyed; 
whereas,  by  the  ordinary  line-fishing  they  are  not  damaged, 
and  they  fetch  a  high  price  in  oonsequeooe. 

Httddoekt  are  taken  by  lines  with  mussels  for  but,  aad 
are  also  taken  by  trawling,  but  ai«  titen,  as  is  the  eaie 
with  whitings,  very  much  lessened  in  value. 

Ourneta  are  generally  taken  by  lines,  and  frequently 
while  fishing  for  whitings. 

Skate  are  very  fiiequently  taken  by  the  hand-lines,  the 
same  bait  being  used  as  for  cod.  They  are  also  at  times 
swept  into  the  trawler's  nets ;  many  are  taken  oo  ttie 
Doggerbank  fishing  grounds  by  the  long  lines. 

Artificial  baits  are  sometimes  used,  and  are  made  of 
vulcanised  India  rubber — hollow— *and  in  the  fbrm  of  a 
fish.  They  have  been  tried  in  several  instances  and  foond 
to  be  highly  attractive.  They  are  made  by  W.  Wame  and 
Co.,  of  Tottenham,  and  are,  for  the  following  reasons, 
very  economical :  Being  exceedingly  tough,  they  are  not 
destroyed  by  the  teeth  of  the  fish ;  entering  cnmwiae, 
they  are  not  swallowed,  and  are  usable  a  second  time ; 
they  are  at  all  times  ready  for  putting  into  the  hooks,  and 
can  easily  be  taken  off  when  out  of  use ;  wilks,  being  the 
chief  bait  for  cod-fishing,  cannot  always  be  obtained— 
smacks  often  lose  days  waiting  the  atrival  of  wilk-boats, 
and  wilks  once  used  are  Inostly  destroyed ;  besides  all 
which,  many  are  found  to  be  dead  when  wanted  for  use; 
and  such  is  the  extraordinaiy  facility  these  fish  (cod)  hare 
for  scenting  dead  wilks,  that  they  instantly  reject  a 
"  dead  'un.**  Taking  all  things  into  view,  the  artificial 
baits  are,  perhaps,  more  economical  and  advantageoa 
than  any  other  kind  of  bait. 

It  is  a  well-known  fact  that  fish  are  to  be  attracted  hy 
light — a  fact  which  was  not  unknown  to  the  ancients; and 
it  has  been  the  constant  practice  of  the  Chinese,  handed 
down  from  remote  ages,  to  use  apparatus  for  catching  f>sfa, 
consisting,  as  I  understand,  of  a  board  or  frame,  haviog 
candles  or  other  means  of  lighting  placing  thereon,  with 
a  frame  or  net  hinged  thereto,  which  is  floated  on  the 
surface  Of  the  water,  and  when  the  fish  hafe  been 
attracted  by  the  light  to  the  frame  or  net  it  is  thrown 
up  on  the  hmges,  thus  taking  the  fish.  Surface  lights 
have  also  been  in  use  for  catclSng  salmon,  pilchards,  and 
other  fish.  An  attempt  to  render  a  surface  light  com- 
mercially available  was  made  by  a  public  compan;y'  aboot 
the  year  1826.  It  was  not,  however,  persevered  in,  tod 
I  am  not  aware  that  its  operations  were  attended  with  any 
degree  of  succen. 

In  the  year  1862,  Mr.  Henry  BioharJson  Fanabawe 
obtained  a  patent  for  **  Improvements  in  the  mode^and 
means  for  fishing  in  seas,  riven,  and  other  waten ;"  ipd 
in  the  specification  of  his  patent  he  thus  describes  his  in- 
vention : — 

<«  My  improvements  consist  In  the  employment  of  • 
Bubmei^ed  or  subaqueous  light,  for  the  purpose  of 
alluring  or  decoyhig  fish,  thereby  ftcOitating  ^^^ 
capture,  the  light  I  employ  being  derived  from  electricfty 
or  fh)m  the  ignition  of  oil  or  gas,  or  I  may  employ  pho»- 
phorised  oil  or  other  lumiuons  fluid  or  any  means  wr 
producing  or  maintaining  a  light  under  or  below  the 
surface  of  the  water ;  or  I  may  obtain  a  sufficient  volome 
of  light  fqr  my  purpose  by  reflecting  light  fh)m  abote 
upon  submerged  reflecton.** 

Mr.  Fanshawe  further  states  that  he  uses  "arrangenaWi" 
of  globe,  lantern,  or  reflectors,  the  decoy  light  or  ^^^ 
being  placed  or  di^x)sed  in  such  a  manner  at  the  WQ?'^ 
depth  that  the  fish  are  attracted  thereto  by  the  ught- 
The  illuminating  apparatus  may  be  lowered  to  the  no- 
quired  depth  by  any  mechanical  arrangement  '^^*°'VJ.y 
answer  the  purpose  desired,  but  he  constructs  or  nta  W*^ 
with  a  well  or  wells  at  or  near  their  centres,  for  t w 
purpose  of  more  convenient^  supertotending  the  ^^rj 
or  aii^uBtment  Of  the  decoy  aRangem-ent,  and  oi  iwinB 
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whea  a  mfiioieot  number  of  fish  are  collected,  so  that  the 
boat  may  be  removed  for  the  purpose  of  closing  the  net 
or  nets.  When  the  electric  light  is  employed,  the  lantern 
mij  be  sunk  before  ignition,  and  the  light  extinguished 
before  its  withdrawal.*' 

After  deecribing  in  detail  the  invention,  Mr.  Fanshawe'ti 
^wcifieation  itates : — 

"In  working  the  boat  with  the  lantern  and  its  lowering 
tpparstiia,  I  place  it  in  the  position  anigne;i  by  previous 
■RaogemeDt  with  the  fishermen,  and  having  unbolted 
the  top  of  the  lantern  and  ignited  the  lamp,  re-bolted  the 
top  on,  acid  connected  the  two  lengths  of  flexible  tubing 
leiiaiied,  one  to  the  inlet  and  one  to  the  outlet  pipe,  1 
lowvr  the  lantern,  by  means  of  a  wmdlass  and  chain,  to 
the  denied  depth ;  thii^  in  many  eases,  will  be  found  to 
be  about  half  the  depth  from  the  surface  to  the  bottom. 
It  wtU  be  obvious  tliat  tubes  must  be  of  such  a  length 
that,  at  all  depths  to  whicli  the  lantern  may  be  lowered, 
their  ends  may  be  above  the  surface  of  the  water,  and  I 
prefer  to  maintain  them  in  a  position  about  eight  feet 
above  the  surface  of  the  water,  bending  their  upper  ends 
downwards  to  prevent  water  and  spray  from  entering,  and 
the  wind  from  disturbing  the  current  of  air  in  the  ap- 
paratoB,  as  it  may  otherwise  cause  too  great  pressure  on 
the  ingress,  and  impede  the  escape  of  the  bad  air  from 
the  outlet  pipe.  In  some  cases  the  light  may  be  requitisd 
to  be  stationary,  in  others  it  may  be  found  advantageous 
to  move  slowly  in  any  one  particular  direction  as  may  be 
{ffevioQsly  agroed  upon.  In  working  or  manmuvring  the 
well  boat  and  htntem,  much  must  depend  upon  the  nature 
of  the  bottom,  the  depth,  and  also  the  habits  of  the 
particular  fish  sought  after,  which  will  be  best  known 
by  experienced  fishermen.  When  a  sufficient  time  has 
elapsed  for  the  fish  to  congregate  in  the  locality  of  the 
light,  the  boat  can  (afler  drawmg  up  the  lantern  and  air 
tnbee^  be  moved,  in  order  to  enable  the  fishennen  to  carry 
out  tneir  operations. 

'*  In  line  flahing  similar  operations  are  carried  out,  always 
taking  care  that  the  baited  hooks  are  placed  in  a  horizontal, 
or  nearly  horizontal,  line,  and  to  employ  the  reflector 
lanterns,  as  hereinbefore  mentioned,  so  as  to  throw  the 
light  in  the  diraction  of  the  line  or  lines. 

**In  some  eases,  where  it  may  be  fhnnd  desirable  to  em- 
pby  more  than  one  lantern,  a  buoy  or  buoys  should  be 
naed  to  sostain  the  lantetTM,  and  the  tubes  supported  by  a 
ftame  of  wood  or  metal  fixed  upon  the  said  buoy,  the  ends 
of  tJie  tobes  being  eaitied  about  eight  feet  above  the 
booy,  and  bent  downwards,  as  in  the  ease  before  men- 
tiooed.  Tt  afltst  in  maintaining  the  steadiness  of  the 
Hght,  which,  when  in  tne  as  a  decoy,  is  important,  I 
emplogra  strap  or  band  of  vulcanized  india  rubber  between 
the  enl  of  the  windlass  and  the  ring  on  the  handle  of  the 
lantam.  This  strap  or  band  must  be  of  sufficient  strength 
and  length  to  prevent,  as  far  as  possible,  the  communica- 
tion of  the  undulating  motion  of  the  boat  or  buoy  to  the 
lantem  by  the  extension  (doe  to  its  elasticity)  of  the  said 
stiap  or  band.  1  protect  the  said  strap  or  band  by  placing 
a  dain  or  chains,  of  graater  length  than  the  said  strap  or 
band,  fn  soeh  manner  that'the  chain  or  chains  will  hang 
loGse^  and  npon  any  sudden  snatch,  or  motion  on  the 
fuzftee  of  thto  water,  the  chain  or  chains  will  limit  the 
ettensiOD  of  the  strap  or  band,  and  prevent  its  breakage. 
In  moderately-smooth  waters  the  use  of  this  strap  or  band 
viU  not  be  .necessitated. 

"  In  all  cases  where  indfa-mbber  tubs  is  mentioned  in 
this  specification,  it  should  he  understood  that  it  must  be 
vutcanleed  india  rubber  tube,  and  must  be  of  the  descrip- 
tion known  mb  suction  tube ;  and  in  all  cases  where  glass  is 
nentioned,  the  glass  may  be  either  plain  or  coloured,  in 
any  way  that  may  be  found  to  give  the  tone  of  light  best 
tatisd  fbr  the  purposes  herein  described,  and  for  the  par- 
ticular kind  of  fish  sought  after. 

'*  In  some  cam  I  employ  a  mhit)r  or  polished  suHhce  to 
set  as  a  wfleetor  of  the  sun's  rays,  or  at  night  to  reflect 
those  of  the  moon,  or  of  htmps  or  lights  plaoed  superfi- 
cially i^ve  the  water ;  and  by  meant  Of  cords  or  chau» 


hereinafter  mentioned,  I  regulate  the  angular  position  of 
the  upper  rays  of  light,  whether  of  natural  or  of  artificial 
light.  It  is  found  that  in  very  clear  water  a  lanteiu, 
similar  to  that  termed  a  bnU's-eye  lantern,  produces  from 
the  Fide  of  the  boat  or  vessel  a  strong  reflected  tay  of 
liglit  upon  the  submerged  reflector,  but  the  plan  of  em- 
ploying the  letiectora  answera  well  in  very  dear  waters 
only.  When  the  bulVs-eyo  lantern  is  employed,  the  re- 
flector therein  should  be  placed  higher,  and  at  a  more 
acute  angle  than  is  the  case  in  the  common  bull's  eye 
lamp,  and  the  lens  should  be  placed  at  the  corresponding 
angle,  so  that  there  may  be  no  necessity  to  interfere  with 
the  upright  position  of  the  wick  or  lamp.  The  reflecting 
submerged  surface  must  be  weighted,  and  have  cords  or 
chains  as,  hereinbefore-mentioned,  leading  up  to  a  boat, 
and  fastened  to  the  gunwale,  or  to  pegs  or  hooks.'* 

Mr.  Fanshawe  made  the  fiist  sea  trial  of  his  invention 
in  May,  ISG-l,  in  Rye-bay,  on  the  fishing  ground  known 
as  the  Falls,  and  was  very  successful  in  decoying  whitings 
and  mackerel  to  the  bait.  A9  in  most  fiist  trials,  some 
diffictilties  presented  themselves.  From  there  being  too 
little  weight  to  sink  the  lantern  and  to  keep  it  perpen- 
dicular in  the  under-currents,  and  also  in  consequence  of 
the  prevailing  E.  and  N.E.  winds,  not  so  much  success 
attended  these  cflbrts  as  was  expected.  However,  a  trial 
was  made  in  August,  off  the  coast  of  Scart>oiongh,  where, 
upon  one  occasion,  several  gentlemen  of  that  town 
accompanied  the  IfewUt  smack  to  witness  the  effisoteof  the 
Patent  Subaqueous  Light,  and  were,  as  they  expressed, 
equally  surprised  and  delighted.  A  report  was  published 
in  one  of  the  papers  of  that  town.  Many  of  th«e  gentle- 
men were  provided  with  their  own  lines  and  hooks,  and 
took  large  quantities  of  whitings. 

The  appearance  of  the  sea  during  this  trial  has  been 
described  as  very  splendid— the  reflection  from  the  sunkien 
light  throwing  up  the  bluish  green  tinge  of  the  water 
from  the  valley  to  the  crest  of  each  wave.  Even  the 
sails  and  cordage  of  the  vessel  were  thus  lighted  up  with 
the  resemblance  of  a  ship  afloat  on  a  sea  of  gold.  The 
silvery  fish  darting  abou€,  and  ever  and  anon  ascending 
nearly  to  the  surface  of  the  illuminated  water,  presented 
the  appearance  of  dots  of  polished  8il?«r  in  a  06a  Of  gold 

and  azure.  .      .  j  i 

In  the  five  voyages  made  by  the  above-named  vessel, 
in  which  the  light  was  placed,  many  whltfags  were  taken 
to  market.    In  fa6t,  the  experhnent  was  deemed  a  mOst 

successful  one.  ^    ^         .    i  a  t^^ 

In  September,  1864,  the  smack  EewfU  agam  left,  but 
this  time  for  the  North  Sea  fishery,  to  take  cod-fish  by 
the  aid  of  the  subaqueous  illutomator,  and  was  veiy  suc- 
cessful upon  several  occasions.  She  was  accompani^  by 
other  vessels,  which  also  were  successful  to  taking  eod-toh 
in  the  illuminated  water,  the  largest  quantities  of  fish 
being  found  at  the  verge  of  the  light,  or  rather  in  the 
shadow,  as  many  as  thirteen  score  having  been  takcm  at 
one  "  take"  by  a  smack  so  placed.  As  a  rule  the  largest 
and  finest  fish  are  taken  nearest  to  the  light,  the  smaller 
and  more  timid  fish  being  in  the  shade. 

Oil  lighting  material  has  so  fer  been  employed,  and 
there  is  no  doubt  that  eight  or  ten  fishing  vessels  could  be 
worked  round  one  light,  especially  if  one  of  greater  in- 
tensity— such  as  the  electric  light— were  adopted. 

Although  Mr.  Fanshawe's  patents,  both  for  Great  Bh- 
tain  and  for  Fiance,  for  the  application  of  light  to^hlng 
purposes,  were  secured  prior  to  the  patent  of  I?"^"?» 
whose  name  has  been  before  the  public  in  connection  witn 
this  subject,  he  has  most  successfully  used  the  eicetnc 
light  on  the  French  coast,  and  under,  it  is  said,  the  espe- 
cial sanction  of  the  French  Emperor,  has  captured  large 
quantities  of  fish,  showing  at  once  the  certainty  ot  tne 
principle  adopted,  namely,  that  fish  are  °°«il?^5*;j^*y 
drawn  from  the  ground,  at  sea  or  in  rivers,  l>y  ^n^/^^Jjy" 
ing  action  of  light.  The  great  object  gained  by  the 
subaqueous  illuminator,  is  that  we  descend  so  near  to 
the  fish  as  to  hiduce  them  to  leave  and  to  take  the  bait, 
irhieh  4s  vMbte,  ythettM  wfffcee  Mghte,  whwi  empiflijrwi, 
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are  only  UBefal  as  decoys  in  isolated  cases,  and  Ihen  only 
to  a  very  inoonsiderable  depth. 

As  an  instance  of  the  magical  effects  of  light  upon 
fish,  it  is  stated  upon  reliable  authority  that  in  cases 
where  the  diving  bell  has  been  employed  in  vicinities 
where  fish  are  to  be  found,  the  water  immediately  around 
has  been  seen  teeming  with  them. 

The  subaqueous  light  was  tried  in  fresh  water  in  the 
River  Lea,  at  Tottenham  Mills,  and  was  visited  by  veiy 
many  persons.  The  attractive  properties  were  at  once 
manifest,  gieatly  to  the  admiration  of  the  many  |^ple 
present.  These  displays  took  place  during  a  period  of 
several  months,  and  previously  to  the  display  of  the 
principle  in  salt  water. 

Mr.  Fanshawe  proj^oses  to  employ  thp  light  in  fresh 
water  for  salmon-takmg. 

Mr.  Fanshawe's  system  is  said  to  be  very  advantageous 
for  the  following  reasons: — 

1.  As  economising  labour  on  the  fishing  grounds. 

2.  Shortening  the  time  now  occupied  in  taking  any 
given  number  of  fish. 

8.  In  the  quantity  of  bait  used,  and  in  the  necessary 
outlay  for  lines  and  gear—"  long  lines"  being  superseded 
— "  hand  lines  "  only  being  required  in  line  fishing. 

4.  Increased  safety  for  human  life,  the  work  being  con- 
fined to  the  decks  of  the  vessels. 

6,  In  the  conservation  of  the  young  fish,  too  small  for 
market,  and  also  of  the  ova ;  there  being  in  ordinary 
trawling  (numerically)  more  fish  destroyed  by  the  present 
trawler's  "  beam,"  and  the  necessarily  great  pressure  of  the 
"  long  lines,"  than  are  caught.  By  the  patent  decoy  light 
this  constant  process  of  destruction  of  newly  hatched  and 
of  unhatched  fish  is  entirely  obviated,  as  only  fish  worth 
taking  rise  from  the  bottom  to  the  decoy  light,  and  are 
there  taken  hy  the  baited  hooks ;  or,  as  in  the  case  of 
trawling,  within  the  range  of  the  usual  nets ;  trawling  as 
usually  practised  being  superseded. 

6.  Increase  of  fish  supply.    Independently  of  the  ad- 
vantages shown  by  the  employment  of  this  patent  plan 
as  reg^s  the  extra  quantity* of  fish  caught  through  its 
aid,  there  are  many  localities  inaccessible  to  the  ordinaiy 
modes,  and  whence  fish  may  be  decoyed  to  more  fitvoiur- 
able  positions  for  capture;  besides  which,  immense  quan- 
tities of  non-edible  fish  are  attracted,  all  of  which  are 
valuable,  either  as  manure,  or  as  oil  producing  material ; 
and  these  fishes  are  voracious,  and  constantly  feeding  upon 
the  edible  fish,  so  that  two  ends  are  gained  by  their  removal. 
In  concluding  this,  my  imperfect  essay  to  handle  a 
sulnect  doubtless  second  to  none  in  national  and  commer- 
cial importance,  I  may  perhaps  be  allowed  to  state  that  I 
have  atMtained  from  treating  of  the  taking  of  fish  by 
AQgliogi  as  that  is  a  method  resorted  to  more  as  a  sport  or 
pastime  than  as  a  matter  of  trade,  this  latter  being  as  it 
appeared  to  me  what  needed  consideration.     Further,  it 
perhaps  may  be  permitted  to  me  to  state  that  I  have  prac- 
tically no  acquaintance  with  fishing  operations,  all  the 
statements  that  I  have  made  on  that  head  being  derived 
from  information  obtained  from  Mr.  Fanshawe  and  others; 
and  in  alluding  to  that  gentieman,  I   hope  I  may  be 
allowed  to  trespass  further  on  your  time,  by  referring  to 
an  incidental  topic — one  as  I  conceive  of  the  very  greatest 
importance— it  is  this : — that  should  Mr.  Fanshawe's  in- 
vention be  found  to  be  an  improvement  of  public  and  com- 
mercial importance — it  is  without  question  one  by  which 
he  would  have  no  chance  of  obtaining  any  pecuniary  re- 
muneration, unless  it  were  by  interesting  capitalists  in  the 
formation  of  a  company  (which  I  understand  is  his  in- 
tention), securing  them  in  the  possession  of  the  exclusive 
rights  granted  by  the  patents,  or  by  the  means  of  royalty 
payments  for  licenses  under  the  patents ;  in  other  words, 
without  the  patent  laws,  Mr.  Fanshawe  would  have  no 
chance  of  reward. 


taken  out,  and  no  doubt  the  length  of  time  which  had 
elapsed  since  the  filing  of  the  specification  ^1862)  might, 
if  unexplained,  tend  to  throw  some  discredit  upon  the 
invention.  The  delay  in  the  commencement  of  the  open- 
tions  was  easily  accounted  for.  In  the  first  place,  tiiere 
were  great  difiiculties  attendhig  the  organisation  of  a  s^ 
tern  to  cirry  this  invention  into  practice,  a  great  many  ex- 
periments had  to  be  tried,  and  various  kinds  of  appantoi 
had  to  be  constructed  before  that  which  would  tboroaghly 
answer  the  purpose  was  arrived  at.  Then  again,  Mr.  Fan- 
shawe himself  was  so  much  occupied  with  other  bosiDea 
that  he  could  not  give  his  entire  attention  to  this  matter, 
and  therefore  it  had  been  put  off  from  time  to  time, 
and  though  experiments  had  been  tried  at  intemdj, 
they  had  not  been  carried  on  iu  such  a  manner 
as  to  attract  public  attention  to  the  invention.  From 
what  he  had  seen  of  it  himself,  he  fully  believed  it 
was  calculated  to  confer  great  benefits  on  the  commtmitjr 
in  the  way  of  increasing  the  supply  of  fish  to  the  markets, 
and  cheapening  that  which  might  be  made  a  staple  aitide 
of  food,  so  as  to  bring  it  within  the  means  of  the  poorer 
classes.  He  believed  that  when  a  company  had  bees 
formed  to  carry  this  invention  into  practical  ofwration,  the 
results  would  be  of  a  highly  satisfactory  character;  bot, 
as  far  as  the  experiments  had  gone  hitherto,  they  did  not 
afford  a  fair  criterion  on  which  to  form  a  judgment  as  to 
the  real  merits  of  the  invention. 

Dr.  Baohhoffneb  (who  had  inquired  the  date  of  the 
sprnfication)  said  he  asked  the  question  simply  from 
curiosity,  inasmuch  as  he  had  not  heard  of  it  before. 
There  were  many  points  in  the  system  brought  forward 
which  struck  him  as  ingenious,  but  they  all  knew  tbit 
the  plan  of  catching  fish  by  alluring  them  with  light  wu 
no  novelty,  though  the  light  was  most  oommooly  em- 
ployed above  instead  of  below  the  surface  of  the  wattf. 
At  the  same  time  he  must  be  allowed,  on  the  part  of  the 
finny  tribes,  to  repudiate  the  idea  of  their  being  attracted 
by  being  enabled  to  see,  through  the  means  of  this  sob- 
merged  light,  the  particular  nature  of  the  bait  which  wai 
offered  to  them.  For  his  own  part  he  did  not  belieje 
that  fish  were  such  epicures,  although,  like  the  motba, 
they  might  be  attracted  by  a  light  to  their  own  destn*rtioo. 
He  apprehended  that  tl)e  invention  was  also  «PPV^7i,^ 
deep  sea  fishing;  and  if  that  were  so,  he  imagined t^t 
some  means  would  be  required  for  forcing  air  dowi  tw 
flexible  tube  in  order  to  support  combustion.    •'-^^^ 


of  submarine  light  for  facilitating  operations  beneath  the 
surface  of  the  sea  was  no  novelty.  At  the  t»«n«J5!J«L 
operations  for  blowing  up  the  wreck  of  the  Boy»Y^ 
at  Spithead,  the  late  Sir  Charles  Pasley  complained  oftw 
difficulty  of  carrying  on  the  works  when  the  ^^yz„^ 
a  thick  and  muddy  sUte,  when  he  (Dr.  Bachhoft^ 
suggested  that  if  the  divers  were  supplied  witft  ij^ 
pieces  of  artificial  graphite  in  connection  with  »•  TJl 


an 
water  in  a 


DISCUSSION. 
Mr.  Btovin  remarked  that  during  the  reading  of  the 
pftper  the  question  had  been  aaked  when  this  patent  was 


used  for  firing  the  charges  of  gunpowder  by  «*«^"rgj' 
the  means  of  obtaining  a  submarine  light  ^^'^^j^ 
furnished.  The  suggestion  was  acted  «!»?•  *2?.,Wtf 
result  was  satisfactory ,?  but  he  did  not  remember  to 
it  was  in  that  instance  that  the  fish  flocked  ^^^^ 
divers  in  such  extraordinary  numbers.  He  J*"  ,**  ^ 
invention  for  introducing  the  electric  !»?***  j^iflTed  it 
fcer  in  a  vessel  hermetically  sealed,  but  he  ^^^^ 
was  only  intended  for  the  purposes  of  submanne  tou»» 

works.  -iin  ai  to 

Mr.  S.  Rbdobave  confirmed  the  remarto  "'JJ*  ^ 
the  antiquity  of  the  practice  of  decoying  fi«>  ^  ^^ 
of  lights  on  the  surface  of  the  water.  Mention  w»  ^ 
in  an  old  work  of  a  lady  at  Twickenham.  wMW|w^ 
noyed  by  the  disturbances  made  at  n*8^*  °^ J^bod  » 
fishers  in  the  Thames;  and  he  had  in  h"  P^'^^ly 
drawing,  eighty  years  old.  representing salmonn"*  » 
torch-light  in  the  river  Tamar.  .    tL^Antif 

Mr.  Bishop  mentioned  that  surface  lights  ^^^^ 
salmon  and  other  fish  had  been  in  use  ^^^^^  ^^ 
on  the  coasts  of  Norway,  more  particuJWly  o»  ^ 
and  at  Christiansand. 


.^-H 
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Mr.  Vablkt  remarked,  that  many  yean  ago  Admiral 
Coffin  intiodiioeda  method  of  catching  fish  in  largo  quan- 
titiei  by  meaoa  of  glittering  artificial  bait,  a  plan  which 
wu  partkmlariy  ranoefiaful  in  mackerel  fiahing.  For  such 
I  prooan  he  ihonght  the  proposed  submerged  light  wonld 
be  sxtreaiely  applicable. 

Mr.  Db  Mobhat  aaid,  in  almost  all  parts  of  the  world 
the  practice  of  fishing  with  lights  on  the  sarfaoe  of  the 
wator  obtained.  In  parts  of  America  large  qaantities  of 
fiah  were  taken  by  attracting  them  in  this  manner,  and 
than  feeding  them  with  a  preparation  made  from  the  bark 
of  a  speeiee  of  mangue  tree,  the  intozicatiog  effects  of 
vhich  caoaed  the  fiah  to  float  helplessly  on  the  sarfaoe, 
when  they  were  taken  in  large  nnmbers.  In  a  short  time 
they  recovered,  and  no  pemldotu  effects  were  produced 
in  the  fish  by  this  draggmg,  so  as  to  depreciate  them  as 
ibod. 

The  CaanucAN  said,  as  an  old  fisherman  of  sixty  years' 
landing,  he  might  be  able  to  tell  the  meeting  a  little 
about  the  subject  undo?  discossion.      In  the  first  place, 
with  leferenoe  to  the  remarks  in  the  early  part  of  the 
paper,  thai  the  fishing  trade  of  this  country  afibrded  a 
mesiia  of  recraiting  the  naval  service,  he  might  say,  aiter 
a  Toy  long  aasociation  with  sailors  in  Her  Majesty's  ser- 
rioe,  that  he  had  veiy  rarely  found  a  fisherman  in  the 
navy;  and  he  supposed  that  was  a  great  deal  owiog  to 
fiahennen  being  exempted  from  impressment  during  the 
war.    It  was,  however,  often  the  case  that  old  seamen 
who  had  served  in  the  navy  fixed  themselves  along  shore 
and  became  fishermen,  but  these  were  worn-out  men,  and 
would,  of  ooarse,  be  nnfit  for  the  service.    The  only 
really  able  fishermen  were  those  in  the  North  Sea,  and 
they  weie  too  well  paid  for  their  work  to  enter  the 
na^.     As  a   naval  officer,  having  to  select  a  ship's 
CTDW,  he  woold,  as  a  rule,  refuse  fishermen;  and  he 
knew  that  was  also,  to   a   great   extent,  the   feeling 
of  Fnoch  naval  officers.    On  one  occasion  he  was  in- 
formed by  a  French  admiral  that,  being  forced  suddenly 
to  pat  to  sea,  he  had  been  compelled  to  take  a  crew 
mamly  composed  of  fishermen.    The  result  was  that  he 
was  obliged  to  reef  topsails,  and  for  many  days  dared  not 
make  sail,  because  his  crew  of  fishermen  were  all  sea -sick 
and  imable  to  work.    During  the  French  war  two  fine 
Bhipe  sent  to  sea  were  captur^,  within  a  few  miles  of  the 
Frmch  coast,  by  two  sooall  frigates — an  easy  conquest, 
in  oooseqaeoce  of  a  great  portion  of  their  crews  being  sea- 
sick and  nnable  to  fight.    The  Newfoundland  men  were 
great  fishermen,  but  their  occupation  there  was  merely 
to   sit    within   a   circular    space,    with  a   barrier    to 
pfoteet    them    fh>m    the   water,    and   to   clean    and 
aplii   fish,    an   employment   which   did   not    in    any 
way    fit  them    for   service    on    board    ship.       In    the 
days    of   his   (the    Chairman's)    boyhood    he    was    in 
the  habit  of  running  away  from  his  home,  and  spending 
a  good  deal  of  time  with  the  Mic-mac  Indians,  learning 
their  secrets  in  fishing.    One  of  the  principal  methods 
emidoyed  by  semi-civilized  tribes,  as  well  as  by  savages, 
had  always  been  the  use  of  tlie  flambeau  at  night,  and  at 
the  preeeat  time  that  mode  of  fishing  was  a  favourite 
amusement  amongst  the  ladies  of  Nova  Scotia,  the  prey 
being  chiefly  lobsters,  which,  being  attracted  l>y  the  light, 
were  taken  by  prongs  into  the  boat.    He  had  fished  in 
every  part  of  the  world,  and  was  bound  to  say  he  could 
not  give  the  preference  to  our  English  coasts  in  respect  of 
the  q[aa2itUy  of  fish  to  be  t!^en.    It  was  in  Newfoundland, 
on  the  coasts  of  Barbary,  and  in  Southern  Africa,  eastward 
of  the  Cape  of  Good  Hope,  that  the  best  fishing  was  to  be 
foond.     There  was  no  necessity  for  bait  there ;  but  with 
little  pieces  of  bright  metal,  with  hooks  attached,  fish 
wete  polled  npas  &^  as  the  line  could  be  ^ut  in,  by  what 
was  known  in  this  oountiy  as  "  foul-hooking."    On  the 
west  coast  of  Newfoundland  a  cutter,  26  feet  long,  would 
be  filled  with  fiah  in  two  hours  with  ten  lines.     In  the 
deep-water  fisheries  of  that  country  lines  of  70  fathoms 
in  length  were  used,  and  the  hookii  were  baited  with  the 
bright  metii  tiaitSi  until  tlie  month  of  June,  when  the 


caplins— small  fish  resembling  the  smelt— come  in  sea- 
son, and  then  these  were  used.  A  great  bait  for  fish  in 
most  parts  of  the  world  was  the  squid,  or  cuttle-fish. 
With  respect  to  the  delicate  taste  of  fish  in  their  bait, 
he  had  not  much  faith  in  this,  for  it  was  a  common 
practice,  after  having  caaght  one  fish,  to  take  what  he 
had  in  his  stomach  for  bait,  and  thus  to  catch  a  great  many 
more.  It  was  a  very  curious  fact  with  regard  to  mackerel, 
that  in  some  places  the  fish  did  not  open  their  eyes  till 
about  the  22nd  May,  and  in  other  places,  such  as  on 
the  coast  of  Ushant,  in  France,  they  did  not  bite  till  the 
first  week  in  June.  The  bait  roost  used  for  taking  this  fish 
on  our  own  coast  and  in  the  North  Sea  was  the  lug-worm. 
Skate  were  principally  captuiM  with  the  trawl,  but  they 
were  occasionally  taken  by  bait  in  the  North  Sea.  The 
trawl  had  of  late  years,  from  some  cause,  got  into  sad 
disgrace,  and  was  now  on  its  trial  before  the  House  of 
Commons;  but  he  believed  this  was  mainly  due  to  a 
quarrel  between  the  fishermen  on  the  north-east  coast  and 
the  Torbay  fishermen,  some  of  whom  came  to  the  north- 
east coast,  and  understanding  the  proper  use  of  the  trawl 
letter  than  their  brethren  there,  were  consequently  more 
successful  in  their  takes  of  fish,  and  hence  jealousy  had 
arisen  between  them.  For  his  own  part,  he  thought  the 
trawl,  when  properly  used,  was  not  open  lo  the  objections 
made  against  it.  On  the  western  coasts  of  South  America 
the  half-caste  Spaniards  were  very  successful  in  fishing 
with  flambeaux,  made  of  long,  thin  strips  of  a  red  resinous 
pine,  bound  together  in  bundles  about  as  thick  as  the 
wrist.  The  boat,  with  the  flambeau  projecting  over  its 
bow,  was  kept  in  gentle  motion,  and  the  fish  being  at* 
tracted  to  the  surface  by  the  light  of  the  fiambeau,  were 
readily  sj^red  in  groat  numbers.  In  China  and  the 
West  Indies  fishing  with  lights  on  the  sorfiMse  was  carried 
on  to  a  great  extent,  but  in  this  instance  nets  were  used. 
He  had  seen  fish  go  to  the  bait  in  82  fathoms  water.  By 
throwing  a  little  oil  on  the  water  a  perfectly  glassy  surface 
was  obtained,  and  it  was  possible  to  see  veiy  clearly  to  a 
great  depth ;  and  this  was  particularly  the  case  in  some 
of  the  lakes  of  Switzerland.  He  would  now  say  a  word 
or  two  with  regard  to  the  question  of  the  production,  by 
this  invention,  or  by  any  other  means,  of  an  increased 
supply  of  fish  as  a  food  for  the  poorer  classes.  There 
were  already  large  takes  of  fish,  such  as  herrings  ahd 
mackerel,  at  Tenbyi  which  (although  there  was  railway 
communication)  it  was  not  thought  worth  while  to  Eood 
to  London  or  elsewhere  for  consumption  by  the  people^ 
and  if  this  was  so*  what  was  the  nse  of  endeavouring 
to  obtain  still  larger  quantities?  While  the  fish 
was  disposed  of  on  the  coast  at  nominal  prices,  and  used 
for  manure,  all  kinds  of  fish  remained  very  dear  in 
London,  and  beyond  the  reach  of  the  poorer  classes.  Our 
great  want,  therefore,  was,  that  the  fishermen  should  be 
compelled  not  to  throw  away  large  supplies  of  food 
when  there  was  a  glut  of  it  in  any  pa^cular  locality,  but 
that  they  should  be  forced  to  send  it  to  market,  where 
there  was  a  great  demand  for  it.  It  was  a  well-known 
fact  that,  years  ago,  in  order  to  keep  up  the  price  of  fiah 
in  the  London  market,  the  fiahmongers  stopped  the 
smacks  at  the  mouth  of  the  Thames,  and  made  them  throw 
their  cargoes  overboard .  W  ith  regard  to  the  powers  of  Mr. 
Fanahawe's  patent,  it  was  well  known  that  its  powers  did  not 
extend  more  than  three  miles  from  the  coast  of  Oreat  Bri- 
tain. Reverting  to  the  question  of  the  alleged  destruction 
of  small  fry  and  ova  by  the  trawling  beam,  the  chairman 
remarked  that  he  felt  quite  sure  the  objection  to  the 
trawl  arose  entirely  from  ignorance  of  the  proper  method 
of  using  it,  and  not  from  any  fault  in  the  apparatus  itself. 
No  fisherman,  he  said,  who  understood  his^  business, 
would  attempt  to  draw  his  trawl  against  the  tide,  for  he 
would  catch  no  fish.  The  boat  must  go  with  the  tide, 
but  a  little  faster,  and  then  the  trawling  beam  would  rise 
up  some  little  distance  from  the  bottom,  and  the  best  fiah 
would  be  caught.  With  regard  to  the  alleged  destruction 
of  spawn  by  the  trawl,  no  spawn  was  found  in  deep  water* 
It  was  a  fact  well-known  to  natnralisU  that  tho  spawninaf 
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of  all  deBcriptioxis  of  fish  took  place  in  the  shallow  water 
along  the  shores  and  creeks,  where  there  was  no  trawling. 
The  outcry  against  the  trawl  on  the  ground  of  the  destruction 
of  ova  was  not,  therefore,  justified  by  facts.  The  chair- 
man concluded  by  proposmg  a  vote  of  thanks  to  Mr. 
Caropin  for  hia  paper. 

The  vote  of  thanks  having  been  passed, 

Mr.  C AMPIN  ackoowledged  the  compliment,  and  said  if 
he  had  known  that  his  efforts  would  have  been  subjected 
to  the  criticism  of  so  experienced  an  authority  as  Sir  E. 
Belcher,  he  should  have  hesitated  in  bringing  this  subject 
forwani,  having  himself  no  claims  to  attention  as  a  prac- 
tical  fisherman.  Looking  to  the  project  of  Mr.  Fan- 
shawe  he  thought,  on  the  whole,  some  beneficial  results 
Sn  regard  to  an  increased  supply  of  fish  as  an  article  of 
food  might  be  expected  from  its  application.  Judging 
from  the  remarks  of  Mr.  Stovin,  he  thought  that  gentle- 
man was  too  diffident  with  regard  to  the  experiments 
already  made,  inasmucli  as  Mr.  Fanshawe  had  reported 
that  his  apparatus  had  been  the  means  of  attracting  very 
large  quantities  of  fish.  Whether  it  would  be  commer- 
cially sttooessful  or  not  was  a  question  he  would  not  now 
enter  upon.  With  respect  to  the  point  raised  by  Dr. 
Bachhoffuer  as  to  the  supply  of  air  necessaty  for  combus- 
tion at  a  great  depth  under  water,  he  apprehended  that 
was  a  mechanical  matter  which  could  easily  be  provided 
for,  and  he  believed  Mr.  Fanshawe  contemplated  the  use 
of  some  air  pumping  apparatus  for  great  depths. 

Mr.  Hawbs  said,  as  Chairman  of  tlie  Council,  he 
would  venture  to  take  the  somewhat  unusual  course  of 
giving  the  thanks  of  the  Council,  and  he  was  sure  he 
might  add  those  of  the  meeting,  to  the  chairman  for 
having,  in  so  able  and  entertaining  a  manner,  communi- 
cated to  them  the  results  of  his  experience  on  this  sub- 
ject, extending  over  a  great  number  of  years. 


Baoup  Mechahtob'  Institutxon. — The  Report  of  the 
'Directors,  presented  at  the  twenty-sixth  annual  soinSe, 
January  8rd,  1866,  records  the  continuance  of  the  pros- 
perity of  the  Institution.  In  their  efforts  to  promote  the 
cause  of  education,  the  directors  have  received  abundant 
help  from  friends  of  every  religious  denomination,  and  a 
spirit  of  kindly  sympathy  has  been  displayed  by  the 
members.  The  finances  of  the  Institution  are  in  a  healthy 
state.  The  receipts  have  been  £399  158.  6d.,  the  balance 
in  the  treasurer's  hands  at  the  end  of  the  financial  year 
being  £12  lOs.  IJd.  In  the  first  quarter  of  the  year  there 
were  on  the  books  276  members  ;  second  ditto,  226 ;  third 
ditto,  200;  fourth,  287,  being  an  average  of  246  members 
per  quarter.  The  directors  regret  that  many  of  the  mem- 
bers are  in  the  habit  of  discontinuing  their  subscriptions 
during  the  summer  quarters.  The  effect  of  this  narrow 
policy  is  to  cripple  the  funds  of  the  Institution  to  a  very 
considerable  extent.  During  the  year  about  90  volumes 
have  been  added  to  the  librar}'.  An  increase  over 
the  previous  year  has  taken  place  during  the  last 
•twelvemonths  in  the  issue  of  volumes,  the  number 
being  7,038,  or  an  average  of  41  volumes  for 
•very  member  whose  name  is  on  the  librarian's 
register.  The  news  and  reading-room  is  much  fre- 
quented. The  receipts  of  the  Wednesday  evening 
lectures,  which  terminated  in  March  last,  were  a  little 
•hort  of  defraying  the  expenses  of  the  course.  The 
third  series  of  lectures  and  entertainments  commenced  in 
.October  last.  Amongst  them  may  be  mentioned  the 
Rev.  Arthur  Mui-sell,  of  Manchester,  "  Wanderings  at 
Waterloo;"  Mr.  Robert  Dod well,  C.E.,  of  Manchester, 
lecture  entert  tinment,  entitled,  ••  Two  Hours  in  a  Tele- 
•g»ph  Office,"  illustrated  by  apparatus,  &c. ;  Mr.  Samuel 
Wimpenuy,  of  Holmfirth,  "  The  Life  and  Travels  of 
Pr.  Livingstone,"  illustrated ;  Messn.  Ellis  and  Cavanah, 
Of  tho.Maaohefter  Shakespei-ian  Society,  "An  Elocu- 


tionary Entertainment ;"  Mr.  W.  A.  Abraras,  of  Blick- 
bum,  *<  The  Literature  of  the  Lakes ;"  and  Mr.T.  Hast- 
ings Ingham,  of  Skipton,  "  The  Philosoi^y  of  Shakes- 
peare." A  manuscript  magazine,  consisting  chiefly  of 
original  contributions  by  members  and  theb  friends,  wu 
commenced  in  April,  1864,  and  has  been  saocessfally  ood- 
tinned  monthly  to  the  present  time.  It  has  proved  va- 
luable as  a  treasury  of  institutional  and  local  iDformatioD. 
The  character  of  the  evening  schools  has,  during  the  last 
twelve  months,  been  fully  maintained.  The  increase  Id 
attendance  at  the  evening  claaseshas  been  oonsidenhle.  h 
efficiency,  as  tested  by  the  Local,  Society  of  Arts,  Science 
and  Art,  East  Lancashire,  and  Lancashire  and  Cheshire 
Union  Eixaminations,  the  School  hasmadedectded progress. 
It  is  a  source  of  regret  that  in  some  of  these  examioatioos 
the  candidates  are  almost  entirely  from  the  younger  mem- 
bers of  the  classes,  while  the  older  ones  make  oo  attempt 
to  compete  in  them.  The  establishment  of  the  science 
classes,  in  which  chemistry  and  physiology  are  taaght, 
has  been  attended  with  the  best  results.  The  diiecton 
regret  that  the  female  classes  are  not  so  numerously  at- 
tended as  they  deserve  to  be,  seeing  that  they  offer  a  good 
opportunity  for  young  women  to  acquire  a  serviceable 
education  at  an  inexpensive  rate.  The  day  school  hu 
been  well  attended  during  the  twelve  months,  but  as 
work  has  been  scarce  and  unremunerativei  many  parents 
have  not  been  able  to  pay  the  full  fees.  The  number  of 
children  on  the  day  school  book  is  282,  and  on  the  nielit 
school  book  119,  makmg  a  total  under  tuition  at  the  In- 
stitution of  851. 

Fabnham  Touno  Men's  AssociATXoar.— At  the  recent 
annual  general  meeting  of  the  members,  the  committee 
for  1865  were  elected.  From  the  balance-sheet  it  ap- 
peared that  the  expenditure  for  last  year  was  £184  28. 7d., 
the  balance  due  to  the  treasurer  being  £29  2s.  Several 
important  alterations  were  made  in  the  rules  of  the  At* 
sociation.  Since  this  meeting  the  debt  of  the  Association 
has  been  kindly  paid  off  by  the  Bishop  of  Winchester. 
President. 


DIGEST  OF  PABLIAMENTABY  PAPERS. 
Notice  having  been  given  by  Mr.  William  Ewart,  in 
the  House  of  Commons,  *<  To  call  the  attention  of  the 
Government  to  the  public  advantage  which  would  renlt 
and  the  saving  which  would  accrue  from  the  publieatioD 
of  an  abridgment  or  digest,  to  be  issued  f^om  time  to 
time,  of  all  the  Parliamentary  Blue  Books,  and  similtf 
document,  on  the  same  plan  as  that  of  the  *  Ststistical 
Abstract'  issued  by  the  Boai'd  of  Trade  since  the  year 
1854"  (Friday,  10th  March),  the  following  sUtement 
of  facts  on  this  subject  may  not  he  uninteresting  :~~J^^ 
Parliamentary  Papers  consist  of  (I.)  Votes  and  Proceed- 
ings of  both'  Houses  of  Parliament,  Journals,  &c ;  (2) 
Bills  as  presented  in  both  Houses,  and  in  their  variov 
stages ;  (8.)  Papers  presented  by  command,  vis.,  Corre- 
spondence on  Diplomatic  Subjects — Ri^ports  of  Permaneot 
Commissions  and  Public  Departments,  sach  as  Bevenue 
Boards,  Poor-law,  Judicial  Statistics,  &c.— Reports  of 
Temporaiy  Commissions,  such  as  Patent  Law,  State  of 
Education,  &o. ;  (4.)  Returns  ordered  by  both  Houses; 
(5.)  Reports  of  Committees  of  both  Houses;  (6.)  AcU 
of  Parliament.  2.  On  an  average,  there  are  upwwo' 
of  1,000  documents  published  yearly,  the  greater 
part  of  which  are  in  folio,  and  altogether  they  ^^i 
over  not  less  than  50,000  pages  per  annum.  The  cost  of 
printing  papers  for  both  Houses  of  Parliament  was  giveo 
in  1864  at  £67,600,  independent  of  the  large  amount 
expended  in  printing,  Ac,  for  the  several  departing' 
of  Government,  amounting  in  all  to  upwards  of  £800,0W. 
3.  In  the  publication  of  such  documents  there  is  neortsarfly, 
and  in  many  cases  unnecessarily,  a  constant  repetition 
of  facts,  a  great  diffusion  of  deUils,  and  an  evident  w«i« 
of  system.*    4.  Such  papers  are  not  much  read  byj;;; 

•  In  illnstration  of  this  fact  it  wss  shown  in  «^<J«»S*  ^ 
the  Comfaiitteeof  the  House  of  OommoBsia  IM,^"^"'*^ 
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mflmben  themflelvet,  for  want  of  time  during  the  Session 

to  wade  throng  them ;  nor  are  they  read  by  the  public, 

farwantoffaoilttiee  for  getting  at  them.  5.  Setting  aside 

the  sale  of  these  documents  singly  at  the  Parliamentaiy 

FiperOflfioes,  which  is  comparatively  veiy  small,  the  pub- 

lie  at  large  have  no  means  of  consulting  such  Parliament- 

iry  lepers  in  a  collective  form,  since,  on  account  of  their 

bdk  and  expensivenees,  no  private  gentleman  and  no 

pohlic  institution  can  conveniently  afford  the  space  required 

to  keep  them .    Apart  from  the  British  Museum  and  other 

NaUooal  Libraries  (three  or  four  in  number),  very  few 

other  libraries  possess  a  full  collection  of  all  Parliamentary 

P^ers.    6.  Hence  the  greater  bulk  of  such  Parliamentary 

Fapen,  which  would  be  well  calculated  to  diffuse  solid 

aad  valuable  information  on  all  political,  financial,  and 

eoooomio  subjects,  is  sold  and  used  up  as  waste  paper. 

7.  The  Committee  of  the  House  of  Commons  on  printed 

ptpen,  of  1885,  originated  by  Mr.  Joseph  Hume,  in  their 

report,  p.  24,  recommended  that  the  printing  committee 

should  have  power  to  classify  such  papers,  and  to  direct  the 

manner  and  form  of  printing  the  same,  either  in  eztmtOt 

or  by  way  of  abstract,  as  may  be  most  calculated  to  convey 

to  the  House  the  requisite  information.    8.  In  1852,  the 

Society  of  Arts,  and  Mechanics'  and  Literary  Institutions 

throoghoot  the  country,  petitioned  Parliament  for  the 

gratuitous  distribution  of  many  of  these  reports,  alleging 

that  such  a  diffusion  of  useful  knowledge  would   be 

attended  with  toy  great  public  advantage ;  and  on  the 

motion  of  Mr.  Tufnell  a  Committee  of  the  House  of 

Commons  was  appointed  to  inquire  into  the  expediency 

of  distributing  priit,  under  certain  regulations,  a  selection 

from  the  reports  and  returns  of  the  House  of  Commons 

among  Literary,  Scientific,  and  Mechanics'  Institutions 

thnmghont  the  United  Kingdom.    The  committee  re- 

oommended  that  on  the  receipt  of  any  applications  certain 

reports  or  papers   should    be   granted.      But   it   does 

not   appear   that    the    resolutions    were  at    anv  time 

carried  out,  from  the  difficulty  of  making  any  selection, 

aod  from    the  want   of  accommodation   in   such   in- 

ttitntioQs    for   such    a  mass  of  heavy  volumes.    9.  In 

1854  the  Board  of  Trade  began  to  issue  the  statistical  ab- 

ftract,  comprising  a  collection  of  all  the  facts  recorded  in 

all  the  public  documents  for  the  previous  fifteen  years, 

rod  this  has  been  eminently  successful,  in  consequence  of 

the  tMsy  reference  it  affords  for  a  considerable  amount  of 

varied  information    hitherto    unattainable  except  from 

mnneroQS  sources ;  but  the  statistical  abstract  is  confined 

to  eoooomical  facts,  and  gives  none  of  the  circumstances 

which  give  rise  to  such  facts.     It  only  culls  out  the 

(ignree,  which,  though  instructive  in  themselves,  do  not 

Bofficiently  indicate  all  the  lessons  they  are  intended  to 

teach.  10.  Attempts  were  made  to  supply  this  want  in  1856 

by  Professor  Leone  Iievi,  in  his  **  Annals  of  British  Legis- 

Utioo,**  being  a  summary  or  digest  of  all  public  accounts, 

papers,  reports,  Ac.,  of  both  Houses  of  Parliament,  classified 

under  the  following  eight  series,  each  comprising  all  the 

papers  published  on  the   respective  subjects : — Series  A, 

nnance.  Commerce,  and  Agriculture ;  B,  Diplomacy  and 

War;  C,  Ecclesiastical  Affairs  and  Education ;  D,  Railway 

sikipping,  and  Postal  Communication ;  E.  Law,  Justice, 

and  Crime;  F.  British  India,  Colonies,  and  Dependencies; 

Q.  Population,  Municipal  and  Parliamentary ;  H.  Health 

and  Miscellaneous.    11.  The  work  is  published  by  Messrs. 

Leoee  Levi,  that  the  state  of  the  finances  is  given  in  the 
qearterly  aeoounU  of  the  revenue,  the  finance  aceonntt,  the 
ftatiitiiT'  abekiact,  the  misoellaneoas  Btatiatics,  the  reports  of 
the  retpcctive  boards,  and  Mr.  Williami's  retoms ;  the  GaBtoms 
B«v«nae  bsing,  moreoTer,  given  in  the  Board  of  Trade  accouoti, 
both  monthly  and  annually.  The  reports  of  committees  gene- 
nlly  contain  evidence  repeating  again  and  again  the  same  facts 
aod  opinions.  The  reporta  of  the  Ciril  Service  commianoners 
gtTc  all  the  examination  papers.  The  treaties  with  foreign 
powers  are  pnblished  in  Bogiiah  and  in  the  langnajrea  of  the 
omntrlea  with  which  they  are  conclnded.  As  to  balk,  it  is 
nite  oenal  to  publish  folio  volnmcs  of  800  pages.  Tho  report 
oa  the  Kadowsd  Sdiopls  (Itcland)  comprised  l,88i  pager. 


Smith,  Elder,  and  Co.,  in  monthly  parts,  forming  two 
volumes  a  yeu-  of  about  600  pages  octavo  each,  and  gives 
within  this  limited  compass,  and  for  two  guineas  per 
annum,  all  that  is  most  valuable  or  needful  to  be  preserved 
for  reference,  as  regards  the  general  reader,  out  of  the 
large  number  of  volumes  pubUshed  every  Session.  12. 
The  *'  Annals  of  British  Legislation  "  have  now  been  in 
existence  for  seven  years,  and  fourteen  volumes  of  the 
same  have  already  been  published ;  but  whilst  its  utility 
has  been  fully  recognised  by  many  of  our  most  eminent 
statesmen,  experience  has  shown  that  a  work  of  this  kind 
cannot  Iw  sustained  as  a  commercial  operation,  not  pos- 
sessing those  advantages  which  are  enjoyed  by  works  issued 
by  public  authority.  18.  Having  regard  to  tho  success  of 
the  *' Statistical  Abstract,"  aod  to  the  appreciation 
which  has  attended  even  the  private  enterprise  above 
described,  it  cannot  be  doubted  that  the  publication  of  a 
Digest  of  Parliamentary  Documents  by  the  Board  of 
Trade  would  be  attended  with  great  l)enefit ;  not  only  by 
the  diffusion  and  preservation  of  most  valoable  informa- 
tion now  practically  buried  and  lost,  but  by  the  direct 
saving  of  a  laige  sum  of  money — since  it  would  render 
uunecessary  the  publication  of  many  copies  of  papers  now 
printed  by  both  Houses  of  Parliament,  and  weula  greatly 
extend  the  circulation  of  those  of  which  the  publication 
is  necessaty.    . 

Jfme  ^. 


Park  School  of  Bbaux-Abts. — The  Council  of  the 
school  has  fixed  the  annual  competition  and  exhibition  of 
the  works  of  the  students  for  the  grand  prize  of  Borne 
a  month  earlier  than  usual  this  year.  The  decisions  are 
to  Im  made  on  the  11th  of  August,  and,  for  the  first  time, 
the  exhibitions  of  the  works  in  architecture,  painting,  and 
sculpture  will  take  place  at  the  same  time.  In  addition 
to  this  annual  competition  for  the  privilege  of  studying  at 
Rome^the  Roman  scholarship — there  are  quarterly  ex- 
hibitions in  the  school,  when  honorary  prizes  are  awarded 
to  ihe  pupils ;  but  another  kind  of  competition  has  just 
been  set  on  foot,  which  deserves  attention  from  its  novelty 
and  liberality,  and  which,  it  is  said,  promises  to  work 
well.  The  authorities  have  offered  a  certain  number  of 
silver  medals  to  be  awarded  by  the  pupils  amongst  them* 
selves  once  a  year.  The  method  adopted  is  as  follows  :-— 
Each  professor  selects  from  amongst  the  works  of  his  own 
pupils  those  which  he  deems  the  best.  The  pupils  of  each 
of  these  schools  then  elect  five  out  of  their  own  body, 
and  the  works  of  each  school  are  judged  by  the  delegates 
fiom  its  rivals.  The  pupils  in  paintmg  of  M.  Cabanel 
and  of  M.  Pils  obtained  m  each  case  a  first,  second,  and 
third-class  prize,  while  those  of  M.  O^rdme  received  first 
and  second,  but  no  third  prize.  In  sculpture,  M.  Durant's 
school  obtained  all  three;  M.  Duret's  second  and  third- 
class  prizes  only ;  and  M.  Joufih)y's  one  first-class  medal. 
The  three  architectural  schools  each  earned  prizes  in  all 
three  classes.  This  is  certamly  a  novel  experiment,  and  of 
course  highly  gratifying  to  the  pupils  themselves,  who 
are  thus  formed  into  a  kind  of  mutual  juiy. 

M.  Hebbbt,  a  very  charming  painter,  is  said  to  have 
been  appointed  to  sucoeed  M.  Sohnetz  as  director  of  the 
French  Academy  at  Bome. 

SouLFTum  FOUND  IN  Candu. — lu  digging  foundations 
for  a  mosque  near  the  village  of  Hicropetros,  in  the  island 
of  Candia,  on  the  site  of  the  ruins  of  some  andeut  build- 
ings, throe  statues  have  been  brought  to  light.  One  of 
these  is  of  colossal  size,  and  represents  a  warrior ;  it  seems 
to  be  unfinished,  but  admirably  executed.  On  the  cuirass 
are  various  emblems,  amongst  which,  and  in  the  centre, 
is  a  figure  of  a  man  standiog  by  two  winged  CTeatores 
who  are  placing  a  wreath  on  a  youth's  head.  The  nght 
hand  of  the  statue  is  missmg.  Another  of  these  works  is 
supposed  to  represent  Oceana,  and  has  a  small  stag  crouch- 
ing at  the  feet.  The  third  is  the  statue  of  a  man,  without 
any  special  attributes. 
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Staihed  QhAaa, — The  works  at  Metz  are  in  fall  actmtyi 
and  the  Belg^n  joarnal  of  the  beaux-arta  spealu  rery 
highly  of  a  window  just  completed  for  the  cathedral  o^ 
that  town.  The  subject  is  the  asoenmon  of  Saint  Barbe 
and  Saint  Catherine,  supported  by  archuigels,  the  figures 
being  all  larger  than  life.  M.  Mardchel,  the  artist,  has 
availed  himself  of  all  the  means  calculated  to  give  rich- 
ness and  variety  to  his  work,  snob,  for  instance,  as  the 
nee  of  double  glass  in  parts,  and  the  superposing  of  one 
shade  or  tint  over  another.  The  style  is  that  of  the 
fifteenth  century,  the  Augustan  age  of  painted  glan. 

Public  Monuments  in  Fbanoe. — A  ^competition  has 
just  been  opened  in  F^ris  for  a  statue  of  Marshal  Massona, 
to  be  erected  at  Nice,  the  place  of  his  birth.  It  is  to 
consist  of  a  bronze  statue,  about  ten  feet  high,  to  stand  on 
a  pedestal  with  bas-reliefs.  The  judges  are  to  be  ap- 
pointed by  the  administration  of  Fine  Arts.  The  sum 
of  25,000  francs  is  to  indemnify  the  fortunate  artist  for 
the  whole  of  his  work,  statue,  bas-reliefs,  casting,  con- 
veyance, and  erection.  The  pedestal  is  to  be  suppned  by 
the  anthorities,  and  it  is  announced  that  10,000  francs 
will  be  expended  upon  its  ornamentation  irrespective  of 
the  masonry  itself.  The  sums  of  1,000  francs  and  600 
teics  are  to  be  awarded  to  the  second  and  third  designs 
in  the  order  of  merit.~A  monumental  statue  of  the 
famous  astronomer  Arago,  lately  modelled  by  the 
sculptor  Oliva,  has  just  been  cast  in  bronze,  and  is  to  be 
erected  at  Estagel  in  the  department  of  the  Fyr^n^es- 
Orientales,  where  the  illustrious  savant  was  bom.— The 
Municipal  Council  of  Madrid  has  commissioned  the 
•culptor  Medina  to  execute  a  satue  of  the  painter 
];  ^Mque^i  which  is  intended  to  be  appropriately  placed 
in  front  of  the  public  Oallenr  of  Fainting  m  that  city,  as 
a  companion  to  that  of  Murillo  recently  erected  there. 


^-^ 

The  Applications  of  Gcoloot  to  the  Arts  and 
Manufactubes.  Foolscap  8vo.,  cloth,  illustrated,  price 
*».  By  Professor  D.  T.  Ansted,  M.A.,  F.R.8.  (Baberi 
Hardwtcke,  PiecadiUy,)^Th\»  work  will  consist  of  the 
course  of  six  Cantor  lectures  now  in  course  of  delivery 
before  the  Society,  of  which  merely  abstracts  are  pub- 
lished m  the  Journal.  It  will  appear  as  soon  as  the  couiro 
is  concluded. 


chalk,  near  the  town  of  Hull,  yields  three  and  a-balf  to 
four  million  gallons  of  water  per  day. 

Croydon,  Surrey.  —  Two  wells  with  bore  holes  in 
chalk,  distant  only  twenty  yards  apart,  yield  one  and  a- 
half  million  gallons  per  day  each,  or  three  million  galbtu 
collectively. 

Brighton,  Smmx.  —  One  well,  with  adits  connected 
with  same,  sunk  in  chalk,  yields  two  and  a-half  to  thne 
million  gallons  per  day. 

Amweil,  HerU.-^ThB  Amwell  Hill  well,  sunk  in 
chalk,  belonging  to  the  New  River  Company,  yields  two 
and  a-half  million  gallons  per  day. 

D^t/ord,  JTeiK.— Two  wells,  situated  not  fifty  yards 
asunder,  yield  about  five  million  gallons  per  day  ooUeo- 
tively. 

The  following  wells,  sunk  in  new  red  sandstooe,  yield 
more  than  one  million  gallons  per  day  :— 

Liverpool,  XaiKMAtr«..— Green-lane  well,  sunk  in  new 
red  sandstone,  yields  more  than  three  and  a-qnarter 
million  gallons  per  day. 

Birkenhead,  CA««Atr«.— Well  in  new  red  sandstone, 
yields  two  million  gallons  per  day. 

Pendleton,  near  Manchester,  Lancathire.'^Wtai  in  new 
red  sandstone  and  permian,  found  to  yield  more  than 
four  million  gallons  per  day ;  not  in  constant  use. 

I  may  add,  practical  experience  has  taught  me  thai  in 
suitable  situations,  by  the  aid  of  improv^  modem  ap- 
pliances and  machinery,  wells  and  bore  holes  may  now  be 
sunk,  at  a  very  moderate  cost,  to  yiM  very  much  larger 
quantities  of  water  than  was  at  one  time  possible. 

I  am,  d^c,         Samuel  Collktt  HoKnaHAiL 

19,  BoeUnf ham-street,  Adelphi,  London,  W.C., 

February  28, 1866. 
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CANTOR  LBOTURES.— WATER  SUPPLY. 

Bib,— In  the  Cantor  lecture  delivered  on  the  18th  inst., 
of  which  an  abstract  appears  in  your  Journal  of  the  17th 
fast.,  on  "  Springs  and  Water  Supply,"  I  observe  that  the 
learned  lecturer,  Prof.  Ansted,  is  reported  to  have  said— 
"v  ,t*  *'?  ^°^  that  yield  the  largest  quantity  of  water  are 
chalk  and  soft  sandstone,  and  in  neither  of  these  cases  can 
more  than  a  million  sallons  per  day  be  expected  from  a 
■mgle  well.  To  yield  this  maximum  such  wells  must  be 
inore  thap  a  mile  asunder."  Many  popular  delusions 
exist  on  the  subject  of  wells,  and  as  the  above  statement, 
cucolated  m  your  Journal  on  such  authority,  is  likely 
to  further  mislead  the  public  if  left  unnoticed,  I  am  sure 
the  professor  and  your  readers  wiU  be  glad  to  know  that 
very  many  wells  have  been  sunk,  both  in  the  chalk  and 
red  sandstone  formations,  that  readily  yield  much  larger 
quantities  than  one  million  gallons  per  day,  even  when 
situated,  as  sometimes  happens,  only  a  few  yards  distant 
from  other  wells.  By  wfcy  of  practical  illustration,  X  may 
mention  the  foUowing  wells  yielding  more  than  one  mil- 
lion gallons  of  water  per  day,  sank  in  the  chalk,  the  water 
•tieing  used  for  domestic  consumption  :— 

ffuU,    Torkihire.^A  well  with  bore  holes  sunk  in 


Ths  Municipal  OnaAHnzATioH  of  Pabis.— 8iB,^Thera 
is  a  slight  inaccuracy  in  the  report  of  the  remarks  I  in«d« 
at  the  meeting  of  the  Society  on  the  22nd  ult.  I  am 
reported  to  have  said,  *<  With  reepect  to  .the  gnat  im- 
provements carried  out  in  Paris,  they  bad  been  told  that  a 
taxation  of  £3  168.  per  head  of  the  population  had  been 
the  result ;  whereas  the  whole  rates  in  nspvA  of  the 
main  drainage  and  improvements  of  London  did  not 
amount  to  more  than  9d.  in  the  poond,  or  about  lOt.  per 
head  of  the  population."  What  I  stated  was,  thai  the 
annual  sum  raised  by  the  Metropolitan  Board  of  Worki 
for  main  drainage,  new  streets,  parks,  and  general  pur- 
poses, including  the  coal  duties  appropriated  for  the 
Thames  Embankment,  did  not  exceed  in  amount  a  rate 
of  9d.  in  the  pound,  and  that  the  whole  local  taxation  of 
the  metropolis  for  municipal  puipoees  was  not  more  than 
lOs.  per  head  of  the  population. — I  am,  drc,  W.H.  Daltos. 
as,  Cookfpiir-itreet,  Febniaiy  26th,  186«. 

VoLUMTEEB  FiBE  Bbigadbs.— »SiB, — I  voiy  moch  regret 
to  find  that,  in  my  endeavour  to  be  as  brfef  as  ponible  in 
niy  remarks  on  Mr.  Young's  paper,  I  omitted  to  do  ao  act 
of  Justice  to  the  London  Fire-£jigine  Ertabliduient,  and 
my  remarks  beine  atill  fhrther  condensed  makes  it  appear 
that  I  have  stated  a  positive  untruth.  1  therefore  b^ 
space  to  correct  this.  In  the  report  I  am  made  to  asy 
that  my  brigade  never  received  a  penny  from  anyone  ftxr 
their  services.  This  requires  explanation.  1  stated  that 
Mr.  Young  appeared  to  foi^t  that  nearly  all  the  Volunteer 
Fire  Brigades  were  equipped  and  supported  by  volontary 

oontributiona That  the  brigade  I  had  the 

honour  to  represent  was  more  strictly  volunteer  than  any 
other,  as  the  engines  and  plant  were  found  by  tlte  firm 
(Brown,  Lenox,  and  Co.),  and  the  uniforms  by  the  men 
themselves,  without  suoscriptiona  from  anyone,  neither 
had  they  ever  taken  a  penny  for  their  services ;  I  ought 
to  have  added — as  all  monies  received  for  such  service 
go  to  a  fond  in  case  of  accidenta  or  sicknesa  tbroagh 
attending  fires.  I  believe  1  am  quite  corrsct  in  saying  it 
is  the  invariable  custom  of  the  London  Fire-£ngine 
Establishment  to  reiniborae  all  volunteer  brigades  Ui» 
cost  out  of   pocket,  an^  something  in  additioo  when 
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thqr  «re   really   of    any   service   in   extinguishing   a 

fire.     The   Ute   hoar   at   which    I   was  called  upon 

to  ipeak  prevented  n\e  from  going  so  fully  into  the 

qoeitioQ  as  I  shoold  have  wished ;  bat  I  tiTist  that  in  con- 

■deration  of  the  importance  of  the    subject,  you  will 

illov  me  to  make  a  few  further  remarks,  particularly  as 

lately  there  appears  a  tendency  to  underrate  the  services 

of  the  regular  brigade ;  and  I  exceedingly  regret  to  see 

my  friend  Mr.  Young  getting  into  the  same  track,  for 

btuys— <*It  is  constantly  said  that  paid  firemen  will 

work  better  than  volunteers.    ...    If  paid  men  are 

bat,  how  comes  it  that  volunteers  are  always  asked  for 

vben  it  is  desired  to  do  anything  diflBcult  or  very  perilous, 

njipring  a  mine— storm  a  fort— lead  a  forlorn  hope— 

imm  a  shipwrecked  ci-ew  ?"— This  sounds  very  fine,  but 

my  friend  appears  to  have  forgotten  that  the  volunteers  for 

the  above  services  are  always  taken  from  the  class  that  are 

tnined.  i^e,  and  often  paid  for  such  work,  the  soldier 

ibrnrioging  the  mine,  and  the  sailor  for  rescuing  a  ship- 

vracted  crew.   Would  Mr.  Young  send  a  party  of  Deal 

boatmen  to  spring  a  mine  or  soldiers  to  man  a  life-boat? 

iTentoie  to  say  he  would  not;  neither  would  he  ask  a 

fireman  or  fire-eecape  man  to  stand  on  one  side  and  let 

nme  volunteer  from  the  crowd  enter  a  building  to  rescue 

lifo  or  property.    I  should  very  much  like  to  see  the 

tolonteer  movement  spread  all  over  the  country ;  and  I 

believe  it  is  in  outlying  districts  they  will  be  most  useful. 

bet  many  years'  expenence  has  convinced  me  that  it  will 

Bot  do  to  depend  upon  volunteers  to  protect  Loudon  or 

toy  oUier  large  town  from  fire.    I  have  formed  a  veiy 

itTong  opinion  as  to  the  best  means  of  protecting  such 

places,  and  shall  be  glad  at  some  future  time  to  explain 

my  views  either  by  a  short  paper  or  letter  in  the  Jourrud, 

bet  I  feel  at  present  that  I  have  occupied  enough  of  your 

^aoew— I  am,  Ac,  Wm.  Bobbbts. 

JaaaiySl,  1865. 
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!? vrC?RSdi^^  ?en****^ '"  ""*  "••^^^*  "^  ~^  '"^^  ^'^'^^ 
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Mooring  anchors-420-J.  Trotman.  ^    ^«ra-^.  HeMctihr. 

MoUve  power,  obUinlog— 331- J.  I.  Watts. 
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OU  for  machinery,  productl6n  of-368-J.  Hall  ""^O""- 
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Oedinaet  Mbbtinos. 
Wednesday  Evenings  at  8  o'clock. 

Haiob  15.— «« On  MartDe  EoffiDes  f^om  1861  to  the 
ffneni  time."     By  N.  Pbootbb  Buboh,  Eoq.,  C.B. 

MiBCH  22.— ''On  the  Plreoervation  of  Food,  especially 
FT«ih  Meat  and  Fish,  and  the  host  form  for  Import  and 
ProvvioDiag  Anniea,  Ships,  and  Expeditiona."    By  O.  G. 

Hams  29.  ~*'  On  Window  Hortkmltare,  and  the  Cnl- 
tintiooof  Plants  and  Flowers  in  Cities  and  Crowded 
IxxaJhies.''    By  Jemi  Bkll,  Esq. 

Oantor  Lbotures. 

The  concluding  lecture  of  the  Second  Oourse, 

the  subject  being  "The  Applications  of  Geology 

to  the  Arts  and  Manufactures,"  by  Professor  D. 

T.  Anstbd,  M.A.,  F.R.S.,  will  be  delivered  on 

Monday  evening,  at  Eight  o'clock,  as  follows : — 

HiBCH  13th. — ^Lkotdbk  6. — On  Metalliferous  Veins 
or  Lodes  and  their  Contents,  and  on  the  Extraction  of 
Metalliferous  Mioerals  fh>m  Lodes. 

These  Lectures  are  free  to  Members  (without 
ticket),  and  every  Member  has  the  privilege  of 
><inutting  Onb  Friend  to  each  Lecture. 


Oantor  Lbotures. 

StOOKD    COVBSI.— FllTH    LboTUBE. — ^MOVDAT,  MaE.  6. 

Ibonstohk  and  Coal. 

iVofeisor  Akited  first  poinded  ont  that  iron  and  coal 
^ere  the  chief  souroes  of  material  wealth,  and  that  Great 
j^tain  was  especially  provided  with  these  minerals. 
The  drcamstanoes  under  which  iron  ores  and  mineral 
<Qel  are  found,  the  extent  of  the  deposits,  and  the  way  in 
^hich  they  may  be  obtained,  were  the  snhjects  to  which 
^t  woald  now  direct  the  attention  of  his  andienoe.  Iron 
**  widely  dissemhiated,  and  forms  part  of  almost  eyery 
^betanoe  with  which  we  have  to  do.  Bat  although  thns 
fommon,  the  ores  are  not  uniyeruJ.  In  most  of  them 
''^  is  in  combtDation  with  oxygen.    These  indade  mag- 


netic iron  ores,  specolar  iron  ore,  red  iuematite,  and  mica- 
ceoos  iron,  and  numerous  hydrates,  called  brown  hema- 
tites.   There  are  also  spathic  iron,  brown  spar,  and  day 
ironstone.      Silicates  and   phosphates  of  iron   are  also 
sometimes  used.    The  richest  ores  are  the  protoxides; 
the  next  the  peroxides;   and  the  least  rich,  but  most 
abundant,  the  carbonates,  or  rather  the  carbonates  of  the 
oxide.    The  pho^hates  are  sometimes  rich  in  iron,  and 
the  silicates  also.      The  former  are  chiefly  worked  in 
Canada ;  the  latter  near  St.  Maurice,  and  in  the  Canton 
of  the  Valais,  in  Switzerland.    The  sulphides  are  valued 
only  for  the  sulphur  they  contain.    Magnetic  iron  ore  is 
a  rare  mineral  in  England.    It  is  difiused  in  the  old  rockp, 
but  is  not  abundant.    The  chief  supplies  are  from  Nor- 
way, Sweden,  and.  Russia.    The  oential  portion  of  the 
island  of  Elba  is  of  this  material.    Important  veins  of  it 
exist  in  India  and  the  East,  in  North  America,  in  Mexico 
and  in  Brazil.    It  contains,  when  pure,  72  per  cent,  of 
iron.    The  hematites  are  more  common  with  us  than 
magnetic  ore.    They  are  rich  in  iron,  hut  it  is  more  profit- 
able to  mix  them  with  the  poorer  ores  than  to  use  them 
alone.    There  are  two  lands ;  one  yielding,  theoretically, 
69}  per  cent,  of  iron,  and  the  other  56  per  cent.    The 
ores  are  rarely  free  from  foreign  substances.    Theciystal- 
line  are  either  specular  ores,  micaceous  ores,  or  oligist. 
The  earthy  ores  are  opaque  and  red,  whence  the  name 
'*  hematite,"  or  blood- stone ;  but  when  oontaining  water, 
this  colour  passes  into  brown.    They  are  yalaable  for 
smelting.    They  are  also  used  for  polishing ;  and  Fome 
varieties  are  employed  as  pigments.    The  carbonates  of 
iron,  yieldmg  from  20  to  45  per  cent,  of  metallic  iron,  are 
sometimes  crystalline,  as  in  sparry  iron,  but  more  often 
earthy,  as  in  the  common  ores  of  most  parts  of  England. 
They  form  the  group  of  clay  ironstones.    The  chief  mines 
of  hematite  in  England  are  at  Ulventon  and  the  neigh- 
bourhood of  Whitehaven,  at  the  bottom  of  the  limestone 
in  contact  with  slate.    At  Todholes,  near  Cleator,  this 
ore  is  worlced  as  a  quarry.    The  floor  of  the  deposit  is  a 
white  and  red  mottled  shale  of  the  limestone  series,  al- 
most a  fire-clay,  and  40  feet  thick.    The  surface  of  the 
shale  is  uneven,  and  is  covered  by  white  quartz  pebbles. 
Then  comes  a  magnificent  bed  of  hematite,  from  15  to  30 
feet  thidc  (sometimes  as  much  as  60  feet),  subdivided  by 
irregnlar  Jdnti.    Bands  of  greenish-black  shale  a^e  iuter- 
stratified  with  this  ore.    It  is  difficult  to  say  whether  the 
ore  is  a  contemporaneous  deposit.    It  is  extracted  in  the 
manner  adopted  in  the  case  of  coal,  and  the  quantity  re- 
moved is  large.    Besides  these  mines,  the  same  ore  has 
long  been  worked  from   the  carboniferous  limestone  of 
Low  Forness,  in  a  deposit  resembling  a  chasm  or  vein, 
and  at  Didtoo,  under  similar  cireumstanoes.    Curlons  dish- 
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shaped  deposits  of  hematite  exist  in  tfa»BUii»neigilboa(K 
hood.      Some'  of  these    arm  60   yards  ia   widlli^  and 
20   yards    deep.      The   ore   in   them  is  ODly  covered 
by  drift.      The  we  is    fine    and   crystalline.      From 
one  point  you  may  proceed   400  to  600  feet  in  eithw 
direction   in    one   solid    mass  of  this    valoable    sub- 
stance, and  its  bottom  has  nol  been  reached.      Ot^er 
hflsmatitee  are-  from-  Derbyshirer  the-  foresi  of-  Dean, 
Somenetshtre,  and  Sooth  Wales.    Those  of  the  foreaftof 
Dean  eeem  almost  inexhaustible.     The  coal  measures  are 
equally  rich  in  clayey  iroD-  oresr     They  are-impiiw;- 
earthy,  and  carbonaceous  minerals,  aaien^  whieh  iron 
oxide  is  present  to  a  large  extent.      The  clay  ironstones 
are  black,  blackish-brown^  yellowish- brown,  pale  yellow 
or  drab.      They  ave  semetinns  regular-bands  and  some- 
times groups  of  nodutes  altematfang  with*  coal^'beaFnig 
deposits.    In  the  Biadtord  districts  (Yorkshire)  these  are 
groups  of  bands  near-  the  bottom'  of  the  coal  measvesi 
the  npper  group  oootaim  fhro'  bands,  which  ai«  vainafcle 
though  not  pure.    They  contain  36  per  cent,  ison  oxide 
and  26  per  cent,  carbonic  acid,  besides  neaaly  20  per  cent, 
of  silica.    In  Derbyshire  the  ironstones  <are  namevons,  and- 
they  yield  from  two  to  six  thousand  tons  per  acre.      THe 
most  remarkable  is  the  '*  Black  shale,"  of  iStavely,  near 
Chesterfield.      It  consists  of  two  groups :  the  upper  con- 
taining nine,  the^  lower  twelv*  seaoM,  half  an'  inch  to 
IJin.  in  thickness.      The  Sfaropshint  and  North  Stafiford- 
shire  coal-fields  •3rield  some  exoellent  qnalities  of  ore 
adapted  for  making  the> best  kinds  of  iron,  but  the*  qaan»- 
tity  per  acre  is  not  large,  nor  -  are  the  ironstones  riohi 
In  the  Potteries  coal-field  the  ironstone  hands  are  in  the 
upper  part  of  the  field,  agroeing  with- South  Staflordshire 
and  North  Wales.    The  ironstones  of  these  districts  include 
the  btaek  bandt^  originally^  worked  in  Sco^and.    In  South 
Wales,  the  coal  measures  form  two  seriee-,  the  lower^oon- 
tainiog  the  great  bulk  of  the  iivn  bands.    These  may  he- 
followed  across  the  Bristol  Channel  to  Ireland,  hot  ana 
there  poorer  than  in  Wales,  yieldaog  an'  average  of  -less 
than  20  per  cent.    Scotland  is  exeeeditogly  rioh  in  similar 
ores.    Within  a  few*  yeans  enormous  deposits -of  iron  ore 
have  been  obtained  from  the  Cleveland  Hilk,  in  the  east 
of  Yorkshire.    On*  the  coast  there  ciops  out  a  thickneso  of 
fifteen  feet  of  ironstone^  containing  an  average  of  90  per 
cent,  of  metallic  inm^  but,  unlike  an  ore,  resembling  an 
irony  sandstone,  its  surAuie'  deeply-  rusted.    It  oocopieatiie 
position  of  the'marlslone'in  the  middle- of  the  lias  forma*- 
tion,  and  extends  over  a  region-  of*  Bomev hundreds*  of 
■qoare  milee,  thinning*  out;  towavds>  tho  sooth.      The 
■npply  must  bo  regasded  as  praotioally  indofinito^  aiid> 
it  is  obtained  with  extvomo  facility.      Its  yield  at  one 
point  near  Eston,  has 'averaged  60^000^  tons  per'aevsi 
and  the  available -ore  per  aere  would'  average  49,000*  tons, 
yielding  10,000  tons  of  motellie  iron.    In  Fraaoe,  aloe, 
the  oohtio  roeks  a«e  partly  made*  up  of  rioh  ores- and  of 
iron,  the  ores  being  mhkf-  and  not  easily  reopgnised, 
except  by  those  who*  traat  to*- analysio  insftead  of  ap^- 
pearanee.    The  value  of  snoh'orss  iooboot*  equal  to  that 
of  English  oolitlo  orss,  tho'geneisl  average  being  akbat 
80  per  cent.    The  most  remarkable  bbdn  of  ore  are  in  the 
centre  of  Fnneet  not*  far  from  coal.     Bblgium  •and^Oer- 
many  are  not  less  rich  in  valnablo  ores  than  F^aneo ;  hot 
they  are  not  always  available  for  tho'maottihoture'of  iron, 
as,  without  fuel,  the  richest  iron  orso^areof  Utelo^alook- 
The  value  of  ironstone-  depends  maeh»  on  the  mp^ot 
fuel  at  hand,  and  thustho^ironalones  of  thoesakmeosorasv- 
though  not  rich,  are  important;  while  itrMs^only  fitesn 
accident  that  other <ono  posNis  the-vakienoi^aitribttted 
to  them.   In  the  north  of  Enrope,  where  thoro'aro  forests,' 
and  cheap  labour,  charcoal  iron  may  b^  made-of  tho  pnro 
ores  of  these  countries;  and  in  ladia,  smelting  can  bo 
carried  on  to  advantage  in  small  fumaoes^  -  but  these<aiv 
.  exceptional  conditions.-    The  methods  of  obtaimng'-ino 
ore  vary  aeooi  ding  totho  pfisHion  of  the  ore^  the  magni 
tude  of  the  deposit*  and  the  prssence  of  other 'useiiil 
minerals.    In  tlie  lias  and  oolites^  the^  ores  ans'remored 


raised  with  the  coaU    The  syetom  of  belt  piis^ia  adopted 
whem  the'-iionitoner nodules  K)£  the  lower  coal  nioasureo 
come  doso-'to  the  surface.      There  are   small   shafts 
arranged  in.  great  numbers  on  the  line  of  strike  at  a  dis- 
tance of  a  few  3*ards  from  each  other,  and  in  the  Forest  of 
Dean  the  ore  lies  in  open  spaces  in  the  limestone,  called 
**  chums,"  or  "  poekets.'*     In  mining  it   is  cut   away, 
leaving-  natonl  pillars.     The  contents  of' the  deposits 
van^*,  both  in  quality  and  quantity,  and  the  resnlt  is  & 
picturesque  irregularity,  strongly   contrasting  with    the 
moROtonons  gall«*ries-of  coal  mines.    To  utilise  the  poorer 
ores  of  iron,  admixture  of  other  mineral  is  needed  in  the 
furnace.    This  is  called  a  flux.    With  the  common  orea 
limestone  is  a-  flux;    The* richer  ores  can  be  reduced  at 
once  with  ohoacoal  lin  small  quantities;  the-  gveat  opera- 
tiono- of' iron*  smelting  are  confined  to  those*  oonntrieo 
where  the  claystones  and  limestone  abound,  and  where 
thero*  is  akcon  abundant  and  cheap  supply  of  mineral 
fool'.    li)verythiog  thus  resolves  itself  into  a  qnestion  of 
coaL  Where  there  is  coal  other  things  are  at  hand.  When 
coal  is  absent  other  mineral  wealth  is  comparatively  oao- 
lessi'  Too  maohiattentiDo  cannot  be^given  to  the  hlatoiy  of 
mineral  fuel,  that  we  may  knowwhere  to  expect  deposits 
and  how  to  obtain  them.    There  are  many  varieties  of 
mineral  fuel  dififeringin  their  properties  and  in  the  circum- 
stances of  theirooeurrsnoe.    I  do  not  iiiolnde  among  coal 
the  shales  which  simulate  coals,  and  are  sometimes  x^eckoned 
as  part  of  them,  but  only  the  coals  strictly  so  c&Ued, 
namely,  the  anchtneitfo'  and   bituminous  varieties  and 
lignites  or  brown  coal.    Some  have  no  value  for  com- 
mercial purposes,  but  their  carbon  contents  are  all  strongly 
marked,  and  the  carbonatos  affind  the  beatmoaaoro  of 
their  ndative*  praatioBl  utdity.    Lignites  are-  inferior  to 
coab;    They^  are  irrognlariy  distributed  in  roeka  of  the 
toitiary  periodu    Tliey-  are  so  fae  altei«d  aa  to  have  a 
mineral  aspect^  bat  they  rotam  a  woody  dnunetor.     They 
exist  sometimes  in  masBes  of  enormous  dimeoaioDa,  but 
not  in  regular  beda.:   In  l^gland  they  have  no  Talao^  but 
in  Germany  there  are  impc^tant  deposits.    Thio  kiiid  of 
fuel  laboun  under  a  great  disadvantage.     It  oiwif  ins 
water  (at  least  10  per  cenk),  which  only  is  got  lid  of  by 
drying  in  the  air,    ligpiteo  contain  much  aah.    Thus, 
when  burnt,  much  of  the  heat  is  left  in  the  coDTctwon 
of 'the  contained' watarintoitsam-;  and  paii  is  waatoil  on 
the  aAw-   Bntlignitsa'annot  to  bo  deapiied>  at  fooL 
They  have.  been,  found  available  for  manafaotariog  pur- 
p()ses,  for  iron  smelting,  for  railways,  and  for  steam-boata 
In  thb  valley  of  the  Shine,  on  the  shores  of  the  BUtie, 
and  in-fttjfria,  areoome  of  the  thickest  of  these  dopooits^ 
approaching' 200  feet  in  thickneta.    The  very  beatlignitet 
may  bo-dotoeted  on  exposure.    After  a  short  tin&o  tliey 
clumge,  and  in  a  few  montts'faU  to  powder.    They  most 
thus  be  brought  into>use  immediately  after  coming  out  of 
the  mine.    Mdst  nof  the  newer  deposits  of  mineral  fuel  are 
lignitBR'   The  exact-Teasen*of  this  is  not  cleaiv    If  was 
long  regarded^aaaa  axiom  in.  geology,  that  no  cools  -were 
deserving  of  the  namo  but  the    carboniferous  period. 
Real    coal    exists,    however,    not    only    in    secondary 
rocks,  but  in  tertiaries.    This  is  proved  by  the  contests 
of  a  remarkable  coal-field  ia  the  valley  of  the  Zsil,  in 
Transylvania.    There,  in  tertiary  sands,  are  regular  aeams 
of  excellent  coal,'  very  thick,  and  standing  every  test. 
Ohalk,  the- oolite*,  and-  the-  lias -also  contain  coaL     In 
England  the  Kimmeridge  coal  is  a  rich  bituminous  sbale. 
The  Brora  field  possesses  two  seams,  worked  by  pits  sank 
80>  or  100  yaido.    The  coal  is  bituminooa,  and  bonis  to 
awtaite  ashi-    The  Wtiitby  coal  has  been  worked  mora 
than  a  century;  '^^^  ts  of  fairquality<    There  is  excellent 
ooKtito'  cos^  on  the  Danube^    One*  deposit  is  at  FUnf* 
kircben,  not  far  from  Pesth;    Though  poor  in  appearance, 
and  powdery i  this  coal  boras  well,  with  flame  and  mtiGh 
heat  and  without  mudi  ash.    The  Ovavirza  coal  io  in- 
ferior to  the  Ffinf  kitchen;  but  supplies  the  Vienna  and 
Dusiasub  raHvoada.    Asiatic  coals  are  chiefly  from  oolitic 
roeks.    There  are  five  coal  districts— three  in  Northern 


by  digging  or  quarrying^    In*  the  coal  measoteo they  aso  I  India,  one  in  Ontch,  and  the  fifth  on  the  coast  of  the 
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Barman  empire.    The  coal  is  aflnoiated  with  limestones, 

cUyi>  and  ironstoiie  bands.  The  Soath  African  ooal  is  fh>m 

ndks  of  the  same  age.    A  lai|^  tnet  hi  Eastern  Virginia 

cootains  nalnable  oolitic  ooal,  worked  near  Richmond. 

There  are  three  seams,  one  of  them  80  or  40  feet  thick ; 

tbe  total  thiokness  about  80  feet    The  ooal  is  adapted  to 

the  msDQiactare  of  gas,  bat  varies  in  different  parts  of 

the  lUd.    The  great  coal  fields  of  England,  of  Belgium, 

of  Sfun,  of  EVimoe,  and  of  North  America,  besides  those 

of  Bohoua,  Morayia,  and  the  Rhine,  of  Russia  and  China, 

sad  pohUy  of  Australia,  belong  to  the  Bslaozoic  rooks. 

The  cosl-fi^da  of  Great  Britain  ranse  frbm  Somersetshnre, 

is  tie  south,  to  Ayrshue,  Lanarkshire,  and  Fifeshire,  in 

SooChod,  in  the  North.    There  are  four  principal  groups 

af  deposits,  distinguished  as   the   Northern,  Eiutem, 

WeMem,  and  Southern.    These  again  are  subdiyided, 

isd  we  haTo,  in  a  difGsrent  order,  the  following  coal- 

fields:— (1)  the  Newcastle  coal-field,  (2)  the  Cumberland 

aod  Westmoreland  coal-fields,  (8)  those  m  the  West 

Biding  of  York,  (4)  the  Sooth  Lancashire  ooal-field,  (5) 

the  Flintshire  coal-field,  (6)  the  great  Yorkshire   and 

Deibvshire  coal-fields,  (7)  the  North  Staffwdshire,  (8) 

the  Goalbcook  Dale  and  other  Shropshire  coal  fields,  (9) 

the  WoiQestershire  coal  fields,  (10)  the   Leicestershire, 

(11)  the  Warwickshire,  (12)  the  South  SUflordshire,  (18) 

the  Forest  of  Dean,  (14)  the  British  and  Olooceetershire 

poop,  (15)  the  South  Weloh  coal-field.    In  Scotland,  in 

the  valley  extending  from  the  Firth  of  Forth   to  the 

Firth  of  Clyde,  we  have  (16)  the  Clyde  Basin,  (17)  the 

Ajishire  coal-field,  (18)  the  Lesmahago  Basin,  (19;  the 

Clarirmannan    coal-field,    (20)  the  Fifeshire,  (21)   the 

Lotlusns,  and  (22)  the  Dumfries.    All  supply  bituminous 

coal  ind  some  also  yield  cannel  ooal,  steam  coal,  or 

sDtfandte,  and  all  are  liable  to  faults  of  sU  degrees  of 

mignHnde,  and  every  variety  of  condition.  The  faults  are 

mnetiBSB  mere  interruptions  of  continuity,  but  sometimes 

wide  94«  filled  with  stones  or  rubbish.     There  is  no 

dooM  of  tbe  vegetable  origin  of  coal ;  but  it  still  remains 

a  mnteiy  how  coal  was  formed,  or  what  combinations 

vers  neceaaaiy  to  produce  it.    In  most  oases  it  represents 

a  fflssi  of  vegetation  that  must  have  ti^en  many  yean, 

or  a  large  area,  to  accumulate,  but  yet  in  some  instances 

there  is  proof  that  it  must  have  accumulated  mpidly.    It 

«en  to  have  accumulated  near  the  mouth  of  large  rivers 

or  low  swampy  flats.     Bituminous  coal  is  brittle,  bums 

vttk  fiame  and  smoke,  and  gives  off  gas  on  dry  dirtiUatioo. 

It  eeatainfl  from  10  to  80  per  cent,  of  volatile  substanceo, 

aod  leaves  a  residue  of  coke.    Caking  coal  is  a  variety 

which  runs  together  in  the  fire.    Cannel  coal,  or  parrot, 

Mooopact.  does  not  soil  the  fingers,  and  can  be  sculuturod. 

U  bonis  like  a  toreh  or  candle,  with  much  light  aod 

moke,  and  contains  from  40  to  60  per  cent,  of  volatile 

nhtaaoes.    Steam  coal  is  a  hard  semi-bituminous  coal, 

vith  little  volatile  matter,  but  burninff  freely  with  flame 

sod  oiaeh  heat.    Anthracite  is  firee  oaroon,  homogeneous, 

»od  with  conchoidal  fracture.    Some  varieties  are  powdery 

or  fkky ;  some  resemble  graphite.  Tbe  Newcastle  coal-field 

(1)  has  been  the  most  extensively  worked  of  any.     Till 

Istely  it  yielded  bituminous  coals  and  canned,  it  now  al90 

jields  excellent  steam  coal.    Its  coal  is  valued  for  house- 

hold  Qse,  and  it  makes  the  finest  coke.    No  anthracite 

1m  been  found  here.    The  area  occupied  by  coal  contains 

«boQt  700  square  miles,  and  is  divided  bv  a  great  fault 

cnmng  the  whole  field  from  east  to  west,  the  stnta  being 

lowest  on  the  northern  side  of  the  fault  by  nuiety  fathoms. 

llMre  are  no  important  bands  of  ironstone.    There  are 

forty  leams  in  the  Newcastle  field,  but  only  eighteen  are 

workable.    The  most  valuable  is  two  yards  tludc.    The 

toul  thickness  of  workable  coal  is  eighty  feet,  and  the 

ntiD  thickneas  of  workable  coal  four  yards.    Some  of 

^  best  leams  are  worked  out  to  a  considerable  depth. 

£»>ijottlng  the  area  of  460.000  acres,  the  avenge  thick- 

oea  at  four  yards,  and  the  weight  of  the  ooal  at  one  ton 

per  cabio  yard,  the  field  would  contain  eight  thousand 

millions  of  tons  of  coals.    The  Whitehaven  field  yields 

valuable  coal,    lu  extent,  with  two  other  small  fields 


adjacent,  is  100,000  acres.  There  are  seven  workable 
seams,  the  thickest  of  which  is  eight  feet.  They  are 
worked  under  considerable  diffionlties,  and  at  great  depths, 
sometimes  beneath  the  sea.  The  coal  is  good  and  caking. 
The  South  Lancashire  coal-field  (4)  supplies  tbe  vast 
population  concerned  in  the  manufactures  carried  on  in 
that  part  of  the  kingdom.  The  coal  occupies  an  irregular 
area.  It  is  found  not  only  in  the  coal  measures,  but  in 
the  millstone  grit,  and  the  whole  area  includes  a  thousand 
square  miles  of  strata.  Many  of  the  coals  are  thin,  and 
the  sections  are  unequal  In  one  direction  there  are  76 
beds  of  coal  in  2,000  yards  of  measures,  the  total  thickness 
of  coal  being  150  feet.  In  another  direction  there  are 
only  26  seams,  though  the  total  thickness  of  ooal  is  90 
feet.  The  thickest  bed  is  ten  feet.  The  quality  is  good. 
There  is  excellent  cannel  worked  near  Wigan  and  else- 
where, pariicnlarly  valuable  for  gas.  The  available  coal 
has  been  estimated  at  4,000,000,000  tons,  but  the  evidence 
is  very  imiwrfect.    The  sinking  are  not  deep,  and  the 

2oantity  or  water  is  not  excessive.  The  Flintshire  aod 
Denbighshire  coal-field  (6)  is  smaller  and  much  worked. 
There  are  five  workable  seams,  of  which  one  is  nine  feet 
thick.  The  total  thickness  of  coal  is  nearly  40  feet. 
Among  the  beds  is  a  eannel,  called  curly  cannel,  ex- 
tremely rich  in  hydrocarbons.  The  Yorkshire  coal-field 
(6)  supplies  many  large  towns  in  the  north  of  Koglaod. 
The  number  of  seams  Is  not  large,  but  one  of  them  is  ten 
feet  thidc  and  there  more  than  thirty  feet  of  workable 
coaL  The  quality  is  excellent,  and  the  pits  of  moderate 
depth.  There  are  also  very  numerous  bands  of  ironstone. 
The  North  SUflordshire  or  Pottery  coal-field  (7)  contains 
a  number  of  good  seams  of  excellent  ooal.  Here  there  is 
forty  feet  thick  of  coal,  in  twenty-four  seams,  one  of 
which  is  ten  feet  thick.  With  the  coals  are  ironstones. 
The  South  Staffordshire  coal  (12)  is  brought  up  by  faults 
through  Uie  new  red  sandstone.  It  has  one  seam,  called 
the  "ten  yard  seam,**  exceptional  among  the  English 
coals.  In  other  countries  are  many  beds  of  coal  that  bear 
the  same  proportion  to  this  that  the  thkk  ooal  of  Stafford- 
shire does  to  the  six-foot  coals  of  Newcastle.  The  Forest 
of  Dean  has  been  less  worked  than  some,  but  is  of  con- 
siderable importance.  Near  it,  in  Gloucestenhire,  is 
another  small  coal-field.  Near  Bristol  there  is  an  exten- 
sive aod  important  coal  district,  now  much  worked,  and 
yielding  a  large  supply  of  excellent  fuel.  We  come  next 
to  the  great  South  Welsh  coal-field  (16),  which  includet 
900  square  miles.  It  is  divided  into  three  unequal  parts ; 
the  west  anthraeitic,  the  middle  steam  coal,  and  the  east 
bituminous.  With  the  coals  is  ironstone ;  generally  thin, 
but  of  good  quality.  The  thickness  of  coal  is  70  to  100 
feet.  Although  the  estimates  of  the  total  quantity  of  coal 
are  exaggerated,  it  is  the  largest  and  most  important  in 
the  British  islands,  and  its  resources  will  be  available  long 
after  the  smaller  coal  areas  of  the  north  have  been 
exhausted  or  rendered  unworkable.  The  Scotch  coal- 
fields are  both  numerous  and  rich.  Most  of  the  coals  are 
diy,  free  burning,  but  not  caking.  They  belong  to  the 
lower  members  of  the  carboniferous  series,  and  are  older 
than  the  English  coals.  The  toUl  area  is  1,600  square 
miles.  Coal  has  been  long  worked  in  Scotland,  and  the 
total  quantity  raised  amounts  to  12,000,000  tons.  An 
important  part  of  the  Scotch  coal  is  made  use  of  for  dis- 
tillation, to  obtain  paraffin  oils.  Ireland  has  coal  fields, 
both  bituminous  aod  anthraeitic.  The  former  are  small, 
but  the  coal  is  abundant.  Tbe  anthraeitic  deposits  are 
more  numerous  and  more  worked  than  the  bituniioous. 
The  ooal  of  Monster  is  the  most  developed.  Belgium  is 
rich  in  coal,  and  the  province  of  flainsult,  the  western 
division  of  the  coal-field,  is  very  remarkable.  Every 
variety  is  found  there — from  pure  anthracite,  burning 
without  flame,  through  the  rich  bituminous  kind  called 
•*  Charhon  gnu,"*  makioflr  excellent  coke,  to  the  flaming 
coal  or  cannel  called  "  FUau"  The  most  valuable  of  all 
is  called  "  Charhon  maigre  k  Icngue  flamme"  France 
possesses  a  very  large  number  of  small  coal-fields.  Those 
in  the  northern  departments  are  portions  of  the  Belgian 
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ootl^ileldt,  aad  oonlKui'tlM  same  Tarieties  of  coal.    la  the 
eastern  part  of  the  countryj  a»  afr  Sauebrfick,  oo  the 
Moselle,  there  are  others  of  the  note  nature.    In  the 
interior  the  most  important  are  in  and  near  the  Baan  of 
the  Loire.      lo  central  Franoe  ther6  are  nnmerona  sinidl 
basins,  in  some  of  whieh  the  thickness  of  the  coal  ia 
eztnundmaTy.    At  Aubln  there  are  124  yards  of  solid 
coal  in  eight  seams,  one  of  whieh  measuresr  fifty  yards  ai 
its  outcrop.      In  Rhenish  Prassia  the  basin  of  the  Bafar, 
near  DGsseldorf^  is  the  seatt  of  important  ooal  mining 
operations^  and  the  Saare  ooaUfield<  extend*  froiD>Fnniee 
into  Germany;      The  chief  Oerman  ooai-fiekd»  are*  those 
of  Bohemia  and   Hilesia,  Movavia  and  Oalieia.      The 
totaVsHeid  of  bUnnrinous-'Coal  from  the  Anstrtan  empiie 
in  1860  was  abont  one  and  a*half  million  tons.     Some  of 
the  Tillers  of  RtMsia<  and  sone'localities  on  the  riiores  of  the 
Blads  Sea  yield  good  ooal.  The  Iberianpeninnla  is  very  rioh 
in  eoal.    In  the  Astoria^  thera  is  a  .eoid  area  of  very  lai^pe 
diinensions^  containing  npwarie  of  a  hundred  workable 
seams^  yaiymg  from  three  to  twelve  feet  in  thiekoeas. 
Ifi  thesonth  of  Spain,  in  Portugal,  aad?  near  BaroeloDB, 
thero  are  workable  ooal  8eam»    There  are  coal  seams 
almost  within  the  aretie  circle.    North  Ameriea  oootaini 
coal-areas,  compared  with  whieh  the  richest  deposit s  of 
Eorope  sink  into  insignificance.    The  chief  are  the  coal- 
field of  the  Alleghanies;  including  the  basin  of  the  Ohio 
and  the  coal-field  of  Illinois,' the  basin  of  the  Miasoori, 
and  the  coal-fields  of  Nova  Scoiiat  New  Bmnswiek,  and 
Cape  Breton.    The  Alleghany  coal-field  measnres  750 
miles  in  length  with  a  mean-breadth  of  86  miles,  and 
traverses  eight  prineipal  States,  among  whieh  are  VirKinia, 
Pennsylvania,  Ohio,  Kentnekyj  and>  Alabama.    Making  a 
liberal    dednetion  for  unproductive    portions,    denuded 
Btratm, andunattainable depths, there  are  25,000,000  acres 
of  valuable  coal-field.     The  coal  is  partly  bituminous, 
partly  anthracitic,  and  the  seam»nnmerousand  oonvenieBt. 
The  Illinois  field  inelildee  the  Indiana,  diitriot,  where  a 
rich  bituminous  coal  ez^ends  over  an  area  of  8,000  square 
miles.     There  is  another  great  coal-field  in  Missouri. 
British  America  supplies  ooal  in  New  Brunswick,  Nova 
Scotia,  and  Cape  Breton.    The  New  Brunswick  beda  are 
thin.    Nova  Sootia  is  extremely  rich,  and  contains  ooe 
seam  of  thirty-four  feet  of  good  coal,  besides  others  of 
ordinary  proportions.     The   coal    is  exoellent.     South 
America  contains  coal  on  the  coast  of*  Brasil.    China  and 
Japan  possess  mineral  fuel  extending  down  the  eastern 
side    of  Australia,  where  coal   has  been  long  worked. 
The  Chinese  coals  were  worked  at  least  six  oenturies  ago, 
both  anthnnertic  and  Htomincms.    New  Zealand  contains 
ooal.    Borneo  has  large  deposits.    The  methods  adopted 
to  obtain  eoal  constitute  the  praiAioe  of  mining ;  they  vary 
according- to  the  position  of  the  oeal,  the  thinness  of  the 
team,  the  nature  of  the  roeks  above  and    below,  the 
quality  of  the  coal,  and  the  qoaotity  of  gas  it  gives  off  under- 
ground .    The  quantity  of  water  also  ent  ers  into  coaskifliB* 
tlon.  If  coal  crops  out  on  the  side  of  a  valley ,  it  can  be  got 
readily,  and   at  small  expense,  by  levela  or   gaUeries 
tmmelled  into  the  side  of  the  hill.    Coal,  howaver,  bewg 
rarely  horisontal,  a  ^lery,  following  the  dtp  of  the  coalv 
will  incline  down-hill  on  one  side  and  up-hill  on  the  otiier 
side  of  the  valley.     In  the  fitst  caae  any  water  that  enters 
will  escape,  but  in  the  other  it  will  aoeumulate.    The  coal 
also  can  be  run  out  readily  in  theone^  aad  must  bo  drawn 
np-hill  at  some  expense  in  the  other.    Thus,  it  ia  only 
when  coal  is  hortaontal  or  dips-  towards  a  valley,  that 
crop  worirings  can  be  carried  on  with  advantage.     In 
the  other  case  it  will  be  better  to  sink  a  pit  and  oMain  the 
coal  by  running  a  drift  from  the  bottom  of  this  pit.    Crop 
workings  are  confined  to  the  early  workings  on  a  ssam. 
Coal  at  its  outcrop  may  sometimes  be  obtained  by  qnany* 
ing  when  the  seam  is  thick,  and  retains  its  quality  as  a  use* 
ftal  fhel  after  long  exposure  to  the  weather,  but  in  Bnglaod 
inch  workings  have  long  oeaaed  to  have  mneh  value. 
Among  the  more  remarkable -open  wovkinga  is  one  at  St. 
Etienne,  near  Lyons,  in  Ftanoe.     When  uodsfi^frouid 
works  are  to  be  reached  by  a  pit  or  shaft,  ii  baeai 


matter  of  imparianee  to  know  whereabouts,  atwfaat  depth, 
and  in.  what  state  tha  ooal  lies.    Whsn  the  ontorop  is 
known^  the  dtp  of  the  ooal  regular,  and  the  coal  not 
faulted,  this  w not  adififeuli  task*    Bni  tli*  permaoent 
inoliiiation  of  a  eoal' seam  is  not  always  the  same  as  its 
dip  at  the  ontorop,  and  fanlta  ntnsfe  not  be  left  out  of  cal- 
culaticNi.    Better  ground  •  for  an  opinion  tiun  oaLcnlation 
is-  thenfiore  neeessaiy,  and:  boring  mnat  Iw  resoried  to. 
that  we  maty  learn  the  gonend  ralatiflweof'ttio  beds  and 
the  depth  to  a  known  pomt  in 'the  series^  afier  which  cal- 
culation is  easg^    Three  horinga  are  neeessary  where  the 
ooaltia  no*' already  proved,  and  ita  ontcrop  ia  not  dearly 
knowUi     Several  are  required  when  there  is  reason  to 
ezpeet  flnalted  gronnd*    When  all  is  known  that  can  be 
nmde  out  ooneeming  the  dnumatanees  under  which  the 
coal  lies  in  any  given  property,  the  next  opentioo  i§  to 
sink  a  shaft  to  intersect  the  bed  at  a  certain  depth,  so 
that  allthatispoanbleofihe  ooal  Hsamsofthe  districi 
maybe  worked.    Gk^at exparieBoa  is  needed  to  decide 
this  point*    On  ^e  onoi  hand^  if  the  pita  are  too  deep, 
unneoasaary  cEpense  is  incurredi  not  only  at  first,  but 
afterwardsv  in  getting  at  well  as  reaching  the  coal,  aiid  in 
lifting  the  water.    On  the  other  hand,  if  thej  are  so 
plaeed  as  not>  to  be  able  to  reasovie  the  eoal  from  the  ex- 
tremity of  the  estatOj  that  portion  will  be  loat ;  for  after 
expensive  pita  have  been  sunk,  and  moeh  of  the  coal 
got,   it  will  not  be  worth  while  to  get  the  rest  by  a 
fire^   sinking;     So  with  regaid  to  fimlts^  if  the    pits 
be  sunk  witiiottt  referenos  to  them^  great  difficnlty 
may  be  exparienoed  and  heavy  expensea  iaonmd   that 
might  be  avoided  by  greater  knowledge  of  the  groond. 
When  ooal  is  being  got  from  near  the  ontcrop,  it  ia  usaal 
to  sink  many  more  shafts  than  when  the  minei  is  deep. 
The  enormous  oost  of  deep  shafts  justifies  this  eoooomy, 
but  there  am  both  dinMlvantages   and   great    dangen 
in  mines  thai  are  earned'  on  ^  a  single  shaft  or  by 
shafts  tea  far  apart;    In  the  etfnot  of  an  aoeideBt,  either 
to  the  shait  or  in  the  ventilaition«  communieayon  mmy  be 
entirely  cnt  off,  and  thuaa  heavy  loss  of  life  Tomy  result. 
Thus  the  determination  as  to  the  number  and-  pasition  of 
t^  ahafti  is  a  matter  to  be-very  earefuUy  oonsidared.    In 
shallow  mines,  the  pits  are   ganendly   single  aad   of 
moderate  sinar     In  deep  mineor  they  are  in  psars,  or 
one  very  large  shalf  is  divided  into  three  porticos.    A 
sl»ft  or  shafta  beaog-  deoided  on,  the  woifc  of  sinking 
oommenesa    The  roolBS  through  whiok  the  atakang  has  to 
pass  will  some  of  them  be  watep-bearing  beds,  and  woold 
supply  strong  sprini^  if  that  were  the  objeet  of  the 
sinking.    If  water  isreached  while  sinking,  it  mnat  be  aha 
off.;  if  it' come  in  at  the  bottom,  it  must  be  pomped  oet 
The  only  way  of  shotting  it  off  is  by  lining  the  aha& 
with  an   iron  oaaing  passed  down  as  the  sinking  pro- 
oeada.    The  bottom  of  the  shaft  ia  thaeoal  seam  which 
it  is  intended  toremove^    When  the  coal  is  reaofaed,  and 
there  are-  two  plt%  theso*  are   immediately  oooneuted, 
partly  for  ventttation^  and  partly  for  the  oanvsaieoee 
of  further  workioga      One  pit  should  be   fine,    aad 
serve  aaa  ohtnney  for  oairying  off  tha  air,  whioh  is 
injured  by  the  breathing  of  the  men,  or  by  emana- 
tionsof  gas  from  the*  ooal.    Dtattngthe  sinking  of  each 
pit,  if  more  air  ia  wanted  than  naturally  oames  dom, 
the  shaft  ia  divided)  into  two  portions  by  a  partition,  aad 
ventilation  is  effeeted  by  artificial  means.    If  there  is  a 
pair  of  pita  cikise'  together,  they  are  usually  sank  oo  the 
line  of  dip  of  the  hada,  so  that  one  shall  reaA  the  ooid  at 
a  grater  depth  than  the  other.     In  this  caae  a  nattuial 
venulation  aets  in,  one  shaft  aoting  as  a  chimney  to  cany 
heated  air  up,  and  the  other  as  a  pipe  down  whieh  the 
heavier  air  deseenda.    When  coal  is  reaehed»  a  drift  or 
tuitnel  is  carried  on  it  in  the  diraotion  of  tha^airike.    la 
the  case  of  a  pair  of  pits  two  sneh  drifta  are  cat,  one  from 
eaoh.    This  enables  the  field  to  be  had  out  ouufaieatly, 
and  reveals  the  condition  of  the  ooal,  tho  slate  of  tha 
roof,  and  the*oi>ntinuity  of  the  seam.    Along' these  roads 
the  ooal  when  remored  can  be  drawn.    Along  the  lower 
diftA^orby  tha  side  if  tbinisa  single  pit,  the  water  of 
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the  mine  is  oonducted,  and  when  Aero  is  a  pair  of  pits, 
the  lower  of  the  two  drifts  is  called  the  water-gate,  and 
the  opper  the  boise-gate.    At  righUaogles  to  siioh  cfariftSt 
and  on  the  rise  of  the  coal,  another  gallery  is  driven, 
called  the  winning  headway,  or,  in  Yorkabire,  the  main 
board-gate.    If  there  be  a  eeoood  shaft  at  a  distanee,  it  is 
coorenient  that  this  should  communicate  witii  the  winning 
headway.      The  further  working  of  the  mine  may  be 
ciiried  on  either  by  the  pillar  and  stall  or  the  long  wall 
method.    The  former  is  adopted  in  the  Newcastle  coal- 
field, and  has  been  introduced  with  modifications  into 
muT  other  districts.    The  latter  is  that  followed  in  the 
coJdelds  of  Yorkshire.      In  the  Newcaatle  coal-field, 
vhrTB  the  coal  lies  deep,  where  there  is  much  water,  and 
TJKre  shafts  are  costly,  and  the  coal  full  of  gas,  it  is 
fcosd  convenient  to  divide  the  coal  property  into  a  number 
{>f panels,  or  divisions,  kept  separated  by  a  thickness  of  foi-ty 
or  fifty  ynids  of  coal.    Each  panel  is  worked  independently, 
icgmning  with  that  most  distant  from  the  shaft.    Lev€^ 
are  driven  at  right  angles  to  eadi  other,  leaving  large 
pillan  of  coal  to  keep  up  the  roof,  till  the  whole  panel  is 
laid  opeD.     When  such  galleries  have  been  completed  the 
pQlan  are  attacked,  carrying  away  as  much  as  possible, 
apportiog  the  roof  for  a  time  with  wooden  pillars,  and 
dtimately  removing  the  pillars,  and  allowing  the  roof  to 
(all.    The  farthest  panel  being  removed,  the  aext  may  be 
attacked,  and  so  on  till  the  woik  is  completed.    In  Yoik- 
diire,  where  the  depth  is  less  and  the  coal  haider,  with  iuakte 
Un  tiooUssome,  the  long  wall  method  is  adapted.    By 
this,  drifts  are  mn  through  the  coal  from  the  aisin 
board  gate  pasallel  to  the  wianuig  headway,  .and  the 
ooal  is    left  in  a  number  of  long  walls  eupporttog  the 
nof.    When  the  mine  is  ihus  laid  open,  the  walls  are 
eDtend    by    small    cross   drifts,  and    the   giwater  part 
nomed,  and  the  roof  allowed  to  fiall.      In  coal  mines, 
there  is  a  cause  of  difficulty  and  danger  arising  iaom  the 
light  earburetted  hydrogen  gas  azlating  in  the  coaI«nd 
emitted  nnder  ground,  espeeiaUy  where  the  coal  has 
nceaily  been  broken.    Besides  this  fise-damp.  dioke*damp, 
sr  carbonic  acid  gas,  is  not  nauaual.    Both  have  to  hepio- 
rided  against  by  ventilation^  and  thas  the  oonveyanee  and 
distribution  of  air  is  essential  in  laying  <ont  a  coal  mine. 
Mixed  with  atmospheric  air,  this  light  gas,  when  ezpeeed 
to  flame,  explodes,  leaving  after  explesiMi  earhonic  aosd 
gM  and  a  flniall  quantity  of  water.    When  a  large  qoan- 
tiiT  of  gas  Issues  frem  coal,  and  mixes  wath  the  atnespherio 
air  carried  down  for  ventilation,  as  soon  as  Ahe  proper 
autoFe  is  obtained  the  light  from  an  open  eandle  ^ would 
upk)de  tho  whole,  leaving  behmd  a  poisoneas,  heavy  gas, 
which  moat  inevitably  choke  those  who  have  not  alnady 
suffered  by  the  explosion.      By  the  ventilation  of  mines, 
dangemnsiwiixtures  of  gasahould  be  rendered  as  naiiiknly 
tooccor  aa  possible,  and,  by. a- eafe* method  of  lighting, 
the  danger,  when  it  exists,  should  be  avoided,      iint  per- 
^bcUt  safe  ventilation  and  a  perfectly  safe  light  are  not 
<HT  to  find,  and  aockieDta still  eeeur  from  neglect  of  pro- 
per fncautioDs.      The  ventiiatian  of  •miaes'ie  condaaiari 
by  prodocing  a  strong  dnmght  up  one  shaft  by  means  of 
a  fire  St  the  bottom,  or  by  exhausting  the  air  by  steam  or 
other  means  at  the  top.    All  the  air  enieriii^  the  mine  by 
the  other  sbaa  or  sliafts  is  forced  to  take   a    eonise 
thfOQgh  the    workings,  and    along    the    levels,  before 
reaching  the  up-oajit  shaft.    Extreme  care  and  attention 
is   needed   to   ensure   the   ventilation    being    adapted 
to  the  issue  of  gas,  and  to  avoid  a  dangearons  mixture. 
But  a  aafety-l^ht  is  needed,  even  where  the  ventihMtion 
is  meat  perfect  and  best  looked  :  after.    Such  a  light  was 
provided  in  the  Davy  lamp,  and  it  is  theoretically  perfect 
iC  the  explosive  gM  in  the  mine  be  Ught  carbuntted  hy- 
drogen,  and  if  due  eauAion  be  used.     This  lamp  is  a 
common  oil  lamp,  covered  with  a  nratalliogauae,  so  open 
tiiat  little  light  is  interaepied,  but  so  close  that  flaone 
cannot paa.     The  gas  penrad  intoa  niiae  from  eectain 
kinds  of  coal,  or  from  empty  spaees  met  in  working  coal, 
is  aoroetunas  large  in  quantity,  and  issues  with  ao  much 


wHh  atmoepheric  air.  In  aneh  mines  there  is  a  oonatant 
singing  heard,  especially  where  the  ooal  is  newly  broken. 
In  such  caae  the  use  of  the  saCety^lamp  is  necessary,  if 
indeed  it  is  right  to  csrry  on  work  at  alL  Gas  aoonmn- 
lates  in  old  workings,  and  when  these  are  reached,  either 
in  continuing  the  works  of  the  same  mine,  or  in  any  other 
way,  there  is  great  danger.  Many  of  the  worst  and  most 
fatal  accidents  have  happened  in  this  manner.  When 
coal  has  been  removed  the  roof  will  fall,  or  if  supports 
are  left,  the  pressure  on  the  floor  will  drive  that  up. 
Tliere  must  thus  in  all  neglected  works  be  a  vast  pile  of 
broken  rock  in  which  great  open  apaces  are  left,  and  in 
these  the  gas  becomes  stored.  Such  a  pile  is  called  the 
**goaf,"  and  the  deprcMion  that  appears  at  the  surfaoe 
when  the  roof  of  a  mine  is  fallen  is  called  *'  creep." 
These  are  a  few  of  the  many  points  that  suggest  them- 
selves in  n»Cereoee  to  the  pnotical  geology  of  coal-mining. 
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The  Paper  read 

ON  THE  GINNING  OF  COTTON. 

By  Zkbah  Colbubn,  Esq.,  C.E.,  Memb.  Inst  Civil 

Engineers. 

It  was  for  a  los^  time  the  habitual  boast  of  the  planten 
„t  the  Southern  States  of  America  that  "  Cotton  was 
KiOK,  that  it  ruled  England,.and  that  they,  the  planten, 
ruled  eottoo."  The  Anierioan  dvil  war  itself  was  m  some 
oieMure  due  to  4his  dehision.  In  renouncing  Federri 
aothorUy  the  Soutfeem  people,  then  unprepared  for  war, 
were  almost  unanimous  in  the  belief  that  England  would 
interpose,  either  by  diplomacy  or  by  arms,  as  might  be 
Decesmry,  to  prevent  any  intenraption  in  her  supply  of 

cotton.  .  ^.  .  . 

In  1860,  when  our  toial  conaumption  of  tins  groat 
ttaple  was  1.088,000.000  lbs.,  eaeeeding  that  of  any  pre- 
vious year,  tive-aiathe  of  that  supply  was  drawn  from 
Aiiteriea.  Last  year  we  consamett  but  561,000,000  Ins.. 
orabout  one^hali  aa  much-as  in  i860,  and  of  ibis  less  than 
one«4weKth  wmi  drawn  from  the  once  United  States.  In 
other  words,  nineteen-twentieths  of  the  Amerwan  aupply 
has  been  loot  to  us.  and  with  the  failure  of  the  recent 
negotiations  for  peace  and  with  the  oerUmty  of  the  over- 
thraw  of  American  slavery,  no  one  can  pretend  to  say 
whan  any  portion  of  this  loss  wiU  he  reoovw»d.  At  pre- 
asnt  the  mills  of  Lancashire  are  mosay  aoppbed  from 
India,  the  Ui^jer  proportion  of  lndiiin«tj on  te^ 


le  ooroetmus  iarge  m  quanlity,  ana  issues  wwn  ma  mnca    »u««.  «-  T'T^J^^'t^rn  nravinfies  and  ahiPMd  from 
Coff«eas.toaveramne  allaffoits  tonnkritMfe  by  miatm  I  in  the  Centrsl  and  Western  prowneea,  ana  auippea  num 
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Bombay.  The  Tirtiutl  monopoly  which  the  lodtan  cnlti- 
TAtora  DOW  enjo}'  cannot,  however,  be  said  to  have  re- 
aolted  either  from  the  force  or  the  policy  of  British  role  in 
the  East.  Nor  ia  India  aa  well  suited  aa  some  other 
countries  to  the  growth  of  good  cotton.  The  indigenons 
staple  is  of  inferior  quality,  uui  the  coantiy  needs  irriga- 
tion before  a  good  return  can  be  had  from  exotic  seed. 
It  has  been  rather  our  necessity,  and  the  growing  commer- 
cial influence  which  this  country  exercises  in  India,  that  has 
brought  forward  such  large  supplies  upon  soch  short  notice. 

Previous  to  the  American  war,  no  country  in  the  world 
could  have  competed  snoceasfiilly  with  the  Soot  hem 
planters  of  the  States  in  the  growth  of  cheap  and  excellent 
cotton.  In  1849,  the  quality  known  aa  fair  New  Orleans  was 
as  low  as  4Jd.  per  poimd  in  Liverpool,  and  it  averaged  no 
more  than  6d.  for  a  series  of  years.  The  Mississippi  low 
lands  will  produce  yearly  from  2501b.  to  5001b.  of  clean 
cotton  per  acre,  or  nearly  five  times  as  much  as  in  the 
best  cotton  districta  in  India.  The  American  planter  is 
his  own  landlord,  and  beyond  the  interest  on  the  coat  of 
his  farm  and  of  his  slaves, — the  latter  cultivating  crops 
for  their  own  food  also— his  labour  costs  him  next  to 
nothing.  Before  the  war  he  was  lightlv  taxed,  even 
under  the  indirect  taxation  of  a  protective  tariff  upon 
articles  of  consumption  imported  from  abroad.  The 
American  cotton  country,  too,  is  intersected  by  great 
navigable  rivers,  affording  the  cheapest  possible  means  of 
communication  by  steamboats  and  by  bsrges.  Added  to 
this,  the  staple  of  the  American,  or  more  correctly,  the 
Mexican  seed  cotton  (which  is  of  that  quality  known  as 
New  Orleans)  is  suflSdently  strong  to  bear  the  action  of 
what  will  be  presently  described  as  the  saw  gin,  a  machine 
for  separating  cotton  from  its  seed  at  the  rate  of  from  two 
to  seven  bales  per  day.  Hardly  any  other  than  the 
Mexican  seed  cotton  will  bear  the  saw  gin,  and  hence, 
heretofore,  no  other  staple  could  as  a  rule  be  so  rapidly 
and  cheaply  ginned.  As  gathered  from  the  shrub,  the 
fine  filaments  of  cotton  are  firmly  attached,  at  one  end, 
to  a  hard  but  oily  seed,  not  quite  so  large  as  the  kernel  of 
a  filbert.  This  seed  is  covered  with  cotton  on  all  sldee, 
and  the  value  of  this  depends  upon  the  length,  fineness, 
strength,  and  colour  of  the  filamenta.  These  are  flattened, 
twisted  tubes,  with  no  Joints ;  whereas  the  filaments  of 
flax  are  cylindrical,  Jointed  tubetf.  Cotton  fibres  vary  in 
diameter  from  the  ji/tm^  to  the  W^v^h  of  an  inch,  or 
about  one-third  the  diameter  of  fine  numan  hair.  Their 
length  varies  greatly.  Inferior  cottons  have  a  staple  not 
longer  than  fths  of  an  inch ;  the  New  Orleans  middling 
vanety  is  about  l^in.,  while  the  very  fine  Sea  Island 
oottoo  sometimes  reaches  a  length  of  2|in.,  or  even  more. 
The  short-staple  cotton  grows  fix>m  a  greenish-coloured 
seed,  which,  even  after  ginning,  has  a  woolly  surface, 
while  the  finer  cotton,  as  the  Sea  Island,  has  a  smooth 
black  seed,  from  whkh  the  filaments  are  easily  detached. 
Of  a  given  weight  as  it  oomes  from  the  field,  only  from 
one-fourth  to  one-third  is  cotton,  the  reinaioder  being  seed. 
From  their  great  comparative  weight,  if  for  no  other 
reason,  the  seeds  must  be  separated  from  the  cotton  at  the 
place  of  growth,  as  otherwise  the  cost  of  fi*eight  to  market 
would  be  tripled  or  quadrupled. 

It  would  be  an  intolerably  tedious  process  to  pick  the 
ootton  from  the  seeds  by  hand  labour.  Not  much  more 
than  one  pound  of  clean  cotton,  or  lint,  as  it  is  always 
called  on  the  American  plantations,  could  be  thus  separated 

Eir  day.  Prom  a  very  early  period,  however,  the 
indoos  have  cleaned  their  seed  ootton  by  passing  it 
between  a  pair  of  smooth  wooden  rollers  revolving  nearly 
in  contact  with  each  other.  This  machine  is  known  as 
the  churka,  and  is  still  used  in  India.  The  rollers,  by 
their  revolution,  draw  the  filaments  of  ootton  between 
them  and  thus  away  fh>m  the  seed,  upon  which,  from  its 
size  and  hardness,  the  rollers  cannot  Ute.  Smaller  rollers 
of  steel,  fluted  with  fine  grooves  along  their  length,  so  as 
to  increase  their  tractive  force  upon  the  filaments  of 
ootton,  are  still  made  and  used  to  some  extent  in  separating 
Sea  Island  ootton  from  its  seed. 


The  word  "  gin,"  aa  applied  to  machines,  is  a  con- 
tiacticm  of  the  word  engine,  and  the  churka  is  un- 
doubtedly the  most  ancient  ootton  cleaning  engine  or  gin 
in  existence. 

On  the  conclusion  of  the  American  war  of  independence 
in  1781,  the  people  of  the  Southern  States  of  the  new 
Union  turned  their  attention  to  the  cultivation  of  cotton, 
for  which  the  then  increasing  use  of  Arkwright's  spinning 
machinery  had  already  created  a  considerable  demand  at 
high  prices.    With  a  rich  soil  and  congenial  climate,  and 
with  the  economy  of  slave  labour,  crops  to  almost  any 
extent  could  be  cheaply  raifed.    But  the  reparation  of  the 
cotton  from  the  seed  presented  a  great  difficulty.     Hand 
labour  for  this  purpose  was  even  then  out  of  the  question, 
while  the  churka,  known  in  America  as  the  roller  gio, 
was  so  ineffective  that  two  or  three  days'  work  of  even 
forty  slaves,  each  employed  in  feeding  and  turning  a  gin  of 
this  kind,  would  result  in  but  a  single  bale  of  clean  cotton, 
often  the  produce  of  but  a  single  acre  of  land.     Each  sUve 
labourer  will  cultivate  cotton  to  the  extent  of  five  bales 
yeaily  on  the  upUnds  of  Geoig;ia,  and  from  ten  to  fifteen 
bales  on  the  lowlands,  but  it  would  require  the  con«tvit 
work  of  the  same  labourer,  at  a  churka,  for  nearly  three 
months  to  separate  even  one  bale  of  dean  cotton  ffom  the 
seed.    At  the  Boyal  Exhibition  held  last  year  at  Tuiio, 
a  large  number  of  cotton  gins,  of  all  kinds  then  known, 
were    carefully    tested    tor    quantity   and    qaality   of 
work.     Among  them  was  a  churka  made  and  in  coo- 
siderable  use  in   Italy  under  the  name  of  Manganello. 
With  a  pair  of  fin.  wooden  rollers  8  in.  long^,  worked 
by  one  man  at  the  rate  of  89  revolutions  per  minat«,  01.I5 
SIX  ounces  of  cleaned  Siamese  cotton  were  turned  out  per 
hour,  and  probably  not  more  than  half  a  pound  per  hour 
from  like  gins  could  have  been  counted  upcm  by  the 
American  planters  in  the  last  century.      The  Sea  Island 
and  the  upland  cotton  were  first  plimted  in  the  States  in 
1789,  but  many  planters  who  thus  commenced  aooo  absn- 
doned  this  branch  of  culture.      It  happened  at  this  ifma 
that  a  Yankee  schoolmaster,  Eli  Whitney,  then  resident 
in  the  fitmily  of  an  influential  Southern  planter,  fasd  hie 
attention  directed  to  the  then  great  want — that  of  a 
machine  or  sin  for  quickly  and  cheaply  separating  cotton 
from  its  seed.    Whitney  hit  upon  a  revolvmg  cucnlir  taw, 
as  the  most  effisctive  instrument  for  the  pnrpoae.    Isot 
that  the  saw  acts  by  incision,  aa  in  its  common  s^iplicatioB 
with  wood,  but  its  teeth,  which  are  filed  to  the  form  of 
sharp  conical  claws,  seiaehold  of  and  pull  away  thecottoi 
from  the  seed,  the  seed  being  held  back  by  the  fixed  sidei 
of  a  narrow  opening  through  which  the  saw  is  made  to 
revolve,  much  as  a  circular  saw,  in  wood  working  ma- 
chinery, revolves  between  the  sides  of  a  narrow  tlit  in  the 
saw-bench.      It  is  a  little  doubtful  whether  Whitocv,  li 
that  time,  had  seen  a  circular  saw  in  use  for  cutting  wood. 
but  had  he  done  so,  the  whole  idea  of  his  gin  naight  have 
been  caught  from  such  a  saw  at  work.    With  a  aaw  shift 
once  in  revolution,  it  was  evident  that  a  number  of  mvs 
might  as  well  be  mounted  unon  it,  each  workini^  between  J 
the  sides  of  its  own  guard,  for  stopping  the  seeds,  and  I 
thus,  it  would  be  right  to  suppose,  the  effect  of  the  I 
machine  would  be  directly  as  the  number  of  saws  employed.  I 
Whitney  understood  this,  and  he  fixed  a  coneidersble 
number  of  saws  at  short  intervals  upon  a  single  shaft,  and 
these  worked  with  but  little  clearance  at  their  side* 
between  the  bars  of  a  kind  of  a  gridiron,  or  grid.    A 
revolving  cylinder  with  projecting  Ivushes  was  added  to 
clear  the  ootton  fh>m  the  saw  teeUi  after  it  had  been  draws 
through  the  grid.    Whitney  completed  his  invention  and 
patented  it  in  1792,  and  it  is  impossible  to  say  how  xntick 
the  cotton  trade  now  owes  to  his  simide  and  effective  ooo- 
trivanoe.    The  early  machines  tumeci  out  800  lb.  of  dean 
lint  per  day,  while  at  the  jiresent  time  a  gin  of  fjxty  cr 
seventy  nine- inch  saws,  driven  by  steam  at  a  apesd  of  180 
to  206  revolutions  per  minute,  will  deliver  8,000  lb.  of 
dean  cotton  in  twelve  houn,  an  amount  about  equal  is 
the  average  yearlr  crop  cultivated  by  a  aingle  slavi 
labourer.      Aa  an  inveotor,  Whitney's  fame  in  the  Staisi 
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■co-eztenaiva  with  that  of  Falton,  and  his  tombi  at  New 
Haveo,  Connectiotit—modelled  after  that  of  Soipio,  at 
Some— bean  a  glowing  eulogy  to  his  genius. 

When  we  oonuder  the  ezo^ingly  delicate  character  of 
looae  filamente  of  cotton,  it  is  a  matter  of  wonder  that 
they  bear  the  diaeipline  of  the  saw  gin  at  all.    Indeed,  it 
wu  woo  toond  that  the  fine  Sea  Island  cotton  was  cut  to 
piecM  in  saw   ginning,  as   the   long-stapled    Egyptian 
eotun,  if  it  were  tried,  would  also  be.    It  is  to  the  credit 
of  tbe  AnieriGan  or  Mexican  "  Orleans  '*  and  Georgia 
lUples  that  it  does  bear  the  saws.    Other  cottons,  how- 
ever, do  not  possess  the  same  strength  and   elasticity. 
The  iodigenoiis  Indian,  Chinese,  and  Turkish  cottons 
wiil  not  beu:  the  saws,  and  they  require  careful  treatment 
ID  <D]r  process  of  ginning.    On  the  occasion  of  the  Inter- 
utxial  Exhibition  of  1862,  Mr.  Wanklyn,  a  well-known 
Luciahire  cotton  spinner,  sampled  and  valued  all  the 
oottoD  exhibited.    Much  of  it  had  been  spoilt — ^literally 
chopped  to  bits — ^in  ginning,  and  a  still  lai^er  quantity 
lad  been  more  or  less  injured,  so  as  materially  to  lessen 
iti  Talne.    The  difference  between  good  and  bad  ginning, 
a  tpplied  to  the  case  of  the  whole  present  Indian  cotton 
apply,  would  amount  to  a  difference  of  between  six  and 
fan  millions  sterling  in  value  yearly. 

The  American  or  Mexican  cotton  may  be  grown  else- 
vfacre,  however,  than  in  America.  Its  seed  has  been 
hmsplanted  in  Brazil,  in  India,  and  in  some  other 
ooDtries.  The  New  Orleans  seed  was  introduced  into 
Ittdia  in  1842,  by  Mr.  A.  N.  Shaw,  the  collector  in  the 
Dbarwar  dis^ct  of  the  Bombay  presidency.  At  one 
time  the  result  was  reported  a  total  failure,  and  this 
tepoct  appeared  under  Qovemment  auspices.  It  is  the 
bky  however,  that  Dharwar  cotton,  of  all  others  in 
India,  is  the  most  extensively  cultivated,  while  it  brings 
&iio  the  highest  price.  It  is  believed  by  many  that  the 
Sew  Orleans  seea  has  degenerated  since  its  introduction 
into  loda,  yet  Dr.  Forbes  Watson's  reports  show  that 
much  of  the  Dharwar  cotton  has  a  staple  of  from  l)in. 
to  J^in.,  and,  in  some  cases,  even  Ij^in.  long,  and  of  a 
voy  iSiM  qoality.  All  the  Dharwar  cotton  is  saw-ginned, 
ifter  the  American  practice,  and  it  is  believed  to  be  the 
only  Indian-giown  cotton  that  will  bear  the  saw  gin. 
Dhsrwar,  although  in  the  Southern  Mahratta  country, 
ud  sear  the  Madras  Presidency — in  fact,  not  many 
miks  to  the  eastward  of  the  Portuguese  colony  of  Goa 
—a  commonly  reckoned,  in  respect  of  its  production  of 
BOttQD,  with  the  district  supplying  what  is  known  as 
Sum  cotton,  or  Surats,  from  the  port  of  that  name  to 
the  northward  of  Bombay.  "  Surats,"  in  Lancashire, 
has  become  a  term  indicative  of  everything  bad,  from 
beer  to  theology.  Indeed,  one  of  the  Manchester  news- 
lapeis,  not  long  since,  incurred  and  lost  an  action  for 
i^aoder,  in  consequence  of  the  unintentional  admission 
of  an  advertisement,  in  which  the  produce  of  a  firm  of 
hrevcn  wss  spitefully  nicknamed  **  Sui-ats."  Much  short, 
yelknr,  vtsk-stapled  cotton,  filled  with  leaf  and  stones, 
^  ondoobtedlv  been  shipped  under  this  name  from 
Bombgy  to  England ;  but  the  Dharwar  cotton  deservt>B  a 
\JStreai  dassi&ation.  With  proper  means  of  commu- 
^i^^ation  it  is  probable  that  the  cotton  of  the  Dharwar 
Bd  other  districts  of  the  Deccan  will  be  yet  shipped 
rocn  the  new  port  of  Sedashagur,  nearly  half*  way 
ecween  Bombay  and  Beypoor,  the  latter  being  the 
Kwtem  terminus  of  the. Madras  railway. 
Wittioat  entering  ftiUy  into  the  moot  question  whether 
totic  oottoo  will  thrive  permanently  in  the  East,  it  is 
iarly  certain  that  the  Dharwar,  or' transplanted  suple, 
the  only  one  now  in  India  which  can  be  saw-ginned 
ithoat  much  loss  by  cutting,  and  without  the  formation 
f  knots  or  **  neps"  of  fibres,  which  sadly  try  the  fine 
icth  of  the  cardmg  engines,  sjid  which  if  once  produced 
t  ginning,  will  infallibly  cause  the  production  of  lumps 
I  the  yarn.  The  American  cotton  has  this  advantage, 
4),  in  favour  of  the  ^wer :  with  a  given  crop  of  s^ 
Hton,  requiring  a  given  amount  of  labour  in  itsculti 
MioD,  from  tmee-toiths  to  one-third  are  obtained  as 


clean  lint,  whereas  nearly  all  other  short-stapled  seed 
cottons  give  one-fourth  only  of  their  weight  in  lint.  In 
other  words,  the  American  seed,  on  Indian  soils,  gives 
nearly  one-fourth  more  clean  cotton,  for  the  same  acreage 
and  labour,  than  any  of  the  indigenous  sorts. 

The  Macarihy  gin,  as  It  is  named  from  its  Irish- Ameri- 
can inventor,  who  produced  it  about  thirty  years  ago,  was 
designed  for  staples  that  are  too  tender  to  bear  the  saw- 
gin.  Its  action  is  at  once  simple  and  unique,  and  it  may 
be  described  as  that  of  robbing  ^e  fibres  from  the  seed, 
or,  more  strictly,  pulling  them  tt-om  the  seed  by  a  rub- 
bing process.  The  construction  and  action  of  the  Ma- 
carthy  gin  will  be  better  understood,  perhaps,  from  a 
familiar  illustration  than  from  drawings  and  a  technicsl 
description.  The  roller  of  a  jack  towel,  revt^lving  nearly 
but  not  quite  in  contact  with  a  kitchen  wall,  will  convey 
the  idea  very  closely.  And,  without  wishing  to  make  out 
a  case  for  the  interference  of  the  Society  for  the  Pre- 
vention of  Cruelty  to  Animals,  a  Skye  terrier  will  servo 
as  a  magnified  as  well  as  animated  representative  of  the 
seed,  with  its  cotton  growing  from  all  parts  of  its  surface. 
With  so  much  suggested  it  is  easy  to  understand  how  a 
mischievous  boy  would  proceed  to  gin  a  favourite  poodle, 
and  if  the  poor  brute  were  not  fleeced,  and  possibly  fla^^ed 
in  the  operation,  he  would  have  ^ture  and  not  his  tor- 
mentor to  thank  for  it.  But  if  we  pursue  this  illustration 
we  shall  see  that,  if  the  roller  were  sufiiciently  large  and 
turned  with  sufficient  force,  it  would  **  bite" — to  use  the 
technical  term — ^not  merely  the  hair  but  the  dog  also. 
So,  instead  of  the  kitchen  wall,  we  will  place  the  edge  of 
kitchen  shovel  along  the  roller,  so  as  nearly  to  scrape  its 
revolving  surface,  this  edge  being  presented  not  towards 
the  centre  of  the  roller,  but  tangerrtially  to  its  circum- 
ference. If,  now,  we  cover  the  towel  roller  with  leather, 
so  as  to  increase  its  frictional  power,  we  shall  have  the 
Macarthy  gin.  The  revolving  leather-covered  roller  pulls 
the  cotton  through  the  narrow  spaoe  which  separates  it 
from  the  fixed  tangential  blade,  or  "  doctor,"  as  it  is  called, 
and  the  seeds  are  kept  back  because  the^  are  too  large 
and  too  hard  to  pass  through.  The  action  may  be  com- 
pared to  that  of  the  ohurka,  although  there  is  some 
difference.  The  advantage  which  the  Macarthy  i»ller 
has  over  the  churka  is  that  the  former  may  be  made  of 
any  convenient  diameter,  and  thus  its  surface  speed  may 
be  increased  much  beyond  that  of  the  small  rollers  of  the 
churlca ;  and,  furthermore,  as  the  larger  roller  has  suffi- 
cient stiffness  to  prevent  springing  sideways  in  its  work,  it 
may  be  made  of  any  convenient  length — say,  20in.,  or 
even  40in.,  whereas,  the  churka  rollers  are  seldom  more 
than  Sin.  long. 

In  addition  to  the  fixed  blade  of  the  Macarthy  gin  there 
is  a  second  blade  parallel  with  it,  and  put  in  rapid  motion, 
so  as  to  alternately  overlap  its  edge,  and  thus  to  roll  the 
seed  cotton  about,  so  that  every  portion  of  its  surface  may 
be  fairly  brought  to  the  fixed  edge  of  the  "  doctor."  A 
grid  is  provided,  of  such  width  of  opening  that  the  seeds 
can  only  pass  through  it  and  escape  after  they  have  been 
completely  stripped  of  their  cotton. 

Different  makers  have  added  various  parts  to  the 
Macarthy  gin,  until,  in  some  cases,  it  has  become  a  com- 
plicated and  a  costly  machine.  One  of  these,  in  the 
International  Exhibition  of  1862,  with  a  profusion  of 
rollers,  wheels,  &c.,  representing  an  accumulation  of 
alleged  improvements,  was  said  to  torn  out  about  4Olb0. 
of  clean  cotton  per  week  for  each  inch  of  the  length  of 
the  roller,  or,  say,  l.OOOlbs.  of  cotton  for  a  24-inch  roller. 
The  delivery  of  cotton  depends  upon  the  quality  under 
treatment,  and  twice  as  much  Sea  Island,  or  even 
Egyptian  cotton,  could  be  ginned  in  a  given  time  as  could 
be  turned  out  with  Syrian  or  the  shorter-stapled  Indian 
sorts.  At  the  Exhibition  held  last  year  at  Turin,  a  latge 
number  of  gins,  of  different  kinds,  and  mostly  by  English 
makers,  were  tested  with  great  care.  The  report  of  the 
Commissioners  charged  with  the  experiments  gives  the 
dimensions  of  the  several  gins,  the  speed  at  which  thcnr 
worked,  the  quantity  and  kmd  of  seed  cotton  ginned, 
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the  quantity  of  seeds  and  clean  cotton  delivered,  the  tem- 
perature of  the  air  at  the  time,  the  hygrometrio  state  of 
the  cotton,  &c.;  and  also  the  power  expended,  as  ascer- 
tained in  the  case  of  the  steam-gin,  by  means  of  a 
dynamometer.  The  results  were  so  widely  various  as  to 
defy  the  application  of  any  law  ;  but  it  may  be  said  that 
the  very  best,  in  the  case  of  a  gin  with  a  single  Maoarthy 
roller,  5in.  in  diameter  and  40io.  long,  worked  at  the  rate 
of  eighty  revolutions  per  minute  for  only  fitteeo  minutes, 
was  at  the  rate  of  rather  less  than  22 lbs.  of  cleared 
Italian  cotton  per  hoar.  Another  trial  of  the  same 
gin,  at  the  same  speed,  for  eleven  minutes,  gave  a  rate 
of  181bs.  only  of  cleared  cotton  per  hour.  A  gin  of  the 
flame  size,  by  another  leading  maker,  and  worked  at  the 
rate  of  125  revolutions  per  minute  for  14  minutes,  delivered 
at  the  rate  of  14-j^lbs.  only  of  cleaned  cotton  per  hour. 
As  a  rule  the  shorter  rollers — say,  20in. — ^gave  a  better  re- 
sult in  proportion  to  their  length,  because,  no  doubt,  the 
labour  in  feeding,  being  applied  to  a  shorter  distance  idong 
the  roller,  was  relatively  more  effective.  In  one  case  a 
gin,  with  a  4^in.  Macarthy  roller,  40in.  long,  driven,  in 
•ucoessive  trials,  at  the  rates  respectively  of  73, 138,  and 
107  revolutions  per  minute,  turned  out  cleaned  cotton  ac 
the  hourly  rates,  respectively,  of  l^lb.,  12  lb.,  and  8^  lb. 
only.  If  anything  like' an  average  result  could  be  drawn 
it  was  that  the  gins  with  a  single  Macarthy  roller  did  not 
average  over  5  ib.  or  6  lb.  of  clean  cotton  per  hour,  at 
which  rate  it  would  take  more  than  a  week  to  gin  a  bale 
of  cotton.  The  Macailhy  gin  does  its  work  well  so  far 
as  the  condition  of  the  clean  fibre  is  concerned,  and,  were 
it  not  that  its  action  ia  so  tedious,  and  therefore  so  ooeily, 
a  great  aggregate  saving  would  be  eflbctsd  by  gioniog 
even  American  ootton  upon  it.  But  this  is  totally  out  of 
the  question,  for  if  a  penny  or  so  per  pound  were  thus 
added  to  the  value  of  cotton,  this  would  be  more  than 
lost  in  the  gnatly  inoreas«>d  cost  of  ginning  as  compared 
with  the  saw tgin.  The  Maearth}'  roller,  too,  is  oonatantly 
wearing  out,,  and  has  to  be  oovered  anew  every  few  weeks, 
at  a  cost  from  £2  to  X4.  The  leather  frequently  strips 
off  atoneeirom  the  wooden  roller,  and  it  is  especially 
liable  to  deteriomte  in  .hot  countries.  To  avoid  these  diffi  • 
culties  finely-grooved  'iitm  rollers  have  been  employed, 
the  grooves  running  q>ii«lly  around  the  roller.  But  these 
are  not  found  to  answer  well,  although  they  are,  no  doubt, 
very  durable.  In  other  cases  rollers  foimed  of  circular 
discs  of  paper,  compressed  with  great  force  .upon  each 
other,  are  in  use,  although  here  the  fiictional  power  or 
tiactive  force  upon  the  cotton  is  less  than  that  of  leather. 
Indeed,  the  proverb  appears  to  have  hald  good,  that 
**  there  is  nothing  like  leather"  for  the  roUenof  the  Ma- 
carthy gin.  The  tremor  caused  by  tbeiapid  movements 
of  the  vihzatiog  knife,  worked  by  a  pair  of  short  cranks, 
making  from  600  to  700  revolutions  per  minuto,  is  an  ob- 
jection to  the  gins  now  generally  made  upon  the  Macarthy 
principle.  The  vibrating  kniie,  too,  in  many  cases,  intor- 
feres  with  instead  of  assisting  the  access  of  the  seed  ootton 
to  the  ginning  roller.  This  was  remarked  upon  in  the 
case  of  several  of  the  .gins  worked  at  the  Turin  £ahi- 
bition.  Again  the  feeding  requires  constant  attention, 
and,  even  at  the  best,  it  is  irregular.  The  ootton  cannot, 
of  course,  be  expected  to  come  off  in  an  even  fleece, 
like  the  thin  and  beautiful  web  from  the  doffer  of  a  card- 
ing engine,  but,  very  far  from  tiiis,  it  ordinarily  leaves rthe 
Macarthy  roller  in  lumps  and  patches,  falling  irregularly 
.both  as  to  time  and  as  to  the  length  of  the  roller.  Thus 
although  the  whole  quantity  ginned  may  be  but  little,  too 
much  may  get  ihrongh  at  ooe  point,  heating  the  roller  to 
such  an  extent  as  .to  destroy  the  leather. 

The  last  annual  report  of  the  committee  of  the  Cotton 
Supply  Association  observed,  as  to  the  cotton  gins,  that 
"  much  yet  rt-mains  to  be  done  to  providewhat  is  urgently 
needed,  to  wit,  a  machine  which,  ^without  injuring  the 
staple  as  the  saw  gin  often  does,  shall  approximate  to  it  in 
prcxluctive  oapabilily.  Your  committee  regard  thie  as  a 
matter  of  vital  importance  to  the  cultivation  of  cotton.*' 
This  opinion  of  the  committee  is  that  of  every  pemmwell 


informed  upon  the  subject.  It  is  already  a  matter  of  much 
complaint  that  even  the  Dharwir  ootton  in  India,  the  only 
kind  grown  there  that  will  bear  the  .saw  gin,  is  being 
spoilt  by  the  lyota  who  plant  the  indigenous  and  the  ex- 
otic seed  together,  the  result  being  a  mixed  etaple,  perhaps 
half  of  which  is  so  injured  in  saw  ginning  as  to  reader  the 
wh<^  nearly  worthless.  Whatever,  too,  may  be  the  case 
of  Indian  cotton  cultivation  at  present  prices,  anything 
like  a  return  to  those  which  prevailed  five  or  six  yean  ago 
will  depend  upon  a  very  great  improvement  in  gins.  As 
applied  to  the  prospective  cotton  crop  of  India,  the  ad- 
vantage of  a  gin  which,  while  nearly  as  efficient  as  Whit- 
ney's, shall  make  as  good  work  as  Macarthy's,  may  be 
valued  at  ten  millions  sterling  per  annum,  or,  if  capitalised 
at  ten  years'  purchase,  to  one  hundred  million  pounds. 
This  is  but  a  practical  and  reasonable  cetimato  of  that 
which  the  committee  of  the  Cotton  Supply  Aasociation 
consider,  to  use  their  own  words,  *<  a  matter  of  vital  im- 
portance to  cotton  cultivation." 

So  long  as  ginning  is  a  mechanical  operation  (and  it  has 
not  been  yet  proposed  to  employ  chemical  agencies  in  the 
separation  of  cotton  from  its  seed)  so  long  must  the  staple 
be  forcibly  polled  from  the  seeds,  which  must  be  held 
back  by  the  nairowneas  of  the  space  through  -which  the 
staple  is  drawn.  The  clawing  action  of  the  saws,  the 
direct  puil  of  the  churka,  and  the  rubbing  pull,  if  the 
torm  may  be  allowed,  of  the  Moearthy  roller,  would 
appear  to  exhaust  all  the  modes  in  which  force  can  be 
properly  applied  for  the  purpose  to  seed  cotton.  It  is  not 
certain  what  improvements,  if  any,  can  be  made  apon  the 
saw  gin.  Certain  modificatioDs  have  been  made,  but  tbs 
saws,  to  which  4ill  the  injury  to  weak  staples  is  attiihat- 
able,  are  still  the  same  in  all  gins  of  this  daas.  A  fiff 
more  likely  direction  in  which  to  look  tor  improvemeot 
would  be  injthat  of  the  Macarthy  gin,  and  here,  it  is  not 
now  prematura  to  say,  an  improvement  has  been  late^ 
made  which. appears  likely  to  raise  this  class  of  gins  to 
the  position  contomplattid  in  the  extiaot  quoted  from  the 
report  of  the  Cotton  Supply  CommiAtee.  It  is  easy  to 
see,  on  looking  at  a  Mdbearthy  roller- at  wo^,  that  a  great 
postion  of  its  sur&oe,  periiaps  40iu.  wide  and  running  .at 
the  rate  of  ISUft.  per  .minute,  is  altogether  ionffective. 
Wherecomeihing  likean  unbroken  cascade  of  ootton  should 
fall  from.it,  it  delivers  in  driblets.  This  scattered  and 
patohy  delivery  proves  that  the  appliances  for  feeding  the 
roller  are  not  what  they  should  be;  and  this  fact  is  a 
matter  of  course  where  constant  hand  feeding  is  required, 
as  in  nearly  all  the  gins  heretofore  .made  of  this  kind. 
The  traveUiog  lattice  and  feed  rollers  sometimesesnploysd 
do  not  act  with  anything  like  the  efiSeci  on  seed  cotloD 
tliat  they  do  upon  the  cleaned  staple  in  the  opener,  or 
tlie  lap  in  the  cardiog-engioe.  Seed  cotton  has  very 
little  cohesion  in  the  mass,  and  .it  objects  to  inaroh  in 
dose  rank  .up  to  the  sharp  blast  of  the  ginning  roller. 
But  by  urging  it  forward,  and  distributing  it  continuously 
along  the  whole  length  of  the  fixed  blade,  the  tiaotive 
force  of  the  leatber-eovered  roller  may  be  increaaad, 
perhaps,  four  or  five-fold  boyond  the  ordinary  rale. 
These  objects  appear  to  have  been  fully  accomplished 
in  the  new  gin  invented  by  the  gentlemen  of  the 
North  Moor  Foundry  Company  of  Oldham,  Meien. 
Brakell.  GUnther,  and  Hoehl.  In  addition  to  the 
Macarthy  roller  and  fixed  blade  or  **  doctor,"  they  em- 
ploy what  is  called  a  <*  knife  roller,"  revolving  in  an 
opposite  diireotion  to  the  ginning  roller,  and  at  about  four 
times  the  velocity.  The  knife  roller,  of  which  an  ex- 
ample is  shown,  is  a  stout  tube  of  gas  pipe,  with  journals 
at  the  ends,  and  having  upon  it  a  number  of  discs  or 
washers,  placed  obliquely  to  its  axis.  Ae  the  knife  roller 
is  rapidly  revolved  these  discs  not  only  draw  the  seed 
ootton  into  Uie  ginning  roller,  but  they  diettibote  rapidly 
and  alternately  to  the  right  and  left  along  the  edge  w 
the  *'  doctor."  The  knife  loUer  is  of  the  same  diameter 
as  the  ginning  roller,  and  the  oblique  discs  orwasliers  upon 
the  fonner  are  from  Ij  in.  to  2  in.  apart,  and  havesooh 
an  oUiqaity,  with  reference  to  the  axia  of  the  roller,  that 
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the  whole  of  the  see*!  eottoo  is  npidljr  tvATened  ri^ht  and 

Itfk  akmg  tKe  doetor  to  aboat  the  tame  distoiioe  of  1}  in 

to  2  in.     From  the  fbnn  of  the  oblique  discs  the  change 

fifom  the  right  to  the  lefVhand  motion,  and  trtev  eer<d, 

althoagh  made  at  very  short  intervals,  is,  iieverthele«, 

gnulQal.     The  whole  improvement  ooosints  in  the  appli^ 

tatioQ  of  the  nimplest  possiblo  means  to  produce  a  constant 

ii-draaght  of  seed  cotton,  and  to  distribnte  it  constantly 

along  the  ginning  roller,  all  parts  of  which  are  thns  made 

lode  their  chare  of  work.    Instead  of  arguing,  however, 

M 10  what  the  action  of  the  knife  roller  ought  to  be,  it  is 

)»tterk>  give  the  resnlts  actnally  obtained  in  practice. 

ITith  a  ginning  roUer  twenty  inehes  long  the  author  has 

vofked  the  knife  roller  gin  with  the  following- results: — 

it  152  revolutions  per  minute  of  the  ginning  roller,  at 

vUeh  tKere  was  but  the  slightent  heating  of  the  leather 

emringe,  the  rate  of  cleaned  Syrian  short-stapled  cotton 

ddivered  was  28  lbs.  per  hour.     Of  African  cotton,  of  a 

slii^htly  better  quality,  the  rate  was  31  lbs.  per  hour. 

Of  Egyptian  cotton,  with  hani  black  seed,  the  rate  was 

iSibt,  per  hour.    These  rates  may  be  taken  as  quite  double 

that  attained  by  any  other  gin  of  the  same  dimensions  on 

Ae  Maearthy  priiwiide.    The  seeds  were  very  thoroughly 

cleaned,  showing  no  waste ;  the  fibre  was  not  cut  or  torn 

in  any  manner,  and,  indeed,  there  was  nothing  to  tear  it. 

Nor  was  it  at  all  knotted  into  those  obstinate  little  en- 

tnelements  which  the  Manchester  spinners  call  "  neps," 

ind^  which,  while  tkey  throw  the  teeth  of  the  carding 

eogmes  out  of  pitch  and  out  of  shape,  and  give,  perhaps, 

fifty  dilferent  diameters  to  a  single  yard  of  yam,  cause  sad 

infhurtions  of  proper  language  among  the  spinnets  them- 

lelTcs.      To  turn  out  a   laigo  quantity  of  clean  and 

UDinjored  cotton  without  waste  is  all  that  is  expected  of 

the  best  gin,  and  this  the  new  knife  roller  gin  undoubtedly 

aeeouiplishes.      It  ia^  moreover,  of  extreme  simplicity, 

karingbnt  three  wearing  parts— the  ginnmg  roller,  the 

knife  roller,  and  the  "  doctor,"  with  but  a  single  pair  of 

flpor  whedfl  to  gear  the  two  rollers  together.    The  usual 

obfeetJOMble  cranks  and  rapid  vibratory  motions  are  al- 

tsgetber  dispensed  with.   The  gin  is  self-feeding,  in  virtue 

of  the  action  of  the  knife  roller,  and  thus  a  single  attendant 

cto  manage  a  number  of  gins. 

These  results  are  confirmed  by  many  of  the  leading 
■eehanical  engineers  and  cotton  spinners  of  Lancashire 
who  have  seen  the  new  gin  at  work,  and  the  results  stated 
may.  therefore,  he  considered  as  accepted  by  those  re- 
ipooably  engaged  in  those  branches  of  trade  connected 
with  the  manufecture  and  woi^ing  of  cotton  gins. 

T^m  makers  of  the  knife  roller  g^n  have  also  produced 
vhat  promises  to  be  an  improvement  upon  the  Maearthy 
loDer.  Instead  of  a  plain  roller  with  a  leather  jacket, 
they  have  formed  a  compound  roller  of  alternate  discs  of 
leather  and  malleable  cast  iron,  the  latter  smooth  on 
riimmference,  but  having  corrugations  on  their  sides 
the  edge.  This  roller  appears  ^culated  to  exert  a 
gnater  average  tractive  force  upon  the  cotton,  and  to  be 
nore  dunble  than  the  rollen  now  in  use,  and  it  is  not 
Iftely  fiun  its  action  to  injure  the  staple.  Whether  fur- 
ther trial  should  or  should  not  fully  confirm  these  ex- 
peelstions  the  novel  and  excellent  action  of  the  knife 
toiler  is  not  less  established,  and  to  this  alone  the  great 
■periority  of  the  new  gin  may  be  attributed. 

Efforts  are  now  making  to  grow  cotton  wherever  it  can 
ke  saltivated  with  the  prospect  of  fair  and  good  crops. 
M  a  great  textile  staple,  cotton  must  be  always  in  de- 
mand, and  just  as  this  demand  is  met  so  must  the  price 
611  until  only  a  fair  price  is  rsalised  on  the  prime  cost  of 
prodoctfon,  with  a  due  interest  on.  the  capital  invested. 
Am  the  price  of  cotton  falls  the  relative  importance  of 
dieap  and  espeditiona  ginning  will  increase.  With  cotton 
as  DOW  a*  from  18d.  to  2s.  per  pound  for  middling  staples. 
even  a  penny  a  pound,  as  the  cost  of  ginning,  is  not  rela- 
tively iurge,  but  with  anything  like  a  retuni  to  6d.  per 
ponod  even  }d.  for  ginning  would  be  a  very  serious  item 
m  the  total  cost.  As  one  meaas  of  improving  the  general 
eooditloD  of  the  Indian  cotton  tnde,  thereifore,  and  of 


enabling  it  te  hold  its  own,  permanently,  against  compe- 
tkiott  from  all  other  sources,  the  author  has  brought  to 
the  notice^  of  the  Society  of  Arts  what  he  believes  to  be 
the  best  inAtroraent  yet  contrived  for  ginning  cotton. 
When  once  this  conviction  is  shared  by  this  Society,  per- 
haps no  other  agency  than  theirs  cotild  be  more  efTective 
in  making  known  the  truth  throughout  the  great  cotton 
producing  distoiots  abroad.  At  the  present  juncture  no 
Bubjeet  is  perhaps  more  worthy  serious  consideration  on 
the  part  of  the  council  and  members  of  this  Society  — 
especially  charged  with  the  duty  of  encouraging  the  arts 
and  manufactures — than  that  of  the  cheap  and  perfect 
separation  of  cotton  from  its  seed — a  matter  upon  which 
the  permanent  prosperity  of  the  Indian  cotton  trade  in  a 
very  great  measure' depends. 


DISCUSSION. 

Mr.  YASLsr  remarked  that  the  comparison  made  by 
Mr.  Golbnra  between  the  fibres  of  oatton  and  flax  was 
inooiree^  It  waa stated  that  the  filaments  of  cotton  con- 
sisted of  "*  flattened  twisted  tubes,  with  no  joints,  whereas 
the  filamenta  of  flax  are  cylindrical,  jointed  tubes."  He 
snbfnitted  that  there  was  no  joint  whatever  in  the  fibre 
of  flax,  the  apparent  joint  being  only  a  cross  filament. 
Mauy  years  ago  an  attempt  was  maida  to  "  oottoniss  '* 
flax  by  soaking  it  in  alkali,  and  afterwards  in  acid  ;  but 
the  process  damaged  the  material.  Experiments  he  had 
made  with  filaments  of  flix,  showed  them  to  be  neither 
tubular  nor  jointed,  but  quite  solid.  He  believed  flax  to 
be  the  best  material  for  the  manufaetare  of  cloth. 

Mr.  A.  NasBrrr  Shaw  said,  his  name  having  been 
mentioned  in  the  paper,  he  requested  pormisaion  to  say  a 
few  woidson  this  subject.  With  respect  to  the  question 
of  gins  generally,  the  first  consideration  waa  to  adapt 
them  to  the  particular  kind  of  cotton  on  which  they  were 
intended  to  operate,  as  it  was  obvioua  from  what  waa 
stated  in  the  paper  that  the  description  of  machine  which 
was  adapted  for  one  quality  of  cotton  would  be  injurious 
to  another.  Without  going  through  all  the  dififerent 
varieties  of  cotton,  he  would  divide  them  generally  into 
the  two  kinds  of  green  seed  and  black  seed  cotton. 
Amongst  the  latter  might  be  classed  all  the  indigenous 
cottons  of  Indiav  Hitherto  they  had  been  unable  to  in> 
traduce  the  better  qualities  of  cotton  into  India  without 
the  aid  of  im'gatioo.  These  were  perennial,  and  no 
doubt,  with  the  aid.  of  irrigation,  would  yield  *  three  or 
four  good  pickings  a  year.  He  considered  if  the 
Government  of  India  had  done  its  duty  the  better 
qualities  of  cotton  wouM  have  been  cnliivatod  in  that 
country  to  a  very  much  larger  extent.  The  New  Orleans 
was  the  only  exotn  cotton  grown  in  India  as  an  oidinary 
crop ;  and  in  speaking  of  the  relative  ooounerQial  value  of 
Xew  Orleans  and  indigenous  cotton,  he  might  be  allowed 
to  quote  a  few  sentanees  from  a  paper  on  this  subject 
which  he  read  two>  years  ago  before  thia  society,  in  which 
ho 


**  Ifew  Orleans  atill  maintained  its  position  at  the  head  of 
the  price  current,  being  on  the  1 2th  of  November,  1862. 150 
rupees  per  candy  higfarr  than  the  best  efitton  in  the  Bumbay 
msHcet.  .  .  .  iUlowing  that  it  nqairss  seven  aoree  of  the 
New  Orlsane  seed  to  praduoe  a  eaady,  or  784  lbs.  of  elasa  est- 
toD)  and  that  thiiteen  acres  of  the  indifenons  caltteatioo  ass 
necessary  to  yield  an  equid  amoont  (the  relative  prieea  of  the 
New  Orleans  and  iodigenoaeeottooa  being  as  quoted  ia  Bombay 
at  the  above  date,  560  rupeet  and  390  rapees  per  eaody),  the 
differeooe  of  the  value  of  280,006  acres  of  these  reapeotive 
cultivations,  taktn$r  the  rupee  at  two  shilling*,  would  be  as 
£2,240.000  to  £840.000«  leavin^f  in  favoorof  the  New  Orleans 
£1,400.000,  to  be  divided  aoaongat  thuee  concerned  ia  India  in 

8 rowing  end  selling  the  crop,  and  manifold  more  vnlaable  to  the 
fovernment  and  eonntry  than  the  whole  affgrsgate  of  the  ea* 
penditnie  whieh  has  been  iuonisod  in  all  the  expsrinwaCs 
thronghsofe  India." 

Looking  at  this-statement,  it  was  obvious  that  the  cotton 
to  be  introduced  into  Indhi  was  the  NewOrlesns;  and 
in  the  South  Mahratta  district  there  were  veiy  nearly 
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half  a  million  acree  of  that  cotton  now  under  oolti^a- 
tUon.      It  was  well  know   that  daring   the  old  time 
of  the  monopoly  of  the  East  India  Company  very  little 
ootton  came  to  this  country  from  India.     What  they 
oould  acquire  through  their  agents  was  bought  up  and 
sent  to  China  in  exohan^  for  tea.    They  might  have 
introduced  every  description  of  cotton  into  India  if  they 
had  desired  it,  but  under  the  monopoly  of  the  East  India 
•Company  they  neglected  to  do  so.    After  that  monopoly 
was  broken  up,  the  manufacturers  of  Manchester  took  up 
the  question,  and  frequently  urged  the  East  India  Com- 
pany to  improve  the  quality  of  cotton  grown  in  India, 
eeeing  that  the  trade  had  fallen  completely  into  the  hands 
of  the  Americans.    Under  that  pressure  the  East  India 
Company  did  what  they  no  doubt  conceived  was  right. 
They  established  large  cotton  farms  in  several  districts, 
particuUrly  in  Dharwar,  and  they  sent  out  some  gins,  in 
the  first  instance,  for  the  purpose  of  cleaning  the  cotton. 
After  several  years  of  this  experiment,  in  1835,  instrootions 
were  sent  out  to  abandon  the  cultivation  of  New  Orleans 
cotton  altogether,  and,  as  far  as  the  Company  ^as  con- 
cerned, we  should  thus  have  been  hopeleesiy  condemned 
io  the  indigenous  cotton  of  that  country.    This  did  not, 
however,  satisfy  the  manufacturers  of  Manchester,  and 
they  resolved  to  make  another  attempt,  and,  accordingly, 
they  sent  to  the  United  States,  and  engaged  a  number  of 
A.merican8  to  go  out  to  India;  at  the  head  of  them  was 
placed  a  military  officer,  not  practically  acquainted  with 
cotton  matters,  and  many  of  the  rei»t  were  equally  in- 
competent.   In  the  meantime  the  experiments  to  which 
Mr.  Colbum  had  alluded  were  undertaken.     He  (Mr. 
Shaw)  took  little  credit  to  himself  in  the  matter,  but  he 
was  tlie  first  person  who  introduced  the  New  Orleans 
cotton   into   India  as  an  experiment,  and  it  succeeded. 
After  the    first   year   he  applied    to  the  Government 
for   assistance   in   extending    the    cultivation    of  that 
quality  of  cotton,   but  it  was  refused,  on  the  ground 
that  all   the    previous    experiments   had    failed,   and 
that  it  was  useless  to  give  further  aid  to  promote  that 
which  they  were  satisfied  would  not  succeed.    However, 
the  experiments  went  on,  and  the  cotton  was  pronounced 
to  be  as  good  as  any  grown  in  the  United  States,  but  it 
was  found  that  the  old  saw  gin  was  useless  for  cleaning 
that  cotton ;  a  number  of  saws  were  sent  out  by  the  Com- 
pany, and  fitted  up  in  rude  machines  by  native  black- 
smiths.   The  only  appliance  previou^y  was  the  native 
ohurka,  a  veiy  rough  instrument,  and  the  only  wonder 
was  that  cotton  could  be  cleaned  with  it  at  all,  except 
that  the  black  seed  cotton  was  hard  and  smooth,  and  easy 
to  separate  from  the  seed,  but  when  applied  to  green  seed 
cotton  the  fibre  was  greatly  bruised  and  damaged.    It 
was,  therefore,  necessary  that  there  should  be  great  im- 
provements made  in  the  mode  of  cleaning  cotton  in  India. 
If  India  was  to  compete  successfully  with  the  American 
States  in  the  growth  of  cotton,  a  quality  of  cotton  such  as 
that  grown  at  Dharwar  must  be  introduced.   It  was  inci^e- 
dible  the  number  of  applications  that  had  been  made  to  the 
Indian  Board  for  assistance  in  relation  to  this  object.  The  aid 
required  was  not  of  a  pecuniary  character,  but  merely  that 
the  Government  should  place  in   each  cotton-growing 
district  of  India  men  who  thoroughly  understood  the  cul- 
tivation of  that  plant,  and  who  could  induce  the  natives 
to  act  upon  the  advice  given  them,  so  as  to  make  the  New 
Orleans  cotton  popular  amongst  them.      The  reply  to 
deputations  on  this  subject  invariably  was,  *<  It  is  not  the 
duty  of  the  Government  to  interfere';  go  to  India  your- 
selves and  grow  cotton  there."      He  submitted  it  was 
emphatically  the  duty  of  the  Government  to  interfere  in 
this  matter.      Seeing  that  they  had  given  a  guarantee  of 
five  per  cent,  to  an  enormous  capital  expended  in  carrying 
out  railway  communication  to  India,  for  the  purpose  of 
opening  out  the  resources  of  that  country,  was  it  too 
much  to  call  upon  them  to  promote  the  growth  of  cotton 
there?     He  contended  the  Government  had  lost  the 
greatest  opportunity  they  ever  had  of  competing  with  the 
American  States  in  the  cultivation  of  cotton;  and  when- 


ever the  war  in  America  terminated,  India  would  fall 
back,  in  respect  of  the  cotton  question,  into  the  position 
which  it  occupied  ten  years  ago;  but,  on  the  other  hand, 
if  what  had  b<»en  done  in  the  Dharwar  district  had  been 
done  throughout  India  generally,  England  at  the  present 
moment  would  have  been  independent  of  America  for  her 
permanent  supply  of  cotton. 

Mr.  Jambs  Gabsidb  trusted  that  the  forebodings  of  the 
last  speaker  with  respect  to  the  cotton  question  in  India 
would  not  be  realised.    He  (Mr.  Ghirside)  took  a  more 
hopeful  view  of  the  case.  There  had  been  some  confusion 
in  the  use  of  the  term  Surat  cotton.    The  so-called  Surat 
cotton  was  grown  in  GkKizerat,  which  was  the  district  from 
which  they  might  look  for  the  main  cotton  produce  of 
India.    The  biui  name  acquired  by  that  cotton  he  be- 
lieved was  mainly  owing  to  its  unscrupulous  adulteration, 
but  that  was  not  the  fault  of  the  gin  employed.  In  India 
they  had  the  native  gin,  the  American  gin,  and  the  gin 
combining  the  recent  European  improvements.    There 
was  another  machine  employed  by  the  natives  besides 
the  churka,  the  work  done  by  which  was  excellent,  thoa^ 
the  process  was  a  slow  one.    One  great  want  of  India 
was  an  efficient  churka  or  hand  gin,  so  as  to  aflfoid  em- 
ployment to  the  large  surplus  female  population  of  towns 
m  India.    The  cotton  question  was  now  entering  npon  an 
entirely  new  phase.    Up  to  the  present  time  the  profits  of 
the  cotton  cultivation  of  India  had  been  derived  by  the 
native  agents  rather  than  by  the  growers;   and  there 
could  be  no  question  that  for  the  last  three  years  great 
advantages  would  have  been  gained  in  every  respect  if 
the  English  manufacturers  had  been  brought  into  more 
immediate  contact  with  the  ryots,  so  as  to  buy  the  pit>- 
duce  directly  from  them  instead  of  through  native  agents. 
The  real  secret,  with  regard  to  the  cotton  qaeatioo  io 
India,  was  the  obtaining  of  a  fair  remcmeration  by  the 
g^wers  for  their  produce,  and  a  permanent  and  safe 
market   for   it.    That  could  be  effected   by  no  better 
means    than    by   the    establishment    of   some    half- 
dozen  substantiid    farms   by  Ekiglishmeo  in  the  prin- 
cipal cotton  districts.     There  was  no  difficulty  in  deal- 
ing with  the  ryots ;  and  in  proportion  as  good  fiiith  was 
established  between  them  and  the  buyers,  and  as  they 
were  assured  that  there  was  a  safe  and  permanent  market 
for  their  produce,  so  would  be  the  increase  in  the  extent  of 
cotton  cultivation.    In  speaking  of  the  peculiar  adapta- 
bility of  the  Goozerat  district  for  the  growth  of  cotton, 
Mr.  Garside  remarked  that  the  prevalent  belief  was  that 
a  great  portion  of  that  district  was  the  base  of  an  ancient 
fresh-water  lake,  containing  vast  deposits  of  vegetable 
matter.  Here  cotton  was  grown  without  artificial  irrigatioo. 
A  still  more  important  matter  than  the  gin,  with  regard 
to  India,  was  the  proper  selection  of  the  soil.     Witboat 
that  they  could  never  get  good  staples.    Looking  at  the 
specimens  in  the  India  Museum,  the  cotton  was  of  better 
quality  150  years  ago  than  it  was  at  the  present  time. 
Formerly,  Surat  was  the  Liverpool  of  India  with  regard 
to  the  cotton  produce  of  the  country.    The  Indian  ryot 
only  required  the  certainty  of  the  English  market  to 
stimulate  him  to  the  production  of  large  quantities  ^ 
cotton ;  but  whilst  they  had  the  melancholy  prospect  held 
out  in  the  speeches  and  writings  of  such  men  as  Mr. 
Cheetham  and  Mr.  Ashworth,  that  it  was  useless  to  think 
of  growing  cotton  in  India  for  the  permanent  English 
market,  they  could  not  hope  that  the  vast  resources  of 
that  country  would  be  employed  to  anything  like  an 
adequate  extent  in  that  direction. 

Mr.  Bazlby,  M.P.,  would  divide  the  few  observations 
he  should  offer  on  this  subject  into  two  points;  first,  the 
necessity  of  obtaining  a  good  quality  of  cotton;  and, 
secondly,  the  necessity  of  its  being  well  prepared  for  the 
market.  His  fneod  Mr.  Shaw  hid  given  the  meeting  an 
account  of  the  origin  of  the  growth  of  the  superior  cotton 
of  the  Dharwar  district,  Imt  Mr.  Colbum  had  inad- 
vertently fallen  into  an  error  in  supposing  that  the  chief 
part  of  the  cotton  sent  to  this  country  fh>m  India  was  of 
the  Dharwar  class ;  that  class  constituted  only  about  one- 
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t«ith  of  the  cotton  thai  cane*  from  ladia.    Of  the  great 
pB»iaetive«eo»of  thai diatoiok ia  theciildvition oCoottoo, 
hamtwr,  there  ooold  be  no-  qnoilion.    It  woald  be,  no 
deaU^a  diffioalt  tukto  ovefoome  the  prelodioet'Of  the 
natives  in  favoar  of  tbte  indi^oaouB  aeed,  and  bring  them  to 
esltinte  theeaperior  qoalHy  of  American  saed,  and  in  that 
re^Mct  imloabtedly  gjix)d  aerrioe  had.  been  rendered  by 
the  peraooal  exerlions  and  enconrageiiMiit  of  Mr.  Shaw. 
ThoDailre  ootton  dealen  were  in   the  first  inatsnoeao 
pcejadidsd  in  fi^voor  of  the  indiganonfprodaoe,  thai  it 
contknai  for  a  long  time  to  oommand  a  better  prioe  at 
Boohtr  than  the   SBperior  staple   prodooed  from  the 
AmahoB  seed ;  and  it  waa  not  until  the  opinion  of  the 
EtL'&k  maaafaetnron  waa  eviooed  by  the  latter  piice 
whiA  the  Dharww  cotton  bronghtat  Liverpool,  thai  theM 
jnpdioet  were  removed.    It  waa  gratifying  to  find  that 
af  Che  civilization  of  the  people  of  India  progressed  nuder 
European  government  their  long-retained  prejudices  were 
leijig  rapi  lly  removed.     In  no  respect  waa  thia  more 
sfpareot  than  in  the  matter  of  prejudice  of  caste.    At 
the   preaeot    day    people   of   all    caaies    travelled    to- 
gether in  the  railway  carriages,  where  formerly  they  would 
not   have    been    found    in    the    same   house    together. 
It  happened  thai  the  party  of  Americans  }di.  Shaw  had 
aUc'ied  to.  as  having  gone  out  to  India  to  improve  the 
cotton  enltivation,  pas^  through  Manchester,  and  he  had 
tbe  ple&Hireof  showing  them  a  fine  crop  of  cotton  plants, 
floirering,  growing  in  an  attic  story  of  one  of  his   Urge 
o(Htoo  mills.     The  production  of  cotton  was  not  merely  a 
qcntion  of  seed,  but  also  of  soil  and  method  of  cultivation. 
The  cotton  plant  required  a  loamy  soil  with  an  admix 
tare  of  sand,  with  a  looseness  and  moisture  that  would 
eoable  the  roots  to  penetrate  two  feet  into  the  ground. 
It  was  frequently  planted  on  such  hard  soil  that  it  could 
ua  obtain  the  necessary  nutriment.    A  great  many  of  the 
Briti»h  colonies,  such  as  portions  of  Australia,  the  West 
Indies,  and     some   parts   of  our    African   possessions, 
were  ezesedingly  well  adapted    for   the   production  of 
laige  quantities   of  ootton.      He   thought    it    was   a 
da;^noe  to   us   as  mann&cturers  that  we  had  allowed 
ooi^ves    to   remain    so   long    dependent    upon    the 
slave-grown  supplies  of  ootton  m>m  the  States  of  America. 
About  fonneen  years  ago,  he  had  the  honour  of  giving  a 
lecture  on  this  subject  in  that  room,  on  which  occasion 
tbe  lamented  Prince  Oonsort  did  him  the  honour  to  pre- 
side, and  he  then  called  attention  to  the  great  danger  of 
oar  reliance  upon  the  fragile  support  of  slave  labour  for 
GOT  supply  of  this  important  staple.      If  the  ooorse  indi- 
cated by  Mr.  Shaw  had  been  pursued,  no  doobt  by  this 
time  we  should  have  been  independent  of  the  American 
States  in  this  respect,  and  the  amount  of  sufiering  whi<^  had 
Veeo  esperienoed  in  Lanoasbhe  would  have  been  avoided. 
ItvMmoatimportaat  that  the  nativeeof  Indiaahould  nuder- 
itttdthat  we  want  cotton  of  long  fibre  and  s«it  to  market 
IQ  a  veil  prepared  state  fi  t  for  the  manufaetiirer's  use.    But 
the  Ua  was  the  grower  of  cotton  in  India  was  not  paid  a 
pnee  soeordiDg  to  the  quality  of  his  produce.    Good  and 
md  qualities  stood  almost   on  the  same  footing;  the 
cotion-grower  therefore  required  to  be  taught  the  value 
of  wperiOTity  of  quality ;  and  if  he  were  made  to  under- 
iUod  that  a  higher  price  would  be  given  for  cotton  of 
the  staple  of  an  inch  than  for  that  of  a  quarter  of  an 
ioth,  he  would  make  efiforts  to  sepply  that  which  was 
vlnt«^d.     In  all  prolnbility  there  would  be  a  considerable 
re-aetion  with  regard  to  the  cotton  cultivation  in  India, 
Qpon  the  re-opsniug  of  the  American  supplies  to  this 
country^  unless  the  system  of  cultivation  in  India  was 
placed  on  a  firmer  and  more  satisfactory  footing.    He 
deplored  the  loss  of  opportunity  by  the  Government  of 
lodia  in  stimulating  the  production  of  the  higher  qualities 
or  cotton  at  a  time  when  the  price  of  that  article  was 
to  erionnooaly  high.    Last  year  the  amount  of  money 
transmitted  to  India  by  our  manufacturers  for  the  ootton 
produced  there  was,  at  the  present  high  prices,  so  larg« 
that    India   was  an  important  gainer  by  the  traosae- 
tion*    If  the  price  of  cotton  fell  to  its  normal  figuze^ 


India  would  be  the  loser  to  a  considerable  amount ; 
but  if  the  cotton  waa  of  that  high  class  it  might  have 
been  made,  the  low  would  be  greatly  diminished, 
as  the  price  would  be  higher.  He  had  seen  cotton  of 
every  class  from  India,  and  he  believed  they  might  have 
from  the  most  generally  useful  classi  which  was  New 
Orleans,  up  to  the  finest  Sea  Island— «ll  the  produce  of 
IndiaF-^f  proper  eflbrts  had  been  made  to  obtain  the  cotton 
we  want.  With  respeet  to  the  deaniBg  of  the  ootton, 
unless  the  article  was  good  in  itself,  no  mechanical  opera- 
tion would  ever  make  it  fit  for  the  manufacturer's  use. 
The  Indian  churka  had,  probably,  been  in  use  neaiiy 
2,000  years,  and  it  was  a  singular  faot  that  the  finest 
samples  of  Sea  Island  ootton  from  the  Afiaerican  States  were 
prepared  by  tbe  roller  gin,  which  was-  a  machine  very 
mueh  upon  the  principle  of  the  ancient  Indian  churka. 
The  Whitney  gin  was  applicable  to  short  staples 
only.  The  length  of  the  New  Orleans  was  on 
an  average  only  about  three  quarters  of  an  inch.  It 
was  not  merely  from  the  superior  toughness  of  the  New 
Orleans  fibre  that  the  saw  gin  did  not  itijnre  it,  but 
from  the  length  of  the  staple,  which  pwmitted  the 
teeth  of  tbe  saw  to  pass  over  it  without  ii\jury.  The 
staple  of  Sea  Island  cotton  was  from  If  inch  to  2  inches, 
ana  although  the  fabric  was  strong,  yet  if,  owing  to  its 
length,  it  got  into  loops,  the  teeth  of  the  saw  tore  these 
apart,  and  injured  the  staple  to  the  extent,  in  his  opinion^ 
of  10  per  cenr.,  which,  on  a  Urge  crop  of  cotton,  made  a 
very  serious  item.  For  this  reavm*  he  hoped  to  see  the 
saw-gin  superseded  by  the  roller-gin.  The  Macarthy 
roller  gin  was  brought  into  this  country,  a  few  years  ago, 
under  somewhat  curious  cironmstanoee.  Some  Sea  Island 
cotton  was  sent  over  prepared  by  this  g^n.  It  had  a  most 
beaatvfol  fleecy  appearance,  almost  like  a  mass  of  snow,  and 
he  (Mr.  fiazley)  was  so  pleased  with  the  condition  of  this 
cotton,  that  he  wrote  to  his  agent,  at  Charleston,  to  send 
him  one  of  these  Macarthy  gins.  In  due  time  it  arrived,  and 
he  had  a  number  of  them  made  by  merchants  in  ditfereat 
parts  of  Lancashiro.  The  machine  now  beforo  them  was 
an  offshoot  of  it.  By  the  aid  of  that  gin  he  had  no  doubt 
there  would  be  great  economy  in  the  preparation  of 
cotton  for  the  spinner,  and  the  yam*  made  from  that 
cotton  was  in  many  respects  superior  in  quality.  Economy 
in  the  sepamtion  of  the  fibres  was  of  great  importance. 
If  ti  per  cent,  of  cotton  were  left  on  the  seed  it  was  a  loss 
equivalent  to  the  amount  they  paid  for  cleaning  the  cotton. 
This  ought  not  to  be  in  itself  an  expensive  operation. 
A  good  saw  gin  would  produce  2»0001bB.  of  cotton  a  w^ek, 
worked  with  wind  or  water,  and  attended  by  a  couple  of 
negroes.  The  Americans  w^ro  very  clever  in  the  use  of 
the  saw  gin,  and  by  ingenious  modifications  they  had  re- 
duced the  amount  of  injury  to  the  fibre  to  a  minimum. 
They  wanted  skill  applied  to  the  cultivation  of  cotton,  and 
good  machinery  for  cleaning  it.  There  was  one  difficulty 
referred  to  connected  wih  the  introduction  of  large  quan- 
tities of  Indian  cotton  into  this  country — viz.,  that  the 
Bngliaii  manufacturer  oould  not  place  himself  in  direct 
communication  with  the  planters.  In  America  a  different 
state  of  things  existed,  owing  to  the  large  number  of 
agents  employed  there,  to  whom  the  criticisms  of  the 
manafacturers  were  conveyed,  and  by  them  transmitted  to 
the  planters;  so  that  the  English  spinner  could,  as  it 
were,  almost  bespeak  the  precise  natme  of  the  article  he 
required.  A  striking  conlrMt  in  this  respect  existed  in 
India.  As  mannfaetareTS  they  liad  no  knowledge  what- 
ever of  the  onltivataon,  but  if  they  oould  have  agents  to 
stimulate  the  growersto  produce  better  cotton*  he  belioved 
the  regenemtion  of  cotton  cultivation  in  India  wouM  I  e 
accomplished.  He  was  more  and  more  convinced  that 
the  proper  stimulas  to  all  exenion — via.,  a  due  reward 
for  it-*was  all  that  was  requiroil  to  produce  results  alike 
beneficial  to  this  country  and  to  India. 

Ml.  Bishop  mentioned  that  in  travelling  through  Syria 
and  the  Holy  Land  he  waa  surprised  to  find  what  a  Urg-t 
amoont  of  really  good  cotton  was  spoilt  by  the  um  of  a 
gin  even  worse  than  that  employed  by  the  Ctiineso. 
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Having  described  the  coDitruction  of  that  machine,  he 
added  that  he  had  seen  thoiuands  of  them  at  work  in  Syria. 
The  great  oatcry  in  that  country  was  to  get  a  proper 
machine  for  cleaning  the  cotton ;  bat  it  appeared  that  no 
European  had  ever  introdaced  any  improvements  upon  the 
primitive  method  still  employed  there.  With  respect  to 
any  improvement  in  the  quality  of  the  cotton,  he  learnt 
that  one  grower  had  been  induced  to  try  a  better  kind  of 
seedy  which  he  planted  in  a  small  patch  by  the  side  of 
the  native  cotton.  He  was  highly  delighted  with  the 
result,  and  for  a  long  time  kept  the  fact  of  his  having 
this  new  seed  a  secret.  The  inquiry  consequent  upon  a 
better  quality  of  cotton  was  naturally  for  a  better  machine 
to  clean  it  with.  Throughout  the  whole  district  of  Lebanon, 
to  the  river  Jordan  and  the  Dead  Sea,  the  growth  of 
cotton  had  greatly  increased,  and  from  inquiries  he  made 
he  ascertained  that  the  produce  last  year  was  sixfold  that 
of  the  preceding  year.  He  was  pennaded  that  consider- 
able quantities  of  cotton  might  be  obtained  from  Syria, 
if  proper  means  were  taken  for  that  purpose.  With  re- 
gard to  quality,  he  believed  it  was  of  a  description  that 
would  generally  meet  the  requirements  of  our  manufac- 
turers, and  that  it  could  be  sold  at  7d.  per  pound,  to  yield 
a  profit  of  30  per  cent,  to  the  grower. 

The  Ohaibman  said  he  was  sure  the  meeting^. would 
cordially  agree  in  a  vote  of  thanks  to  Mr.  Colburn  for  his 
valuable  paper. 

The  vote  of  thanks  having  been  passed, 

Mr.  CoLBUBN,  in  acknowledging  the  compliment,  said 
that  although  it  was  of  the  utmost  importance  to  get  a 
good  supply  of  cotton,  ho  regretted  that  on  this  occasion 
the  discussion  had  tended  almost  entirely  in  this  direction, 
and  had  not  suflSciently  referred  to  the  best  sort  of  gin  for 
cleaning  it.  He  thought,  however,  enongh  had  been  said 
by  Mr.  Bazley  to  show  the  importance  of  good  ginning, 
lookiug  to  the  fact,  as  stated  by  that  gentleman,  that  10 
per  cent,  of  economy  was  gained  bv  the  Macarth^  machine, 
which,  on  the  average  amount  of  cotton  supplied  to  this 
country,  would  amount  to  no  less  than  £8,000,000  per  an- 
aum.  The  only  difficulty  with  respect  to  that  gin  was  the 
comparatively  small  amount  of  work  it  turned  out,  but  he 
believed  the  new  gin,  to  which  attention  had  been  called, 
did  its  work  quite  as  well  as  the  Macarthy,  at  the  same 
time  producing  a  larger  quantity  of  work.  It  was,  in  fact, 
the  IVfacarthy  gin  with  considerable  improvements,  and 
he  believed  it  accomplished  nearly  as  much  work  as 
the  saw  gin. 

A  collection  of  various  forms  of  cotton  gin  belonging  to 
the  l:5ociety  was  on  the  table,  and  at  the  conclusion  of  the 
discussion,  Mr.  Colburn  showed  the  operation  of  the  new 
gin  referred  to  in  his  paper. 


• 

Glasgow  iKsrrruTiON.— The  sixth  annual  report  says 
that,  although  the  directors  cannot  report  an  increase  of 
students,  there  has  been  no  decrease  in  the  acquirements 
and  progress  of  the  students  and  scholars  receiving  in- 
struction in  the  Institution.  The  numbers  who  attended 
«ach  class  dun'ng  the  year  are  as  follows :— Mathematics. 
26;  free-hand  drawing,  painting,  &c,  80;  mechanical 
drawing,  33 ;  practical  mechanics,  21 ;  Latin,  40;  Greek, 
12  ;  French,  64 ;  Gaelic,  5 ;  grammar,  composition,  and 
logic  (English  history  as  exerdses),  112;  arithmetic  and 
book-keeping,  141 ;  writing,  29 ;  geography,  4.  Morning 
classes:  —  Arithmetic,  book-keeping,  Ac,  23;  phono- 
graphy, 16 ;  elocution  and  English  literature,  88 ;  music, 
6.  Elementary  evening  classes  (males),  79;  ditto,  and 
domestic  economy  (females),  26 ;  ditto,  advanced  (females), 
19.  Juvenile  day  classes,  223.  Select  day  classes,  16. 
Advanced  day  classes: — Mathematics,  French,  I^tin, 
book  keeping,  4c.,  13;  f^-hand  drawing,  133;  needle- 
work,  27.  From  20  to  30  per  cent,  of  the  above  attended 
two  or  more  classes.     The  number  on  the  evening-dani 


list  was  623,  on  the  juvenile  day-class  list  223.     The 
total  number,  therefore,  who  have  received  instruction  in 
the  Institution  during  1863-64  has  been  846.    The  num- 
ber of  certificates  and  prizes  awarded  by  the  Society  of 
Arts  to  students  of  this  Institution  during  the  last  foor 
years,  show  how  meritorious  has  been  the  work  of  ita  sta- 
dents.    Of  the  whole  number  who  came  forward  only  ten 
were  rejected ;  indeed,  the  Institution  stands  UDOOg  the 
first  for  having  few  rejected.    During  the  same  time  the 
Local  Board  has  awarded  274  certificates  for  qaalificaiioos 
in  the  various  branches  taught  in  the  Institution — ^these 
are  given  instead  of  prizes.    The  directors  earnestly  im- 
press upon  the  students  the  great  value  of  whatev^  tesCs 
or  attests  their  quaUfications,  especially  the  certificates  of 
the  Society  of  Arts.    They  are  of  opinion  that,  were  the 
Society  to  authorise  certain  initials  to  candidates  who  paas 
a  successful  first-class  examination  in  a  stated  number  of 
branches,  it  would  add  greatly  to  the  value  of  the  certifi- 
cates, and  also  be  a  more  powerful  stimulant  to  the  ae- 
quirement  of  education.    Tne  finandsl  statement  for  the 
past  year  shows  that  the  class  fees  amounted  to  £303. 


FRANCE  AT  THE  DUBLIN  EXHIBITION. 

In  all  the  more  attractive  and  decorative  daases  of 
objects,  there  will  be  a  fine  display  from  France  at  the 
International  Exhibition.  The  Emperor  himself  heads 
the  list  with  a  splendid  collection  of  porcelains  from 
Sevres,  and  tapestry  from  Gobelins  and  Beauvais. 
Promises  have  also  been  received  from  Barbedienne,  of 
bronzes ;  Barbezat  for  iron-work,  and  Thenard  for  silver- 
work.  Musical  instruments  will  be  exhibited  by  Alex- 
andre, Saxe,  and  Herz ;  laces  by  Lefevre  and  Ferguson ; 
silks  by  Berteaux,  Brunet,  Lecompti,  and  many  others. 
Furniture  and  all  the  artieUa  de  luxe,  for  which  Paris  is 
the  head-quarters,  will  be  well  represented.  The  French 
department  of  the  Exhibition  will  be  in  one  of  the  most 
advantageous  parts  of  the  building,  and  the  exhibitors 
are  sparing  no  expense  to  render  this  department  at- 
tractive and  ornamental. 


im  ^. 


ExHiBiTioR  or  PoBTBArr  MiKiATUBEs. — The  following 
minute  has  been  issued  by  the  Committee  of  Council 
on  Education : — My  Lords  read  a  memorandum  on  a 
proposed  Exhibition  of  Portrait  Miniatures  prepared  by 
Mr.  Samuel  Redgrave,  and  consider  it  desirable  that  the 
proposal  should  be  carried  into  effect.  The  Exhibitioii 
wilt  be  opened  at  the  South  Kensington  Museum,  on  the 
1st  June,  1866,  subject  to  the  usual  regulations  of  the 
Museum  as  respects  loans  of  objects.  Several  noblemen 
and  gentlemen  are  to  be  requested  to  give  their  aid  as  a 
committee  to  advise  their  lordships  on  the  subject.  Mr. 
Samuel  Redgrave  is  to  be  requested  to  undertake  the 
special  charge  of  carrying  out  this  minute.  The  following 
are  the  particulars  of  the  proposed  Exhibition: — 1.  The 
miniatures  which  formed  a  section  of  the  Loan  Collection 
in  1862,  were  objects  of  so  much  interest  that  it  is  pro- 
posed to  give  a  further  development  to  an  exhibition  of 
this  art,  in  which  Elnglish  artists  were  the  first  to  excel, 
and  which,  though  now  seldom  practised,  flourished  in 
England  for  nearly  three  centuries.  2.  The  Loan  Col- 
lection comprised  chiefly  the  works  of  otnr  early  minia- 
turists, Hilliard,  Isaac  and  Peter  Oliver,  and  Cooper 
(which  wore  endowed  with  an  antiquarian  interest),  with 
a  few  by  Cosway,  R.A.,  and  some  other  artists.  But  the 
object  of  a  second  collection,  though  not  confined  to  the 
productions  of  English  miniaturists,  should  especially  be 
to  make  a  representative  exhibition  of  their  works,  identi- 
fied with  their,  in  so  many  instances,  almost  forgotten 
names.  8.  In  seekhig  the  assistance  of  the  collectors  and 
posnssoTB  of  miniature  art,  they  should  therefore  be  par- 
ticolarly  solicited  to  state,  as  far  as  it  is  possible  to  do  so 
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ttihenticalljr — firat,  the  name  and  titles  of  the  penon 
Rpreseoied,  and  the  dale  of  the  portrait;  second,  the 
Chiisiiaa  and  Miroame  of  the  artist ;  and  third,  the  birth- 
dice,  date  of  birth  and  death  (where  not  commonly 
ioiown),  with  any  other  particolars  that  may  prove  of  in- 
iveit    A  reqaest  shonld  at  the  same  time  be  made  that 
nch  penons  will  kindly  point  oat  any  other  persons  who 
poMS  miDiatares  which  it  is  probable  they  will  lend  for 
cahibition.    The  collection  might  be  completed  so  as  to 
opa  some  time  in  June  next,  and  should  include  minia- 
\xat  portndts — ^first,  In  enamel ;  second,  in  oil  and  in  water 
ook»s;  ihirdi  in  chalk  or  in  pencil,  whether  drawn  on 
Tellam  or  paper,  in  plumbago  solely,  or  in  the  latter 
muoer  with  the  face  tinted.    The  following  by  no  means 
exlaartiTe  list,  contains  the  names  of  many  of  the  artists 
who  practised  in  England,  and  whose  works  should  be 
M^ht  oat  and  solicited  for  exhibition : — ^Miniatarists  of 
the  sixteenth  centuiy — ^Hans  Holbein,  John  Bettes,  Thos. 
fieUes,  Nicholas  Hilliard,  and  Isaac  Oliver.    Miniaturists 
of  the  seventeenth  century — John  Hoskyns,  Peter  Oliver, 
Suniiel  Cooper,  Alexander  Cooper,  George  White,  Thos. 
FUbnan,  Alexander  Brown,  Thomas  Sadler,  Jean  Petitot, 
William  Faithome,  Sir  Balthasar  Gerbier,  Richard  Gib- 
Kffl  (the  dwarO,  William  Hassell,  Sir  R.  Peake,  Thomas 
Forster,  Theodore  Russell,  Mary  Beale,  Penelope  Rose, 
David  Loggan,  and  Robert  White.    Miniaturists  of  the 
eighteenth  century— John  Dixon,  Charles  Boit,  A.  Plimer, 
Lewis  Crosse,  James  Ant.  Artaud,  James  Deacon,  Ber- 
laid  Lens,  Thomas  Frye,  John   Heens  (of  Norwich), 
William  Blake,  John  Kitchingman,  Thomas  Worledge, 
John  8.  Liotard,  Nathaniel  Hone,  R.A.,  John  Cabaliere, 
Charles  Macourt,  John    Alefoander.  Alexander    Pope, 
Thomas  Redmond,  Samuel  Finney,  Francis  Cotes,  R.A., 
Chaikt  Sherri£r,  Miss    F.  Reynolds,    John    Foldsone, 
Midnel  Ho(«er,  R.  A.,  Luke  Sullivan,  John  Jackson,  RA., 
Chiiikopher  Richter,  Christian  F.  Zincke,  Mary  Benwell, 
Benard  Artaad,  Jarvis  Spencer,  William  Roth,  John 
Piott,  £iward  Dayes,  A.R.A.,  John  Donaldson,  Henry 
Spioer,  and  Ozias  Humphrey.    Miniaturists  of  the  nine- 
tteoth  eentury — James    Nixon,  A.R.A.,  Mary   Moser 
fMn.  Lbyd),  Samuel  Collins,  Samael  Shelley,  Richard 
Coivay,   R.A.,   Maria    Coeway,   Charles  Muss,  Henry 
Bone.  RA.,  Andrew  Robertson,  Alfred  E.  Chalon,  R.A., 
Sir  William  Roes,  R.A.,  F.  Chinnery,  and  artists  now 
tiring.      It    is    hoped    that    possessors    of   miniatures 
wofthy  of  note,  either  on  account  of  the  person  repre- 
sented or  of  the  artist   by  whom  the  portraits  were 
cxecQted.  will  by  their  contributions  sive  as  much  com- 
pletencas  as  pcMsible  to  the  proposed  exhibition,  which 
both  from  an  historical  and  an  artistic  point  of  view  will 
W  one  of  very  great  interest. 


ItsnsfBctnrts. 

Pipza  Matbbial  in  Fbanob. — According  to  the  re- 
tiinis  poMished  by  the  Director  of  Customs,  the  following 
h  the  weight  and  value  of  the  rags  exported  from 
Fnoce  doring  the  lant  five  years:— 1860,  8 i6, 623  kilo- 
gnrnmes,  value  354. 649f. ;  1861,2,270,971  kilogrammes, 
nlue  l.*^49,934f. ;  1862,  4,161,265  kilogrammes,  value 
3.288.696f. ;  1863,  7,171,140  kilogrammes,  value 
5,040  o79f.;  1864,  8,010,715  kilogrammes,  value 
10.8O9,6O6f.  It  might  be  presumed  from  these  figures 
that  France  exported  during  the  last  two  years  a  quan- 
tity of  raga  equivalent  to  7  or  8  per  cent,  of  the  amount 
required  by  paper  manufacturers  at  home,  but  such  is  not 
the  fact.  The  Customs*  returns  comprise  the  drills,  or 
woolltiu  rtgs,  which  are  not  used  in  the  manufacture  of 
paper.  When  tho^e  are  subtracted  it  will  be  found  that 
the  rags  suited  to  paper  nianufacttires  exported  in  the 
year  1863  amounted  to  2.877,801  kilogrammes,  and  the 
value  to  453,901f. ;  and  in  18()4  to  2,820,868  kilogrammes, 
value  429,9 I2f.  The  removal  of  the  prohibition  has  not, 
omaequently,  deprived  French  papermakers  of  more  than 
3  per  cent,  of  the  rags  they  ose.    The  French  paper 


manafacturers  have  now  resolved  to  petition  the  Senate  to 
recommend  the  abolition  of  all  duty  on  the  export  of  rags, 
provided  all  other  nations  in  Europe  would  do  the  same. 
The  papermakers  are  likewise  agitating  in  a  more  prac- 
tical manner.  They  have  established  depdts  in  the  less 
affluent  quarters  of  Paris,  such  as  the  18th  and  19th 
arrondissements,  where  rags  are  sorted  and  washed. 
Persons  employed  to  collect  rags  for  these  depdts  will . 
prevent  the  destruction  of  an  article  hitherto  so  much 
despised. 

Frenoh  Iron  Manufaotube. — In  1854  the  quantity  of 
pig  iron  made  in  France  was  750,069  tons,  of  which . 
280,000  tons  was  charcoal -made.    In  1863  the  rate  had 
increased  to  1,180,000  ton<i,  but  the  proportion  of  charcoal 
made  was  smaller,  being  only  280,000  tons. 

Vegetablb  Flannel. — This  fabric  has  for  some  time 
been  in  considerable  demand  on  the  Continent,  and  isnsed 
in  place  of  ordinary  flannel  in  the  case  of  persons  troubled 
with  rheumatism  and  neuralgic  pains,  and  of  those 
especially  whose  skin  will  not  bear  the  irritating  action  of 
woollen  fibre.  Vegetable  flaimel  is  a  German  manufacture, 
from  the  Pinut  SUvestrit.  lis  introduction  is  credited  to 
M.  Leopold  Lairitz ;  and  a  large  number  of  persons  in  the 
Black  forests  are  now  engaged  in  the  various  processes  of 
separating  the  oil  and  the  fibre,  called  toaldtpold,  or  forest 
wool,  from  the  pine  leaves,  and  of  spinning,  weaving,  and 
knitting  the  yam.  As  regards  the  hygienic  qualities  of 
the  vegetable  flannel.  Dr.  Hoppe,  of  the  University  of 
B&le,  and  other  scientific  men,  rate  them  very  highly. 
Baths  of  pine  leaves  have  long  been  used  in  Germany  and 
Switzerland  in  cases  of  rheumatic  affection,  and  the 
vegetable  flannel  is  believed,  like  the  baths,  to  have  an 
immense  power  in  establishing  the  functions  of  the  skin 
when  they  have  been  interfere  with  by  accidental  causes. 
This  result  is  attributed  to  the  presence  of  formic  acid — 
which  creates  a  gentle  and  constant  excitement  of  the 
skin — and  of  the  tannin  and  resinous  principles  which 
are  absorbed  by  cutaneous*  action,  and  supply  the  neces- 
sary elements  for  restoring  a  healthy  condition. 


([fBVIlMttt. 


OsTBxoH  Bbbeddio. — The  problem  of  the  domesticatioo  • 
of  the  ostrich  in  the  temperate  regions  of  Northern  and 
Southern  Africa,  appears  already  to  be  attended  with 
satisfactory  results ;  and  instead  of  chasing  the  bird  from 
its  destination,  in  order  to  obtain  the  valuable  spoils  of  its 
plumage,  it  can  be  bred  and  led  to  yield  its  feathers 
periodicslly  for  the  wants  of  fashion.  Some  few  years 
ago,  it  was  stated  that  great  suooess  had  attended  experi* 
ments  at  the  Jardin  d'Acclimatation,  at  Hamma,  in  Al- 
geria, the  director  of  that  establishment  having  received 
the  premium  of  £80  offered  by  M.  Chap^t,  sen.,  feather 
florist,  of  Paris,  a  member  of  the  Commission  of  Valuers 
to  the  French  Ministry  of  Commerce,  who  was  the  firrt  to 
get  the  ostrich  to  breed  in  a  domestic  state ;  and  the  re- 
production promises  to  obtain  for  commerce  the  ostrich 
plumes,  which  are  daily  becoming  more  rare  and  dear. 
At  a  recent  meeting  of  the  Cape  Agricultural  Society, 
M.  L.  von  Maltitz,  well  known  as  one  of  the  most  enter- 
prising and  successful  farmers  in  the  Colesberg  district, 
gave  a  statement  of  his  short  experience  in  ostrich  farm- 
ing; and  any  theory  formed  as  to  the  profits  which  might 
be  realised  by  such  a  pursuit  falls  immeasurably  short  of 
the  result  obtained.  M.  von  Maltitz  said :  '<  My  desire  is 
that  a  prize  be  given  to  the  proprietor  of  the  largest 
number  of  ostriches  in  the  district.  I  believe  I  am  at 
present  the  only  owner  of  those  birds,  and,  therefore,  I 
may,  in  making  the  proposal,  be  suspected  of  interested 
motives.  To  set  that  at  rest,  if  a  prize  be  offered  and 
awarded  to  me,  I  will  return  It  to  the  Society,  to  be  again 
competed  for  at  the  following  show.  My  sole  object  in 
moving  the  resolution  is  to  encourage  ostrich  farming  in 
the  district,  by  which  I  am  conviooed,  by  my  own  short 
experience,  enormous  profits  may  be  realised.    Towards 
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the  close  of  last  year,  I  porchased   seventeen  young 
ostriches  of  three  or  four  niooths  old.    I  placed  them  in 
an  enclosure  of  800  acres  in  extent,  in  which  they  had  a 
free  ran.    They  have  been  kept  there  ever  since,  and 
have  subsisted  entirely  upon  the  herbage  of  the  enclosure, 
except  an  occasional  feed  of  grain  when  driven  up  to  the 
house  for  the  inspection  of  visitors.    I  had  at  the  same 
time  other  stock  within  the  enclosure,  and  the  opinion  I 
have  formed  with  reference  to  the  extent  of  ground  re- 
quisite for  their  grazing  is  that  35  birds  can  be  carried 
year  in  and  year  out  upon  800  acres  of  good  grazing  land 
^•I  mean  land  rather  superior  to  the  common  run.    At 
the  end  of   last  April  1  had  the  wings  of  the  birds 
plucked,  where  the  feathers  of  commerce  grow.    In  con- 
sequence of  the  youth  of  the  birds,  these  feathers  then 
obtained  were  valueless.    1  now  find,  by  recent  examina- 
tion, that  the  birds  will  be  fit  to  pluck  again  at  the  end  of 
the  present  month,  verifying  the  statement  made  at  the 
last  Swellendam  show  by  one  of  its  memben,  who  was, 
like  myself,  experimenting  in  this  novel  description  of 
farming,  that  he  obtained  feathers  fully  grown  from  his 
ostriches  every  six  montha    My  ostriches  are  so  tame 
that  they  allow  themselves  to  be  handled  and  their  plum- 
age minutely  examined.    Being  desirous  of  ascertaining 
the  opinion  of  those  versed  in  the  trade,  as  to  the  commer- 
cial value  of  the  feathers,  I  have  had  the  binls  examined 
by  several,  and  the  general  opinion  is  that  the  largest 
feathers,  of  which  there  are  twenty-four  on  the  wing  of 
each  male  bird,  are  worth  £25  per  lb.,  and  that  the  yield 
of  the  whole  plucking,  the  majority  of  the  birds  being 
males,  will  not  fall  short  of  £10  each  upon  the  average. 
I  think  the  statement  made  at  the  Swellendam  Agricul- 
tural Show  sets  the  value  of  each  half-yearly  plucking  at 
£12  lOs.  per  bird,  and  this,  I  have  no  doubt,  will  be  the 
average  of  mine  when  they  arrive  at  matmity,  according 
to  Uie  present  market  value  of  feathers.    The  original 
cost  of  the  young  birds  was  about  £5  each."     In  the 
last  Cape  papers  it  is  stated^ that  only  a   few  small 
parcels  of  ostrich  feathers  had*come  to  hand  during  the 
month,  and  for  those  offered  at  public  auction  competition 
had  been  very  keen.    All  descriptions  realised  extreme 
prices,  the  best  being  sold  as  high  as  £27  10s.  to  £80  10s. 

Sir  lb.    In  1862  there  was  imported  into  the    United 
ingdom,  chiefly  from  South  Africa,  Morocco,  and  France, 
88>1481bB.  of  ostrich  feathers,  valued  at  £76,256. 

Mexioan  MiKSBALs. — Mexioo  is  proverbially  a  mine  of 
WMltfa,  and  one  that  has,  in  proportion  to  its  riohneas,  been 
but  little  worked.  The  new  regime  has  given  a  great 
impulse  to  the  search  for  available  mineiatls,  and  a  new 
find  is  annoiuiced  almost  every  week ;  M.  Bodriqnez  Soea 
baa  opened  up  a  petroleum  well  at  Hncienda  de  Santa* 
AjDoa,  in  theprovinoe  of  Eraango;  M.  Ventura  Alcerreca 
has  found  a  white  marble  quarry  in  a  small  hill  called 
Peacuay,  in  the  provinee  of  Zumpango  dela  Laguna ;  and 
M.  Hoefonse  Lopez  a  depoait  of  bitumen  in  the  depart- 
ment of  Oajaoa,  near  Port  Angel,  another  to  the  north  of 
Pochutla,  a  third  on  the  bank  of  a  stream  called  Oruz, 
and  a  fourth  between  Port  Angel  and  the  sea.  Further,  a 
new  deposit  of  coal  has  been  found  near  the  village  of 
San-Pedro,  in  the  gorge  of  San-Andres,  in  the  province  of 
Ecatepeo. 


for  coinage,  and  is  not  to  be  attribated  to-  any  impronro* 
ment  in  the  yield  of  the  gold-fields*  The  folloivuig  table 
will  show  the  total  amounts  reoeived  and-  issued  froni  the 
1st  of  January  to  thedOth  of  September,  1868  and  186i, 
and  the  weekly  reeeipta  fnm  that  date  to  tka  14Ui  oi 
Ootober,  1868  and  186i :-~ 


186S.  Sovf^ 

January  to  Sept.  30 ...  845,000 

October  7 16,000 

14  20,000 


Bidf->Mfft. 
556,500 


f> 


854,889 

3.4ar 

18,040 


881,000        556,600        871,366 


1844. 

January  to  Sept  80  ...  2,186,000 

October  7  — 

14  39,000 


ft 


570,645 

14,114 
14,464 


<(0l0ldM* 


AusTBAUAK  Gold. — The  quantity  of  gold  dust  im- 
ported into  the  Sydney  branch  of  the  Hoyal  Mhit,  for  the 
purpose  of  coinage,  from  the  1st  of  January  to  the  14th  of 
October  last,  amounted  to  599,228  o^s.,  and  the  coin 
issued  was  2.225,000  sovereigns.  Kor  the  same  period  of 
the  year  1863  the  receipts  of  gold  dust  amounted  to 
371,866  OES.,  and  the  coin  issued  was  881,000  sovereiRns 
and  666,600  half-sovereigns.  Toul  value,  £I.I6H,250. 
The  increase  in  the  business  of  the  Mint  is  M>lel.v  caused 
by  the  Wge  quantities  of  gold  received  from  Melbourne 


2,225.000  —  69d,223 

Tasuavum  Statistios. — ^The  population  of  the  colony, 
by  the  census  of  1861,  was  89,978.    The  acres  in  ouiti. 
vation  in  the  whole  colony,  in  1863,  were  267,173 ;  of 
tht«e,  139,321  are  in  the  railway  district.    The  Talue  of 
the  crops  of  1863,  in  the  whole  colony,  aa  given  by  the- 
Colonial  Secretary,  was  £934,915 ;  the  value  of  the  crop, 
of  the  district,  £427,430.    The  value  of  the  live  atock  of 
the  colony,  in  1863,  as  published  by  the  same  ftmctiooarv 
was  £1,478,011,  and  of  the  railway  district,  £493,238. 
The  annual  value  of  the  landed  property  of  the  colony, 
taken  from  the  assessment  roUs  for  1864,  was  £675,000, 
representing  a  capital  stun  of  £11,250,000,  whilst  the 
same   property  in  the  railway  district  was  asMsaed  at 
£287,187,   representing,    therefore,    a    capital    sam    of 
£39,531,000.    During  the  four  years  ending  December, 
1863,  it  appears  the  excess  of  the  imports  over  the  eocports, 
at  Hobart  Town,  amounted  to  ££412,907 ;  at  LannoeatoOr 
the  excess  was,  of  exports  over  imports,  £416,409 — a  sab- 
stantial   proof  of  the  commercial  requirements  of   the 
northern  districta,  in  regard  to  roads  and  improved  meaaa 
of  locomotion.      The  yearly  average  of  the  caeUuna^ 
revenue  collected  during  the  same  period  waa,  at  fiohari 
Town,  £68,288;  andat  Launceston,  £56,048;  whilst  the- 
expenditure  for  civil  servioe»  exclusive  of  public  worka^ 
haa  amounted  to  £105,900  per  annum  at  Hobart  Town, 
against  £19,900  per  annum  at  Launoeaton.    The  Crown 
lands  sold  in  the  railway  district  (with  Devon)  daring  five 
years  ending  December,  1862,  amounted  to  149,242  acns, 
for  £194,416. 

Emiobation. — During  the  past  year  there  hsTebeen 
despatched,  by  the  Emigration  Oommissionen,  80  ships 
with  Government  emigrants  to  Australia,  and  four  to 
Natal.  Of  the  Australian  ahipa  ten  sailed  for  New  South 
Wales,  eight  for  South  Australia,  two  for  Victoria,  seven 
for  Queeiisland,  and  three  for  Weston  Australia.  Seven 
ships  were  despatched  from  London,  three  from  South- 
ampton, seventeen  fh>m  Plymouth,  and  seven  from  Li- 
verjxML  The  passage  money  ranged  from  £12  lOs.  6d. 
to  £15  98.  8d.  per  statute  adult,  and  averaged,  for  Katal» 
£12  13s.  lOd.:  for  Queensland,  £13  U.  4d.;  for  New 
South  Wales,  £13  38.  4d. ;  for  South  Aostralia,  £13  4s. ; 
for  Victoria,  £14  Is.  lid. ;  for  Western  Auatndia,  £14  5s. 
New  SotTTB  Wales.  —  Exfobts  akd  iMPOKra. — The 
exports  from  New  South  Wales  for  the  year  1863  w«re 
valued  at  £6,936,839.  The  imports  were  valued  at 
£8,319.676,  showing  an  excess  of  £1,372,637.  Rather 
more  than  half  the  imports  came  firom  Great  Britain. 
From  the  colonies,  produce  to  the  value  of  £2,672,069 
was  imported,  and  from  foreign  countries  to  the  value  of 
£1,106,022.  More  than  six-Bevenths  of  the  trade,  there- 
fore. In  this  respect  was  earned  on  within  the  limits  of 
the  Britinh  Empire.  Of  the  exports  England  reoeived 
£2,287.857,  the  colonies  £4,459,101,  and  foreign  atatea 
£109,881.  The  reason  why  exports  to  the  other  ooloniea 
figure  60  high,  is,  that  the  export  to  Ceylon,  consisting 
mainly  of  gold,  was  valued  at  £1,906,983,  and  the  ex* 
ports  to  Queensland  amounted  to  £1,070,895,  which  in« 
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dides  the  ezporti  re-ezportod  coastwiae.    Next  to  the 
United  KiDgdom  the  higheet  imports  are  from  Victoria, 
ini  these  alao  repreeent  an  iotercolonial  trade.    Qaeeos- 
liod  oomee  next  in  the  list ;  then  Soath  Australia,  from 
which  breadatnfib  are  received.     Of  foreign  countries, 
Kinila  reoeiTed  the  largest  sum  of  money  for  sogar  and 
oigsn;  next  eame  China  for  tea,  and  next  the  United 
Stttss  for  a  variety  of  commodities.    There  is  veiy  little 
nid  to  these  Ibceign  countries  in  return.    The  live  stock 
imported  aeaward  into  the  colony  was  valued  at  £20,176 
ThsUve  stock  exported  seaward  was  valued  at  £109,821. 
T1u8  latter  bnnoh  of  boainess  was  more  flourishing  than 
ia  tof  previous  year,  and  was  due  to  the  demand  that 
ipni^  op  m  New  Zealand.    Preserved  meat  was  im- 
ported to  the  value  of  £38,503,  and  exported  to  the  value 
of  i35.649.    The  imports  of  1863  feU  below  those  of  the 
{im»s  year  by  a  little  more  than  a  million  sterling,  but 
tbey  were  above  those  of  any  previous  year  by  nearly  as 
BQch.    The  exports  fell  below  those  of  the  pevious  year 
bf  about  £160,000»  but  they  were  above  those  of  any 
year  previous  to  1862.      The  whole  course  of  trade, 
tbereibre,  of  the  year,  exhibited  some  signs  of  slackness. 
The  most  deeajrmg  branch  of  trade  was  with  the  fisheries, 
die  imports  from  which  amounted  only  to  £9,431,  while 
IB  the  previous  year  they  reached  £27,606,  and  in  1866 
vera  as  high  as  £39,020.     The  total  value  of  the  ex- 
port of  wool  was  £1,828,000,  which  was  a  higher  amount 
than  had  been  reached  in  any  previous  year.    The  export 
•f  taUow  was  valued  at  £31,221,  which  was  only  about  a 
thiid  of  that  of  the  previous  year.    The  timber  import 
was  valoed  at  £88,882,  and  the  export  at  £42,190.    The 
faloe  of  the  coal  exported  was  £220,181,  and  the  quantity 
vas  296,038  tons.    Both  in  value  and  ^OAOtity  this  was 
KNoswhat  below  the  standard  of  the  previous  year. 

QsKSMSLAUD  Ctpbms  Pime. — Amoug  the  other  timber 
pcodaets  of  this  district  may  be  mentioned  the  tree  called 
cyynm  pine.  Of  a  peculiarly  fine  and  handsome  ^^rain, 
it  proo^BS  to  supply  the  want  much  felt  there  of  timber 
aoitaUe  for  household  furniture,  sashes,  doors,  and  interior 
iiltiofi  of  houses,  while  its  scent  is  reported  as  equal  to 
anything  in  rose  or  sandal  wood.  The  tree,  which  has 
anally  a  tall,  straight  stem,  averages  a  foot  in  diameter, 
and  splits  readily  for  either  slabs  or  shingles.  Few  per- 
wos  appear  as  yet  aware  of  the  existence  of  this  tree,  the 
Dearest  stock  at  present  known  being  over  twenty  mQes 
from  dermont,  in  the  direction  of  Peak  Vale.  It  is 
hoped,  however,  that  in  the  event  of  cypress  pine  possess- 
ing  the  properties  attributed  to  it,  its  proximity  may  soon 
be  torned  to  profitable  account. 

QvKX2i8LAin>  SnoAB. — Some  very  excellent  sugar  has 
been  grown  and  manufactured  at  the  Victorian  Cotton 
Company's  plantation.    It  is  said  to  be  worth  £40  per  ton. 


(Sbitsars. 


Vr.  Hkubt  Blundxll,  of  fiull,  died  January  29th, 
1865,  aged  75.  Bom  in  1789,  and  educated  at  Lincoln, 
he  crossed  the  Humber,  and  after  an  apprenticeship  with 
the  late  Mr.  William  Thomas,  in  Church-street,  Hull,  he 
commenced  business  there  in  1810,  and  founded  a  branch 
of  the  colour  trade  in  that  town,  which  is  at  present  re- 
presented in  every  important  capital  in  Europe,  and  fast 
extending  over  the  world.  Uoder  his  management  the 
'* green"  paint  manufactured  at  the  establishment  has 
attained  such  celebrity  that  the  name  of  the  maker  is 
almost  invariably  associated  with  the  colour.  In  another 
branch  of  trade  in  which  he  was  engaged — that  of  seed 
crushing — Mr.  Blundell  was  the  means  of  effecting  im- 
provements of  a  most  important  and  enterprising 
character,  which  have  conduced  in  no  small  degree  to  the 
prosperity  of  Hull.  He  applied  hydraulic  pressure  to 
•eed  crushing,  and  was  mainly  instrumental  in  raising 
the  msdiineiy  to  its  present  state  of  nerfeotion ;  the 
stroogeit  testimony  to  the  soundnev  of  the  principles  by 


which  he  was  actoated  consists  in  the  universal  applica- 
tion of  hydraulic  power  in  the  trade  of  which  he  was  the 
most  prominent  member.  As  a  man  of  business  Mr. 
Blundell  was  universally  respected;  his  liberality  and 
promptitude  earned  for  him  the  esteem  of  all  men,  and 
the  respect  of  the  300  workmen  who  were  permanently 
dependent  upon  him  for  support.  Mr.  Blundell  had 
worked  long  and  arduously  as  a  public  man ;  and  was 
one  of  the  oldest,  if  not  the  oldest,  magistrate  of  the 
borough.  He  fulfilled  the  duties  of  the  mayoralty  in 
1862,  when  the  British  Association  visited  Hull,  and 
nuuiy  members  present  at  that  scientific  congress  still 
retain  pleasins  reminiscences  of  his  kindness  and  hos- 
pitality. Mr.  Blundeli's  presence  in  the  Town  Council 
was  instrumental  in  producing  several  important  reforms. 
An  ardent  sanitary  reformer,  he  devoted  every  effort  to 
the  amelioration  of  the  social  position  of  the  working 
classes.  To  his  energetic  advocacy  of  the  scheme,  the 
public  is  indebted  for  the  establishment  of  the  baths  and 
washhouses.  Of  the  Infirmary  and  other  local  charities 
he  was  a  liberal  supporter.  As  chairman  of  the  South 
Bridge  Company,  he  has  taken  an  active  part  in  pro- 
moting a  project  which  is  likely  to  prove  one  of  the  most 
important  locij  improvements  of  recent  years.  In  the 
rifle  corps,  too,  Mr.  Blundell  evinced  great  interest,  and 
presenter  a  valuable  prize  for  competition  during  last 
season.  He  was  elected  a  member  of  the  Society  of  Arts 
in  1853. 

EuoBXB  DxvEBiA,  with  his  brother  Aohille  (who  died 
in  1857),  once  occupied  a  very  prominent  position  in  the 
artistic  world  of  Paris.    He  had,  however,  lived  for  many 
years  at  Pan,  but  was  struck  down  suddenly  on  revisitmg 
the  city  of  his  birth,  at  the  age  of  sixty  years.    His  best 
known  works  are  :—**  The  Birth  of  Henri  IV.,"  in  the 
gallery  of  the  Luxembourg,  which  fixed  his  reputation ; 
"  The  Beadmg  of  the  Sentence  on  Mary  Queen  of  Scots ;" 
"  The  Death  of  Jeanne  D'Aro ;"   '*  The  BatUe  of  La 
MarsaQle,"  in  the  Venailles  gallery ;  «*  The  Inauguration 
of  the  Statue  of  Henri  IV.  at  Pan.  in  1846 ;"  *'  The  Death 
of  Jane  Seymour ;"  **  The  Four  Henris  ;"and  "  Beoeption 
of  Columbus  l^  Ferdinand  and  Isabella,"  painted  in  1861. 
He  also  painted  a  great  number  of  portraiu,  amongst 
which  are  those  of  the  Marshals  Brissso  and  Cr^veosaur, 
at  Venailles.    He  also  executed  a  ceiling  in  the  Louvre, 
the  subject  being  Louis  XIV.  and  Poget ;  and  the  Chapel 
of  St   Gtonevi^ve,  in  the  Church  of  Notre  Dame  de 
Lorette.    The  brothers  Dev^ria  were  at  one  time  the 
leaders  of  the  romantic  school.    The  balls  given  in  their 
ateliers  were  the  most  famous  in  Paris,  and  scenes  which 
took  place  there  have  been  delineated  by  more  than  one 
pencil.    All  the  literary  and  artistic  youth  of  the  period 
appeared  there  in  coats  of  mail,  satin  jtutaucorpt,  and 
every  imaginable  form  of  knightly,  troubadour,  and  fancy 
costume.     A  celebrated  art-critic  of  the  present  day  is 
spoken  of  as  once  resplendent  there  in  the  character  of 
Charles  IX..  and  another  in  the  bizarre  dress  of  a  poor 
scholar  of  Cluny  in  the  olden  time.    From  the  atelier  of 
the  Dev6ria  are  said  to  have  sprung  the  pointed  h«t, 
which,  mounted  above  a  luxuriant  maas  of  hair  dressed  in 
the  style  of  the  Merovingian  period,  sent  young  Paris 
mad  about  the  year  1880.    This  style  of  wearing  the 
hair  was  called  La  PerinU  LecUre,  and  it  was  succeed 
by  another,  entirely  different,  the  almost  shaved  head, 
then  named  coiffure  a  la  mal  content,  and  later  au  format. 
In  or  about  1836  these  eccentricities  slmost  entirely  dis* 
appeared,  and  the  once  famous  leader  of  the  romantic 
world,  Eugene  Dev6ria,  retired  to  Pau,  and  became  a 
Protestant  clergyman,  and  was  famous  for  the  rapid,  pic- 
turesque, and  efltsctive  style  of  his  oratory. 

Alxxandxb  Frasbb,  A.R.8.A.,  died  on  the  16th  Feb., 
at  his  residence,  Wood-green.  Hornsey,  fa  *J^«  J?^ /^^ 
of  his  age.  He  was  born  in  Edinburgh,  on  the  7th  April, 
1786.  He  studied  at  the  Trustees  Academy,  where  he, 
Sir  David  Wilkie.  Sir  William  AlUn,  Sir  John  WatsoD 
Gordon,  and  David  Roberts,  were  fellow-students  under 
John  Graham.    With  the  two  last  named  he  had  pre- 
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inoQBly  worked  in  the  employ  of  Bengo,  th«  Edioboigh 
house  painter,  before  they  became  fiellow -students.  He  then 
came  to  London,  and  commenced  his  profiwon  aaan  artist. 
His  pictares  in  the  public  exhibitiona  gained  Avouiable 
notice.  He  became  Wilkie's  awistant,  and  during  twenty 
year*  worked  in  hia  studio,  mostly  on  the  stilUife  details 
of  Wilkie's  pfctares.  During  this  period  he  wm  fre- 
quently able  to  exhibit  original  works  of  hia  own  at  the 
Boyal  Academy  and  British  Institution,  at  which  last 
exhibition  he  obUined  the  premium  for  the  beet  picture  of 
the  year,  with  his  "  Naaman  cured  of  the  Lepro^." 
Thia  success  was  followed  by  his  bein^  made  Associate 
of  the  Royal  Scottish  Academy,  oC  which  he  had  been 
one  of  the  foundere,  and  by  other  honours  teodered  by 
hk  townsmen.  GommtssioDS  from  some  of  the  best 
patrons  of  the  day  followed,  and  he  soon  oceopied  a  die- 
tinguished  position  as  a  painter  of  genre  subjects.  His 
principal  works  were :— "  Robinson  Cruaoe  explaining  the 
Biblo  to  Friday,"  painted  in  1836:  and  the  "  Interior  of 
a  Highland  Cottage,"  painted  for  Mr.  Vernon,  and  now 
at  South  Eeoaington.  The  snbjecta  he  chose  wen  chiefly 
Scottish. 


|«Mifirtt(ras  ^tmh 


EuocNB  Dblacboix.— Fac-Similb  de  Dessiss  ar 
CaoQDia  Obiootaitx.  Par  Alfred  Robant.  Printed  at 
Douai. — A  remarkable  work,  both  as  regarda  subject  mat- 
ier  and  execution.  M.  Robant  has  well  rendered  the 
sketches  of  Delacroix,  and  his  lithographic  copies  are  ae 
near  fiM^similes  as  possible.  Not  only  are  the  strokes  and 
touches  given  precisely  as  in  the  original,  with  here  and 
there  the  notes  of  the  artist  attached,  but  the  varions 
colours  and  tints  of  black,  white,  and  red  chalk,  sepia, 
pen-and-ink,  and<  pencil,  are  reproduced  with  siriot  fidelity. 
The  work  is  also  well  printed.  The  sketches  are  on  folio 
paper,  and  the  two  series  which  have  appeared  at  present 
include  more  than  fifty  sketches,  or  rather  sheets,  for  in 
same  cases  there  are  more  than  one  sketch  on- a  sheet. 
Bach  sheet  may  also  be  purchased  separately,  at  from  two 
to  four  francs.  The  genius  of  Delacroix  is  so  reoMrkabls 
in  his  original  sketches  that  these  bear  a  higher  value  in 
proportion  to  his  finished  works  than  is  usually  the  cass. 
His  daring  male  figures  fireqnently  call  to  mind>  some  of 
those  of  Michael  Angelo.  Moreover,  many  of  the 
■ketche«  are  the  oi'iginals  of  ceiling  decoiations,  which 
cannot  be  photographed,  and  are,  in  fact,  much  superior, 
in  a  purely  aitistio  view,  than  the  finished  works. 


Ifotts. 


PoBTUomn  IsTBaNATioNAL  ExHrBrrioir; — ^This  Exhi- 
bition of  Arts,  Manufhctnres,  and  Agr?Qnltnre«  inangn- 
rated  by  the  Oporto  Crystal  Palace  Company,  is  under 
tiie  patronage  of  his  Majesty  Don  Luis  I.  and  the  presi- 
dency of  Don  Fernando  of  Saxe  Coboorg  Gotha.  It 
opens  on  the  2 1st  August,  and  is  to  close  on  the  30th 
December.  From  the  5th  to  the  16th  there  will  also  be, 
in  connection  with  it,  an  Agricultural  Show  of  Plants  and 
Animals.  Medals  and  certificates  of  merit  aro  to  be 
awaided.  Mr.  Alfredo  Allen  is  the  Secretary  at  Oporto, 
and  Messrs.  W.  H.  Ivens  ai^d  Son,  Colonial  Agents, 
Cretohed-FVian,  are  the  agents  for  the  Oporto  Crystal 
Fftlaoe  Company  in  London,  and  will  take  charge  of  and 
forward  goods,  and  represent  parties  there. 

BxRiBmoir  at  Nion.— A  universal  exDOsition' of  Hor- 
ticulture, Industrial  Culture,  Acclimatatfon,  and  Scien- 
tific Collections,  is  to  be  held  at  Nice,  ahout  the  1st  of 
May.  Artistic  and  indnstrial  productions  will  alM>  be 
vseeived.  Arttbles  may  be  sold  at  the  close  of  the 
XhhiblMon.  The  Emperor  gives  two  medals  of  honour 
— (me  to  the  foreigner  or  Fronchman  who  most  oon- 


trihntes  to  the  splendour  of  the  Exhibition,  and  another 
to  the  inhalntant  of  the  department  (Alpes  Mantini»«,} 
who   does   th«  same.     The  Empress  of    the   French, 
the  ludieeof  Nice,  the  Grand  Duchess  Helen  of  R<i«<>*i«. 
the  Prince  of  Morocco,  and  Prince  Oscar  of  Sweden,  aXto 
oSer  prizes. 

DoQ  Show  dt  Paris. — A  dog  show  is  to  be  held  in  th^ 
avenue  of  the  Ooura  la  Reine,  in  the  Champs  Ely^^e*, 
ne«r  the  Palais  de  I'Industrio.  from  the  9th  te>  the  l-l*h 
of  May  next,  under  the  direction  of  the  Zoologri'"^' 
Society.  Persons  wishing  to  send  dogs  are  required  to 
make  known  th<>ir  intention  by  a  postpaid  letter  to  th» 
Director  of  the  Zoological  Society  in  the  Bois  de  Boiilos^e. 
provioosto  the  17th  April.  The  letter  is  to  contain  rho 
number,  the  breed,  and  the  age  of  the  animals  proposed 
to  be  exhibited. 

Cod  FisHBHies. — From  the  official  returns  rolatiVe  tx> 
the  Fronch  ships  engaged  In  the  cod  fishery  in  the  North 
Sea  during  the  year  18G4,  it  appears  that  the  number 
of  cod-  finh  taken  in  18«4  was  less  than  that  in  1863 — 
the  weight  in  1863  being  2,240,000  kilogrammee,  and  ia 
18(54  onlv  2,048,000  kilogrammes-    On  the  other  hntid. 
the  take  of  flat  fish  was  double  in  1864  *o  that  of  18B3. 
There  was  likewise  a  very  remarkable  increase  in  the 
quantitv  of  seal  oil  brought  home.     It  amounted  tn  only 
16,000  kilogrammes  in  1863,  and  increased  to  112,000  ia 
kilogrammes  in  1864. 

LooDSTs  IN  Sbweoal.— The  plague  of  thes^  creatare* 
has  been  fearfol  this  season  in  the  above-named  coantrv. 
Their  ravages  have  been  terrible,  trees  being  stripped  of 
the  whole  of  their  leaves,  and  shrubs  and  small  plant? 
being  utterly  destroyed.  The  total  loss  in  the  case  of  the 
cotton  plant,  which  has  escaped  lightly,  is  estimated  at 
three-fifthsofthecrop.  In  the  experimental  nursery  grounds 
of  the  Taouey  the  cotton  plants  have  been  completely  de- 
stroyed; not  a  leaf  is  left.  To  give  some  id««  of 
the  countless  numbers  of  these  insects,  it  is  said  that 
on  the  19th  of  November  last  the  steam  dispatch-boat 
AreMmitk  was  moored  opposite  the  nursery  ground 
above  mentioned,  with  the  Governor  on  board,  when 
a  most  extraordinary  spectacle  presented  itj^If.  A 
clond  of  locusts,  following  the  course  of  the  left  hank  of 
the  Senegal  ri^-er  from  west  and  east,  completely  hid  the 
land  from  view,  like  a  thick  curtain.  The  insects  flew  at 
the  rate  of  abont  four  miles  an  hour,  and  were  passing 
from  dawn  till  sunset,  thus  forming,  as  it  were,  a  column 
from  thirtv  to  forty  miles  long ;  but,  as  at  sunset  the  cloud 
towards  the  west  was  much  more  dense  than  at  any  other 
period,  the  inference  was  that  what  had  gone  by  was 
merely  th>  avant-garde.  The  unfortunate  cultivator 
are  in  a  state  of  despair,  while  the  Moors,  who  do  not 
trouble  themselves  with  agriculture,  console  themeeltfs 
by  capturing  immense  quantities  of  tiie  locusts,  which  the? 
declare  to  be.  if  not  the  most  agreeable,  at  any  rate  the 
most  wholesome  food  that  can  possibly  be  imagined.  It 
is  the  converse  of  the  old  proverb,  *'  What  is  one  man's 
meat  is  another  man's  poison,"  or,  at  any  rate,  destruction. 
The  locusts  eat  up  the  poor  farmer's  crops,  and  the  SCoor 
eats  up  the  loensts,  or,  at  any  rate,  a  few  millions  of  them. 
SiJFPLT  OP  Watbk  to  Paris. — ^FIbw  cities  wer«»  worse 
supplied  with  water  than  Paris  not  many  years  since,  and 
still  the  mode  of  supplying  is  primitive,  dear,  and  incon- 
venient. There  is  no  such  thing  in  Paris,  in  the  ordinary 
way,  as  a  huge  cistern  or  butt  firom  which  the  pail  may 
be  replenished  ab  libiiwn.  Great  reforms  are,  however, 
being  made  in  this  matter ;  a  water  company  is  gradually 
cairying  its  pipes  into  private  houses,  and  the  common 
ewer  is  growing  rapidly  in  size.  The  means  taken  for 
increasing  the  supply  are  grand,  both  in  conception  and 
extent;  a(|uedncts,  canals,  and  artesian  wells  are  being 
excavated  and  oensfmoted  in  all  quarters  of  the  outskirts. 
One  reservoir  at  Menilmontant,  which  is  rapidly  ap- 
proaching crnnpletlnn,  has  two  stages,  and  is  destmed  to 
contain  100*,000  cubic  mMres  of  water,  at  the  height  of 
108  mMvss  above  the  level  of  t^e  sea,  and  30.000  cubfo 
mMres  fn  the  other  compartment  at  100  metres  altitude. 
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it  Belleville  u  another  roeervoir,  «Uo  half  finished ;  this 
is  also  divided  into  two  parts,  one  to  hold  16,000  oobic 
D^tref,  at  the  height  of  moro  than  184  mMres,  and  the 
other  25,000  cubic  mMree,  at  an  altitude  of  131  metree. 
At  i»«eent    one   of  the   upper   compartments  is  filled 
with  Snae  water  raised  by  machinery  at  Charonne.    The 
aqueduct  for  bringing  the  waters  of  the  Dhuis  to  Paris  is 
being  carried  on  with  great  vigour ;  in  the  year  1 8SS  sixteen 
kilo&etree  of  canal  and  syphons  were  exeoutt;d :  last  year 
ninety-dz  kilometres ;  and  only  sixteen  or  eighteen  kilo^ 
metreimore  remain  to  be  aooomplished,  which  it  is  ex- 
pecui  vill  be  done  by  the  month  of  May.    No  work  of 
tlM  kind  was  perhaps  ever  performed  more  rapidly.  ^  Im- 
nam  works  are  going  on  at  Saint  Maor  for  supplying  a 
portiaa  of  the  reservoirs  and  the  lakes  of  the  Bois  de 
Vdcenoas;  the  subterranean  conduits  are  terminated,  the 
Iboodations  for  the  machinery  laid,  and  the  buildings  in 
lund.     The  lakes  are  expected  to  be  supplied  by  these 
mesns  with  water  from  the  Mame  in  May,  and  the 
npplj  of  Paris  with  the  same  a  month  or  two  later.    Two 
Dev  srtesian  wells  are  being  sunk ;  one  of  these  has  nn- 
fortooately  fallen  on  a  stratum  of  fine  sand  fifty-six  feet 
thick,  which  has  created  great  additional  trouble,  while 
the  other  has  met  with  no  serious  diffioulties,  and  is 
slieady  finished  down  to  the  ohalk  deposits.     In  con- 
&ection  with  these  important  works  it  will  be  interesting 
to  give  the  price  at  which  filtered  water  is  sold  by  the 
mnnicipal  authorities  to  the   water  carriers,  or  other 
people  who  choose  to  be  their  own  aqaarii.    Aooording  to 
a  decree  of  the  Prefect  of  the  Seine,  the  price  is  10 
MBtiBMs  for  a  hectolitre  and  a  half,  rather  less  than  a 
psony  for  upwards  of  thirty-three  gallons,  and  for  a  pailful 
one  centime,  or  the  tenth  part  of  a  penny.    This  deoroa 
came  in  force  on  the  first  ai  February. 


accordance  with  his  convictions  by  commending  and  en« 
couraging  the  services  of  a  volunteer  and  wy^aid  brigade. 
—I  am,  &c.,  Chas.  F.  T.  Youhg,  C.E. 

f ,  Dvke-ftreet,  AMpM,  W.C,  Mtfch  Ttk,  1856. 

TausG  Fish  bt  Submabinv  iLLUHCfiTioN. — Sm, — 
On  Wednesday,  the  1st  inst.,  I  attended,  by  invitation,  at 
the  Society  ef  Arts,  to  hear  a  paper  on  the  above  snliject. 
The  attendance  was  good,  and  the  paper  interesting.  I 
was,  however,  much  surprised  at  remarks  that  fell  from  the 
Chairman  (Sir  E.  Belcher) ;  and  this  feeling,  I  think,  was 
general,  from  what  1  heard  around  me.  The  chairman 
opened  his  address  by  proclaiming  the  prejudices  that  he 
had  against  our  fishermen  making  good  seamen,  from 
their  liability  to  be  seasick,  &c.  He  then  proceeded  to 
relate  his  own  surprising  success  as  a  fisherman,  hot  could 
not  be  prevailed  upon  to  explain  the  secret  of  it.  The 
admirars  ideas  were  evidently  those  of  the  old  school. 
I  must,  however,  demur  to  hia  law,  when  he  remarked 
that  Mr.  Fanshawe's  patent  "  was  of  no  value,  as  thfee 
miles  out  at  sea  it  could  be  used  with  impunity.*'  As 
well  might  the  admiral  say  the  same  or  Trotman's 
anchors,  or  any  other  patented  marine  invention.  Pro- 
bably the  admiral  also  forgot  that,  unlike  his  own  kqg 
cruises,  fishing-vessels  must,  of  necessity,  frequently  rec- 
tum to  port ;  and  the  owners  of  those  using  Mr.  Fan- 
shawe's  invention  without  his  license  would  probably 
find  it  expensive  to  rely  on  the  admiral's  law  with  regard 
to  patent  right. — I  am,  &o.,  J,  C.  Stovnr. 

Junior  Carlton  Clnb,  Mardi  Y,  1S6S. 


MEETINOS  FOR  THE  ENSUING  WKEK. 


CiiTOB  LEcnnos. — ^Wateb-sttfplt  nox  Wslls. — 
SfB,~I  am  mnch  obliged  to  Mr.  Homersham  for  his 
notes  of  the  quantity  of  water  supplied  from  wells  in 
chalk  and  new  red  sandstones.  Few  engineers  are  better 
^aaUfied  to  give  -ench  inlbrmation.  In  my  lecture,  and 
in  the  abstract  published  in  the  Journal,  1  rather  pointed 
OQt  the  qoailtity  that  might  be  anticipated  from  such 
ncki  under  binary  conditions  than  the  exceptionally 
hs^B  quanties  yielded  by  particular  wells.  I  believe  I 
onntioned  that  such  exceptions  occurred.  Allow  me  to 
ia^e  this  opportunity  of  correcting  an  error  in  the  ab« 
itnct  in  the  second  paragraph  of  Lecture  II.,  referring 
io  the  water-oonteots  of  sand.  In  the  second  column  of 
page  218,  line  four,  the  word  "  ten "  should  have  been 
ssf ;  and  in  line  eight,  for  **  ten,"  read  ieventeen.-^!  am, 
4c,  D.  T.  AmrsD. 

Aikesanm  Clnb,  March  6. 

VoLoiTSEB  'FfBE  BsiaADBS. — SiB, — Mr.  W.  Roberts, 
in  h»  letter  which  appeared  in  the  Journal  of  the  Sooiefy  of 
Arts  for  the  3rd  instant,  **  regrets  to  see  his  friend  Mr. 
Youog  "  getting  into  the  traoL  of  underrating  '*  the  ser^ 
▼ice)  of  the  regular  brigade."  Now,  I  beg  to  assure  Mr. 
fioberts  that  I  am  not  doing  «n3Hhing  of  the  kind ;  that  I 
fally  appteciate  the  services  of  the  regulars,  give  them 
every  oomniendatk>n  for  their  exertions,  and  every  credit 
fcr  lOl  they  do ;  but  I  still  maintain  that  they  are  perfectly 
ittafficieDt  for  the  work  which  is  now  required;  that  «e 
have  no  right  to  ask  or  expect  them  to  do  it;  and  that 
we  are  doing  wrong  to  leave  the  work  to  be  done  by  tho^e 
who  have  no  obligation  to  perform  it.  As  to  his  remarks 
respecting  trained  men.  Deal  boatmen,  soldiers,  llfe-boats, 
4?..  there  is  no  necessity  for  a  reply  to  them,  for  we  know 
vhat  has  been  done  by  lesslikely  volunteers  than  these ;  but 
I  nill  say,  and  it  is  constantly  proved  by  &cts,  that  far 
MMer  reeoks'hsve  been,  are,  and  will  be,  achieved  by  vo- 
hinteers  than  by  way  paid  men  whatever;  and  if  he  nyspaid 
serrices  are  best,  surely  he  cannot  feel  that  he-iSiaoting  in^ 


Tubs. 


Hon.  ...Societj  of  Arto,  8.     Cantor  ^     .^      ^ 

F.R.8.,  «« On  the  Appliontlou  of  Qeolocj  to  ^«  •^'***  *^ 

MawnfcietcfSi.**    (Lectors  VI.) 
B.  Oeognphical,  Sft.     l.  Capt.  F.  Galton,  F.R.S.,  **  Oa 

St«r«ouopio  Mips,  taken  troat  Modeli  of  Monntninoos 

Conntriea.**    2.  Mr.  Jmm  Foa  WilMn,  "  On  the  Qradoal 

Deriooatkoa  af  >80Qlh-4V«MDm  AMea.** 
..Medical  nnd  Cblrurfloal,  84. 
CItU  Enctneen,  S.    Mr.  J.  W.  Basalgette,  "  Oa  thaMslM»- 

poUtan  SytUMn  of  Dtaiwca,  and  the  Intsnaptloa  of  4he 

8«waf6  from  the  JUver  Thaiasa.** 
Zoological,  84. 
SjTO-BJrrptlMi,  f  i.     Mr.  B.  H.  Cowper,  **A  PblloloKloal 

Examiaatioa  of  osstala  SaoMi  of  Fiasoain  the  Old  Teita- 

ment.'* 
Anthropological,  8. 
Bo7»l  Inst.,  3.     Piuiyia  Hoftnann,  "Aa  IntrodoetUm  to 

Chembtry.** 
.Sodetj  of  Arts,  8.    Mr.  V,  P.  Borgh,  **  On  Marine  Engines 

from  1861  to  the  PrsMot  Tims.** 
StatlsUcal,  4.    Annual  Meeting. 
Meteorologlfial,  7. 
T]njBS...Rojal  ittst.,  3.    ProfeMor  Hoflnaan,  "Aa  laftrodoetioa  to 

Chemlatiy.** 
AntlqnariM,  8. 

LSninB,'8.    Rer.  W.  A.  Leightoa,  •*  On  Sir  John  BMStft- 

lon'a  Arslie  Llebeni.**  _ 

Chemical,  8.     1.  Prof.  Bloaam,  "Aetlon  of  Ohterlae  oa 

ArMbkMM  Add."     a.  Mr.  J.  A.   WaaUyn,  "V^pev 

Deniltics.** 
Knmismatlc,  T. 
R.  Soetocy  Cloh,  S. 

FBI PhlMoglcal,  8. 

RoTEl  Inft.,  8.    Mr.  Balfbor  Stewart,  "  On  the  Latort  Bli- 

oovwlef  eoncemlBg  the  Sun  t  flvface.** 
8at JtOTBl  last.,  8.    Prof.  MenhaU,  "  On  the  Nervoof  Bftlbmk.** 


Wbd. 


PAKLlAMiilMTAR^  FAPEBS. 


SESSIONAL  PRINTED  PAPERS. 
Jkttiurtd  on  ai(A  /'abmonf,  18S6. 


Par. 
Knmb. 
SI.  Na^  (ShlpeV-Retom. 
68.  Nnvy  Eithnatei. 

EdaceUon—ReriMd  Code  of  Begalationa. 
Edncetion-Minute   relatlTo  to    SmaU 
ETcnlog  Schools. 

DcMrcrcd  m»  asmi  #UnMry,  ISSi. 
ai.  BIM— Union  ChargeBblllty.  -      . 

3(40  to  69).  RaUwbj  end  Cennl,  ke,  Billa^Bsaw 

Reporta,  Parti  4S  to  SS 
43.  BartladU^Rvfenaec)-' 
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Sbsbiov  1864. 
B07  (A.  vni.)  Poor  Rates  and  Panpeiiim— Retarn  (A). 
534.  Local  Taxatiosa  Retnrxia— Return. 

D  tittered  en  23rd  February ^  1865. 
30.  Billa— Capital  Punishmento  within  Gaoliw 
34.     „     Bankruptcj  and  IniolTency  (Ireland)  Act  Amendmeiit. 

32.  „      Borough  Franchise  Extension. 

36.  „      Indnstrial  Exhibitions. 

3  (f  0).  Railwaj  and  Canal,  Ac.  Bllli— Board  of  Trade  Reporta. 
27.  Navy  (Flogging  and  Marking)  Returns. 

48.  Queen  Anne's  Bountj— Account. 

66.  Committee  of  Selection— First  Report. 
.  28.  Court  of  Bankruptcj — General  Return. 

Ddtverei  on  24<A  F^bnuKm^  1866. 

33.  BUls— Libel. 

34.  „      Church  Rates  Commutation. 

3  (f  1  to  78).  Railway  and  Canal,  &c.  Bills— Board  of  Trade  Re- 
ports, Parts  71  to  78. 

37.  Hint— Account. 

41.  East  India  (Loan)— Return. 

46.  Augmentation  of  Benefices— Summary  of  Retimi. 

49.  Metropolitan  IraproTements— Statement. 
60.  Armj  Prise  Money — Accbunt. 

62.  Trade  and  NangaUon— Accounts. 

64.  Supply— Account. 

66.  Railway  and  Canal  Bills— First  Report  of  General  Committee. 

Delivertd  en  Uth  and  2t(h  FAmuKry,  1866. 

37.  Bills— Railwi^  Cnnstruction  Facilities  Act  (1864)  Amendment 

38.  „      Common  Law  Courts  (Fees). 

3  (79  to  120;.  Railway  and  Canal,  dec  Bllla— Board  of  Trade  Bo- 
purts,  Parts  79  to  120. 

6.  Isle  of  Man  Disafforestation— Report. 

7.  Stock  Ctttificate  to  Bearer— Paper. 
14.  Tea,  Colfee,  ft c— Return. 

30.  Assaults  (MetropolisV— Return. 

44.  West  India  Islands,  fcc.  Relief— AoQOont 

69.  MalU  Docks— Papers. 

66  (1).  Committee  of  Selection — Second  Report 
66  (1).  Railway  and  Canal  Billa— Second  Report  of  General  Com- 
mittee. 

73.  Private  Bills- Rules. 

70.  Aahantee  War — Return. 

74.  Court  of  Justice  Concentration— Retun  of  the  nvmbtt  of 

Houaei  to  be  purchased. 

8B8BI0H  1864. 
639.  Colonial  Bills  (North  Amerioa)— TiUea,  fte. 

DiJivered  an  QBth  FAnuury,  1865. 

35.  Billa— Court  of  Chancery  (Ireland)  (Mo.  2). 
88.  „  Court  of  Chancery  ( Ireland )  ( Mo.  3). 
41.     „     Write  Registration  (Scotland). 

43.     „     (3ame  (Ireland). 


iattnts. 


From  ConunUsioMn  ef  P^tenU  Jommal,  MarA  3rd, 

Gbastb  or  Fbotisioval  PnononoH. 

Artifldal  stone,  manufiscture  of— 441— W.  Kirrage. 

Beam  engines— 468— J.  G.  Jones. 

Boate,  ships,  &c.,  apparatus  for  propelllng^366— M.  Bier. 

Books,  trimming  the  edges  of— 324— W.  u.  and  F.  C.  W.  Latham. 

Boote  and  shoes,  nunufkcture  of— 291— A.  Murray. 

Boots  and  shoes,  manufkcture  of— 442 — R.  A.  Brooman. 

Bricks,  day  for  the  manufacture  of— 462— R.  Hill  and  B.  Tnahingham. 

Bricks,  making  and  pressing— 480— C.  W.  Homer. 

Casks,  lifting  and  tllting-446— C.  0.  Staunton. 

China  and  Mrthenware,  ornamenting— 435— F.  J.  Emery. 

Collisions  at  sea,  prevention  of-  446— H.  C.  and  J.  Cleaver. 

Cylinders,  apparatus  for  lubricating— 466— T.  Ogden. 

Drinking  cup,  invalid  or  syphon— 437— E.  H.  1?  merson. 

Envelopes,  apparatus  fbr  folding— 479— J.  D.  MIchoL 

Envelopes,  flutener  for— 496— u.  P.  Ribton. 

Fibrous  materials,  preparing— 376— E.  L(»d. 

Fibrous  materials,  spinning  and  carding^-00— R.  Tempeat 

Filters— 467— R.  A.  Brooman. 

.Fire-arms,  breech-loading,  cartridge  bones  fiv— 254— E.  Blakeslee. 

Fire-arms,  revolving— 309— 8.  W.  wood. 

Glass,  ornamented  articles  of— 497— T.  G.  Webb. 

Bats,  apparatus  for  ventilating— 498— J.  Carter. 

Highways,  Ao.,  machine  tm  clearing,  sweeping,  Ac— 444 — Tl.JJHcMxiL 

Illusory  exhibitions,  apparatus  for— 222— J.  H.  Pepper  and  T.  W. 

Tobin. 
Iron,  mannfketnre  of— 470— W.  Robinson. 
Iron  or  steel  chains,  making  the  links  of— 123— G.  Homftay. 
Iron  safsa  and  strong  rooms— 499— Q.  M.  Shore. 
Ladles*  sUys,  lacing  ami  Dutenlng— 351— C.  Field. 
Leather,  composition  as  a  substitute  fiop-465-C.  BrakeU,  W.  Hoehl, 

and  W.  Gnather. 
Leather,  ftc,  machinery  fbr  sewing    484—0.  Baalch. 
Lime,  preparation  of  superphosphate  of— 320— W.  E.  MewtOB. 
Uqalda,  measuring  the  spedflo  gravity  of   i46    J.  F.  Heamiy. 


Magneslttm,  manufacture  of— 466— J.  O.  Christian,  and  J.  axkd  H. 

Charlton. 
Ordnance,  breech-loading— 372— A.  Krupp. 
Oxalic  add— 449— F.  A.  Laurent,  J.  Cathelac,  and  N.  Basest 
Pen  and  pendl  holders— 394— E.  J.  Hill. 
Potash  and  soda,  sulphates  and  carbonates  of— 460— C.  F.  Clans. 
Railway  carriages,  Ac.,  electro-magnetism  as  a  break  power  to— -101 

— F.  Barnes,  D.  Hancock,  and  E.  Cowpe. 
Railway  carriages,  signalling  by  the  passengers  to  the  guard  of — ^390 

— E.  Whlttaker. 
Railway  passengers,  &c,  apparaUts  for  the  protection  of— 472 — Ltm  W. 

G.  Rowe  and  A.  Baab. 
Railway  passengers,  securing  the  safloty  of— 454— C.  Defries. 
Railway  rail*— 434— D.  C.  Fierce. 
Railway  slgnalliag,  electro-magnetic  apparatus  for^488— C.  V.  aad 

A.  O.  Walker. 
Railway  trains,  communication  between  passengers  and  gnaxda,  by 

night  or  by  day— 289— ^.  W.  Gray. 
Railway  trains  in  motion,  shifting  pointe  on— 474 — G.  H.  H.  Ware. 
Railway  trains,  machinery  fbr  stopping— 487— E.  Jesurum. 
Roadways,  pavements,  Ac,  oonstraction  of— 336— C.  HeademB. 
Safes— 450— J.  Thompson. 
Saih  fasteners— 482— W.  Hitohin. 
Scarfb— 491— I.  Pariente. 
Sewage,  treatment  of —461— R.  Smitli. 
Sewing  machines— 475— H.  Per^. 

Solid  substances,  extracting  liquid  from— 486— W.  E.  KewtOB. 
Steam  engines— 166— W.  C.  Hicks. 
Steam  engines— 485— J.  R.  Swann. 
Steam  ploughing^— 366 — ^R.  Winder. 
Stoppering  botties— 414— W.  C.  HIne. 
Valve,  balanced  slide— 496— W.  E.  Mewton. 
Vessels  of  war,  armour  plates  fbr— 455-^.  Brown* 
Volatile  liquids,  apparatus  for  distilling— 447— W.  E.  Newtoau 
Water,  boilers  fbr  heating— 493— J.  Hulley. 
Working  ships*  pumps— 303— M.  Blank. 

iMTXXTtOKS  WITH  COMPUTB  SPBOIflOlTIOn  FOMD, 

Paper  ooUars— 566— S.  S.  Gray. 

Rifle,  magazine  repeating  and  breech-loading— 640— £.  H.  Eldredge. 

Vehide  fbr  teaching  children  to  walk— 537— J.  Aakew. 


Patcnts 
3178.  T.  H.  Baker  and  T.  Wood- 

roffe. 
2179.  J.  Smith. 
2190.  P.  E.  Placet 
2195.  Q.  Bedson. 
3197.  D.  F^wirth. 
3199.  T.  Wilson. 
3203.  H.  D.  P.  Cunningham. 
2307.  P.  W.  Barlow. 


Sbalbd. 

2219.  0.  Moriar^. 

2220.  A.  Watt. 

2236.  J.  H.  Ritchie,  Jnn. 

2333.  P.  Barr. 

2347.  A.  H.  P.  8.  Wortl^  aad 

W.  W.  YttBOo. 
2504.  H.  Tucker. 
2630.  J.  Batkin. 
254r.  J.  Hayea. 


/Vom  Commiuimun  ef  PaimU  JomrMd^  Martk  70. 
PATcma  SiAUD. 


3304.  H.  G.  LobnitK. 

3205.  T.  Restell. 

3214.  T.  D.  Ridley. 

3225.  D.  C.  Knab. 

2226.  G.  Clark. 

2232.  E.  Blf^m  and  B.  Kirk. 

2234.  J.  M.  PIsher. 

2246.  E.  Townsend. 


2258.  J.  G.  Hey. 

2860.  J.  GothardaadH.Gar1aBl. 

2885.  W.  Clark. 

3029.  W.  E.  Mewton. 

3092.  G.  Hancock  A  8.  W.  Sllw. 

3093.  C.  Hancock  *  8.  W.  Silver 

3094.  C.  Hancock  A  8.  W.  Siher^ 
3110.  C.  Hancock  A  8.  W.  Sihv. 


PATinrrs  ov  which  nm  Stamp  Dutt  or  £60  has  bbsw  Tin. 


565.  J.  Sim. 
567.  M.  Dodda. 
692.  R.  A.  Broeaian. 
582.  W.  Conisbee. 
612.  J.  Fowler,  jun.,  D.  Greig, 
and  B.  Moddlngs.      


613.  T.  and  W.  Ball,  eai  J. 

Wllkins. 
563.  A.  E.  RagOB. 
625.  J.  Piatt  and  W.  BIchardiW. 
596.  W.  Tongue. 
604.  J.  Barker. 


PATBHTS  OV  WHICH 

450.  R.  S.  Bartlett 
466.  B.  B.  Stoney. 


Stamp  Dutt  or  £100  hab  bkbh  razo. 
423.  W.  H.  Grareley. 


Fastener  and  Protector  fbr  the  Pin  of  Brooches  and  other  aimUar 
Dress  Fastenings— Feb.  11— 4692— J.  B.  Hayes,  Bbnlngbam. 

Bit  for  Horses— Feb.  15— 4693— W.  and  G.  Ashford  and  Wintot 
Birmingham. 

Lid  or  Cover  of  Bos  Irons— Feb.  33-4694— Eaoch  SIddaway,  We* 
Bromwich. 

Bottie  Jack— Feb.  33— 4696— Fairow  and  Jackaon,  18,  Great  Tower- 
street,  City.  ^     -^ 

Gas  Carbonising  Apparatus— Feb.  24— 4696— W.  Ozlcj  and  Cc,  Bt 
Maiy*s  Chuxdiyard,  Parsonage,  Mancbeatar. 

Qentieman*s  Turn-down  Collar— Feb.  34— 4697  -B.  Staelalr  aad  Cc, 
80,  Wood-street,  City.  ,^ 

Improved  Spur  Stud  Socket  and  Plug— March  1— 4098— W.  Evaas, 
Hyde-park  Barracks,  W.  _  „  „^ 

Antifriction  Band  toe  Boots  and  Shoet-March  A  <i>9  W.  BalliB 
and  R.  H.  Southale,  Birmingham.  . 

Safety  Bar  fbr  Outside  Doon— March  6-4760— Walter  Baaden  If a^ 
pto,  BinnlBghaHi. 
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rateeoth  Onlinarj  Meeting  —  **  On 
JIariae  Eogiaes  ik^  1851  to  the  Pre- 
jeat  Time,  bj  N.  P.  Bax|;h,  Eeq., 
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dee  Beaux  Arts 303 

Mannflutnres :— Ezhibldon  of  Arts  and 
Manufactures  tor  Nortl|- Eastern  Lon- 
don— Pneumatic  Application  of  Am- 
moniacal  Gas  —  Transformation  of 
Napthallne  into  Benaolc  Acld~Liquld 
Olue— MataUlo  Celling  904 

C<»nmeroe :— Spirits  and  Wine  Consump- 
tion—Cotton  in  Slam — ^Beet-root  Sugar 
la  France  — The  Vine  in  Algeria- 
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Arts,  Science,  Manufkctnres,  and  Com- 
merce—Renewal of  Old  Fruit  Trees— 
Brome— Climate  of  England— Educa- 
tion in  Russia      ^,  30T 

Meetings  for  the  Ensuing  Week  ...       ...  30T 

Parliamentai7  Reports     m.       306 

Patents         ...         .,       ^       ^       ...  908 


Ordinary  Meetings. 

Wednesday  Evenings  at  8  o'clock. 

March  22. — "On  the  Preaervation  of  Food,  especially 
Treeh  Me<t  and  Fish,  and  the  best  form  for  Import  and 
Provisioning  Armies,  Ships,  and  Expeditions."    By  G.  G. 

Srttr,  E*q. 
Kaicu  29.— "On  Window  Horticulture,  and  the  Cul- 

iiy»tm  of  Plants  and  Flowers  in  Cities  and  Crowded 

Localities.'*    By  John  Bkll,  Esq. 


Oantor  Lectures. 

The  Third  Course  for  the  present  Session  will 
consist  of  six  Lectures  ''  On  Some  of  the  Most 
Important   Chemical  Discoveries   made  within 
the  last  Two  Years/*  to  be  delivered  by  Dr.  F. 
F.  Crack  Calvert,  F.R.S,  F.C.S.  (Correspond- 
ing Member  of  the  Royal  Academy  of  Turin ;  of 
tlie  6oci^t6  Industrielle  de  Mulhouse ;   of  the 
Soci^t^  Imperiale  de  Pharmacie  de  Paris,  &c,), 
^  Tuesday  evenings,  at  Eight  o'clock,  as  fol- 
loTfs; — 

^niL4TH. — LvoTUBE  1.— On  the  discoveries  in  Che- 
ii^utnr  applied  to  Arts  and  Mannfaotures. 

AruL  18th. — LscnmB  2. — On  the  Discoveries  in  Che- 
oiiitrr applied  to  Arts  and  Manufactures  {continued), 

AnsL  25th. — Lectubb  8. — On  the  Discoveries  in  Agri- 
cQltortl  Chemistry. 

M4Y  2nd. — Lectdbe  4. — On  the  Discoveries  in  Phy- 
oological  Chemintry. 

May  ^h. — Leotttbe  5. — On  the  Discoveries  in  the 
Ch^tiiutry  of  Rocks  and  Minerals. 

Hat  16th  — Leotube  6. — On  the  Diasoveries  in  the 
Chemistry  of  Motals  and  Alloys. 

These  Lectures  are  free  to  Members  (without 
ticket),  and  every  Member  bas  the  privilege  of 
Emitting  One  Friend  to  each  Lecture. 

Musical  Education. 
The  Committee  appointed  by  the  Council  to 
inquire  into  the  present  state  of  Musical  Educa- 


tion at  home  and  abroad,  consists  of  the  follow- 
ing gentlemen : — 

Wm.  Hawes,  Esq.,  Chairman  of  Coaneil. 

Lord  Henry  Gordon  Lennox,  M.P. 

Lord  Gerald  Fitzgerald. 

Sir  John  P.  Boileaa,  Bart. 

Sir  George  Clerk,  Bart. 

Sir  John  Harington,  Bart. 

Sir  Francis  Sandfbrd. 

Colonel  Scott,  K.E. 

Capt.  Donnelly,  R  E. 

Edgar  A.  Bowring,  Esq.,  C.B. 

Harry  Chester,  Eiq. 

Henry  Cole,  Esq.,  C.B. 

Herbert  Fisher,  Esq. 

Samuel  Redgrave,  Esq. 

His  Royal  Highness  the  Prince  of  Wales,  Pre- 
sident of  the  Society,  has  consented  to  honour 
the  Committee  by  acting  as  its  chairman. 


ItomMiiDS  0f  tirt  S^aadt 


Cantor  Lbotures. 

Second  Coubse. — Sixth  Leottjbb. — ^Monday,  Mab.  18. 

Mineral  Veins,  Obbs,  and  Minqio. 

Profe«sor  Ansteo  commenced  by  stating  that  the  last 
division  of  his  subject  included  minend  veins,  their  contents, 
and  the  methods  adopted  to  extract  these  contents.  Metala 
are  obtained  either  native  or  as  crystalline  minerals,  called 
ores,  from  certain  fissures  and  veina  in  altered  rocks. 
The  obtaining  of  ores  from  veins  is  m»tal  mining. 
All  rocks  now  above  the  water  have  been  rataed  to 
their  present  position  by  some  powerful  upheaving  force. 
They  mast  have  been  dried  before  being  elevated,  and 
this  involves  contraction.  Contraction  and  elevation  must 
have  produced  cracks  and  fractures,  whose,  nature  depends 
partly  on  the  rock  itself,  and  partly  on  the  mode  of  action 
of  the  moving  force.  It  is  not  possible  to  conceive  up- 
heavals without  fissures;  but  they  are  of  two  kinds,  as 
due  to  two  causes.  Those  caused  by  contraction  will  be  go- 
verned by  chemical  laws.  Those  caused  by  upheaval 
will  be  regulated  by  the  amount  of  force  exerted,  the 
weight  to  be  lifted,  the  direction  of  the  upheaving  force, 
and  the  meohanical  condition  of  the  rock  at  the  time  of  op- 
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heavmL  The  $mt  kind  laaf  kavet  Imfftxi  m»*  torn  t m  Kkm 
rodcezistfld.  Tlas  Meond  ttad  covaMAfltf  wit^  Hhb  fiw 
upheaval.  They  may  be  due  to  a  multitude  of  move- 
ments going  on  for  a  long  time.  During  long  periods 
such  fissures  m«y  have  remained  unaltered.  From  time  to 
time  I  hey  may  have  be«n  interfered  with  by  other  iaiares. 
But  cracks  once  formed,  end  then  neglected,  may  have 
been  filled  up  with  fragments  of  the  adjacent  rock,  or  with 
crysitols  that  have  grown  jn  the  cavity.  A  cnrk  in  » 
mass  of  limestone  may  be  occupied  with  calc  spar.  A 
wide  iSuman  m  &mk  vwsk  nay  he  filled  w>itli  rolled  blocks 
of  limestone.  An  empty  space  may  ham  become  iUitd 
with  lumps  of  junc  or  leiid  ore.  All  rocks  fttBsmi  jfiMt- 
jK>mena  Uiat  have  mom  MaeaUaaee  to  theae  ^f  mibih^I 
the  ibrmatioB  is  an  4iDd«iary  event  in  nature. 


veins 

Ci-evioes  teriaedtdaapg  .the  4k\  aboniionof  a  iiOck,Ace  small, 
and  filled  upwiihciyvlialliaenailerial  derived  iron  iherodc 
itself.    The  rank  as  pui^Bed  ^f  4mmga  conlcBls  hy  aid  «f 
these  «raBki,  aftd  hy  Ihe  facfUliies  they  offer  .for  tbfowi^g 
off  siAjBtanoesof  wtiicli  there  is  o»ly  a  amall  proportion. 
But  the  €lHi|g  ap  af  crevioes  fa—ad  by  coalnetisn  «eed 
aot  differ  from  the  filling  •of  wider  cracks.     The  crevice 
«u8t  be  fonned  bafare  the  fiUiag  vp  can  begin,  and  thus 
avery  true  crack  nsaat  htam  4e6Ded  walls.    This  dialhi- 
^ishes  true  veins  from  differsaoee  of  condition  and  of 
a[kii«eial  coBipeeition  whidi  bekmg  to  some  process  of  ee- 
gre^ation.    Tiie  viooessive  v^eins  in  alaies  And  ^^Kanites, 
elvans,  bands  in  days,  and  coloured  lines  and  marks  in 
bandbtouee,  are  of  this  nature.     They  are  modfficatlonB  of 
the  rock,  but  net  mineial  veiae.    Of  ihe  two  daoses  of 
fissures  those  produced  duriog  4he  fixasaitian  of  the  lock 
are  the  simpler  and  the  most  eomaion.    All  fismrss  in 
rocks,  filled  with  crystalline  sninaials  may  be  called 
mineral  veins,  but  only  those  whk^  oOBlain  Suable  4>res 
are  lodes  or  metalliferous  veiaa.    The  origia  of  the  vein 
is  of  small  importance,  but  its  hialoiy  is  iatareatiDg,  and 
will  guide  the  miner  in  following  the  tnoes  of  the  vein 
when  it  is  lost  sight  of.    Metalliferons  vaiaB  in  stratified 
rocks  are  chiefly  confined  to  aooamnlatioas  of  lead  and 
zinc  ore  and  carbonate  of  iron  in  aateial  open  apaaos  or 
caverns  in  limestone.    It  is  diflfaalt  to  explain  tins,  but 
it  is  a  law  of  nature,  at  least  with  owtain  liaiitations. 
Let  us  see  what  these  veins  ana  like,  and  what  doe  we 
can  obtain  io  their    history.     Betwaoi    and  aiaatjgst 
limestones,  where  Ihe  bedding  is  regnlar,  and  cavities 
OGoer  at  <tie  iakiieal  belsvaea  tmo  beds,  there  may  be 
deposits  «f  igaTaaa  and  nslamiw.     These  flaahiefl  o«n- 
municate  with  others  by  crevices  across   and    between 
the  strata.    Kawlarthe  satoml  cradcs  may  have  been 
enlarged    by   aubscqueat   upheaval,    it    is    impossible 
to  say,  but  the  main  depoota  of  ore  often  seem  de- 
pendent on  the  Btratifififttinn     There  is  little  guide  to 
the  discovery  of  veins  of  this  kind  when  lost,  beyond  a 
careful  foUowipgaf  tite«loB  afiMad  by  a  thread  of  'ore. 
Useful  mineral  aains  are  the  reaolt  of  disturbanoes  that 
are  systematic,  and  they  often  coiTespond  with  the  struc- 
ture ot  the  |iaia  of  the  ooantiy  "where  they  ooeur.    Thus, 
in  Cornwall  and  Devan  theaeia  a  ahaw  af  .gmaita  hoMee 
ranging  «m1  and  west,  and  a  qiiaatify  of  elates,  sobictfl, 
Ac,  havii^  a  similar  xai»e.    in  Ahe  slaAee,  schists,  and 
•granite  are  fiaraeaotts  juatallileroiis  veins.    Of  IhMe  some 
are  more  regular,  and  better  defined  than  the  jreat.    Such 
veins. a>e  called  master  lodea  or  -ohampion  kdcs.    They 
.are  parallel  io  aaoh  other,  and .  may  be  lecogniaed  as  he- 
lodging  to  -a  .s3iBtdm.    These  auiin  lodes  range  in  the 
Fame  diiection  as  the  axis  -of  elevation  of  ii^  district. 
The  general  range  of  the  k>cal  geoAeeical  /asis  of  the 
cDoniry  .being  made  out*  then  Abe  direetion  of  i^e  main 
lodes  are  parallel  to  it,  and  the  lodes  af  neat  importanoe 
at  right  angles  to  it.    And  ahis  law  is  an  evpr^sion  of 
the  faet  that  minasal  vains  are  fissures  in  .alterad  aooks, 
produced  systeiaatically  by  laeohaQicalforoe-elewdktg  the 
whole  district,  and  breaking  up  the  raoka  in  a  jsMiiner 
that  may  be  eatimated  .nathematioally.    If  a  rigid  aoltd , 
tied  down  on  all  aides,  be  az|KBed  to  ipreHore  ftoai  halaw, 
Buffloient  to  emapome  Ihe  .taBsion^f  its  pacti,  iftoiiitticMBk 


on  yieidipg,  and  fieiM  crate  wiB  follaw  asilifn  hwi. 
They  auit ha  paraBdand  ^n^  angles  ta  nehotiber 
and  to  the  elevating  force.    One  important  oonckinoD 
irom  this  mode  of  considering  mineral  veins  is,  that  io 
dtflferent  countries  the  systems  of  veins  must  exhibit  dif- 
ferent directions.    OThns,  while  the  ore-bearing  veina  in 
Cornwall  are  east  and  west,  in  other  districts  they  may 
be  north  and  sooth.    The  direction  of  elevation  must  gtv- 
vmn  the  lormaHaon  of  each  system  of  veins.    Bat  if  veiu 
are  due  to  disturbauoes  that  have  acted  at  intervah  during 
a  long  period  of  time,  and  not  always  in  the  same  direc- 
tion, the  axisaf  dJSMirbing  forces  may  change,  and  there 
■lagr  be  naw  eyatems  of  vains  orosnog  alder  lyiteai    U 
aaaaasaive  cieeaiiqns  may  pradaoe  coaufdietiisB  in  a  dif- 
ieremway,  breaking  up  and  heaving  the  ninenl  vein 
idkn  thi^  haJFo  been  filled.  Thui4ire|Wodiioedhu]iiaiKi 
thmaa.    in  ihe  determinatien  of  the  iasr  that  gesens 
the^fltribution  of  lodeo,  we  i^oald  know  the  disBctiaiof 
thoAsesof  elevation  that  have  effected  them,  and  ihe 
lender  of  the  loeeuiraaoe  of  the  disturbance.    The  hiaa 
fanMd  in  roclsB,  whether  an  eelidifytng  -or  whil*  <h«- 
Uco  was  going  on,  must  approximate  rather  to  aveitial 
than  hansoatal  direetion.    Thua  inineral  veins  m  «&« 
alnaet  veitical,  or  if  iadiaed  they  are  so  elightly  od 
Trregnlariy.    But  fissures  in  rodts  are  not  lodes  until  they 
have  been  filled  with  mineral  matters.  These  are  ufloilly 
crystalline.     The  fiUing  up  dietiogaishes  the  mineral 
vein  from  the  open  Cault,  or  crevice,  and  the  lode  from 
the  mineral  vein.    There  is  no  reason  why  a  fiasurs  open 
at  the  top,  or  aoiadLlonaed  dariag  the  constroction  of 
an  ordinary  fault,  should  not  become  filled  with  stones 
from  above  or -firom  the  walls.    OceationaUytbe  vein  con- 
tains substances  washed  in  by  water  from  a  distance,  m 
when  mineral  veins  are  filled  with  spar  the  can  u  dit* 
ferent.    The  material  may  have  been  carried  in  fro© 
above  and  deposited  from  water.    In  this  way  sonje  vaM 
iu  limestone  contained  in  a  solid  mass  angular  bxA  rcdjea 
lumps  of  limestone,  galena,  blende,  calamins,  »*  ~**^^ 
The  cementing  medium  is  carbonate  of  limci  •"{' , 
agent  water.    So  it  is  possible  that  crevk5es  open  be^ 
have  received  mmerals  in  the  sUte  of  ▼»?<>««'•  ^^.  "^ 
sulphur  and  arsenic  arefiamiliar  examples.    The  former 
as  found  lining  the  walls  of  caviiMa.     in  ^<^r^ 
triots  examples  of  this  are  common.    Thus  ^'^f!^ 
above,  brought  in  with  or  without  water,  a^  WPJ^ 
«om  belaw,  with  4W  without  steaes,  m  metheds  tosf^ 
by  vatute.    Bat  «o  >«ie  lamiliar  arith  veioi  ^^J^Z 
that  aU  known  easw  can  be  thus  ezplAiiMd.    Xiie^ 
majority  of   lodes  are  lined  with  ciystalline  ^^ 
whicdi  have  oonunenced  to  fonn  on  each  wall  ^^^z!^ 
aad  eot  either  at<the  top  or  lower  ^wt.    Wheo  tw^ 
pottt  baa  h^aa,  the  en^stala  have  4u»BBii2ii0A  <f>;^ 
cally.    Aasumh^  that  crevices  have  *>«*»®,P?^r 
into  veins  by  chemical  action  within  the^  rock,  tnw       ^ 
involves  the  conveyance  of  foreign  material  ^yj^f^^L,^^ 
lating  thnmgh  the  veins,  or  the  pM»ge  ^  ^  sMh  af« 
material  through  the  aiaaKof  the  rock  itself. 


ioth 

ifltbe 


possible.  Water  oiraulatee  through  all  free  ^PJ^  jij,  i 
interior  <af  the  earth.  It  is  oftan  hot,  and  Imdea  w  ^ 
vaaiety  of  mmetals.  Hot  water  no  doubt  has  m«d  '^^ 
concerned  in  brinsing  various  ores  as  well  »•      ^ 

The  filling  up  of  «i«  »  *5Sly 
t  to  the  miner.    He  would  •JAJ'f- 


concerned  in  bringing  various  ores  as  7»^**.  "^  ^yii 

liDgly 

of  the 

1  convuKv  ""^r  j^t, 

existence  of  ore  from  theoatare  of  theannounding^  ^^ 


various  ores 
lasinecals  into  veins. 

of  the  deepest  interest  to  me  miner,    do  ww—  -^  ^j^ 
disoover  a  law  bv  which  he  could  convince  biBi»e*      _^^ 


or  from  theaurface  appearanoe  of  the  lode,  J*"^  ^^ 
intersections  of  lodes  with  each  other,  or  with  .•Tpguoo 
ticular  kind  of  rook :  or  irom  the  d^gre^  ^j  ^  ^|}[  be 
of  the  lode.  Buch  laws  are  roi  knowOt  and  *  .  ^^ 
long  belore  observations  on  these  oomiitioD*  |2«e«n  ^^ 
lute  conchaaoBS.  Bat  there  is  some  rel«t>oo  pww^  .^  j,^, 
contenu  of  a  lode  and  the*eo»ditions  under  woi  ^^^ 
become  filled.  By  observing  facts,  and  '^^^q^v^^ 
mutual  lelatioDS,  miners  liave  found  that  a g<*r'  ^.^ui* 
•oxideattbe  tep  of  a  k)de  is  an  indic«<aop  ^\^^^gt»i, 
.'vf.BM.     Xhe  conditkm  .of  the  ^<m^  ■*  nip-— 
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lome  iroa  stones  being  recognized  as  favourable  and 

some  onfavooiable.    A  "  kindly  gossan  **  is  to  a  Cornish 

miner   an   indication   of  a    valuable   lode.       So    the 

fici  that    in  lodes  crossing   each   other,   or  in    lodes 

tnvereing  both  granite  and  slate,  there  is  generally  a 

depoat  of  are  either  at  the  intersection  of  two  lodes,  or 

sit  the  point  where  a  lode  passing  out  of  one  rock  enters 

another,  must  be  regarded  as  toleralily  well  established. 

little  is  known  of  the  cause  of  th>s  result.    It  may  have 

bees  due  to  an  electric  or  galvanic  action,  or  it  may  have 

refereoce  to  causes  altogether  distinct.    The  study  of  the 

oiaerations  iilustrating  this  rule  cannot  fail  to  be  useful ; 

bd  we  are  met  by  the  difficulty  of  assigning  a  satisfactory 

Tsason  for  a  phenomenon  certainly  vezy  common.    The 

oondition  of  the  enclosing  rock  is  not  without  influence 

GQ  the  contents  of  a  lode.    An  experienced  miner  will 

judge  by  reference  to  this  of  the  value  of  an  unworked 

^in.    Certain  conditions  of  softness  in  slate  and  granite 

tre  considered  favourable,  but  a  compact  rock  rarely  coo- 

t^Ds  large  quantities  of  valuable  ore.    This  applies  to 

qoantity  rather  than  quality.    Less  important  is  the  in- 

dination  of  a  lode.    The  valuable  lodes  of  a  mining 

district  have  certain  mutual  relations,  but  there  is  no 

dear  identiflcation  of  the  cause.    Certain  metals  and  ores 

are  common  in  lodes  having  one  general  direction,  while 

other  ores  belong  to  other  rocks  and  to  cross  courses. 

This  is  the  case  in  all  mining  diittricts.    In  Cornwall 

the  copper  and  tin  lodes  are   usually  in  the  direction 

of  the  axis  of  elevation,    and    are    far    the    richest  in 

ore;  the  lead  veins   are   in  the  cross-courses,  and  are 

las  important.     In    other   districts,    where   the    lead 

ores  are  in  the  main  line  of  upheaval,  the  copper  ores 

veof  small  amount,  and  occur  m  the  transverse  fissures. 

IKJaenl  veins  contain  native  metals,  oxides,  sulphides, 

or  cvbonates.    Other  combinations  are  less  common  and 

lea  ibandant.    All  these  are  found  in  veins  mixed  with 

qoart^  with  crystalline  salts  of  lime,  and  with  clay,  in 

luge  quantities.    It  is  in  mineral  veins  that  the  larger 

j^roportion  of  those  combinations  occur  that  seem  to  have 

litife  importance  on  the  earth's  crust,  but  that  must  cer- 

taioly  have  uses  and  influence.      Few  metals  and  ores  are 

0ODght  with  much  care.      The  chief  are,  iron  oxides  and 

orbonatea,  iron  pyrites,  native  copper,  oxides,  sulphides, 

ad  carbonates  of  copper,  oxide  of  tin,  sulphide  and  car- 

booate  of  lead  and  ziuc,  sulphide  and  oxide  of  silver, 

Qstive  gold  and  silver,  native  mercury,  and  sulphide  of 

mercQiy.     The  metals  and  minerals  of  which  the  supply 

ud  nature  are  such  that  they  are  unknown  in  the  general 

market  are  not  here  referred  to.     All  t)res  are  not  foimd 

in  ibondance  in  the  same  district,  in  the  same  kind  of 

rock,  or  in  the  same  kind  of  vein.    Ceraln  laws  exist,  in 

cMieooe  to  which  they  may  be  looked  for,  and  these 

livs  most  be  ascertained  by  observation.    What  is  true 

for  Cornwall  is  true  in  principle,  but  not  in  detail,  for 

Wales,  for  Chili,  for  Cuba,  and  Australia ;  and  if  the 

eiperieoce   acquired  in  Cornwall  is  taken  abroad,  and 

there  Applied  without  consideration  of  the   change    of 

circumstances  in  the  deposits,  it  will  fail.      Mineral  veins 

containing  ore  are  of  very  various  dimensions.    Of  their 

length  little  is  known.    They  are  traceable  in  some  cases 

for  many  miles  at  the  surface,  and  below  the  surface  they 

pfobably  ran  on  for  far  greater  distances.     It  is  difficult 

to  tty  what  is  the  inferior  limit  of  length,  for  pipe  veins 

and  shoots  are  often  in  sets,  and  connected  by  narrow 

crevkxs.     The  width  is  more  determinable  than  the 

length,  and  varies  from  a  few  inches  to  many  yards.     A 

silver  vein  in  Mexico  exceeds  fifty  yards,  though  not  for 

toy  great  distance.    The  width  is  sometimes  increased  by 

panllel  fissures  filled  with  ore,  and  threads  of  ore  per- 

v^ing  the  rock  that  encloses  the  vein.    This  condition  of 

veins  is  a  stockwerk,  and  lateral  veins  are  called  also  strings. 

The  depth  to  which  mineral  veins  bear  useful  deposits  of 

ore  is  unknown.    Tin  and  gold  have  been  supposed  to 

abonnd  near  thevtops  of  lodes  more  tlian  at  great  depths 

bat  this  is  not  likely.     The  tops  of  lodes  Often  consist 

chiefly  of  qoarta  and  iron  oxide  where  the  lode  con- 


tains a  large  quantity  of  iron,  with  or  without  coppei 
or  other  metals,  and  where  the  vein  stone  is  siliceoust 
Veins  in  granite  and  alate  are  vertical  or  nearly  so,  an^ 
the  same  qrstem  of  lodes  generally  shows  the  same 
underlie.  In  limestone  they  are  often  zigzag,  mere  gaps 
of  small  depth,  or  open  spsices  between  certain  beds  of 
limestone  and  shale.  There  are  certain  associations  of 
earthy  minerals  with  metal.  The  sulphides  of  copper 
are  generally  aooompanied  by  siliceous  minerals.  Rich 
ores  of  silver  are  often  found  in  gneiss,  with  quartz,  while 
silver-lead  ores  and  galena  are  abundant  in  limestones. 
These  general  indications  of  habitat  are  useful,  but  they 
cannot  be  trusted  in  all  cases.  Owing  to  the  nature  of 
mineral  veins  and  lodes,  their  hardness  always  differs  from 
that  of  the  enclosing  rock.  If  harder,  they  stand  out 
above  the  surface  as  walls;  if  softer,  the  top  of  the  lode 
is  more  rapidly  weathered  than  the  walls,  leaving  a 
depression.  In  either  case  the  lode  is  broken  away,  and 
carried  along  the  surfaoe  by  water.  When  left  behind 
the  heavier  portions  containing  the  ore  will  be  accumulated 
in  certain  places,  but  in  smaller  quantities  and  smaller 
particles,  as  they  are  more  distant  from  the  lode.  By 
following  up  from  point  to  point  the  traces  of  a  lode  from 
these  fragments,  a  miner  will  discover  the  position  of 
the  lode.  This  is  called  shoding.  When  a  lode  is 
reached  it  is  necessary  to  prove  its  direction  and  underlie, 
its  width,  and  its  condition  at  various  points  of  outcrop. 
For  this  pmpose  trenches  are  cut  across  the  direction  of 
the  lode  at  certain  points  where  it  ought  to  be.  These 
are  called  costeaning  pits.  These  are  generally  the  best 
means  of  dinovery,  without  the  outlay  of  much  money 
and  labour,  and  the  lapse  of  a  long  period  of  time. 
Mining  is  speculative ;  and  of  all  kinds  of  mining  that 
which  is  most  elementary,  namely,  the  discovery  of 
valuable  lodes  is  the  most  speculative.  At  one  time  a 
trial  and  the  expenditure  of  a  few  hundred  pounds  will  lay 
bare  a  deposit  of  enormous  value ;  at  another,  the  utmost 
prudence  and  intelligence,  with  capital,  will  end  in  failure. 
Lead  and  zinc  deposits  in  limestone  are  different  from 
veins  in  granite  and  slate,  and  the  search  for  lead  is  thus 
different  from  that  adopted  in  reference  to  copper.  Lead 
deposits  are  irregular,  and  the  process  of  shoding  adopted 
on  the  surface  with  regard  to  copper,  is  applicable  under- 
ground for  lead.  In  some  lead  districts,  were  the  ore  is 
found  between  bands  of  limestone,  this  method  is  appli- 
cable ;  Derbyshire  is  an  example  in  point.  It  is  not  so  in 
Flintshire  and  the  Isle  of  Man,  which  are  also  lead- 
mining  districts.  Mining  districts  are  to  some  extent 
indicated  in  a  good  geological  map.  They  0(!cur  where 
rocks  have  been  metamorphosed;  where  granites  and 
slates  and  schistose  rocks  are  found ;  where  granite  appears; 
where  the  contact  of  granite  with  sandy  and  clayey  ma- 
terial is  marked  by  changes  in  sands  and  clays,  and  where 
limestone  is  disturbed,  we  may  Lok  for  fissures  systema- 
tically grouped,  and  containing  crystalline  minerals  and 
ores.  The  more  remarkable  of  such  districts  are  those  in 
England,  Cornwall  and  Devon.  Derbyshire,  Northumber- 
land, and  Cumberland  are  the  chief  mining  counties  for 
metalliferous  ores  in  mineral  veins.  North  Walt* s  supplies 
lead  and  copper,«and  the  Isle  of  Man  is  rich  in  silver-lead 
ore.  In  North  Wales  gold  has  been  found.  Ireland 
contains  copper  mines.  Scotland  contains  lodes  in  its 
south-western  counties.  France  presents  five  metalliferous 
districts.  Belgium  is  rich  in  zinc  and  lead.  Spain  is  ex- 
ceedingly rich  in  most  of  the  metals.  Italy  is  very  rich 
in  iron  and  copper.  Germany  was  the  cradle  and  is  the 
school  of  scientific  mining,  and  the  variety  of  minerals 
found  there  is  very  great.  Silver,  copper,  lead,  tin, 
cobalt,  nickel,  bismuth,  antimony,  and  iron  are  all  found 
there,  and  some  under  circumstances  of  extreme  interest. 
Scandinavia  abounds  in  iron  and  copper.  In  Russia  there 
are  many  mining  districts,  and  silver  and  lead  are  worked 
in  the  Altai  mountains.  Throughout  Asia  mining  dis- 
tricts are  known  to  exist ;  and  the  itdands  of  the  Southern 
Archipelago,  as  well  as  Australia,  contain  important  sup- 
plies of  useful  metals.   Both  North  and  South  America 


no 


JOnSXTAL  or  the  SOOrBTT  OP  ABTS,  Maboh  17,  18«5. 


VQ  metiftlliferwu,  and  CeatMl  Am«riM  «till  yields  ilie 
ohMf  rapplies  of  silver.    The  luMlve  oopper  on  the  4iores 
of  Lake  Superior  k  one  of  the  moet  reoMfkafcle  depotita 
in  the  world.  Wheo  a  \oAe  is  knowo  to  enet,  and  the  indi- 
catiom  justify  opeiatioaa,  ii  iatMaal^to  rink  a  pit  od  It  or  cut 
H  by  a  level  or  adit  driven  In  fiom  the  nearest  hill-eide.  If 
ore  18  foond  it  may  be  ran  08t  from  meh  ao  adit,  and  if 
water  comes  in  it  may  be  dnUoed  without  cost  from  all 
workings  above  the  pofftt  atwtuoh  the  adit  cats  the  lode. 
AMoming  that  the  lode  iinprofes  on  going  down,  and 
jostiiies  a  farther  outlay,  a  shaft  is  pat  down  to  out  it  at 
some  convenient  point.    At  various  depths  eross-ents  may- 
be made  towards  the  lode  to  prove  its  pontion  and  Mie 
state  of  the  gnmad  and  of  the  ore.    All  lodes  are  in  thetr 
nature  irregular.    Tliey  contain  what  are  called  oonrses 
of  ore,  or  they  are  banohy  and  asnlain  poolostsof  ore.  The 
former  condition  is  that  of  a  deposit  of  ore  oniferm  within 
leeitain  limits  of  depth  and  distance,  eocoeeded  by  ban«n 
portions.    Experience  has  too  eHen  proved  that  there 
IS  no  dependence  to  be  plaaed  on  the  presumed  eon- 
tinuaooe  of  eoafsoi  of  ore  in  any  direction.     Bunches 
and  pockets  of  ore  oensfa*  of  expansioos  of  a  lode  filled 
with  ore,  or  portions  of  a  large  lode  exceptioBally  rich. 
Goarses  of  ore  ooonr  not  unfreqnently  in  the  great  copper 
sunen  of  Cornwall.    Pockets  cff  ore  are  most  common  in 
the  kad-miniiig  distriets.    Mining  work  includes — first, 
•the  removal  of  ore  already  disoovered ;  secondly,  the  lay- 
ing out,  and  bringing  into  a  convenient  state  for  extrac- 
tion, the  oonrses  and  bunches  of  ore  already  discovered  ; 
and,  thirdly,  the  organising  of  (rials  and  discoveries  in 
those  parts  of  the  kdenotyet  proved  to  hear  ore.    Judg- 
ment is  needed  in  laying  oot  a  mine  so  as  to  secure 
a  supply  of  ore  to  pay  expenses,  retaining  a  reserve  in 
ttie  event  of  the  supply  failing,  and  expending  a  f^ir 
proportion  of  the  profits  in  trial  work.   Owing  to  the  irre- 
gularity of  lodes,  shafts  must  be  pot  down  to  suit  the 
condition  of  the  lode.    Thus  slant  shafts  are  sank  either 
from  the  surface  or  frsm  some  point  below,  and.  by  per- 
petually following  the  ore  and  removing  it  wherever  there 
is  sufficient  to  miSm  it  profitable,  the  worin  become  ex- 
tremely oompliaated.    It  is  impossible  to  carry  on  mtnisg 
operatioas  on  a  large  smle  in  mineral  veins  withoat  tim- 
bering. When  the  vein  is  neariy  vertical,  it  requires  little 
timbOTing  to  prevent  the  walls  from  coming  together, 
especially  when  the  country  is  setid,  and  the  walls  clearly 
defined.    But  there  are  eases  where  the  excavations  are 
ao  large  as  to  reader  timbering  a  very  costly  operation. 
fiooMttmes  the  waters  of  the  mine  tend  to  rot  the  timbers 
that  are  ni«ed  to  shore  up  walls,  and  keep  the  overhanging 
wall  from  closing  in  on  tlie  foot-wall.    There  is  no  ob}ec- 
tion  to  tile  use  of  gunpowder  in  blasting  in  metal  mines. 
Judgment  is  needed  in  deciding  on  the  position  and  depth 
of  the  bore-holes,  to  take  advantage  of  natural  jorats  in 
the  rock,  and  remove  large  blocks.    The  plan  of  a  metal 
mine  is  rarely  systematic.     Bot  there  is  always  one  lead- 
ing idea  bsaed  on  the  method  of  removal  of  the  water, 
aiM  connecting  this  with  discovery.    Where  the  rainfall 
is  laige,  the  water  that  accomnlates  in  a  deep  mine  may 
become  very  considerable,  as  it  comes  in  from  above,  from 
the  sides  where  the  lode  connects  with  small  branches  and 
strings,  and  from  below.    It  most  be  removed  at  the 
amallest possible  cost;  but,  unless  care  is  taken,  the  water 
lifted  from  one  mine  may  find  its  way  down  another,  or 
xeqnire  to  be  lifted  over  and  over  again  from  the  same 
workings.    To  avoid  this,  systematic  drainage  of  groups 
of  mines  is  desirable,  and  deep  adits  are  cut,  which  receive 
the  waters  of  a  mmber  of  pioperttes  and  convey  them  to  a 
distance.  In  Cornwall  the  great  adit  receives  thewateraof 
the  nnmerous  mines  in  Gwennap  and  Redruth  districts, 
and  aneasores  thirty  miles  in  length.    One  bmnch  pen^ 
trates  ground  seventy  fiithoms  below  the  surface.    The 
water  thus  conveyed  »  dischafged  into  the  sea  forty  feet 
alxive  high-water  mark.    In  the  constmotionof  long  lines 
of  deep  adit,  it  is  desirable  to  cross  at  right  angles  the 
direction  of  the  priooipal  lodes  of  the  district.    Metal 
mines  are  reached  by  ladders  placed  veitically  in  tlie 


•flhafte,  bat  when  the  depth  is  great  the  descent 
ascent  become  extremdly  exhausting,  and  waste  time  as 
well  as  strength.    Of  late  yean,  man-engines  have  been 
adopted,  by  means  of  which  the  men  can  reach  their 
wonc   and  leave  it  with  comparative  comfort.     Man- 
engines  are  not  needed  for  shallow  mines,  and  wonld  not 
be  advantageous  wtiere  the  depth  is  less  than  900  fathoms ; 
below  this  the  gain  is  very  great.    Almost  all  the  mining 
work-in  Cornwali  is  executed  by  contract.    There  are 
two  classes — the  **  totmen,*'  who  excavate  at  a  price  per 
fathom  of  ground,  and  the  **  tribaten,"  who  speeiilate  on 
ore  ground  when  reached.    Poor  mines  are  worked  by 
tut-work,   but  when  good  ore  is  reached  the  totman 
engages  to  raise  it  at  a  certain  price  per  fathom.    In  other 
cases  the  tributers  come  in  and  speculate.    Tbey  Bgne 
to  work  a  portion  of  the  lode  for  a  given  time,  reoeinpg 
a  eertain  agreed  portion  of  the  ores  raised.    If  the  ore 
be  rioh,  they  accept  a  small  percentage  of  the  value,  if 
poor,  they  demand  a  laiger  percentage.    The  eaptaim, 
having  decided  the  value  to  the  best  of  theu'  iudgment, 
pat  up  a  portion  or  pitch  to  auction,  the  bidding  being 
downwards,  and  the  parties  who  bid  being  each  repre- 
sented by  one  man.    The  ores  are  generally  raised  by 
machinery  and  (miken  at  the  sorface.    In  addition  to  the 
quantity  of  rubbish  lefH  below  there  is  thus  generally  a 
waste    heap,  or  atUe,  at  the  pit-mouth.    This    is  (xo- 
duoed    during   the    opersiion    of    dtemng.      l^ofeuor 
Ansted  then  gave  a  brief  recapitulatioo  of  the  geoenl 
subject,  and  concluded  with  tiie  following  remarks  :— 
Thus  it  is  that  geology,  applied  to  the  arts,  is  a  sabject  of 
real  and  vital  interest  to  all  of  us.    In  endeavouring  to 
illuBtmte  this,  and  interest  you  in  the  nibject,  I  have  cos- 
fined  myself  as  much  as  possible  to  familiar  &ct8  and  ex- 
emplifications.   I  need  not  point  oat  to  yoa  liiat  to  follov 
these  generalisations  into  detail  one  must  possess  a  veiy 
wide  range  of  knowledge  and  great  prsctical  experieooe. 
These  can  rarely  be  oomfaioed  in  one  penon ;  and  thus 
the  agriculturist,  the  engineer,  the  miner,  and  the  maira- 
facturer  must  each  learn  his  own  department  of  prastical 
geology,  and  apply  it  to  hts  own  parposes.    The  search 
after  this  knowledge  is  as  interesting  as  the  knowledge 
itself  is  useful ;  and  the  mterest  is  increased  wheo  tiie 
student,  before  seelung  out  that  which  belongs  to  his  owa 
department,  will  make  himself  master  of  so  much  of  tha 
general  subject  as  to  see  the  bearings  of  theoretical  views 
on  all  tlie  details  that  come  before  him.    There  are  other 
applications  of  geology  that  I  have  not  brought  uoder 
your  notice  in  these  lectures.   Among  them  I  would  eapa* 
cially  point  out  its  application  to  the  fine  arts.     I  meotioo 
it  now  to  remind  you  that  the  subject  of  applied  geoloey 
is  far  from  being  exhausted ;  that,  in  &ct,  I  have  only 
considered  it  in  one  aspect,  and  that  the  many-ndel 
science  that  deals  with  the  earth,  its  history,  its  structoRi 
its  grand  physical  features,  and  the  causes  that  have  pn>- 
du(xd  and  are  daily  modifying  them,  is  no  leas  calculated 
to  interest  the  artist  and  the  poet  than  the  farmer  aM 
the  maniUOsctarer.    There  is  no  Ihnit  to  the  study  when 
we  engage  in  the  comparison  of  the  works  of  Natore, 
with  their  application  to  the  reqairementB  of  man,  sod 
the  operations  of  man's  intellect. 


FiFTBBHTH  O&DiHABT  Mnmira. 

Wednesdaj,  Mareh  ISth,  1^5 ;  Thcanas  S. 
Winter,  Esq.,  in  the  chair. 

The  following  candidates  were  propoeed  for 
election  as  members  of  the  Society  : — 

Bmndt,  F.  G.  W.,  8,  Abohureh  Chambers,  Abehoicb- 

lane,  E.C. 
Drake,  Francis,  Friar-lane,  I>ios8ter. 
Jacobs.  Lewis.  146.  etrand,  W.G. 
Kiel,  George  Middleton,  16.  StaDley-gardens,  W. 
Oakes,  William  Smith,  Addison^ioad,  Kensmglon,  W. 
Snnes,  K.  Phillips,  66,  Ooleman-street,  E.G. 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  Maboh  17,  1865. 


2dl 


S4nehaa,  Mra^  Norfolk-lioiM8»  AxwrndaLmfoan^  N. 
Wilkm,  Fredoriek,  10,  Spciog-gmleiM,  &W.i 

The  following  caadidiiteA  were  belloied  for 
and  duly  elected  memben  of  the  Society : — 

Dibky,  George,  72,  Maiden-road,  HaverAtock-hill,  NJW' 

MEei,  Henry  Thompsoo,  61,  Strand,  W.C. 

Baiaan,  Capt.  Gabriel  J.,  6,  BeUize-park,  Hampttead, 
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05  HABINK    ENGINES    VRCm   1851    TO   THE 

PRESENT  TIME. 

By  N.  P.  Bmuffi,  Biq.,  Engineer. 

The  bklory  of  the  origiii  of  the  marine  engine^  and  Ua 
skm  advanoe,  haa  been  io  often  written,  that  I  iitel 
jMored  I  ahaJl  not  eanie  mnofa  dia^»pointnent  if  I  pais 
over  tfaat  alreadT  wom-eui  raljoct.  I  propoie,  tlierefore, 
to  iatrodnoe  to  your  notice  the  nuffine  engine  aa  it  was  in 
1851,  and  the  improvenieoti  which  have  taken  plaoe  fiooi 
tkat  period  to  the  preient  time.  Ab  the  preient  paper 
aBndea  to  the  year  1861,  it  will  not  be  deemed  oat  of 
piaee  to  deeeribe  briefly  the  marine  enginea  shown  in 
tbe  JSxhibftkm  of  that  date.  The  aofew -propeller  waa 
then  making  hot  alow  pvogreaa,  coQteqneotly  the  attention 
of  oar  eagmeen  was  diverted  from  atraining  their  talenta 
U>  prodnee  more  perfect  anangemenlai  Tbe  followiog 
esMBpIea  of  marine  enginea  west  exhiUtedi 

For  the  paddle-whwl,  the  engines  wer»  ananged  aa 

fitUows: — ^Veftical,  angnlar  or  inoliiied«  direst  aeting,  and 

QsdUating;  far  the  soiew-propeller,  n  mere  varied  and 

Tiiimis  eolleetien  was  given,  conpriliag  disc,  roin>y ; 

for  horiMMital  direct-aeiing  typea,  were  the  following, 

doslils  psntoD-rod,  return   coonecting-red,  trank;  after 

i^ntt,  aoDDlar  cylinder,  vertlml  direot*aotmg,  inclined 

dii  wist  ting,  single  piston-rod ;  and,  lastly,  a  bnam  engine. 

Tbt  largest  pair  of  engines  were  700  hocie  power  ool- 

heiively,  hormootal,  direot-aotiag,  single  piston-rod*   The 

tnnk  eiigjnee  were  eo  hors^iwwer  collectively;  these 

tee  exaiwplea  were  adapted  for  the  serew.      For  paddle- 

vheeb,  the  engines-  of  the  greatest  power  were  a  pair  ol' 

140  liuiau.  power,  of  Belgian  repote,  the  fmmiag  and 

fsd^le-ccmrea   being    of    wroogfat^iion,   thus   eoaaring 

idbieat    strength   with    a   redootion  of  material  and 

vdjrbt.     To  describe  each  ex^ine  in  detail  would  be 

tediMi^  an  well  as  of  little  value  to  the  engineer  of  the 

iramt  day.     AUusioD  to  the  defects  and  improvements 

viil  be  found  under  the  difierant  descriptions  of  the  ne- 

csBsiy  appendages. 

lirill  now  pr«weed  with  a  brief  notice  of  the  marine  en* 

psei  exhibited  in  the  year  1862,  when  it  will  be  seen  thai  a 

9«tt  improvement  had  taksn  place,  between  the  two 

<iitei  aUoded  to.     We  are,  I  am  happy  to  slate,  stUl 

nttJcing  an  advance,  and  I  trust  to  be  able  this  evewng  to 

^icKriiie  these  improvements;   but,  at  the  same  time, 

I  beg  to  floggest  thai  there  is  plenty  of  room  for  farther 

improveiuCDt  in  the  detail  of  marine  engines,  which, 

•iottbtlesB,  will  be  ere  long  taken  into  consideration  by 

thosB  interested  in  these  matteim 

In  the  year  1862.  oor  International  Exhibition  wee 
again  held,  and  with  much  success  as  far  as  regaide 
marine  engines.  The  chua  exhilrited  shewed,  great  im- 
troTcnicnt,  both  in  design  and  arrangement.  The  oaril- 
UtiDg  engines  adapted  for  the  pa£ile*wheel  did  not 
eahibii  moch  aHeration,  althongh  it  cannot  but  be  said 
that  in  detail  a  change  for  the  better  waa  penseptible. 
With  reference  to  the  engine  adapted  for  the  screw,  a 
compleie  ravolntion  had  taken  place  since  the  Exhibition 
of  1 85 1.  Valves  and  gear  were  altersd,  starting  gear  aim  - 
pUfied ;  positionB  of  eondenseri,  air  pomps  aod  valvca,  in  a 
mueh  more  correei  state ;  number  of  details  lessened;  and, 
in  fact,  the  entire  arrangement  fast  approaehing  to  a 
stale  of  peribatieu^  vis.,  nocemibility  to  all  the 


parte  in  action  witheiit  diaarranganeoL    The  ibllowing 
is  a  brief  acooont  of  the  writer's  observation  of  the  clam 
of  marine  enginea  exhibited  :~The  p«ddle  engines  were 
vertical  and  inclined,  oscillating,  of  the  ordinary  type  and 
amngemenk    The  valve  gear  waa  oC  two  kinds — lhe> 
coomer-balanosd  eooeatric,  and  tbe  ordinany  link  motion. 
The  air  pne^M  were  woritod  by  eeoeotricr  in  acme  ioslanees, 
and  in  others  hf  cranks.    The  mode  of  starting  was  by 
the  oedinary  ratohei  or  wheel  and  pinion— the  bilge  and 
feed  pomps  were,  in  some  cases,  worked  by  the  ooctUatioik 
of  the  cylinder,  and  in  others  by  sepeiate  eccentricsi 
The  means  for  disQonneetiDg  were  ol  the  disc  and  th» 
drag-liok  kinds.    Paddle-wkicela    were   exhibited  with 
fixed  and  feathering  floats.    Five  examples  of  oseiilating 
engines  were  exhibited,  including  models  and  drawiDga* 
The  engines  for  the  serew  propeJler  wese  aa  follows:—- 
One  pair  of  douUe  trunk  enghns,  having  injection  ooo* 
densen  with  an  improved  arrangement  of  air-pumps  and 
valves.      The  double   pisten.rod  zetom  connecting-rod 
type  waa  well  repreBcoted;  thia  arrangement  is  uaad 
on  aeooont  of  the  great  length  of  stroke  and  connects 
ing-iod  attainable  in  a  given  space.    In  the  Exhibitioo 
now  allnded  to  there  were  six  pairs  of  engines  of  this 
class,  with  injcotien  oeadenasrs  and  air>pomps  of  the  or- 
diaaiy  arrangement,  and  one  pair  of  engines  with  the  im- 
proved arrangemeni  of  ceodensen,  pumps,  and  vaLvesL 
The  single  piston  type  of  engine  was  not  Isrgely  represented 
—one  pair  with  the  improved  injeetion  coodenaer,  pompa, 
and  valves,  and  one  pav  with  those  of  the  ordinary  kind. 
Tlfes  single  trunk  arrangement  waa  xepresentad  by  one 
pair,  with  singls^aoking  trunk  air^^pnmps  in  the  oondensem. 
The   a».pansp  trunk   witk  double  pisten-rodn  retnitt 
connseting-rod  engine  was  shewn   by  dmwings  only. 
Verlieal  direot*aeti»g  euflines  were  repnsanted  thus— one 
pair  with  annular  c^lindeis,  donble  piston-rods,  and  in^ 
jeotion  eondensevs  of  the  oidinary  kind ;  one  pair  with 
single  piston-rods  and  sinrfase  condenssis;  and  aaothet. 
pair  as  tbe  laat,  with  oidinary  condensers. 

It  will  be  undsmlood  thai  in  the  previoes  examples  the 
cylinders  were  arranged  in  pain,  tiie  cranks  being  at  right 
an^es.  In  order  to  obviate  the  atmins  inipeoad  at  the 
extrensity  of  each  stroke,  one  firm  exhibited  enginea 
with  three  eyliadem,  with  spur  gearing  for  reversing, 
stepping,  Ac.,  which  were  termed  the  expansive  and 
economical  principle.  Lastly,  I  allude  to  the  writer's 
iurention  **  Burgh  and  Cowan's  patent  antifriction  trunk; 
engine,'*  so  arranged,  thai  the  friction  of  ths  tninks  is 
dispensed  with,  and  no  ana  lost  in  die  cylinder.  This 
arrangemeni  waa  repsesentsd  by  a  pair  of  engines  and. 
drawings.  Having  thna  briefly  allnded  to  the  marine/ 
engines  exhibited  m  the  two  International  Exhibitions  of 
1851  aixl  1862,  1  will  nosr  proceed  to  give  a  detailed 
description  of  each  portion. 

The  arrangemeni  of  marine  engines  in  the  hold  of  the 
ship  is,  perhaps,  not  generally  thought  to  be  of  so  much 
inipoiance  aa  it  really  ia.  It  shonld  be  strictly  under- 
stood that  the  attention  required  for  engines  of  river 
steamem  bears  no  coraparisoa  with  that  required  for  marine 
engines ;  iossgine  a  ship  in  a  gale«  and  heaied  bearings, 
and  a  faint  idea  can  be  formed  of  the  duties  required,  and 
the  reason  for  a  free  access  to  all  the  working  parik 

For  the  purpose  of  illustration  to  those  present,  not 
profesrional  engtucsra,  I  wiU  briefly  spedfv  what  the 
neccfeary  component  parts  of  a  pair  of  marine  engines 
ol  the  preseni  day  consist  of,  viz.,  cylinders^  piston^ 
slide  valves,  piston  rods,  slkie  casings^  expansion  valves^ 
blow-through  valves,  piston  rod  guides,  connecting- 
rods,  oTOfls-hsada,  mam  frames,  crank-shaft,  eccentrics, 
rods,  liido,  valve  rod%  gnkles^  condensers,  sir-pomps 
and  valves,  ii^sotwn  valves,  snifting  valves,  dissharge 
vaivesv  bilge  and  feed-pumps,  valves  for  the  same, 
starting  gear,  and  turning  gear,  lubricators,  and  aU  the 
necemary  leven,  bolts,  nnis,  Ac  It  will  thus  be  seen  that 
marine  engineers  have  more  difficulties  to  contend  with 
th^n  IB  genenUy  known.  To  understand  the  use  and 
roai  cbaiaoter  of  eneh  of  the  above  details  is  not  the  worio 
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of  weeks  or  months,  but  yean.  It  should  oot  be  for- 
gotten  either,  thAt  the  hooonr  of  oar  nation,  and  the 
fives  of  its  representatives,  are  often  in  the  hands  of  the 
marine  engineer.  1  will  now  proceed  with  the  descriptive 
illastration  of  details,  showing  defects,  ioiprovements,  and 
flnffgestions  for  the  fatnre,  commencing  with  slide  valves. 

These  valves  govern  the  entr6e  and  exhaust  of  the 
steam  to  and  from  the  cylinders.  Two  kinds  or  classes 
of  valves  are  now  universally  used,  the  common  and  the 
equilibrium ;  the  former  is  so  well  known  that  a  descrip- 
tion of  it  is  scarcely  necessary.  I  will  only  observe  that 
its  use  for  larger  engines  is  much  on  the  decrease,  on 
account  of  the  stroke  of  the  valve  being  due  to  its  outside 
lap,  which  for  large  ports  is  considerable.  Equilibrium 
valves  are  so  called  from  the  equal  action  of  the  steam 
tending  to  lift  the  valve  from,  as  well  as  to  press  it  on  its 
facing.  These  valves  are  double-ported  to  reduce  the 
stroke.  One  firm  has  lately  introduced  three-ported 
valves,  to  still  further  reduce  the  stroke.  In  order  to 
reduce  the  friction  of  the  valves  on  the  facings,  rings  are 
used  encircling  the  body  of  the  valve,  adjustment  being 
gained  by  screws,  ratchets,  and  springs  to  prevent  loose- 
ness. In  some  cases  a  communication  from  the  back  of 
the  valve  to  the  condenser  is  arranged,  to  still  further 
reduce  the  pressure  on  the  valve  facing.  Slide  rods  are 
usually  one  to  each  valve,  but  latterly  two  have  been 
introduced  for  large  valves,  which  no  doubt  greatly  assist 
in  guiding  the  Vdklve  during  its  action. 

The  next  portion  in  rotation  will  be  that  for  work- 
ioff,  reversing,  and  stopping  the  action  of  the  slide 
valve,  univerNilly  known  as  the  **  valve-link  motion." 
The  date  of  the  origin  of  this  motion  is  doubtful.  Mr. 
Zerah  Colbmn,  in  his  new  work  on  locomotive  engineer- 
ing, tells  us,  however,  that  1882  is  the  earliest  period 
of  its  application  for  locomotives.  Marine  engineers  in- 
troduced it  firstly  for  osciliatinff  paddle-wheel  engines ; 
afterwards  for  fixed,  horizontid,  and  vertical  engines 
adapted  for  the  screw  propeller.  The  object  of  the  link 
motion  is  to  reverse  the  action  of  the  slide  valve  without 
disconnection.  The  links  now  in  use  are  of  two  kinds — 
dotted  and'  solid.  The  slotted  link  has  the  sliding  block 
within  it,  whereas  that  of  the  solid  kind  slides  within  the 
block.  The  means  adopted  for  raising  and  lowering  the 
link  are  various.  One  maker  prefers  to  use  a  lever, 
secured  on  a  weigh^shaft,  passing  over  the  front  part  of 
the  cylinders,  motion  being  given  by  a  worm  and  wheel, 
the  former  being  keyed  on  or  forming  part  of  the  starting 
wheel  shaft.  Another  firm  deems  it  better  to  impart 
motion  to  the  lever  by  a  ratchet  and  piniens.  A  third 
authority  raises  and  lowers  the  link  by  a  rod  connected 
to  a  block  surrounding  a  coarsely-pitched  screw,  motion 
being  given  to  the  screw  by  mitre  gearing ;  whilst  another 
firm  prefers  to  fix  the  block,  with  the  screw  to  be  elevated 
and  lowered.  These  two  last  are  undoubtedly  the  most 
powerful  of  the  examples  given. 

The  systems  at  present  adopted  for  guiding  the  slide 
valve  rod  are  of  three  kinds.  First,  the  dove-tailed  guide, 
similar  to  that  used  by  tool-makers  for  the  arm  of  a 
shaping  machine.  Secondly,  a  block  of  gun  metal  sliding 
on  two  fixed  turned  rods  as  guides  over  and  under  the 
valve  rod.  Thirdly,  the  valve  rod  secured  to  a  square 
bar,  working  in  a  bracket,  and  cap  to  correspond.  This 
last  may  be  said  to  be  the  most  simple,  but  pet  haps  not 
■0  rigid  as  the  first  example.  The  double  guides  are 
complicated,  but  at  the  same  time  produce  the  rigid 
resistance  to  the  strains  imposed  on  the  valve  rod  by  the 
vibration  of  the  link. 

Some  makers  of  marine  engines  prefer  to  allow  the  link 
to  rest  or  hang  on  the  block  pin  inserted  in  the  lever  of  the 
slide  rod  weighshaft.  Such  a  practice  dispenses  with  guides. 
Exoesi»ive  vibration  of  the  link  on  or  in  its  block  greatly 
deteriorates  the  action  of  the  valve,  it  being  understood 
that  whilst  the  link  has  an  ascending  or  descending 
motion,  as  well  as  sliding,  the  strain  on  the  valve  rod  is 
increased,  and  at  the  same  time  the  stroke  is  effected. 
The  excess  of  the  vibratory  motion  is  painfully  peroeptible 


in  the  ordinary  slotted  link ;  the  eccentric  rods  being  con« 
nected  beyond  the  block  pin,  a  direct-action  cannot  ensue. 
The  distance  between  the  centres  of  the  eccentric  rods  and 
block  regulates  the  amount  of  indirect  action .   Links  of  this 
kind  are  often  hung  ftom  a  rod  connected  in  the  centre  to 
the  link,  either  to  the  clip  or  at  the  back.    This  is  far 
better  than  at  the  lower  end,  as  the  connection  of  the  soa- 
pension  rod  regulates  the  ascending  and  descending  motion 
of  the  link  whilst  at  work.    The  link  resting  on  the  block 
when  for  ffoing  a-head,  obviates  to  a  certain  extent  some 
of  the  eviL  alluded  to.    The  gain  by  the  introduction  of 
the  solid  link,  with  the  eccentric  rods  connected  at  ita 
extremities,   is  strength  with  less  material,  but  the  vi- 
brating motion  is  not  decreased.    In  order  to  obtain  a 
more  direct,  and,  if  possible,  a  perfect  action,  the  eccentric 
rods  have  been  secured  to  the  link,  so  that  the  centre  of 
connection  may  be  on  that  of  the  block,  and  by  this  the  vi- 
bratory motion  is  effectually  got  rid  of.    There  have  t)een 
two  distinct  modes  for  accomplishing  this,  which  I  have  had 
the  opportunity  of  observing.    The  first  example  is — ^iwo 
solid  links,  one  on  each  side  of  the  block,  the  eccentric 
rods  being  connected  to  pins  on  the  outer  face  of  each  link, 
the  inner  face  and  sides  being  sustained  in  a  groove  in  the 
block,  whi<^  oscillates  on  its  axis,  in  the  eye  of  the  valve 
rod ,  the  links  being  one  on  each  side.    The  second  examplo 
is  like  the  first  in  principle,  but  one  solid  link  only  is  used, 
of  a  dove-tailed  form  in  section,  at  the  inner  face,  to 
prevent  the  link  from  slij^g  out  of  the  groove  in  the 
block ;  the  ecoentrio  pins  are  fixed  in  the  extremities  of 
the  link,  and  the  rods  are  attached  as  in  the  last  example, 
but  with  a  single  eye.    The  writer  has  designed  a  solid 
link  and  connection,  which,  although  not  superior  in  prin- 
ciple of  action    to    the    two  lost  examples,    is    more 
simple  in  construction,  and  has  leas  working  portions; 
therefore  it  may  be  held  to  be  worthy  of  introduction. 
A  solid  bar  of  iron  is  slotted  at  each  end,  to  receive  the 
single  eye  of  each  eccentric  rod,  so  that  the  entire  surface 
of  the  link  remains  unbroken ;  it  is  secured  in  a  block 
with  an  adjusting  portion  and  key  at  the  back,  the  front 
being  open  suflSciently  to  admit  of  the  ascent  and  descent 
of  the  eccentric  rods ;  adjustment  in  front  can  be  attained 
by  loose  portions  and  set-screws,  but  this  last  is  not  im- 
perative, as  the  wear  of  the  link  and  blopk  is  very  slight 
when  the  acting  eccentric  rod  is  on  the  centre  of  the 
block ;  the  block  has  provisions  on  each  side  for  suspen- 
sion, the  valve  rod  having  portions  formed  to  receive  the 
block ;  the  hack  part  of  the  rod  works  in  a  dove-taUed 
guide  of  the  ordinary  kind. 

It  now  becomes  necessary  to  treat  of  the  sa^pen- 
sion  or  lifting  rods  for  solid  links;  for  this  a  few 
words  will  suffice.  As  the  ascent  and  descent  of  the 
link  whilst  in  motion  are  governed  by  the  length  and 
position  of  the  rod,  it  is  almost  needless  to  state  that  the 
suspension  rod  shouH  be  connected  in  the  centre  of  the 
connection  of  the  eccentric  rod.  The  link,  when  for  going 
a-head,  should  be  down.  It  may  now  be  argued  that  the 
vibration  of  the  link,  when  for  going  astern,  must  be  ex- 
cessive. Granted ;  but  as  the  forward  motion  of  the  ship 
is  of  the  most  importance,  it  is  not  unfavourable  to 
economy  to  adopt  the  connection  alluded  to.  In 
some  cases  the  solid  link  is  g^aided  at  the  top 
or  bottom,  but  this  is  only  required  when  an  over- 
hanging or  outside  connection  of  the  eccentric  rods  is 
resorted  to. 

The  next  portion  for  consideration  is  the  expansion 
valve  and  gear;  the  use  of  this  valve  is  to  allow  the 
steam  to  be  cut  off  at  the  early  or  given  part  of  the 
stroke  of  the  piston,  and  the  expansion  or  elasticity  of 
the  steam  completes  the  power  required.  Kow  it  is 
certain  that  the  use  of  high  pressure  steam  for  large 
cylinders  and  short  strokes,  produces  excessive  shocks  at 
the  commencement  of  the  strokes,  and  thereby  entails  an 
increase  of  strength  in  the  materials  used,  so  that  the 
proportions  are  larger  than  when  for  ordinary  purposes. 
It  is  clear  also  that,  when  steam  is  admitted  at  an  exces- 
I  sive  pressure  against  the  piston  suddenly,  it  (the  piston) 
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Rceives  an  impetus  equivalent  to  the  power  impoaed,  and 
in  no  case  whatever  could  an  engine  of  proportions  for 
tov  prersare  resist  the  strains  imposed  by  the  use  of  high 
presNire  steam .  The  ordinary  pressure  adopted  by  maiine 
eogineers  is  from  20  to  SO  lbs.  per  square  inch,  more  oilen 
the  fonner  than  the  latter.  I  am  not  aware,  however,  of 
SDV  cause  why  60  to  80  lbs.  should  not  be  adopted,  with 
a  great  increase  of  economy  and  power.    Of  course  the 

rent  proportions  of  engines  and  boilers  would  have  to 
increased,  if  the  same  materials  were  used,  but  steel 
boiien,  shafts,  and  rods  might-  be  introduced  with  con- 
adenble  advantage,  embracing  great  strength  with  less 
weight. 

&Ting  alluded  to  the  ordinaiy  pressures  at  pi^esent 
and,  it  will  be  well  now  to  advert  to  the  expansion  valves. 
These  valves  are  of  three  kinds — ^throttle,  slide,  and 
tcbolar. 

The  motions  imparted  to  the  throttle  valve  are  oscil- 
lating and  revolving,  the  latter  is  now  most  generally 
adopted,  but  with  this  disadvantage,  that  the  action  is 
eqQsl  both  for  supply  and  cutting  off. 

The  slide  valves  are  of  the  ordinary  and  gridiron  type, 

the  latter  may  be  said  to  be  the  better,  on  account  of  the 

itroke  being  so  ehort  in  comparison  to  that  of  the  former. 

Tubular  valves  are  tubes  inserted  in  each  other,  with 

ports  to  correspond,  a  sliding  or  rotai^  motion  aocem- 

plishing  the  desired  effect.     The  motions  imparted  to 

theie  several  valves  are  generally  uniform ,  either  by 

mitre  gearing  or  eccentrics,  consequently  the  action  of  the 

vilves  is  not  perfect.     The  proper  motion  for  an  ez- 

psDsioo  valve  is  to  open  gradually  and  close  suddenly ; 

to  obtain  this  the  old  but  correctly  working  cam  must  be 

Tttorted  to ;  this  useful  arrangement  is  too  often  discarded  to 

make  place  for  newer  but  less  correct  productions.    It 

may  of  coarse  be  urged  that  the  cam  is  not  applicable 

lor  bigh  velocities,  but  undoubtedly  its  use  might  be 

atUlned  by  introducing  stiff  gear  and  perfect  equilibrium 

doable  beat  valves ;  by  dividing  this  valve  centrally  a 

more  correct  action  can  be  attained,  in  relation  to  that  of 

the  steam,  on  the  valve  whilst  closed  and  open.    The 

meritB  and  demerits  of  the  expansion  valves  here  alluded 

to  are  almost  equal.    The  ordinary  throttle-valve  has  lees 

fiiction  than  any  yet  introduced,  but  it  possesses  the 

great  evil  of  throttling  the  steam  when  closing ;  also  when 

this  vslve  is  worked  by  levers,  or  has  a  vibratory  motion, 

shoald  the  stroke  be  lessened,  the  full  area  cannot  be 

attained.     The  last  evil  is  dispensed  with  in  the  remaining 

eiample,  as  the  ports  or  openings  are  much  larger  than 

reqoiied  when  the  valve  is  at  full  stroke,  and  not  too 

snail  when  the  least  motion  is  given.    The  friction  of 

the  gridiron  iron  valve  is  perhaps  in  excess  of  the  other 

examples,  as  in  the  case  of  the  tubular  valves  the  action 

oCthe  steam  is  neutralized.    nThe  means  adopted  for 

altenng  the  grades  of  expansion  valves  whilst  in  motion 

•remioos.  A  spiral  motion  is  the  one  universally  adopted, 

and  there  is  not  the  least  doubt  it  is  correct. 

I  will  now  call  attention  to  the  following  description  of 
an  expansion  valve  and  gear  which  I  have  designed  for 
high  velocities  :-^A  cylindrical  casing  has  within  it  pro- 
jectioDB  at  giv«n  positions ;  two  of  these  projections  act  as 
■paces  be^  ween  the  ports  of  ordinary  tubular  valves.  The 
nlve  now  explained  is  tabular,  but  the  area  centrally  is 
half  of  that  of  the  ends,  which  are  parallel  for  given 
lengths,  due  to  the  stroke  of  the  valve.  These  parallel 
lengths  also  regulate  the  neutrality  of  the  valve  whilst  in 
action.  At  the  present  time  the  means  adopted  to  impart 
the  motion  is  a  disc  of  metal  with  a  circular  slot ;  within 
this  slot  is  a  brass  nut  into  which  is  screwed  a  pin.  The 
oonoectiog  rod  of  the  valve  is  attached  to  the  pin  in  the 
ordinary  manner.  The  means  for  altering  the  gi^es  of 
expansion  is  by  loosening  the  pin  by  its  handle,  and 
aUotring  the  nut  to  slide  in  the  slot  to  the  required 
pofdtion.  It  is  almost  needless  to  add  that  the  steam 
eaten  at  the  side  of  the  casing,  and  escapes  aroimd  and 
Ibrough  the  valve,  keeping  it  in  sqcdlibriuin. 
The  valves  next  in  requisition  are  those  for  the  ends  of 


the  cylinder,  commonly  known  as  relief  valves.  The 
usual  kinds  adopted  are  discs,  with  springs  or  weij^hts  to 
resist  the  given  pressure  of  the  steam.  The  action  of 
these  valves  is,  of  course,  due  to  the  excess  of  pressure 
within  the  cylinder  over  that  of  the  resistance  caused  by  the 
springs  or  weights.  It  has  been  proved  that  in  the  case 
of  excessive  priming  of  the  boilers  the  cylindeis  are  sud- 
denly flooded ;  in  order  to  release  the  water,  cocks  are 
sometimes  used,  but  in  many  instances  the  springs  or 
weights  are  lifted  by  levers.  Now,  in  the  case  of  cocks, 
if  not  provided  with  valves  beyond  them  they  mast  be 
worked  by  hand  at  each  return  stroke  of  the  engine,  or 
the  vacuum  will  be  destroyed.  The  spring  valves  will 
close  naturally,  or  by  the  spring  on  its  release  from  the 
hand  lever.  High-pressure  steam  has  been  lately  intro- 
duced, with  great  advantage,  in  the  place  of  springs,  but 
with  an  entirely  differently  arranged  valve  and  casing. 

I  have  arranged  a  relief  valve,  so  that  the  spring  is  not 
tampered  with  by  levers  or  hand  power,  and  an  instan- 
taneous opening  can  be  effected  without  cocks,  &c.  The 
spring  valve  Ium  an  opening  in  it  centrally  to  receive  on 
its  outer  side  a  flat  disc,  termed  the  vacuum  valve.  On 
the  inner  side  is  a  provision  mitred  to  receive  a  solid  dis& 
valve,  which,  on  being  pressed  inwards  by  a  spindle  and 
lever,  allows  a  free  exit  for  the  steam  and  water ;  on  a 
vacuum  being  caused  the  vacuum  valve,  which  is  guided 
on  the  spindle  alluded  to,  closes  the  opening  air-tight ;  by 
this  it  will  be  understood  that  the  spring  has  not  been  in 
requisition,  but  on  closing  the  inner  disc  the  spring  va^ve 
becomes  one  of  the  ordinary  kind.  Previously  to  starting 
the  engines  it  is  well  known  a  vacuum  should  be  caused 
in  the  condensers,  also  the  cyl'mders  and  slide  casings 
should  be  warmed,  and  the  condensed  water  be  allowed  to 
escape  through  the  relief  valves  or  cocks. 

The  valves  used  for  the  purpose  alluded  to  are  termed 
the  **  blow-through  valves."  It  may  be  here  observed 
that,  in  some  cases,  the  ordinary  plug  cock  is  preferred 
for  this  purpose.  When  valves  are  introduced,  they  are 
generally  of  the  ordinary  disc  kind,  but  one  firm  adopts  a 
common  slide  valve  for  the  purpose,  with  the  advantage 
of  simplicity  of  levers,  &c.,  and  easy  manipulation. 

The  piston-rods  of  marine  engines  are  subject  to  exces- 
sive strain  ;  consequently,  the  use  of  guides  in  imperative* 
For  the  single  piston-rod  engine,  the  universal  system  is 
a  channel  underneath  the  rod,  the  guide-block  being 
generally  of  gim  metal,  and  the  upper  portion  attached  to 
the  piston-rod  by  bolts  and  nuts.  For  double  piston-rod 
engines,  the  guides  are  of  two  kinds :  the  fSrst  arrange- 
ment is  as  the  last,  and  the  second,  as  for  high-pressure 
engines,  or  double  guides.  To  say  which  is  the  preferable 
mode  of  arrangement  of  guides  will,  perhaps,  be  deemed 
bold,  but  I  may  venture  to  state  that  1  deem  that  for 
the  single  piston-rod  the  best  of  any  yet  introduced. 

I  cannot  close  this  portion  of  the  present  paper  without 
alluding  to  the  admirable  arrangement  for  tightening  the 
gland  of  the  piston  rod  stuffing-boxes,  introduced  by  the 
firm  of  Messrs  Maudslay,  Sons,  and  Field.  The  screws 
are  of  the  ordinary  kind,  but,  in  the  place  of  nuts,  worm 
wheels  are  used,  worms  being  fitted  to  correspond  ;  and 
motion  can  be  given  by  a  box-spanner  while  the  engines 
are  at  work.  This  is  one  of  the  moht  important  improve- 
ments tending  to  acelerate  the  progress  of  a  ship  during 
a  voyage,  say  three  or  four  months.  Imagine  the  en* 
gines  requiring  stoppage  during  a  gale  in  order  to  tighten 
the  glands,  and  a  fair  estimation  can  be  formed  of  the 
value  of  the  improvement  alluded  to. 

Having  commented,  though  somewhat  briefly,  on  the 
cylinder  appendages,  attention  may  now  be  given  to  the 
main  frames  and  crank-shaft.  The  main  frames  may  be 
said  to  undergo  a  continuous  strain,  and  must,  consequently, 
be  of  a  certain  strength  in  order  to  preserve  the  requisite 
rigidity.  The  cylinder  is  attached  to  the  one  end,  and 
the  condenser  at  the  other,  whilst  the  crank-shaft  has  to 
be  supported  in  its  bearings.  Not  many  years  ago  a  oele- 
brated  firm  used  to  make  the  condenser  and  main  frame 
in  one  casting :  since  that,  we  have  had  the  well-known 
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fiime  like  the  letter  A  Uid  on  ita  ride,  «lso  the  hollow 
firmme,  with  a  raised  progectioa  for  the  craak-ahaft,  and  a 
fltay  from  the  upper  portion  ooonected  to  the  cylioder ; 
this  last  may  be  said  to  be  the  moat  mm  pie,  and,  at  the 
aane  time,  of  leas  material  than  the  A  frame.  Aisi  before 
Btated,  the  straiiis  on  the  framea  are  continuoua,  yet,  when 
Budden  ahocka  occur,  from  the  racing  of  the  engioea  or 
priming  of  the  boilera.  the  tenacity  of  the  caat-iroa  ia 
aeverely  tested.  As  thia  is  the  caae,  wrought-iron  might 
be  used  with  great  advantage,  both  as  to  inoreaae  of 
strength  and  decreaae  of  weight.  The  crank- ahafta  of 
marine  engines  are  generally  of  wrought- iron,  in  one 
masB,  the  cranks  being  double,  and  forged  with  the  shafts. 
Three  bearings  are  deemed  imperative,  so  aa  to  equally 
•distribute  the  strains.  Now,  this  is  correct  in  theory  and 
pnctice,  and  the  writer  will  be  deemed  committing  a 
grave  error  no  doubt,  in  mathematics,  when  he  asaumea 
ihat  the  forward  frame  and  half-crank  can  be  dispensed 
with,  in  order  to  rednoe  the  weight  and  material.  He  is, 
of  course,  aware  that  the  thrust  and  pull  of  the  connect- 
ing-rod will  be  thrown  on  the  centre  crank  and  bearing,  but, 
in  order  to  counteract  thia,  the  length  and  diameter  of  the 
shaft  at  that  part  ahonld  be  increased.  He  would  alao  prefer, 
in  thia  caae,  to  extend  the  frame  and  connect  the  upper 
portion  to  the  condenaer ;  the  cap  being  on  the  tep  instead 
of  at  the  end,  aa  now  uaed.  Screwa  might  be  employed 
to  adjust  the  side  brasses ;  the  eocentrica  could  be  within 
the  cranks,  or  between  them  and  the  bearings. 

Having  alluded  to  the  principal  working  details,  I  will 
BOW  lay  before  you  a  description  of  the  mode  of  condensa- 
tion— ^past  and  present.  It  is  well-known  that  the  prin- 
ciple of  condensation  ia  to  convert  the  steam  into  its 
original  state.  The  oontaat  of  the  cool  fluid,  in  the 
shape  of  water,  accomplishes  this  in  the  ordinary  condenser, 
4Hid  cooling  surfaces  in  the  surface  condenser. 

In  the  days  of  the  introdoctioa  of  ride  lever  engines, 
the  arrangement  of  the  condenser  and  air-pump  was  faulty ; 
in  some  cases  the  foot-valves  were  almost  inaocessible. 
Not  many  yean  ago,  being  on  board  a  ateam^ahip  fitted 
with  old  side  lever  engines,  which  were  then  undergoing 
repair,  I  noticed  a  rope  and  blodc  tackle  over  near  the 
condenser.  Oa  inquiring  of  the  engineer  how  he  pio- 
gressod,  the  answer  was,  "  I  am  jost  going  to  slang  one  of 
the  men  with  this  tackle,  by  the  Heels,  to  inspect  the  fooi- 
valvee ;  and  that,"  said  he,  "  is  no  foolish  Job."  On  further 
eoiamining  the  engines,  I  found  that  an  upside-down  atti- 
•tode  was  reqoiied,  and  indeed  the  only  one  allowed  for 
the  inspection  of  the  valves  in  question.  Happily  now, 
however,  such  an  inconvenient  arrangement  is  of  rare  oo- 
earrenoe.  We  also  find  the  side  Mver  engine  ia  being 
«iparaeded  by  that  of  the  oacillating  type. 

The  arrangement  of  the  ordinary  condenser  and  air- 
pump  for  oscillating  paddle-engines  is  generally  as  follows : 
the  condenser  is  rituated  between  and  below  the  trunnions 
of  the  two  cyliudf  rs ;  the  air-pumps  are  at  an  angle,  with 
trunks  and  connecting  rods  of  the  ordinary  kind ;  the  foot- 
valves  are  at  the  bottom  of  the  barrel  of  the  pomp,  the 
piston  has  valves  m  it ;  and  the  diaoharge- valve,  when  not 
■at  the  top  of  the  pomp-barrel,  is  at  its  ride.  Now,  the 
principal  defects  in  this  arrangement  are  in  the  porition  of 
the  valves  and  condenser.  When  the  foot-valves  are 
directly  underneath  the  pump's  piston,  it  is  obvious  that  an 
almost  entire  disconnection  most  be  made  to  inspect  them. 
Also,  in  the  case  of  the  pistonrvalvea  requiring  inflection, 
the  pump-oover  mupt  be  removed,  and  to  attain  thia  the 
gland  packing  has  to  be  riaekened,  and  the  connecting  rod 
disengaged.  Now,  to  avoid  tbeae  eviU,  doors  might  be 
in^oduced,  but  with  theae  diaadvantagea — ^increaaed 
height  or  length  of  the  air-pump  passages,  and  a  body  of 
water  always  above  and  below  the  piston,  which  un- 
doubtedly is  what  any  right-thinkiog  engineer  would  dis- 
approve of,  it  being  clearly  understood  that  an  air-pomp 
will  produce  a  better  vacuum  when  the  pikton  thoroughly 
discharges  the  contents  between  the  foot  aad  delivery. 
valves  at  each  stroke. 

thus  pointed  oat  the   existing  evils  of  the 


ordinary  arrangement,  it  will  not  be  deemed  oat  of  plsoa 
10  introduce  a  remedy.  The  condenser  at  the  aide  of,  or 
below,  the  pump  is  in  one  of  the  worst  poritions  that  can  be 
conceived ;  the  idea  of  allowing  the  condensed  steam  to 
fall,  only  to  be  raised  again,  seems,  on  consideration,  to  be 
foreign  to  the  ideas  of  our  talented  engineers.  It  ia  well 
known  that,  in  ordinary  arrangementa,  the  oondenaer  is 
alwaya  in  the  porition  alluded  to ;  ateam  even  of  a  low 
preaaure  is  larger  in  volume,  but  not  as  dense  and  heavy  aa 
water ;  it  is  also  more  elaatic,  hence  it  will  more  readily 
aaoend.  T  hia,  then,  being,  deaily  underatood,  it  ia  not  oa* 
wiae  or  impracticable  to  aaaome,  that  if  the  condenaer  wtn 
on  the  top  of  the  air-pump,  instead  of  at  its  side  or 
bottom,  a  better  vacuum  would  be  maintuned.  I  beg  to 
offer  a  description  of  an  aningement  of  condeosar  and 
position  of  the  valves,  both  for  correct  action  and  aconrt 
bility.  It  will  be  understood  that  the  oondenaer  in  this 
caae  ia  over  the  air-pump ;  the  auction- valvea  an  inverted, 
consequently  the  weight  of  the  water  assists  the  actaoa 
of  the  piaton  in  causing  a  vacuum.  The  ezhandUateaia 
frem  the  cylindera  roahea  up  the  exhauat-pipe,  and  enten 
on  the  top  of  the  oondenaer.  The  water  in  the  air-pump 
ia  diacfaarged  through  the  delivery-valve,  at  the  top  of  tha 
pomp,  and  from  thence  through  the  delivexy<>valve  at 
the  ship'a  side^  A  door  ia  aecued  opporite  the  delivwy- 
vttlve,  and  doora  are  provided  on  each  ride  below  the 
bottom  of  the  condenser,  for  the  double  purpose  of  inspect* 
ingthe  suctio»-valves  and  the  air-pump  piston. 

This  arrangement  of  condenser  sind  air-pump  wiU 
occupy  as  little  room  as  those  of  the  ordinaEy  kind,  with 
the  advantage  of  acoesribility  to  all  the  working  parts 
without  disarraogenent.  It  may  be  argued  that  the 
stuffing-box,  being  in  a  recess  when  used  for  guides,  would 
be  troublesome  to  keep  tight  or  repack,  but  if  oil  be 
always  kept  in  the  recess,  so  as  to  entirely  cover  the  gland, 
it  would  tend  to  lessen  the  liability  of  leakage;  the  nuti 
of  the  gland  and  bolts  could  be  adjusted  by  a  boK-spamiflr, 
or  the  bolts  prok>nged  to  the  top  of  the  condenser.  In 
cases  where  the  depth  of  the  ship  would  admit,  the  reoesi 
could  be  dispensed  with ;  trunks  are  not  propossd  for  this 
airangeoMot,  as  their  diameters  would  be  neoaanrily  in- 
creaaed,  owing  to  the  length  req/iired  to  pasa  through  the 
condenaer,  unleaa  a  recess  were  reaorted  to  aa  now  |V0- 

The  next  portion  of  the  subject  now  before  us  iathe 
ordinary  condenser  for  screw  engines.  The  action  of  the 
air-pump  in  this  case  is  usually  horizontal,  consequently 
the  valves  are  at  right  angles  to  the  pump.  Tu  describe 
each  arrangement  of  condenser  snd  air  pump  that  hare 
come  under  the  writer's  notice  would  oocopy  too  much 
time,  consequently  a  brief  mention  of  two  or  thne 
examples  on  this  occasion  will  be  deemed  sufficient.  For 
dtreet-acting  and  trunk  engines,  with.the  cylinders  secured 
together  or  ride  by  side,  the  condensers  were  between, 
and,  in  some  instances,  in  front  or  at  the  rides  of  the  air- 
pump.  The  foot  and  discharge  valves  were  directly  over 
each  other,  the  former  under  the  pump  at  each  end,  the 
condensed  water  or  steam  being  drawn  through  the  foot 
valves  and  forced  through  those  above.  In  another 
instaoee  the  foot  and  delivery  valves  were  extended  the 
entire  length  of  the  air-pomp  and  passages,  the  poritioo 
of  the  valves  over  and  imder  being  as  before,  and  the  con- 
denser being  between  the  air-pomps.  For  return  con- 
necting rod  engines,  the  condenser  and  air-pumps  sn 
subject  to  great  dissdvaotages.  In  order  to  obtain  a 
passsbly  good  arrangement,  and,  at  the  same  time,  oocomr 
a  moderate  space  in  proportion  to  those  last  mentioned, 
the  condenser,  &c,  have  to  be  shaped  to  suit  the  purpose  re- 
quired. It  must  be  perfectly  understood  that  when  the 
piston  rods  are  beyond  the  crank  shaft  (as  in  the 
examples  now  in  question)  there  is  a  certain  amount  of 
8psee  required  for  the  piston-rods  and  guides  of  the  erom 
head,  or  guide  block,  whichever  naay  be  used.  It  is  also 
clear  that  acoesribility  to  all  the  valves  without  dis- 
arrangement should  be  attained.  To  illustrate  theae 
deaidecsto  the  following  esamplse  will  be  safficieDt  for 
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IhB  pranat  puf09^>^itk  mm  tmtBOM  tJia  ooadeoMr  ia 
pirtiAlly  belveen  t^  ef  linden,  «od  maUmdAa%  h&ytaA  'tk« 
oiok  shaft;  Uia  Air-{NMipB »e  at  the  eideof  ilie  cea- 
leonr;  the  ndtea-vmlvw  «Kitood  the  ieogth  af  tlie  air- 
pomp;  and  the  dinhaife  valwa  m  between  eaeh  pump, 
ibe  pamp  and  tiie  'valvea  beini;  beyood  the  ctaak  ehaft. 

Tbe  next  example  k  ta  fisllowa:— The  eoadeaaor  and 
iU  ippeodagea  are  entvely  beyood  the  cnnk-ehart.  The 
lir-pemps  are  at  the  exteemity  or  aidea  aod  near  Che 
bottom  of  the  condenser.  The  fiwi  mod  diaeliai^  vali^iea 
(xtaoithe  eiith«leagth,aad  ane  artanged  over  aad  onder 
tbsfioapsu]  theyanalfEKUi.  The  gaidea  ^  the  pfialon 
ndnA)  between  the  upper  portkn  of  the  condeaaer  and 
thiflf  the  dieefaaiipe  eharaber. 

fiiTiag  diapoeed  of  the  prindpal  amagementa  of  air- 
fBopi  and  ooodensera  aa  iamariy  oonatrtiotod,  alloaion 
viU  Bov  be  made  to  thoae  of  reeont  tatproveoMBt  and 
podice.  Aa  befoee  stated,  a  hotter  faooam  ean  he  «t. 
teioed  vhan  the  oondeoaer  ia  over  the  air-pauiip  iaatead  of 
at  the  ade.  For  direofe'acling  eagmea  there  are  two 
nugemaata  epeeially  woithy  of  notiee.  lat.  The  air- 
poops  are  wofted  by  the  ateamofiatasM  between  the 
oiokias  near  the  baae  iioeaof  the  engine  aathe  peri[rfiery 
of  the  circles  will  admit,  the  eondeiMer  being  one 
chaDber,  dvectly  o^er  the  ah-  pampa.  The  anetion  TmWea 
an  imerted  In  the  bottom  of  Hhe  oondeoaer,  so  as  to 
Actually  drain  the  eamo.  The  diariwrge  ehamber  ex- 
^■^  the  eatire  length  on  eaeh  aide  and  baek  e.-nl  of  the 
oonUoser,  the  vaWea  being  nearly  fai  the  eame  line  as 
tlMB  for  the  eootion,  bat  raverae  in  notion.  The  next 
enmple  ia  the  aamie  aa  the  lart  in  principle,  although 
w«et  ia  anrnngemeot  The  aur-pnmpa  are  eitaated  aa 
athehitexani|da,  bnttteeondenaenareaepamte,  one  to 
^.Mgine, over  add  on  each  aide  of  the air-pnmp.  Tlie 
"1^  nkea  are  inverted  in  the  bottom  of  each  eon- 
^  to  obtain  the  advantage  before  alUided  to,  the 
dachiip  chamber  andvalvea  being  central  or  between 
^  floidenaer,  and  direotly  over  and  between  the  air- 
mi>  ItnsaynowbeaigQed,that  if  thetwoexamplee 
^  Bsottooed  ai-e  perfeot  in  aelion  and  arrangement, 
J^iithacaaaeafthediviaraity?  The  anawer  to  this  ia, 
^^■*««itf  of  idea.  Engiaeen,  aa  a  role,  are  averse  to  the 
Id  of  Qopfing  iroiii  ea&  other.  No  eentenoe  graitea  more 
°^y  on  the  e«r  of  a  eeientifie  man  than  the  worda, 
I'WhiPB  did  yon.  oopy  this,"  or  ia  more  repugnant  to 
wjigmty. 

■i**iog  refhrrad  to  the  impravementi  fn  the  ar- 
^l«eiit  of  oondenaen,  Ae.,  for  direet-aoting  engines, 
T^Mim  will  now  bo  given  to  thoae  adopted  for  double 
Pfoo-rod  engines.  It  must  be  borne  in  mind  that  for 
^  dan  of  engine  the  prolongation  of  the  piston  rods 
^«d  the  erank- shaft  greatly  deterioimtes  the  arraoge- 
*Mtef  the  air-pnmpe  and  eondensers,  in  relation  to  the 

r^nrapied  by  those  for  single  piston  red  engines.  In 
oniples  now  given,  tlie  air-pnmpa  are  worked  by  the 
f^MQ  piion,  and  as  near  the  base  hoe  as  possible.  The 
ttiodeonB  are  aepaiatoty  amnged  outside  the  guides  of 
^  pMon  rods  of  eaeh  engine ;  the  suctfon-valves  are  in- 
vc>M  above  the  top  of  the  air-pomp,  as  in  the  last  ex- 
"ophs;  the  diseharge  chamber  is  between  the  air.pomps 
^  ths  valves,  on  the  same  level  as  those  for  tbe  suction. 
It  viU  thus  be  onderstood  that  both  suction  and  delivery 
i>*«i  the  ride,  over  and  extending  the  length  of  each  air- 
pvapi  imiead  of  being  direeUy  over  tiiem,  as  in  some 

The  next  example  worthy  of  notice  Is  arranged  as 
w11owi:-.The  eondensers  and  their  appendages  are  beyond 
ll^oetaide  the  guides  of  eadi  engine,  the  air-pamps  de- 
'^g  their  motion  as  in  the  previous  examples,  and 
^  u  near  the  base  line  as  possible,  so  situated  as  to 
2«ar  tbe  guides.  Partially  over  and  beyond  the  side 
<J«ch  air  pomp  are  the  discharge  valves,  above  which  ia 
the  ditthatge  chamber;  over  this,  and  at  the  aide  of  the 
■■ae.  is  the  condenser  with  the  auction  valvea  inverted. 

1  will  now  allode  to  the  ayatem  of  condensation  Icnown 
»•  wrtaoe  condensation.    Mr.  HaU,  in  days  of  yore,  intro- 


the 


ad 


at  thai  time  ssere  dow  m    ^^ 

than  pwaaimMiii  gain,  and  at  ia  only  lately  thatt  sro  ftmvn 

the  aorfiaee  condenser  univenaliy  adopted  bjr  tlie  poeren 
that  be.  To  oondense  steam  pnaperly  is  andoubtediy  torsK 
doee  k  to  its  natand  or  original  state!  Now,  in  theordanary 
oondenasr  wo  bring  water  into  aetoal  contact  with  Ite 
oteam  to  condense  it.  9orfaee condensers  areto  be  raeom- 
mendod,  paitieoiatly  for  one  reason,  vix.,  the  ptodnetioB 
of  distilled  water  for  the  feed  of  the  boilen.  The  ar- 
rangement  of  the  tubes  in  surface  condensens  entsiU 
praetieal  diffiooUies  as  to  the  poMtisn  nwst  eaitMe, 
whether  they  be  inaected  transversely,  penModioolarly,  or 
loogitudiaaUy,  of  the  hull  of  the  ehip,  renewal  of  the 
tnbea  bdng  ofhsn  mqoired  (aooMiimoa  wiiileat«ea)fi«m 
corrosMn. 

The ■■  adopted  to  render  the  eonnectioo  of  the 

tubes  In  the  plat*  air-tight  are  nuaaoreoa.  The  nanal 
mode  now  la-^aodia-nibber  rings  reeeased  in  Hm 
pktea  enohelng  each  tube — eomprewion  bomg  ab- 
itained  by  a  not  for  perpsadiualar  tnbea,  and  1^  the 
vsMsuum  in  the  oondenasr  for  those  of  hoiiaontal  positlona ; 
— thia  Is  simple  and  effioaeions,  and  at  the  same  time 
eeonsniical.  It  mnet  hare  be  rsaiarked,  however,  thalt 
oompreasion  of  the  indla-vobber  by  vaenum  can  only  bo 
attained  when  the  ateam  ia  oondenesd  by  the  oxtemal 
sinfcoe  of  the  tnbes  or  within  the  platss.  The  eiraola- 
tion  of  the  water  ia  either  through  or  surrounding  the 
tubes,  and  ia  produced  by  pumps  with  plunger-piston  or 
oentrllugal  aetioa.  The  position  of  the  piston-pumps  is 
horixootal,  motion  bamg  derhrad  either  from  the  steam- 
piston  or  fAston-rod.  Tbe  oentrifogal-pump  requires  n 
separate  engine,  or  spar-gearing,  dm.,  fiom  the  laank 
abaft  to  give  the  required  Telodty. 

The  values  of  tlie  two  arrangements  norw  ossd  for  Ao 
condensation  of  the  steam  mn  about  equal.  In  the  eaae 
of  the  water  surrounding  the  tubes,  the  irteam  passes 
through  the  same,  and  in  the  ease  of  the  rteam  nrrooad- 
hig  the  tubes  the  positien  of  the  water  is  reversed. 

It  is  obvious  that  where  internal  condensation  is  efleeted 
a  greater  number  of  tubes  are  required,  in  relation  to  those 
of  the  external  system— the  inner  surfiMS  of  the  tube 
being  less  than  that  of  the  outer.  The  advantage  gahied 
by  the  steam  entering  the  tubes  may  be  said  to  bo- 
access  for  cleaning  without  disarrangeoMnt.  InJectUm, 
or  ofttinary  eondensers,  are  more  generally  used  than  thoao 
of  the  surface  kind,  on  aoeooot  of  economy  in  the  ontUy 
of  capital  at  the  oommenoement. 

The  injection-valves  for  ordinaiy  eondensors  are  gene- 
rally of  the  solid  or  gridiron  type,  the  latter  to  radnee  the 
stroke  to  open  and  close.  The  pipe  for  the  dispenaon  of 
the  water  is  usually  a  tube,  with  apertures,  of  an  elongated 
or  circular  form.  An  improvement  has  lately  been  made  in 
these  pipes,  by  contracting  the  area  (or  cite- hiJf  the  length, 
thus  equalizing  the  diffusion  of  the  water  throughout. 

The  next  valve  neeeesary  for  the  condenser  is  the  wlft- 
ing  valve,  which  is  a  single  disc  of  gun  metal,  with  a 
alight  spiral  spring  at  its  back,  or  upper  part.  A  screwed 
spindle  is  universally  used  to  prevent  the  valve  frem  rising, 
after  the  water  and  air  in  the  condenser  has  been  blown 
out  previously  to  stertfaig  the  engines.  It  might  bo 
deemed  negloctftil  if  I  were  not  to  make  allusion  to  the 
Mlge  injection- valve  or  cock,  whichever  ntay  be  need. 
This  valve,  as  well-known,  is  only  required  in  oaaes  of 
necessity,  such  as  leakages,  or  disarrangement  of  the 
bilge  or  donkey  pumpe.  I  would  beg  to  suggest  timt  the 
bilge  water  should  not  be  allowed  to  enter  the  condenser, 
on  aooount  of  the  generally  hnpure  state  of  the  bilgM.  A. 
valve  and  box  might  be  arranged  at  the  end  of  the  a»- 
pnmp  for  this  ^rpose. 

The  portions  of  the  marine  engine  next  for  exemplifi- 
cation Me  the  feed  and  bilge  pumps.  The  position  of 
these  is  so  arranged  that  a  free  aceess  can  be  obtained  to 
the  valves  and  surrounding  parts  without  diaairangeoaeiit. 
Some  makers  prefer  to  work  the  feed  and  bllffe  pumps  to 
a  Ime  with  each  other,  with  one  rod  and  plunger  direot 
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from  the  steam-pistOD.  Other  firms  secure  the  pumps 
ride  by  side  to  the  dischMge  water-pipe  of  the  condenMr, 
each  plHOger  being  coooected  to  the  piston-rods  crosshead ; 
this  latter  improvement  is  more  general  than  the  former. 
In  the  case  of  hollow  plunger  or  trunk  air-pumps,  those 
for  the  feed  and  bilge  are  on  each  side  of  the  air-pump, 
and  secured  by  nuts  or  keys.  Before  terminating  this 
portion  of  the  subject,  it  will  be  well  to  add  that  the 
valves  for  the  sir*  feed,  and  bilge  pumps  are  now  univer- 
«slly  discs  of  India-rubber,  instead  of  the  gun -metal 
^indle-valves. 

It  will  have  been  observed  that  no  allusion  has  yet  been 
made  to  the  arrangement  of  combined  high  and  low 
pressure  engines.  For  the  purpose  of  comparison  I  will 
allude  only  to  those  arrangements  in  common  use.  The 
position  of  the  low-pressure  cylinders  U  side  by  side,  as 
for  those  of  the  ordinary  kind;  in  some  cases  annular 
cylinders  are  used,  viz.,  the  high-pressure  cylinder  within 
that  for  the  low  pressure.  Another  arrangement  is  the 
high-pressure  cylinder  on  the  top  of  that  for  the  low 
pressure.  A  third  airangement  has  the  smaller 
cylinder  at  the  back  end  of  the  larger.  A 
fourth  example  consists  of  two  high  pressure  cylinders 
in  front  of  one  for  low  pressure,  the  former  acting  as 
guides  for  the  piston-rod.  The  means  adopted  for  im- 
parting the  motion  of  the  piston  to  the  cranks  are  of  the 
ordinary  arrangements  already  described,  with  the  ex- 
ception of  the  neoessary  extra  piston-rods  and  stuffing- 
boxes. 

Having  alluded  to  the  different  engines,  and  their  details 
paH  and  present,  adapted  for  the  single  screw,  I  will  now 
call  attention  to  a  notice  of  arrangement  of  engines  as  at 
present  used  for  the  twin  or  double-screw  system.  It 
must  here  be  mentioned  that  the  class  of  engines  now 
under  notice  have  precisely  the  same  duty  to  perform  as 
those  befoi'e  described,  consequently,  if  I  pass  over  the 
maior  portion  of  the  detail  it  is  to  avoid  repetition. 

The  arrangement  of  the  engines  is  usually  separate 
for  each  screw.  The  type  of  engine  generally  adopted  at 
present  is  direct-acting  with  surface  or  injection  con- 
densers. Single  piston-rod  engines  seem  to  be  more  in 
favour  than  those  of  the  douUe  piston-rod  return  action 
type,  I  presume  on  account  of  the  simplicity  of  the 
former.  The  position  of  the  arrangement  in  plan  is 
side  by  side — port  and  starboard — instead  of  directly 
opposite  each  other ;  this  is  owing  to  the  space  required 
for  the  arrangement  adopted,  and  the  small  beam  of  the 
vessel;  but  in  some  cases  engines  are  arranged  opposite  each 
other,  with  a  great  reduction  of  space  compared  to  that  of 
the  side  system.  When  the  crank  shaftings  are  connected 
the  steering  principle  is  destroyed,  and  the  twin  screw 
system,  so  far  as  regards  propulsion,  is  very  little  better 
tiian  the  single  system. 

There  is  not  the  least  doubt  that  as  a  mode  of  steerage 
the  twin  system  is  correct,  and  for  shallow  draughts  it  is 
advantageous.  To  suppose  the  plan  to  be  universally 
correct  for  large  vessels  requires,  however,  more  practical 
evidence  than  I  at  present  possess ;  but  of  this  I  am  con- 
fident, that  for  small  or  large  vessels,  whether  for  com- 
mercial or  war  purposes,  the  twin  screws,  when  driven 
aeparately,  are  invaluable  for  steering.  The  advantages  for 
war  ships  are  principally  the  facility  for  manotuvring  when 
under  an  engagement.  Let  it  bn  presumed  that  the  enemy 
has  aimed  at  a  twin-screw  steamer,  by  a  contrary  action 
of  the  screws  her  position  can  be  shifted  instantaneously, 
and  the  intended  evil  postponed,  if  not  averted. 

I  have  come  to  the  end  of  my  brief  description  of  the 
marine  engine,  and  will  now  allude  to  the  weight  of 
material,  cost  of  marine  engines,  and  the  relation  of 
nominal  to  actual  horse-power,  together  with  the  consump- 
tion of  fuel.  The  variation  in  the  weight  of  marine  engines 
is  due  to  the  design  and  arrangement  as  much  as  the 
material  used.  Double  trunks  may  be  said  to  be  a  fair 
example  as  to  the  average  weight  of  marine  screw  engines. 
Return  connecting  rod  engines  are  perhaps  the  heavier,  in 
comparison  to  those  of  the  single  type,  in  relation  to  rods 


and  guides.    High  and  low  pressure  engines  oombined  are 
the  heaviest  of  any  examples  yet  given.    The  materials 
comprisiog  the  different  portions  of  the  engines  of  the  pre- 
sent day  are  of  six  kinds — ^first,  oast-iron,  of  which  is 
formed  the  cylinders,  pistons,  valves,  casings,  main  frames, 
guides,  condensers,  &o.;    secondly,  wrought- iron,  com- 
prising cranks  and  shaft,  piston  and  valve  rods,  links, 
levers,  weigh-shafls,  bolts,  nuts,  &c. ;  thirdly,  steel  for 
springs,  sm^ll  pins,  &c. ;  fourthly,  gun  metal  for  bear- 
ings, guide  blocks,  bushes,  glands,  nuts,  Ac;    fifthly, 
copper,  for  pipes  of  all  kinds  required  for  steam  and  water ; 
sixthly ,  india-rubber,  for  valves,  packing,  &c.    For  the  pre- 
sent occasion,  in  reference  to  weight,  I  have  selected  twelve 
examples  of  marine  screw  engines,  each  varying  in  power 
and  design.    The  examples  of  arrangement  being  in  pairs, 
the  result  has  been  that  4*B34  cwt.  per  nominal  horse 
power  may  be  taken  as  the  average  weight  of  material, 
exclusive  of  boilers,  fittings,  screw-propeller,  and  alley- 
shafting.    It  may  here  be  observed  that  each  maker  of 
marine  engines  in  the  present  day  differs  in  design  and 
arrangement,  consequently  the  weight  of  trunk  engines 
by  different  makers  would  be  unequal.    The  same  may  be 
said  for  single  piston  rod  engines,  as  well  as  for  double  piston 
rod  return  connecting  rod  engines. 

I  now  come  to  that  portion  of  this  subject  which  is  the 
crowning  question  of  ail,  and  too  often  the  cause  of  much 
oontroveny  in  political  and  commercial  circles,  viz.,  what 
is  the  cost?  My  opinion  is,  that  it  is  perhaps  the  most 
difficult  query  to  answer  that  could  be  pot,  and  the  only 
reason  for  its  introduction  is  to  preserve  myself  from  pre- 
sumed neglect  in  not  noticing  this  important  matter.  To 
ascertain  correctly  which  is  the  cheapest  class  oi  engine 
at  present  in  use,  is  a  problem  much  too  difficult  for  me 
to  solve ;  but  I  will,  however,  tender  such  information  as 
I  deem  reliable. 

The  price  of  a  marine  engine  depends  entirely  on  the 
class  of  workmanship.  Should  a  roughly-finished  engine 
and  boiler  be  required,  with  more  painted  than  po1ish<^ 
surfaces,  the  cost  will  be  reduced  in  comparison  to  that  of 
the  more  highly-finished.  The  fittings  also  greatly  regu- 
late the  outlay.  Some  companies  pride  themselves  on 
this  portion  of  display,  others,  again,  look  on  it  as  an  un- 
necessary expense ;  so,  to  draw  a  correct  line  of  comparison 
would  involve  the  amalgamation  of  the  many  ideas  lu 
order  to  give  a  fair  evidence.  I  feel  confident,  however, 
that  manoe  engines,  with  boilers  and  fittings  complete, 
can  be  produced  of  certain  classes,  for  £70  per  horse- 
power nominal,  and  the  same  can  be  reduced  to  £50 
per  horse-power,  each  price  of  course  being  under  certain 
conditions  as  to  terms  and  workmanship. 

Allusion  must  now  be  made  to  the  power,  &c, 
of  marine  engines.  Nominal  power  is  a  term  used  par- 
ticularly for  commercial  purposes.  Each  maker  has 
his  private  rule,  hence  the  difference  in  dimensions 
in  engines  of  the  same  class  and  power.  .  Actual 
horse-power  is  defined  by  the  indicator  diagram, 
speed  of  piston,  ice. ;  the  ratio  between  the  nominal  and 
actual  power  is  in  some  cases  low,  in  others  high.  The 
writer  has  known  instances  where,  the  nominal  power 
being  1*0,  the  actual  was  6-0 ;  and  in  others,  nominal  1-0, 
actual  2*128  ;  the  average  ratio  at  present  is  nomm^l  1-0, 
actual  4*0  to  6*0.  With  reference  to  the  consuaiption  of 
fuel,  there  is  a  great  difference  iu  the  evidence.  Super- 
iieating  and  surface  condensation  are  slowly  making  pro- 
gress, and  at  the  same  time  reducing  the  consumption  of 
fuel  in  ratio  to  the  amount  of  water  evaporato<l  or  steam 
used.  The  average  actual  horse-power  expended  per 
cubic  foot  of  water  evaporated  is.  water  being  1*0,  actual 
horse-power  2*685  to  40,  and  doubtless  in  some  cases 
more.  Tiie  ratio  of  fiiel  consumed  in  lbs.  per  hour, 
to  the  actual  horse -power  per  hour  expended  may  be 
taken  as  follows: — Engines  of  ordinal^  construction, 
power,  1*0 ;  fuel,  5  to  6.  For  expansive  working-engines 
with  superheating  and  surface  condensation,  thus: — Power, 
L-0 ;  fuel,  250. 

I  am  deeply  indebted  to  several  eminent  firms  for 
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Screw  Engmta. 


A<Mllee. 


BiMkhi 


IXflDeter  of  evliader.. . . 

Length  of  stroke    

Berolatioos  per  minute. 
I>iniie(erofsci 
PHch  of  ditto. 
NoDunal  h.p. . 
^Bdiested  h.p.. 
^•dofihip  . 
I^oftrisLl    . 


104^ 
411.    41b. 

1411.    OiB. 

25  A.    6iB. 

1860 


104} 
4  ft.    UiB. 

62& 

24ft.    Oin. 

26  ft.    61B. 

1250 

^46 

14'26  tawtB 

Deo.  28, 1864 


104i 
4fti.    Oki. 

54} 

24ft.    OiB. 
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5471 

14-85  kaots 

Oct.  17,  1861 
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17  ft.    «in. 

10ft.    Oin. 

8  ft.  10  in. 

8M 

2878 

16-5  knota 

oept.  19,  lo64 

68<in. 

4'ft.    «to. 

42 

17  ft.    64b. 

7  ft.  lOin. 

8ft.    6iB. 

220 

1640 

1-6-88  knots. 

S^.'8, 1«6L 

62}  in. 
4ft.    Oin. 

W*  of  stroke    

BwolntionB  per  minute 

484049 

P>«meter  of  axis  of  wheel 

^gth  of  floats 

14ft.  Ilia. 
8  ft.    Oin. 

Ml  of  ditto ^..w 

Nominal  h.p 

Indicated  h.p.. ._ 

Speed  of  ship  .^ 

«lt.    2tn. 
180 
1480 
16^  knots 

I>«te  of  trial   

Sept  28, 1864 

— 

The  followiBg  is  a  list  of  en^nes  oonstmcted  hy  Messrs.  M«iid(day,  Som,  «od  Field  for  H.M.  Navj  since  1851 
^the pfMBt  data,  kindly  fiimiriied  by  Joshoa  Field,  Saq. :— 

EngiaeFv  ike,  for  75  Sctew  Vessels ^ Total    ^7,570 

„  26  Paddle    „       „         6,340 

„  69  Screw  Gonhoats...^ p        4,260 

ToUl .........    48,T70 
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The  following  Tablx  oitbs  Partioulam  of  some  of  the  Principal   Mabinb   Enoinkb,  beoentlt    cos- 

BTBUCTBD  BY   MeSBBS.   R.    NaPIEB  AND   SONS,    GLASGOW. 


NAMES 

or 

VESSELS. 


Goromandel    

Gunboat        for ' 

H.  B.  I.  Co. 
Emperor    Alex- ' 

ander 

IdesmaD 

Victoria  

Fifeshire 

Chrvy  Chase 

Boyal  William  ... 

Cormorant  

Scotia  

Orestes 

Clan  Alpine    

Wolf  

BolfeKrake    

Osman  Ghazy 

Abdul  Aziz 

Orkman 


Psddle 
or 


Screw 


It 


If 


Paddle 

>f 

If 

Screw 

Paddle 
Screw 
Paddle 

tf 

Screw 

Screw 
t* 


Iron 


It 

It 
Iron 

It 

Wood 
Wood 

Iron 
Wood 

Iron 

If 
II 
II 
II 
It 


Tonnage. 
O.  B.  li. 


Kind  of  Engine. 


197« 
963^ 


4050H 

1607« 
870 
1091Jf 
422  If  i 
422144 
422111 


Planger.  direct. 

{Horizontal,   1 
high  preasure.  j 

Planger,  direct. 

Horizontal. 

Oscillating. 

Inclined. 

II 
Planger,  direct. 

Plunger,  direct. 

Side  lever. 

Planger,  direct. 

Inclined. 

II 
Horizontal  direct. 

Horizontal  direct. 

«i 

II 


is 

»5? 


2 
2 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


inchei. 
50 

18 
60 


3^ 


ft.  In. 

2  6 

I    6 

3  0 

3    0 
3    0 


3    6 

8    0 


0 
0 


3 

2 

12 

3  0 
8  0 
6    0 


2 

4 

4 
4 


0 
0 


0 
0 


250 

80 

350 

80 
44 


82 
416 
500 
200 
OjlOOO 
400 
400 
275 
235 
9(10 
900 


900 


EUndofBoUen. 


Kind  of 
Propeller. 


Tabular. 
Tubular. 

Tabular. 

♦» 

Lamb's  flae. 

Tabular. 

II 
»i 
II 
If 
II 
II 
II 
II 
II 
It 


Common. 


>i 


JtadiMl. 
Boceotrje. 

Griffiths. 

Griffiths. 

Badial. 

Griffiths. 

Eccentric 

Griffiths. 
It 
It 
» 


Total  number  constrocted  by  this  firm,  from  1851  to  1864  inolasive— Screw  engmes,  87 ;  Paddle  engines.  39. 


their  courtesy  and  the  practical  information  received 
and  personally  given.  Messrs.  John  Penn  and  Son, 
of  Greenwich,  have  kindly  given  me  a  tabular  statement 
of  much  value  to  the  profession  and  the  Society.  I  am 
mdvieed  by  this  firm  that  a  more  extensive  list  of  their 
trunk  engines  may  be  found  in  the  Artuan  journal  for 
March,  1859,  and  November,  1861.  The  list  now  pre- 
sented commences  from  the  latter  date ;  also  that  with 
their  class  of  engines  the  consumption  of  fuel  is  about  41bs. 
per  actual  horse-power  per  hour  for  those  of  ordinary  con« 
atruction,  and  about  2-5  lbs.  per  actual  horise-power  per 
hour  for  expansive  engines,  with  superheated  steam  and 
surface  condensation.  This  firm  has  displayed  a  warm 
interest  in  the  present  paper,  by  kindly  lending  the  pho- 
tographs and  splendid  working  models*,  which  I  have  the 
pleasure  of  laying  before  you. 

Messrs.  Maudslay,  Sons,  and  Field  have  kindly  lent 
photo^aphsof  their  late  improvements  in  marine  engines. 
From  penional  interviews,  1  am  enabled  to  present  the 
Society  with  valuable  information,  particularly  as  fol- 
lows:—The  amount  of  fuel  consumed,  pei  horse-power 
actual,  for  ordinary  engines  by  this  firm  is  5lbs.,  in  some  cases 
le«s  and  in  others  more.  For  three  cyliilder  expansive  en- 
gines, with  surface  condensation  and  superheating,  the  con- 
sumption is  reduced  to  2-25  to  2*5  lbs.  per  horse-power 
actual.  These  engines  cut  off  at  one-seventh  of  the  stroke 
producing  an  almost  correct  indicator  diagram.  In  one 
example  shown  me,  the  nominal  horse-power  was 
150 ;  with  a  pressure  of  steam  25  per  square  inch,  the 
indicator  diagram  produced  a  result  of  875  actual  horse- 
power, bemg  in  the  ratio  of  1  to  6*833,  which  may  be 
■aid  to  be  an  exceptional  result  for  screw  engines.  This 
firm  lias  constructed,  since  1851  to  the  present  time,  the 
following  number  of  engines  and  boilers : — Of  sere  w  engines, 
183 ;  of  paddle-wheels,  30.  The  highest  nominal  power 
of  one  pair  of  engines  yet  constructed  by  this  firm  is 
1,350,  and  the  lowest  10. 

The  Messra.  Rennie  have  kindly  lent  me  models  and 
photographs  of  the  different  clssses  of  engines  they  are 
m  the  habit  of  constructing.  1  am  informed  by  this 
firm  that  the  consumption  of  fuel  for  ordinary  en- 
gines is  —  Actual  horse-power  1,  fuel  5.  In  the  case 
of  surfaoeheating, iurface-oondenflatfon,  and  expaniioD— 


Actual  horse-power,  1,  fuel  consumed  2-5;  showing  a 
reduction  of  50  per  cent,  on  that  of  the  ordinary  kind, 
which  is  about  equal  to  the  other  firms. 

Valuable  statistics  have  been  supplied  to  me  by  Messm. 
R.  Napier  and  Son,  of  Glasgow,  giving  particulars  of  the^ 
ships,  engines,  &o.,  constructed  by  them  from  1851  to  the 
present  time.  From  these  I  have  made  a  selection  for 
publication.  This  firm  has  also  kindly  presented  me  with 
splendid  photographs  of  their  engines,  dsc.,  which  are 
hung  for  inspection. 

With  reference  to  twin-screw  propulsion,  I  am  deeply 
indebted  to  the  firm  of  Messrs.  Dudgeon,  ot  Blackwal). 
they  having  kindly  furnished  for  this  occasion  practical 
statistics  of  the  proportions  of  vessels  and  engines  con- 
structed by  them  since  the  year  1851  to  the  present 
time. 

In  conclusion,  I  must  apologise  for  the  length  of  mjr 
present  paper ;  but  I  beg  to  observe,  that  had  1  extenHHl 
my  remarks  to  twice  or  thrice  the  present  length,  I  slioald 
even  then  have  failed  in  doing  Justice  to  this  subjecU 
which  is  tindoubtedly  one  of  national  importance.  To 
the  credit  of  those  concerned  it  can  be  truthfully  said, 
that,  in  comparison  with  other  nations,  the  productions  of 
our  marine  engineers  maintain  that  high  standard  for  ex- 
celleix:y  of  design  and  workmanship  which  has  ever  cha- 
racterised the  natives  of  Old  England. 


DISCUSSION. 

Mr.  J.  Clabke  said  allunion  had  been  made  to  surface 
condensers,  which,  he  presumed,  would  render  unneces- 
sary the  use  of  salt  water  in  the  boiler,  inasmuch  as  the 
boilers  could  be  charged  with  fresh  water  bdfore  leaviof? 
the  port,  and  this  was  used  over  and  over  again.  He  was 
recently  in  the  worlcshopof  a  member  of  the  Society,  who 
was  largely  engaged  in  the  manufacture  of  silinometers, 
having  then  a  large  order  to  execute  for  the  Government, 
but  in  the  event  of  the  universal  adoption  of  surface  con- 
densers, he  presumed  that  instrument  would  be  super- 
seded. 

Captain  Jaspeb  Sxlwtn,  R.N.,  said,  as  a  naval  officer 
interested  in  the  progress  of  mechanical  invention,  he 
thanked  Mr.  Burgh  for  the  information  he  had  afforded 
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io  bis  iflterestiog  paper*    He  would  romark,  in  .the  fint 
]dKe,  that  <m]y  y&y  slight  mention  had  been  made  of 
boOers;  bot  a  man  who  took  the  interest,  as  Mr.  Burgh 
eridenUy  did,  in  mechanical  qaestions,  woald  never  ignore 
the  fioorce  of  the  power,  or  deem  it  unworthy  of  a  place  in 
hii  paper;  for  it  was  dear,  so  long  as  we  went  on  with 
iae&ctive  airangements  to  produce  the  power  itself,  it 
DuUered  little  how  much  economy  was  introduced  into 
th£  urangemeots  for  utilisiDg  the  power.    The  steam 
boQosof  the  present  day  he  considered  to  be  a  reproach 
u^tbe  marine  engineers  of  this  country.    They  were 
vety  ^  from  produdug  at  any  time  anything  like  the 
reolii  ia  practice   which   they  produced  when   sent 
ca  trial    trips.      That   was    partly    caused    by    the 
iaaffideDt  means   of  securing   the   circulation    of  the 
fiitf  in  the  boiler,  and  pamy  by  the   bad  arrange- 
mi  of  the  fuel  for  firing,  by  the  choking  of  the 
aibei  with  smoke,  and  by  the  galvanic  action  which  was 
speedily  set  up,  and  resulted  in  the  deposit  of  large  quan- 
tities of  material  all  over  the  heating  suifaces.    In  many 
nrsthoboilen  required,  but  had  not  yet  received,  the 
fune  amount  of  attention  that  had  been  given  to  the  en- 
pes.    lie  thought  improved  means  for  securing  the 
cireolatioo  of  the  hot  water,  and  of  preventing  escape,  of 
QtOiaijg  fuel,  and  obtaining  complete  combustion,  were  of 
more  importance  than  any  improvement  in  the  engines. 
He  had  hsard  of  the  introduction  of  steel  with  great  plea- 
wie,  koowing  how  advantageous  it  would  be  in  many 
»pects;  but  if   those  who   employed  steel    did    not 
evader  the  electrical  action  which  would  result  when 
tint  mettl  was   bxought    into   contact  with  copper,  a 
deposit   would    be    produced     in    the    boiler    which 
voald  go    far    to    neutralise   the   other  advantages. 
lie  was  very  pleased  to  hear   incidentally  introduced 
'^  the  paper  a   subject  in  which  he  had  for  some 
yesG  taken  an  interest,  viz.,  that  of  twin  screws.     He 
v»,hovever,  at  a  loss  to  conceive  on  what  ground  it  was 
audtJatthe  twin  acrew  principle  could  only  succeed  in 
^^of  a  certain  size,  and  was  not  ai^licable  to  larger 
diipi.  No  later  than  tiie  previous  day  the  newspapers 
gave  ao  account  of  the  trial  of  a  Tessel  of  970  tons,  fitted 
with  twin  screws,  and  the  results,  he  had  been  informed 
^7  penoDs  who  were  present,  were  correctly  reported. 
^W,  that  vessel  represented  what  would  formerly  tiave 
^  called  a  Uxge  ship,  and  the  question  to  be  decided 
*tt~to  what  tonnage  were  the  good  effects  of  twin 
Rievi  to  be  limited  ?    In  the  fint  instance  it  was  said 
^tbe  principle  was  a  good  one  for  boats ;  and  last  year 
^•Beonie  stated  it  had  been  tried  with  excellent  efl'ects 
u  SDMJI  river  steamers,  but  he  doubted  the  success  of  its 
application  to   anything    beyond    that.     Subsequently 
^  that,  however,  blockade  runners,  fitted  with   twin 
"^  made   their   appearance,  and  were  completely 
(^Keeafol,  and   since  then  the  experiment   had   been 
)^  CO  a  still   larger  scale  by  ahip-builders  on  the 
Tbaoei    He  deprecated  such  a  deciuon  being  arrived 
'^  OQ  this  point    as  would  prevent  us  from  building 
^^6*el8  for  our  navy  of  such  steering  power  as  Mr.  Burgh 
^  ncognised  in  the  twin  screws ;  besides  this  advantage, 
'^  (Capt.  Selwyn)  maintained  there  was  also  an  increase 
^  tpeed.    They  had  a  certain  draught  of  water  in  a 
^  ship  to  which  they  were  limited ;  they  might  put  into 
thediip  engine  power  as  much  as  they  pleased,  but  they 
^d  only  utiliae  the  area  of  water  which  came  against 
m  propeller.    If  they  could  increase  that  area  they  got 
more  duty  done  by  the  engines  without  "  churning"  the 
^^ter,  and  that  was  the  whole  theory  of  the  success  of 
twin  acrews  in  giving  speed.    That  principle  was  perfectly 
applicable  to  a  ship  of  war;  and  the  vessel  to  which  he 
^*d  previously  referred  had  another  valuable  quality : 
^  gave,  with  a  draught  of  nine*  feet  six  inches,  a  speed 
<^n  6}  knots  with  both  screws  working,  and  of  12  knots 
«ilh  one  screw  only  working.    This  showed  that  even  in 
that  ve«el  the  power  of  propulsion  was  not  uUlised  to  its 
full  extent ;  the  increased  velocity  did  not  correspond  to 
tbe  increased  hocse-power   used.     With  regard  to  tho 


observations  in  the  paper  as  to  the  reluctance  *  of 
men  to  copy,  he  confessed  he  thought  that  class 
of  intellect  was  more  rare  which  knew  how  to  judge  pro- 
perly what  to  co^>y.  than  that  which  invented  for  itself 
a  new  mode  not  always  hotter  than  that  which  preceded 
it.  The  great  roasters  in  painting  Itad  numberless  tol- 
lowers,  who  called  themselves  the  scholars  of  those  men ; 
and  it  was  no  le&i  a  credit  to  these  to  have  chosen  well 
their  master  than  to  have  produced  something  original. 
With  regard  to  the  comparison  of  fuel  consumption,  it 
must  be  recollected,  when  they  got  indicated  h.p.  in  pro* 

Sortion  to  nominal  h.p.,  as  4  or  6  to  1,  and  the  coal 
urnt  was  now  2}lbs.,  instead  of  8  or  91bs.  per  h.p.,  there 
was  not  so  very  great  an  advance  as  might  be  inferred 
from  the  way  in  which  the  case  had  been  put. 
Much  more  might  be  done  in  the  way  of  economising 
fuel,  by  due  consideration  of  the  best  way  of  placing  the 
heating  power  advantageously  in  the  boiler.  It  was  clear, 
so  long  as  they  did  not  provide  for  the  free  descent  of  the 
hot  water  when  it  had  given  off  its  steam,  and  had  be- 
come to  a  certain  extent  cool — ^the  free  descent  from  the 
top  to  the  bottom  to  be  re-heated,  so  long  they  lost 
the  good  effect  of  the  boiler.  The  injurious  effects 
of  scale  in  boilers  had  been  obviated  to  a  certain 
extent  by  the  employment  of  scale  catchers  or 
surface  apparatus  for  laying  hold  of  the  scale  as  it 
floated  up,  but  he  thought  the  better  way  was  to  consider 
any  system  which  formed  less  scale  in  the  boiler,  and  with 
that  view  fresh  water  when  ooce  in  the  ship  might  be 
mamtained  m  the  boiler  without  trouble.  They  could 
produce  sufficient  fresh  water  for  the  purpose  by 'the  utili- 
sation of  a  small  quantity  of  fuel  so  as  to  supply  whatever 
waste  of  water  took  place  from  condensation.  With  regard 
to  the  general  arrangement  of  engines  in  shipst  he  quite 
entered  into  the  graphic  illustration  in  the  paper  of  a  man 
hung  by  his  heels  to  inspect  the  foot  valves.  He  thought 
engines  were  made  too  much  like  watches.  Engineers 
prided  themselves  on  the  small  space  within  which  they 
could  place  their  engines,  and  by  that  means  subjected 
the  persons  who  worked  them  to  a  great  deal  of  unneces- 
sary inconvenience. 

Mr.  BooHossoN,  as  one  practically  connected  with 
the  manufacture  of  nuu^inery,  would  express  his  dis- 
sent from  the  statement  of  the  last  speaker— that 
the  contact  of  steel  and  copper  in  a  boiler  would 
generate  a  stronger  galvanic  current  than  that  of 
iron  and  copper. — [Captain  Selwtn  said  he  had  made 
no  Buch  statement.] — ^There  was  no  doubt  that  steel 
was  a  very  important  element  in  all  eng^ines,  and  he 
regretted  that  subject  had  not  been  more  dilated  on  in 
the  paper ;  at  the  same  time,  it  was  well  to  give  a  caution 
as  to  the  indiscriminate  adoption  of  steel  for  boilers. 
Steel  would  bear  a  higher  tension  that  the  best  Yorkshire 
ux)n,  but  certain  qualities  of  steel  were  unfit  for  boilers 
from  their  liability  to  injury  from  blistering.  The  most 
suitable  form  of  steel  for  boilers  was  cast- steel,  which  could 
be  made  of  a  strength  equal  to  a  pressure  of  GO  tons  to  the 
square  inch.  One  great  object  sought  in  engines  was  the 
avoidance  of  heated  bearings ;  and  tlie  more  they  reduced 
the  surface  of  the  bearings,  and  the  mora  tliey  employed 
metal  capable  of  a  highly  polislied  surface,  the  leM  were 
they  liable  to  this  evil.  The  use  of  cast-steel  for  shaft  ing 
was,  therefore,  a  great  advantage.  It  had  been  tbuud  by 
experience  that  a  cast-steel  shatt  of  nine  inches  diameter 
was  equal  in  strength  to  one  of  II  inches  in  wrought  iron. 
In  that  proportion,  therefore,  they  saved  material  in  the 
weakest  part  of  the  ship,  and  they  had  a  stronger  con- 
struction with  less  strain  upon  the  engine.  They  might 
go  from  that  to  cast-steel  propellers.  'J'tiere  waM  scarcely 
a  greater  annoyance  on  a  voyage  tlian  the  breaking  of  a 
propeller.  In  one  short  voyage  in  one  of  his  vessels,  no 
fewer  than  five  cast-iron  pro|)ellers  were  broken.  They 
were  not,  perhaps,  at  that  time  quite  up  to  making  good 
cast-steel  propellers,  but  he  believed  ihey  were  so  now. 
The  first  cost  would  be  greater,  but  that  was  more  than  com- 
pensated by  tile  safety  and  durability  which  were  insured. 
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Captain  Stmohiw,  R.N.,  reverting  to  the  sobjeot  of  the 
twin  screw,  said  that  Mr.  Bargh,  while  giving  credit  to  that 
system  for  a  certain  nnmber  of  advantages,  had  omitted 
two  or  three  of  the  most  important.  Daring  the  last  five 
or  six  years  he  had  seen  something  of  the  practice  of  the 
larger  class  of  twin  screw  vessels,  and  it  strack  him  that 
one  of  the  principal  advantages  of  the  twin  system  was 
tlut  in  the  event  of  one  engine  or  one  screw  becoming 
injured,  they  had  the  use  of  the  other  engine  and  screw, 
by  which  two-thirds  of  the  power  conld  be  obtained  in 
case  of  emexvency.  This  was  exemplified  in  the  trial  of 
the  veMel  alluded  to  by  Captain  Selwyn,  when  one  of 
the  engines  being  stopped,  owing  to  heated  bearings,  she 
wtt  propelled  at  twelve  knots  with  the  other  engine ; 
her  full  speed  being  rather  over  sixteen  knots.  That 
was  a  very  important  thing,  especially  in  a  merchant 
ri&ip,  as  had  been  proved  in  a  v<^ge  to  America.  A  twin 
screw  ship  had  beenable  to  proceed  with  fair  speed  and  alight 
consumption  of  fuel  with  one  engine,  while  the  other  engine 
was  being  repaired ;  so  that  when  she  arrived  out  her 
engines  and  boilers  were  in  a  good  condition  to  mn  the 
blockade  without  any  occasion  for  delay.  If  that  ship  had 
had  only  one  pair  of  engines  applied  to  a  single  screw  it 
would  not  have  been  so  capable  of  performing  this  service. 
With  respect  to  the  limit  of  sise  of  ship  to  which  the 
twin  system  was  applicable,  his  gallant  friend  Capt. 
Selwyn's  remarks  on  the  subject  rendered  it  unnecessary  for 
him  to  go  over  the  same  ground  again,  but  he  would  add 
that  it  was  of  the  utmost  importance  to  have  the  twin 
system  adopted  in  heavy  ships  in  order  to  divide  the 
power  between  two  engines,  which  ordinary  engineers 
would  then  find  no  difficulty  in  manufacturing;  besides, 
it  was  found  difficult  on  board  ship  to  lift  out  the  heavy 
parts  of  very  large  engines  for  repaur.  He  submitted  also 
that  the  moving  parts  of  these  large  engines  in  heavy  ships 
were  not  so  convenient  as  lighter  machinery  would  be. 
Another  great  point  was  the  difference  in  the  amount  of 
friction  Iwtween  the  heavy  single  screw  engines  and  the 
lighter  engines  on  the  twin  system.  In  addition  to  these 
advantages,  there  was  that  which  was  derived  fh>m  the 
position  of  the  twin  screws,  away  from  the  centre  of  the 
ship,  which  not  only  gave  them  a  great  advantage  in  pro- 
pulsion, but  also  placed  them  away  from  the  extreme  end 
of  tlie  dead  wood,  where,  from  the  longer  leverage,  greater 
vibration  would  necessarily  be  produced.  In  fact,  the 
single  screw  prodnced  an  amount  of  vibration  which  was 
avoided  in  the  twin  screw  system.  Experience  had  ihown 
that  the  twin  principle  had  been  applied  with  the  best  re- 
sults to  vessels  of  various  sices  up  to  500  tons,  and  within 
his  own  knowledge  one  of  these  vessels  had  been  doing 
regular  work  in  towing  for  the  last  six  years.  With  a 
draught  of  only  3  feet  3  inches,  and  engines  of  30  horse- 
power, she  had  been  continually  towing  four  Dutch  barges , 
with  loads  of  50  tons  each,  at  nx  knots  an  hour,  which 
was  a  result,  he  believed,  seldom  obtained  by  paddle- 
whed  togs  of  the  same  power  and  draught  of  water. 
The  endues  were  in  as  good  a  state  as  when  they  were 
first  boilt,  and  they  had  never  been  known  to  hang  on 
the  centre,  which  was  one  of  the  objections  to  the  single 
screw  engine.  He  had  found  the  twin  system  effective  tor 
two  main  reasons.  In  the  first  place,  the  arrangement  of 
the  inverted  cylinder  engines  on  the  A  frame  occupied  no 
more  room  in  the  ship  than  a  pair  of  ordinary  screw 
engines,  with  this  further  advantage,  that  it  did  away 
with  even  the  slight  vibration  which  was  found  in  vessels 
of  the  same  character  with  the  engines  laid  horisontid. 
He  submitted  these  were  points  of  advantage  which  ought 
not  to  be  lost  sis ht  of 

Mr.  G.  F.  WILSON,  F.R.S.,  remarked  that  on  the  first 
introduction  of  surface  condensers  a  difficulty  was  experi- 
enced, which  he  should  be  glad  to  hear  had  been  obviated. 
It  was  found  that  the  oil  uaed  for  lubricating  certain  parts 
of  the  engine  was  carried  with  the  water  into  the  boilers, 
and  there,  as  was  well  known  to  chemists,  when  oil  and 
water  were  brought  together  at  a  high  temperature,  the  oil 
became  separated  into  its  acids  and  base,  the  acids  bemg 


ftee  to  act  upon  the  material  of  the  boUer,  and  upon  any 
impurities  oonUined  in  the  water.  This  was  found  to  be 
an  important  objection  to  the  surface  condensers.  He 
should  be  glad  to  know  whether  that  objection  had  been 
removed.  In  addition  to  this  the  steam  was  not  generated 
so  quickly.  It  was  proposed  at  one  time  to  use  oil  not 
composed  of  acids  and  a  base,  such  as  mineral  oil,  which, 
it  had  been  thought,  would  not  be  decomposed  by  the 
action  of  the  water,  but  he  had  no  means  of  knowing 
whether  this  sncoeeded  or  not 

Ml'.  John  Obuttham  remarked  that  the  doable 
screw  system  had  entered  somewhat  largely  into  this 
discussion.  It  was  a  subject  of  great  interest  at  the 
present  time,  and  the  naval  offiows  who  had  addressed 
them  had  spoken  encouragingly  of  its  advantages. 
There  were  to  this  question,  as  to  all  others,  two  sides. 
The  system  seemed  to  be  a  very  captivating  one,  but  he 
thought  its  advantages  had  been  somewhat  o?errated, 
and  they  must  be  cautions  not  to  take  up  too  readily 
the  few  examples,  which  had  been  presented  under 
perhaps  the  most  favourable  circumstances  that  oould  be 
obtained,  and  to  suppose  that  the  system  therefore  had 
ail  the  merits  which  those  particular  vessels  were  shown 
to  possess.  The  builders  of  those  ships  understood  their 
business  well,  and  built  fast  vessels  to  which  they 
applied  the  twin  screws,  and  we  did  not  always  weigh 
carefully  how  the  great  success  had  been  produced,  and 
whether  the  same  results,  or  nearly  the  same,  might  not 
have  been  prodnced  by  the  single  screw.  It  was, 
therefore,  not  nnnatnral  that  naval  men,  who  had  to 
do  principallv  with  ultimate  results,  should  be  veir 
much  taken  by  these  experimental  vessels,  but  he  feared, 
when  they  had  had  longer  experience,  some  of  those 
advantages  would  smooth  down.  As  yet  there  was 
no  proof  that  two  screws  would  propel  a  vessel  better 
than  one,  all  other  things  being  equal.  He  admitted 
that,  if  they  had  a  vessel  of  light  draught,  and  put 
very  high  power  into  it,  probably  two  screws  would  show 
a  better  result  than  one,  from  the  fact  that  they  gave  a 
larger  surface  under  more  favourable  oiroumstanoes  for 
propelling  the  vessel  and  utilising  the  power  given  to  her. 
But  he  asked  the  engineers  and  naval  men  present  to 
consider  all  the  circumstances  of  the  case.  If  they  wished 
to  have  a  screw  vessel  of  light  draught  and  great  power, 
the  double  screw  might  be  best;  but  if  they  were  not 
limited  as  to  dnught  of  water  and  did  not  require  exces- 
sive power,  the  dngle  screw  would  be  best.  One  dis- 
advantage of  the  twin  screw  system  was  that  it  made  the 
interior  of  the  ship  more  difficult  to  deal  with  thso 
when  there  was  only  one  shaft  and  one  set  of  machineiy. 
If  they  could  apply  all  the  power  ftivourably  to  one  screw, 
he  thought  it  desirable  to  do  so.  It  would  not,  however, 
do  to  dogmatise  on  this  subject ;  and,  whilst  he  would  not 
advise  them  to  neglect  this  question  altogether,  he  would 
cantion  them  against  thinking  the  system  possessed  all 
the  advantages  which  had  been  urged  in  its  favour  as 
having  been  exhibited  in  the  veiy  fast  and  well-built 
vessels  which  had  been  recently  brought  before  the  public 

Mr.  W.  Hawxb  confessed  his  surprise  at  the  observation 
of  one  of  the  naval  officers  who  had  spoken,  that  he  ooo- 
sidered  the  boilers  on  board  a  great  many  of  our  ships 
were  a  disgrace  to  the  present  state  of  science.  When 
they  found  it  to  be  the  fact  that  the  quantity  of  fuel 
consumed  had  decreased  from  an  average  of  51bB.  or  61bs. 
to  2j^lbs.  per  indicated  h.p.,  he  thought  it  showed  a  crest 
amount  of  progress.  That  result  might  be  obtained, 
not  simply  by  having  the  best  form  of  boiler,  and 
the  best  mode  of  applying  the  fuel,  but  likewise 
W  the  perfection  of  the*  machinery  which  was  driven. 
The  measure  was  the  fuel  required,  not  to  evaporate  a 
given  quantity  of  water,  but  to  drive  an  engine  of  a 
certain  power.  That  engine  would  be  driven  with 
the  less  steam,  the  more  perfect  was  the  machinery; 
therefore,  the  consumption  of  fhel  was  not  only  a  test  of 
the  efl&siency  of  the  boiler,  but  also  of  the  machineiy 
which  was  driven  by  it.      Undoubtedly,  he  agreed  that 
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the  eoanomical  ntilitation  of  fael  wag  one  of  the  most 
important   elements   of   pn^gren  in    marine    engines. 
There  were  two  diffivsnlties  staring  the  engineer  in  the 
iaofr-^fint,  how  to  pat  the  largest  amonnt  of  available 
power  oil  board  a  vessel  of  a  given  size ;  and,  secondly, 
how  to  stow  saffident  ooal  to  make  that  power  effective 
ibr  a  loDg  voyage.    In  all  long  voyages,  the  period  daring 
which  a  vessel  ooold  ran  ander  steam  was  so  limited  that 
it  was  a  matter  of  the  greatest  imnortance  to  make 
amngeaients  by  which  a  sapj^y  of  »esh  fael  could  be 
euared  at  frequent  stations.      For  his  part,  he  believed 
the  progress    in    the    construction    of    boilers    had 
kept     pace     with     the     improvements      that      had 
bean  introdaced  into  steam  machineiy,  and  that  oar  pre- 
•sDt  boilers,  so  farfiom  being  a  reproach  to  our  engineers, 
vera  evideooe  that  they  had  been  as  saocessfally  occupied 
m  this  blanch  of  manufacture  as  they  had  in  the  produc- 
tioo  of  the  most  perfect  madiinery  the  world  had  ever  yet 
seen.    With  respect  to  the  twin  screw  system  he  was  in- 
clined to  think  if  that  plan  had  hitherto  been  the  ordinary 
one  for  propelling  vessels,  and  the  single  screw  were  Intro* 
dnoed  for  the  first  time,  we  should  be  struck  with  the 
simplicity  of  the  machinery  required  in  the  latter  instance 
to  prodooe  the  same  results.     In  the  statement  of  the 
work  done  by  the  twin  screw  ships,  there  was  an  omission 
of  the  speed  obtained  by  each  vessel ;  but  in  the  table 
famished  by  Messrs.  Penn  this  information  was  given. 
The  very  feature  by  which   alone  we  could  jud^e  of 
the    real    value    of    the   twin   system   was   omitted. 
The  adoption  of  twin  screws,  it  was  to  be  remarked,  in- 
volved a  double  risk  of  fouling,  and  if  there  was  one 
difficolty  more  than  another  with  regard  to  screw  ships,  it 
was  the  accidents  which  happened  to  the  propellers  from 
foaling  with  substances  floating  on  the  water,  and  cer- 
tnnly  two  small  propellers  were  more  likely  to  be  injured 
in  that  way  than  one  large  one.    Moreover,  the  hold  of  a 
vessel  was  better  adapted  for  one  pair  of  engines  with  one 
shaft  and  one  screw,  than  for  having  aU  those  parts  dupli- 
cated,   and    consequently   weaker  and   more  liable  to 
deranjpement.     Althoagh  there   might   be  advantages 
in  this  system  for  shsiUow  waters  and  light  draught, 
he  believed  where  the  screw  was  well  immersed  the 
single  propeller  was  more  effective.     They  could  not 
bat  feel  much  indebted  to  Mr.  Burgh  for  bringing  this 
subject  before  them ;  whether  connected  with  war  or 
peace,  with  the  navy  or  the  merchant  marine  of  the 
ooootiy,  there  was  scarcely  a  question  of  equal  import- 
ance to  the  nation.    It  was  essential  that  we  should  nave 
the  hesi  ships,  the  best  boilers,  and  the  best  engines,  to 
enable  us  to  perform  the  longest  voyages  in  the  shortest 
time  with  the  least  amount  of  risk  to  the  lives  and  cargoes 
oonveyed* 

Captain  Stmokob  begged  to  state  that  there  had  been 
no  histance  recorded  of  tibe  fouling  of  twin  screws,  and  he 
believed  they  were  fiir  less  liable  to  foul  than  the  single 
screw. 

The  Chaibiun  sa)d,  looking  to  the  title  of  Mr.  Burgh's 
paper,  they  must  all  agree  that  a  very  fair  description 
bad  been  ^ven  of  what  steam  engines  were  in  the  year 
1851  and  of  the  improvements  that  had  taken  place  since 
that  time.  To  go  into  all  the  details  of  this  subject  would 
far  exceed  the  limits  of  a  paper ;  but,  nevertheless,  it 
had  led  to  an  interestinff  discussion,  and  in  itself  conveyed 
a  great  number  of  valuable  details.  The  question  of  twin 
screws  was  perhaps  the  most  important  one  that  had  been 
tooched  upon,  and  he  agreed  with  Mr.  Grantham  that  in 
an  ordinary  passenger  and  cai^,  or  mail  ship,  with  con- 
siderable draught  of  water,  the  single  screw  would  pro- 
bably give  as  efficient  results  in  speed  and  economy  of 
power  as  the  double  screw  ;  but  where  a  great  amount  of 
power  was  required  to  be  applied  to  a  vessel  of  limited 
draoght,  as  was  the  case  with  blockade  runners,  the  double 
screw  might  do  more  than  could  have  been  done  with 
a  single  one;  and  he  would  further  express  an  opinion  that 
in  the  manoeuvring  of  ships  of  war  in  action,  the  double 
screw  system  no  doubt  conferred  many  advantages.    H^ 


might  remark  that  Captain  Selwyn  appeared  to  be 
a  little  mistaken  with  renird  to  the  ooosumption 
of  fuel.  He  understood  Mr.  Burgh  to  state  that  the  con- 
sumption of  ooal  had  been  reduced  from  7  lbs.  or  8  lbs. 
per  indicated  horse-power  to  as  low  as  2^  lbs.  Perhaps  the 
first  was  rather,  too  large  a  figure  as  applicable  to  ten  years 
ago ;  but  his  own  impression  was  that  the  engines  of  good 
makem  had  worked  with  a  consumption  of  not  more  than 
l^lbs.  to  l}lbs.  per  indicated  horse-power,  which,  com-* 
pared  with  ten  years  ago,  was  a  very  great  saving,  and  he 
thought  our  marine  engineers  ought  to  be  gratified  rather 
than  otherwise  that  they  had  thus  far  succeeded  in 
economising  fuel.  He  now  begged  to  propose  a  vote  of 
thanks  to  Mr.  Burgh  for  his  interesting  paper. 

The  vote  of  thanks  having  been  passed, 

Mr.  BuROH  acknowledged  the  compliment,  and  in  reply 
upon  the  discussion,  said  he  thought  the  advantages  of  the 
twin  screw  system  were  principally  connected  with  the 
facilities  for  steering.  With  regardto  the  nae  of  ship  to 
which  that  system  should  be  limited  it  was  impossible  to 
lay  down  any  rule,  because  it  must  be  borne  in  mind  that 
it  was  more  than  probable  that  very  heavy  ordnance 
would  be  brought  into  nse  on  ship  board,  so  that  very 
large  vessels  would  become  necessary,  and  then  in- 
creased steerage  power  would  be  most  valuable.  The 
problem  to  be  solved  was  whether  the  twin  screw  system 
admitted  of  universal  application  regardless  of  size  and 
other  conditions.  Of  that,  he  repeated,  he  reqmred  more 
evidence  than  had  as  yet  been  i^esented  to  him.  With 
regard  to  the  question  that  had  been  asked  as  to  whether 
the  accumulation  of  scale  in  the  boiler  had  been  prevented, 
he  would  say,  if  they  used  proper  water  in  the  boiler  when 
they  commenced  working  it,  and  if  they  took  a  sufficient 
supply  of  it  to  obviate  the  necessity  of  using  dirty  salt 
water,  employing  at  the  same  time  surface  condensers, 
the  scale  in  the  boilers  would  be  very  greatly  reduced. 
In  reply  to  Mr.  Wilson  he  would  say,  he  thought  the 
water  was  generally  taken  from  the  condenser,  where  but 
very  little  oU  was  presumed  to  be. .  Sometimes,  it  was 
true,  in  lubricating  the  internal  portion  of  the  cylinders, 
a  certain  portion  of  oil  would  get  into  the  condensers,  but 
not  to  an  extent  likely  to  prove  iojarious  to  the  boiler. 

At  the  conclusion  of  his  remarks,  Mr.  Burgh  explained 
the  action  of  the  equilibrinm  slide  valve,  and  described 
the  models  and  drawings  lent  by  the  several  firms  named 
in  the  p^per,  to  whom  the  thanks  of  the  Society  are  dae. 


BiBMiKOHAx  AVD  MiDLAKD  iHSTmiTB.— The  roport  of 
the  Coandl,  presented  at  the  annoal  meeting,  January 
9th,  says  that  althoagh  the  Council  are  still  unable 
to  report  the  completion  of  the  new  buildings  for  the  par- 
poses  of  the  free  libraiy  and  gaUeiy  of  art,  considerable 
progress  has  been  made  in  their  erection.  They  have 
received  fh}m  Mr.  Samuel  Messenger  a  liberal  offer  of  a 
pair  of  entrance-gates,  after  a  design  to  bo  furnished  by 
the  Council.  It  is  with  sincere  regret  that  the  Council 
have  to  record  the  death,  in  Mareh  last,  of  Mr.  William 
Oliver,  who  had  acted  as  secretarv  of  the  Institute  almost 
ever  since  its  establishment,  and  who  had  so  zealously 
fulfilled  the  duties  of  that  office,  as  to  earn  the  respect 
and  esteem  of  all  with  whom  he  was  brought  into  contact. 
The  Council  appointed  as  his  successor,  Ikh*.  Edwhi  Smith, 
who  had  previously  held  the  office  of  assistant  secretary. 
Several  valuable  donations  have  been  received  durbg  the 
past  year,  especially  a  spectroscope  given  by  Mr.  Pendle- 
ton, a  former  student  in  the  industrial  deoartment. 
During  the  year  thirty-two  lectures  have  been  aelivered. 
Among  these  may  be  mentioned  **  Iceland  and  its  Gey- 
sers," by  the  Bev.  C.  P.  Wilbraham,  Bund  Dean  of 
Newcastle;  "History  of  Writing,"  by  Mr.  H.  Noel 
Humphreys ;  **  The  Chemistry  of  Explosive  Compounds," 
by  Alfred  Hill,  Esq.,  M.D. ;  *«  The  Gave  and  Gay  in 
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Art,  as  exemplified  in  the  Works  of  W.  Blake,  the 
VisioDary,  and  (George  CroikBhaok,  the  Hamoarist,"  by 
Sebastian  Evans,  Esq.,  M.A..;  '*  The  History  of  Gothic 
Window  Traneiy  in  England,"  by  the  Rev.  T.  N.  Hutcbin- 
son,  M.A.,  F.G.S. ;  **  The  Aymara  Indians  of  Peru  and 
Bolivia,"  by  David  Forbes,  Esq.,  F.R.S. ;  «  The  Three 
Centenaries  of  Shakspeare,"  by  Mr.  Samuel  Timmins; 
"  Thackeray  and  his  Works,"  by  George  Dawson,  £sq« ; 
«  English  Art  in  the  days  of  Shakspeare,"  by  Professor 
Chamberlain;  *'The  Classification,  Geographical  Distri- 
bution, and  G^logical  Relations  of  the  Class  Mammalia," 
four  lectures  by  Plnofessor  Owen ;  "  The  Life,  Character, 
and  Oratoiy  of  Burke,"  and  '*  The  Life  and  Times  of 
Washington,"  by  C.  J.  Plnmptre,  Esq.,  Lecturer  on 
Elocution  at  Oxford ;  '*  English  Literature.  The  Anglo- 
Saxon  Period,"  by  the  Bev.  Alexander  J.  D.  D'OiSey, 
B.D.  The  Council  have  been  anxious  to  render  this  part 
of  the  operations  of  the  Institute  as  interesting  and 
attractive  as  possible.  The  attendance  shows  a  progressive 
increase.  The  bequest  by  the  late  Sir  Francis  Scott  of  his 
valuable  collection  of  Limoges  enamels  was  mentioned 
in  the  last  report.  The  pecuniaiy  legacy  which  accom- 
panied the  bequest  has  enabled  the  CouncU  to  provide  a 
fitting  case  for  them,  and  they  have  been  placed  in  the 
museum.  The  Council  record  with  great  gratitude  the 
generosity  of  Lady  Scott,  who  took  upon  herself  the 
entire  burden  of  the  legacy  duty  on  the  bequest,  so  that 
the  enamels  passed  to  Uie  Institute  as  a  free  gift.  The 
Council  aJso  express  their  obligation  to  Professor  Cham- 
berlain for  his  very  elegant  and  appropriate  design  for  the 
case.  It  is  a  subject  of  re^t  to  the  Council  that  the 
very  limited  space  at  their  disposal  for  the  museum  pre- 
vents the  taking  of  any  active  steps  for  making  any  con- 
siderable additions  to  the  collection.  It  is,  no  doubt,  to 
the  want  of  novelty  arising  from  this  cause  that  it  is  to  be 
attributed  a  falling  off  in  the  number  of  visitors  during 
the  year.  They  have  numbered  only  1,229,  as  against 
1,617  in  1863.  The  specification  library  has,  during  the 
past  year,  been  more  consulted  than  in  any  previous  one. 
It  has  been  visited  by  705  persons  in  1864,  as  a^nst  626 
in  1868,  and  578  in  1862.  In  all  probability,  before  the 
preparation  of  the  next  annual  report,  this  valuable  col- 
lection of  books  will  be  transferred  to  the  walls  of  the 
free  library.  In  the  industrial  department,  the  classes 
have  been  carried  on  with  increased  vigour  and  success. 
The  aggregate  number  of  students  attending  the  classes 
by  virtue  of  quarterly  payments,  has  been,  during  the 
past  year,  as  follows: — Winter  term,  410 ;  spring  term, 
877 ;  autumn  term,  530.  These  numbers  do  not  include 
the  classes  to  which  the  admission  is  by  pajrment  of  one 
penny  at  the  doors.  These  last-mentioned  dasses  (which 
are  chiefly  composed  of  artisans)  have  largely  increased. 
During  the  autnnm  term  of  1864  the  average  attendance 
at  the  elementary  arithmetic  class  has  hM  182 ;  at  the 
penny  lectures,  100;  at  the  elementary  singing  class, 
118 ;  making  a  total  weekly  average  of  350.  If  this  be 
added  to  the  number  of  quarterly  students  it  gives  a  total 
of  nearly  900  |)ersons  receiving  weekly  instruction  in  con- 
nection with  this  department.  Very  marked  success  has 
attended  the  instruction,  as  tested  by  the  public  examina- 
tions, both  by  the  Department  of  Science  and  Art  and  ^ 
the  Society  of  Arts,  a  larger  number  of  Institute  students 
having  entered  the  lists  than  in  any  previous  year,  and, 
while  on  the  one  hand  the  general  average  of  success  has 
been  far  higher  than  on  any  previous  occasion,  the  number 
of  failures  has  been  less.  An  inaugural  address  was 
delivered  by  the  Right  Hon.  C.  B.  Adderley,  MJ*.,  the 
president,  at  the  opening  of  the  session.  It  was  stated 
in  the  last  report  tnat  the  sum  of  £81  8s.  2d.  was  required 
to  free  the  Institute  from  debt.  This  has  been  paid 
through  the  generosity  of  William  Soholefield,  Esq., 
M.P.,  the  pi-esident  of  the  year,  who  kindly  sent  a  cheque 
for  that  amount  The  industrial  department  has  been 
more  nearly  self-suppoiiing  than  for  several  years  past. 
'I'ho  deficiency  in  that  department  amounts  to  £82 178. 7d. 
^Q  the  general  department  there  has  been  an  excess  of 


income  over  expenditure  of  £147  18s.  8d.      The  reports 
of  the  teachers  in  the  various  classes  are  most  favoaimble. 


DUBLIN  INTERNATIONAL  EXHIBITION. 

His  Royal  Highness  the  Prince  of  Wales  has  announced 
his  intention  of  opening  the  Exhibition  on  the  9th  May. 

The  different  foreign  advices  already  received  by  the 
Executive  Committee  show  that  mucli  progress  is  making 
to  obtain  interesting  exhibits.    In  Canada,  on  the  recom- 
mendation of  Lord  Monck,  the  Legislature  has  voted 
£1,000  for  forming  a  small  collection  of  articles.    It  is  to 
include  ores  of  copper  and  other  metals;  specimens  of 
gold,  slates,  soapstone,  chrome,    iron,    and  serpentine 
marbles;   samples   of  grains,   hope,  fiax,  maple  sugar, 
and   honey ;    sets    of    woods   prepared    for   study    or 
cabinet  collections  most  useful  in  the  arts,  cabinet  manu- 
factures, &c. ;  articles  of  woollen  manufacture,  yam  and 
cloth,  prepared  skins  and  saddlery,  implements,  models, 
sets  of  newspapers  and  periodicals.     A  committee  l&aB 
been  also  form^  in  Sherbrooke,  for  forwarding  a  collection 
from  the  eastern  townships  of  the  province,  on  which  Pro- 
fessor Miles,  Lord  Aylmer,  Dr.  Gilbert,  and  about  a  dozen 
other  influential  gentlemen,  are  acting. 

The  list  of  prc^ucts  sent  on  from  Mauritius  has  come 
to  hand,  and  includes  specimens  of  the  finest  samples 
of  sugar,  for  which  the  colony  is  famous,  vanilla,  a  fine 
collection  of  fibres,  woods,  starches  and  grains,  cigars 
and  tobacco,  matting,  &c. 

From  SieiTa  Leone  there  will  be  fine  collections  of 
native  products  from  different  parts  of  Western  Africa 
and  the  far  interior,  specimens  of  woods,  the  different 
kinds  of  trade  beads  in  use,  native  jewellery,  and  other 
interesting  articles  which  have  been  collected  and  shown 
at  an  industrial  exhibition  held  in  the  island  in  February. 


DIFFUSION  OF  ART  AMONG  THE  MILLION. 
The  following  recently  appeared  in  the  DaUy  Me* 

When  Wazdonr-street  curiosity-shops  advertise  **  ar- 
ticles of  vertu,"  and  critics  glibly  chatter  about  art,  it  is 
doubtfVil  whether  they  know  the  solemn  truth  contained 
in  the  Franco-Latin  and  Anglo  Greek  words  which  they 
employ.  The  Greek  called  the  perfection  of  any  result 
of  human  activity — the  complete  fitness  of  the  means  and 
manner  to  the  end — its  arete,  and  the  Latins  imitated  and 
adopted  the  idea  in  the  word  virtut ;  both  expressions  oon- 
veymg  the  same  meanioj^  of  "  manhood,"  *'  maximum 
excellence,"  "  absolute  finish."  Both  words  were  intended 
to  signify  that  true  Art  should  be  like  to  that  Nature 
which  it  copies ;  as  perfect  in  material,  design,  execution, 
and  use  as  the  workmanship  of  the  Power  whom  these 
old  races  loved  to  call  the  *'  master  workman."  Pix>vi- 
dence  "  scamps"  nothing,  leaves  nothing  half-finished,  no- 
where shows  a  careless  design,  or  a  lost  chance  for  service 
or  beauty ;  the  pearl  of  the  poorest  oyster*  shell  is  as  lus- 
trously spread  upon  it  as  the  silken  light  upon  the  lily- 
leaf.  Infinite  upwards  and  infinite  do^rnwards;  passing 
beyond  our  telescopes  and  evading  our  strongest  micro- 
f copes;  eternal  in  range  both  ways,  creation  is  always  the 
same  in  perfection  of  design  and  admirable  adaptation. 
There  is  a  "common  object"  cf  the  microscopist,  fcr  in- 
stance---the  dust  from  the  sea- bottom  at  Barbadoes.  Ex- 
amine it  with  the  glass,  and  you  are  at  once  in  a  fairy 
ivory-turner's  shop,  gazing  at  millions  of  shells,  every  one 
as  perfect  for  its  mhabitant  as  the  great  conches  that  roll 
up  upon  the  African  beach.  Trunk  of  elephant  or  lancet 
of  mosquito,  each  is  perfect  in  its  way,  each  for  its  uses. 
Art,  human  ai't,  has  to  imitate  at  a  distance  this  Divine 
accuracy  and  adaptation,  which  give  good  work  and  true 
to  everything  they  deal  with.  And  human  art  can  do  it 
so  far  as  it  carries  conscience,  knowledge,  and  effort  into 
its  toil.    We  may  take  as  the  simplest  possible  example 
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of  "*rt" — of  "vertu"— of  ezGellence  resulting  from  the 
humblest  material  and  means — the  water- pots  of  day 
oommoa  to  the  Elast.    Tney  mast  carry  much,  with  a 
Bsnow  moath ;  the  handles  mast  be  sunk  in  the  oatiioe, 
to  ayoid  accident ;  the  price  must  be  low,  the  subs  ance 
ctrong;  these  are  the  conditions ;  and  merely  by  comply- 
ing with  them  in  the  best  pottible  way,  there  his  resulted 
a  grv^fol  traditional  shape,  which  artists  delight  to  im- 
f«t  into  their   canvases,  and   cannot   improve    upon. 
Beuty  has  been  silently  and  surely  born  out  of  the  union 
qC  an  earnest  mind  and  a  true  hand,  though  th<)  o  ispring 
is  obIt  a  pipkin  or  jar.    *<  Nothing  common  or  unclean" 
sbooU  thus  be  the  maxim  of  Art,  as  it  is  of  the  deepest 
pfefloaophy.     Everything  has  its  '*  best'*— its  vertu  ;  and 
eraything  is  worth  making  of  the  best,  and  in  the  best 
nimer,  that  is  worth  making  at  all. 

These  are  pUtitudes !  Unquestionably ;  but  they  are 
piititades  which  were  neglected  almost  universally  among 
a  within  the  memory  of  middle-aged  men.  •*Art,"to 
«>  recent  a  date  as  1831,  was  with  the  million,  and  with 
sgood  many  who  looked  down  upon  the  million  from  the 
nbtime  heights  of  the  **  upper  ten  thousand,"  quite  a 
diftrent  thing  from  the  ideal  to  which  we  havi  referred. 
*'ATt"  WW  merely  painting  a  picture,  chipping  a  sta'ue, 
nodelling  a  teapot,  carving  a  table,  casting  a  figure, 
vnving  a  carpet ;  and  it  hutlly  struck  the  general  public 
of  these  realms  that  the  teapot,  table,  and  carpet  had  each 
s  virtue  of  form,  construction,  and  colour,  to  miss  which 
was  to  miss  much  or  all.  In  Science  we  have  always 
been  pre-eminent ;  no  nation  has  a  roll  more  glorious  than 
that  from  which  a  hasty  enameration  can  at  once  recall 
neh  names  as  Newton,  Priestley,  Cavendish,  Smeaton, 
Aikwright,  Watt,  and  Davy.  But  the  real  Art-education 
of  the  country  did  not  begin  till  1851.  It  is  not  that  we 
vnledthe  faculty,  as  events  have  shown  ;  the  apprecia- 
tioQ  of  good  work  was  always  to  be  found  among  us. 
Bat  vo  wanted  the  impulse,  and  it  came  at  last,  in  the 
year  when  the  productions  of  the  world  were  grouped  in 
tlw  great  Glass  Palace.  England  saw  then  that  she  had 
neglected,  ignored,  misunderstood  Art — the  Art,  we  mean 
especially,  which,  so  well  comprehended  and  studied  by 
the  French,  stoops  to  the  utensils  of  the  cottage  and  to 
the  uses  of  daily  household  life.  The  good  Prince  who 
bore  so  valuable  a  share  in  promoting  th<9  fii-st  Exhibition 
leot  his  influence  to  its  corollary,  the  establshment  of  Art- 
education  in  England.  Schools  of  Art  wero  founded  in 
the  country  under  the  direction  of  the  Committee  of 
Coaodl  on  Education ;  a  national  museum,  for  examples 
of  jQst  and  perfect  workmanship,  was  created  at  South 
Eeosingtoo.  We  "  began  at  the  beginning  *'  with  an 
rffort  to  reform  our  **  pots  and  pans,"  by  classes  and  prizes 
ior  drawing  aiid  design ;  and  amid  a  good  deal  of  inevi- 
table merritneat  at  the  first  crude  proceedings  of  "  the 
Broiaptoo  boilers,"  the  community  set  steadilv  to  its  task, 
^th  the  help  of  the  Government,  to  learn  how  its  wealth 
of  material  and  solidity  of  workmanship  could  be  made 
rbberanti  better  by  beauty  of  colour,  form,  and  fashion. 

in  impO|^tant  minute,  just  iwued  to  Parliament  by  the 
Lofiis  of  her  Majesty's  Privy  Council  on  Education,  com- 
monicates  the  welcome  fact  that  the  idea  now  "runs  alone." 
The  laughers  and  jokers  swore  it  was  rickety  from  its 
birth;  that  the  grants  and  encouragements  which  were 
admioisteied  to  it  were  so  much  wasted  pap ;  that  it 
voaldn't  and  couldn't  thrive;  and  that  common  things 
vere  good  enough  to  eat  and  drink,  and  live  with, 
especially  for  common  people.  But  now  Art-education 
bai  taken  such  a  lease  of  life  in  the  country  that  its  foster- 
pttents  find  they  can  let  it  shift  for  itself.  A  select  com- 
mittee of  the  House  of  Commons,  after  examining  the 
nbject,  has  reccnmeoded  that  the  S'ihools  of  Art  should 
BOW  rely  on  their  own  resources;  and  the  directing 
depaitment  of  the  Privy  Council  accepts  and  adopts  the 
▼iew.  To  prove  how  the  study  has  flourished  a  very  few 
fignres  will  suffice.  In  1851  the  Pat  liamentary  grant  to 
SdiooU  of  Art  was  £6,850,  for  seventeen  mhools  and  2,482 
ctode&ts,  showing  an  average  cost  of  £2  6s.  per  student ; 


while  in  1863  the  amount  of  subsidy  was  but  £4,005,  the 
schools  being  ninety  and  the  students  16.180— in  other 
words,  each  pupil  <•  of  the  beautiful "  stands  us  now  only 
in  the  sum  of  four  shillings  and  tenpence.     The  explana- 
tion is  that  manufacturers  of  every  kind  soon  awoke  to 
the  existence  of  a  native  faculty  for  design,  and  that  taste 
was  an  article  no  longer  dispensed  with  or  imported.    Left 
to  themselves,  indeed,  **  my  Lords  "  observe   that  they 
would  not  have  withdrawn  the  grants  just  yet,  and  they 
object  to  curtail  the  indirect  assistance  which  they  extend 
to  Art-education  by  the  National  Art  School,  or  in  prizes, 
studentships,  and  payments  «  by  results.'*     But  the  select 
committee  is  quite  at  its  ease  about  the  local  schools,  and 
they  at  least  are  henceforward  to  '*run  alone."      The 
Council  will  still  pay  a  grant  for  the  night -classes  of 
artisans,  and  also  a  capitation  grant  for  children  learning 
drawing ;  and  we  may  remark  that  the  g'ounds  upon 
which  they  dissent  from  the  proposal  of  the  select  com- 
mittee to  extend  grants  for  adults  seem  sound.    The  child 
has  to  be  brought  to  the  study— the  artisan  must  bring 
himself ;  and  he  will  bring  himself  just  in  proportion  as 
he  sees  it  to  his  own  benefit,  and  worth  paying  for  from 
his  own  pocket.    By  the  subsidy  for  children's  drawing 
classes  elementary  instruction  with  pencil,  pen.  and  crayon 
is  put  upon  a  distinct  basis,  and  Parliament  will  be  asked 
for  a  special  vote  for  this  useful  purpose.    The  changes 
proposed  do  not  affect  the  Kensington  Musum,  which 
will  remain  the  central  depository  of  Art  examples,  and 
which  the  Council  very  justly  defends  from  extravagance, 
by  showing  that  its  treasures  ape  natural  possessions  as  well 
as  educational  machinery.    We  need  not  point  out  the 
satisfactory  proofs  of   what  Art-education,  now  firmly 
grounded,  has  done  in  the  countr}' ;  and  what  it  will  do 
would  be  difficult  to  exaggerate.    It  has  lemoved  true 
taste  out  of  the  connoisseur's  cabinet  into  the  poor  man's 
reach,  whence  it  will  come  back  again  throught  all  gradi^s 
of  society,  for  be  it  remembered  that  the  poor  man  is  the 
working  man. 


im  ^s. 


The  CoLLEOtATB  SohoolJof  STBasBr)URa.  in  virtue  of 
a  bequest  by  M.  Lamcy,  formerly  Judge  of  the  Civil  Tri- 
bunal of  that  town,  offers  a  prize  of  S.OOOfrs.  for  the  best 
essay  on  the  followmg  theme : — '*  Should  art  be  submitted 
to  rules?  On  what  do  they  rest?  Are  they  absolute  or 
relative,  or  partly  one  and  partly  the  other  ?  How  is 
their  authority  to  be  reconciled  with  freedofn  of  inspira- 
tion?" The  prize  is  open  to  all  the  world,  and  the 
essays,  which  may  be  written  in  French,  German,  or 
Latin,  are  to  be  sent  in  by  the  1st  of  January.  1867. 

Industeial  Abt  Eduoation  i»  Paris,— The  Union 
Centrale  dee  Beaux  Arts  appliquis  it  rindueirie,  lately  esta- 
blished in  Paris,  lias  just  commenced  its  fii-st  course  of 
lectures.  The  session  was  opened  with  an  aidress  by  the 
President,  and  a  short  lecture  on  Archeeologv  by  M.  Adrien 
de  LoQgp^rler,  of  the  Institut.  The  following  is  the  list 
of  the  remainder  of  the  course : — Four  lecturen  on  Archi- 
tecture and  Artistic  Industry,  by  M.  Daviond ;  three  on 
Glass  Painting,  by  M.  Ferdinand  de  Laa^eyrie ;  one  on 
the  Sanitary  Condition  of  Industrial  Artists,  by  Doctor 
Caffe;  three  on  the  Grammar  of  the  Arts  of  De^^ign,  by 
M.  Charles  Blanc ;  two  on  Sculpture,  by  M.  A\m6  Millet ; 
one  on  Light  and  Shadow,  by  M.  Fouch€  ;  an  1  three  on 
Ceramic  Works  and  their  Ornamentation,  by  M.  Albert 
Jacquemart.  This  Society,  already  referred  to  in  these 
columns,  has  made  arrangements  for  a  gratid  exhibition  of 
objects  of  artistic  industry  in  the  Palais  del'Industrie  this 
year,  and  offered  the  sum  of  800  francs,  in  two  prizes,  for 
models  or  designs  for  the  medals  to  be  given  on  the  occa- 
sion. The  effect  was  far  greater  than  any  one  could  pos- 
sibly have  anti>;ipated.  iHo  less  than  a  hundred  and 
forty- three  designs  and  twenty-three  wax  models  were 
sent  in .  by  seventy-uine  candidates,  and  the  society,  sur- 
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ptlMd  Dy  the  excellence  of  the  worin,  doubled  SU  gntti, 
and  gave  two  prizes  In  each  clan. 

JPuBLio  MoimMBKTs  iR  Francb. — The  laboar,  taledt, 
and  expense  bestowed  on  the  pablfc  establfshmenta  and 
monntaients  of  the  country  have  been  enormous.  Elten- 
sive  restorations  and  decorations  have  been  exeouted  in  the 
two  great  edifices  of  Notre  Dame  and  Saint  Denis,  as  well 
as  in  more  than  twenty  churches  in  varioas  parte  of  the 
Empire.  The  ancient  Cit^  de  CaitmssoDne,  the  Roman 
theatre  ind  amphitheatre  of  Aries,  the  OMlteaa  de 
Fklaise  in  Calvados,  the  Temple  of  Diana,  and  the 
Roman  Amphitheatre  of  Nimes,  the  Temple  of  Angtistus 
and  Livy  at  Vienne,  the  Abbey  of  Charlien,  in  the  depart- 
ment  of  the  Loire,  the  Oratory  of  the  Templars  at 
Metz,  the  Chateau  of  Pierrefonds,  the  ChAtean  of  Blois, 
the  ramparts  of  Avignon,  and  otiier  monnments  of  his- 
toric interest  have  been  repaired.  Of  the  public  e«ta- 
olishments,  directly  or  indirectly  connected  With  Art,  the 
building  where  the  archives  of  the  Empire  are  kept  has 
been  laii^ly  extended,  and  the  School  of  Atxsh«ology 
annexed  thereto  has  had  a  special  building  provided  for  it. 
The  restoration  of  the  Palace  of  the  Institute  lias  been 
completed ;  the  arrangements  of  the  new  School  of  Fine 
Arts  teiminated ;  the  old  Ch&teau  of  St.  Germain  has 
been  almost  entirely  restored,  with  the  view  of  convert- 
ing it  into  a  grand  museum  of  Oallo-Roman  productions; 
the  arrangements  of  the  interior  of  the  new  Louvre  have 
been  pushed  forward :  a  fine  new  gallery  has  been  pre- 
pared for  the  works  of  the  French  School  and  thrown 
open  to  the  public,  a  number  of  new  rooms  on  both  floors 
added  to  the  gallery  space  in  the  new  portion  of  the  boild- 
inff,  and  several  of  the  Old  rooms  have  been  ro-embel- 
lisned  and  arranged  at  considerable  cost;  the  corner 
building  of  the  Tuilerfes  by  the  river,  known  as  the 
Pavilion  de  Flore,  as  well  as  a  section  of  the  grand  picture 
galleiy  adjoining,  have  been  completed  as  far  as  the 
masonry  is  concerned,  and  the  whole  of  the  remaining 
portion  of  the  gallery  has  been  levelled  with  the  ground, 
and  id  now  being  rebuilt  in  the  B<yle  of  the  adjoining  work 
of  Henry  IV. ;  the  reconstruction  of  the  Biblioth^que  Im- 
periale  has  been  energetically  pursned,  and  the  new  read- 
ing-room, modelled  somewhat  after  that  of  the  British 
Museum,  is  covered  in,  and  will  soon  be  ready  for  occu- 
pation ;  the  famous  manufactory  of  Sevres  has  been  en- 
tirely rebuilt ;  and  the  new  Opera  House  has  been  carried 
up  from  the  basement  to  the  first  floor.  This  is  a  long 
list,  perhaps  the  longest  list  of  such  works  that  was  ever 
furnished  by  a  single  Government,  but  it  is  flir  ftom 
complete,  although  it  includes  all  the  principal  works  con- 
nected with  art  which  have  been  supported  by  the  bndget 
of  1864.  i-i-         J^  6 

Statue  ik  Hokoitb  op  TsNrBits.  —  The  King  of  the 
Belgians  has  ordered  a  bronze  statue  in  honour  of  David 
Teniers,  the  founder  of  the  Koyal  Academy  of  Antwerp,  to 
be  erected  in  one  of  the  places  of  that  town.  The  Govern- 
ment contributes  18,000  francs  towards  the  woik,  which 
has  been  entrusted  to  Mr.  Dncaju,  of  Antioch. 

Pension  to  Mademoiselle  de  Puobt. — The  Emperor 
Louis  l^apoleoD  has  granted  a  pension  of  600  fimncs  per 
annum  to  Mdlle.  Fanny  de  Puget.  the  only  surviving 
descendant  of  the  famous  sculptor  of  Marseilles. 

The  Eooleb  des  Beaux  Arts  not  only  in  Paris,  but 
throughout  France,  have  been  supplied  with  many  models 
and  casts  from  the  antique,  and  copies  of  the  works  of 
the  great  painters.  A  cla*B  for  the  study  of  engraving  on 
precious  stones  has  been  opened  here,  under  the  direction 
of  M.  Farochon.  Pupils  are  admitted  between  the  i^es  of 
fifteen  and  twenty-five.  For  foreigners  the  permission  of 
the  Minister  of  the  Fine  Arts  is  requsite. 


Exhibition  of  Airrs  and  Manupaotubes  fob  Nobtr 
Eastern  London.— On  Thursday,  the  9th  inst.,  a  meet- 


ing of  eiDplosrers  of  labour  and  artisant  interoatad  in  ili« 
manofaetuveB  of  North  Eaatem  London  was  held  in  thft 
board-room  of  the  Agncultnral  Hall  Company,  for  th* 
purpose  of  taking  into  conaideration  a  pit>p(Mal  from  th* 
Ptwisional  Committee  of  the  North  Loodoft  Moaeiim 
for  a  local  eathiMtictt  of  arts  and  raannikctores  dnring  tk» 
ensuing  autumn.  The  chair  was  taken  by  W.  H.  Bod- 
kin, Esq.,  AssiatantoJudge.  The  propoial  was  tmaai- 
moosly  adopted,  and  also  a  resolution  appointing  a  geDeral 
committee  of  guarantors  to  make  anangemeots  for  oarrjr- 
ing  the  same  into  eflbot.  This  uovMoent  ia  entirely 
unconnected  with  working  men's  indttatzial  exhibitiona, 
having  soldy  for  its  object  the  promotk>n  of  the  art* 
workmanship  and  mannfiictvrei  of  the  district.  Tile 
exhibition  will  consist  of  three  distinet  diviaiooa— «* 
manufacturers'  department,  an  artinns'departmeBt,«iid  s 
loan  department.  The  guarantee  ihnd  asked  far  by  tim 
promoteia  of  the  exhibition  is  £2,000,  of  which  about  otM* 
third  was  guamnteed  by  the  meeting,  aad  a  oonaideMiila 
portion  of  the  reoMiinder  promlaed* 

Pkbumatio  AppLTOAxroir  or  AmioiruoAL  Gab.  — ]£. 
C.  Tellier,  whose  proposed  appiioation  of  ammoniaoai  gaa 
to  locomotion  was  recorded  in  the  Jcumal  of  the  Society 
a  short  time  since,  now  suggests  a  more  simple  applid^ 
tion  of  the  same  substance,  that  of  using  it  to  create  a 
vacuum,  or  partial  vacuum,  for  industrial  pnrposea,  aoob 
for^instance  as  the  emptying  of  oesBpo<ds.  The  method 
proposed  to  be  employed  is  to  fill  an  iron  receiver  wHh 
the  gas  in  question,  and  convey  it  to  the  spot  where  tlse 
vacuum  is  required.  At  the  upper  part  of  the  reoeiver  ia 
a  small  reservoir  containing  water,  and  which  commuBi* 
cates  with  the  interior  of  the  reoeiver  by  means  of  a  step- 
cock  ;  when  tliis  is  opened  the  water  rapidly  absorbs  the 
gas,  and  the  required  vacuum  is  obtained.  The  ^oanlitf 
of  water  oeoessary  for  this  perpoae  ia  said  to  be  in  the  firo. 
portion  of  six  or  seven  litres  to  a  cubic  nnetre  of  gaa.  In 
order  not  to  lose  the  ammonia  this  is  allowed  to  eaca|ia 
into  another  similar  reservoir  at  the  lower  end  of  the  re- 
ceiver before  the  connection  is  opened  between  the  inte- 
rior of  the  latter  and  the  cesspool.  With  thisMTaj^emeot 
the  total  cost,  in  addition  to  that  of  the  afipaFatas  and 
the  original  supply  of  ammonia,  would,  according  to  M. 
Tellier,  be  redoosd  to  the  value  of  the  coal  requited  to> 
disengage  the  gas  from  the  eohition,  and  this  be  eali- 
mates  at  four  or  five  centimes  the  oubic  metre.  M.  Tellier 
contemplates  many  applications  of  this  principle,  bat  the 
above  will  su6Bciently  ulustrate  his  views. 

Tbahsfobmation  of  NAPrHALiNE  nmo  Bevzoio  Aoid. 
— ^Two  French  chemists,  brothers,  annoonoe  the  following 
method  of  transforming  the  restdumn  napthaliiie  into 
benaoic  acid.  In  the  first  place  the  napthalioe  is  tnoa- 
formed  into  thallic  acid,  and  afterwards  into  thallate  of 
lime,  and  the  latter  is  converted  by  heat  into  beuoie 
add  and  carlonate  of  lime.  The  acid  derived  from  nap* 
thaline  has  the  same  nnpleaeant  odour  as  that  obtained 
from  the  urine  of  herbivwroos  animals,  and  it  is  ooojeo^ 
tuned  therefore  that  the  agreeable  odour  of  the  same  sub- 
stance when  derived  from  the  gum  is  not  non&al  bat  due 
to  the  iN^esence  of  some  foreign  subetanoe. 

Liquid  Glub. — The  use  of  this  Bubftanoe  haa  beoome 
very  extenuve  in  France,  and  it  may  be  useful  to  j^ve 
the  process  by  which  it  is  obtained.  A  kilogramme, 
2^IhB.  avoidupois,  of  good  glue  of  Cologne,  or  Oavet,  is 
dissolved  in  a  litre  of  wato*  in  an  earthen  pot  plunged  in 
hot  water,  the  water  lost  by  evaporation  being  replaced. 
When  the  glue  is  completely  dissolved,  one  fifth  of  a 
kilogramme  of  nitric  acid  at  80^  oentignMle  is  added; 
the  acid  throws  the  solution  into  a  violent  state  of 
effervescence,  and  a  quantity  of  reddidi  coloured  gaa 
escapes.  When  the  mixture  has  become  quieeoent  it 
should  be  well  stitTed,  set  aside  to  cool,  and  afterwards 
placed  in  well  stopped  vessels  for  ftatore  use. 

Mbtallio  Ceiling. — ^While  all  other  departments  in 
the  internal  decoration  of  booses  have  kept  pace  with 
improvements  in  other  branches  of  industry,  it  is  a  aome- 
what  remarkable  fact,  and  one  that  has  loi^  engaged  the 
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atteoUon  of  aichiteots,  that  the  ceilings  of  our  rooms,  with 
their  aoeeemly  blisters  and  network  of  cracks,  are  still,  gene- 
nlly  speaking,  just  what  they  were  many  years  ago.  Mr. 
Little  has  iovent^Hl  a  system  for  the  construction  of  oeil- 
inga,  which  consists  in  the  application  to  the  joist ing  of 
Terr  thin  stamped  ductile  metal,  in  ornamental  embossed 
paneh  of  such  sizes  and  shapes  as  may  be  required, 
Ttissd  stamped  panels  are  fitted  for  every  kind  of  decora- 
tion in  colour,  and  if  inserted  as  plain  surfaces,  may  be 
iisei  as  the  ground  for  every  description  of  cartoon  paint- 
mg.  oMobiaing  with  lightness  and  durability  artistic  and 
oroaniental  effect  at  a  comparatively  small  cost.    Besides 
iti  applicability  to  the  ceilings  of  rooms,  and  all  public 
bailings,  churches,  &o.,  the  system  may  be  made  use  of 
vim  the  same  etfect  in  staircases,  halls,  and  porticos,  and 
erea  on  the  walls  of  rooms.    It  affords  the  means,  when 
eoapled  with  an  iron  framing,  of  making  theatres  fire- 
proof, thus  avoiding  those  ssid  contingencies  to  which 
these  crowded  buildings  are  so  exposed. 


Cmnmtra 


SpiBrrs  AND  Wine  Consuiiftion. — The  average  con- 
sumption of  spirits,  per  head  of  the  population,  is  shown 
by  the  following  figures,  for  the  last  60  years : — 


Gksat  BiiTjUir. 


Foreign  and 
Colooiid. 


1900 

\m 

1840 


Gallons. 
0-31 
0-24 
0-22 
0-21 


Home-made. 


Gallonf. 
0-581 
0-440 
0-787 
0-724 


latLAHD. 


Foreipiand 
Colonial. 


Galloni. 
0-09 
006 
0-04 
0-03 


Home»made« 


Gallona. 
0-267 
0490 
0-907 
0-808 


The  wine  consumption  shows  a  gradual  decline,  which 
is  not  compensated  by  any  very  apparent  increase  in 
milt:— 


Gkbat  Britam. 


1800 
1820 
1«40 
18C0 


Gallons. 
0-46 
033 
0-34 
0-27 


Irblaxd. 


Gallons. 
0-28 
0-07 
009 
009 


Cotton  in  Si  am. — TUo  London  and  China  Telegraph 
ttTi  that  special  efforts  have  been  made  to  increase  the 
EBpply  of  cotton  for  the  coming  season.  The  profits  to  the 
c^^tiT&tors  ou  thi^)  important  staple  for  the  past  two  years 
ba^e  ftimulated  the  peoplt^  to  give  it  greater  attention, 
bat  irith  every  po-SMible  effort  it  is  not  probable  the  in- 
crease can  add  more  than  one- fifth  to  the  last  crop.  The 
coltirators  are  too  few  to  expect  more  tliaii  tliat.  Ac- 
oording  to  the  cuatotu-house  returns,  17,710  piculs  have 
been  ex|>orted  during  the  year  from  Bangkok  up  to  the 
Hth  November,  amounting  to  2,334,331)  lbs.,  and  worth, 
at  a  moderate  estimate,  say  600,0(jO  dols.  The  season  (in 
mer^^antile  language)  is  now  over,  but  it  is  poH2(ilile  that 
tbe  whole  export  tor  the  year  may  reach  18,000  |^)iculs. 

Beet  boot  Sugar  in  France  — The  beetroot  sugar 
manufictured  in  Franco  in  September  last  amounte«i  lo 
2,755,400  kiloKtatniiies  in  October  to  38,847.910,  in  No- 
vember to  44,832,876.  in  December  to  36,476  846,  and  in 
JaDoary  to  13.474,662,  making  for  the  five  months 
135j)S7,682  kilogrammes.  Or'  this  the  sugar  manufac- 
tories ill  the  depirtment  of  the  North  produced  60,618,237 
kilogrammes,  in  tbe  Pas  de  Calais 23,467 ,933  kilogrammes, 
^•Qtbe  Al-ne  21,860,699,  in  theSumnie  13,162,697,  in  the 
Ooo  10,628,696,  and  in  other  departmentn  16,669,660 
kilogtammes.    There  remained,  moreover,  in  store  ol  the 


preceding  year's  produce  18,828,243  kilogrammes.  The 
consumption  of  beetroot  sugar  during  the  same  five  months 
amounted  to  189,160,9a3  kilogrammes.  The  stock  of 
beetroot  sugar  on  tlie  81st  of  January  last  amounted  to 
87,470,079  kilogrammes,  being  18.763,787  kilogrammes 
more  than  on  the  corresponding  date  of  the  year  1864. 
The  number  of  sugar  manufactories  at  present  at  work  is 
398,  being  34  more  than  at  this  time  last  year.  These 
returns  are  regarded  as  indicating  that  the  beetroot  sugar 
manufacture  in  France  is  prosperous. 

The  ViNB  IN  Alobeia. — This  cultivation  has  made 
great  progress  within  these  last  few  years.  In  the 
year  1862,  the  land  planted  with  vines  was  estimated 
at  16,000  acres,  of  which  8,000  are  situated  in  the 
provinces  of  Algiers,  6,600  in  the  province  of  Oran,  and 
1,600  in  the  province  of  Constantine.  The  vineyards 
produced  in  that  year  43,222  hectolitres  of  wine,  and 
1 8,472,9 121be.  of  grapes  were  sold  for  the  table.  The 
land  was  chiefly  planted  with  the  Chasselas-Burgundy, 
Alicante,  and  Grenache  vines.  In  1863  additional  planta- 
tions wore  made,  both  by  the  Arabs  and  colonists.  The 
nimiber  of  planters  amounted  to  27,281,  of  whom  22,300 
were  natives,  and  6,000  Europeans.  The  vineyards 
covered  87,000  acres,  of  which  60,008  were  phinted  with 
vines  producing  black,  and  the  remainder  with  those  pro- 
ducing white  grapes.  Of  these  vineyards,  10,600  acres 
are  situated  in  the  province  of  Algeria,  which  produced 
83,000  hectolitres  of  wine,  and  8,600,0001b6.  weight  of 
grapes  for  sale ;  64,000  acres  in  the  province  of  Constantine, 
producing  80,000  hectolitres  of  wine,  and  4,100,0001b6. 
of  grapes;  and  12,600  acres  in  the  province  of  Oran,  pro- 
ducmg  20,000  hectolitres  of  wine,  and  2,000,0001bs.  of 
grapes.  The  vines  in  the  province  of  Constantine  are 
newly  planted,  and  do  not  as  yet  produce  much  wine. 

EoGS. — From  a  recent  Parliamentary  return  it  appears 
that  the  annual  importation  of  eggs  into  this  country  is  at 
the  rate  of  near  one  million  daily. 

Cotton  Supply. — The  largest  amount  of  cotton  brought 
into  this  country  for  consumption  was  in  1860,  when  it 
amounted  to  2,660,000  bales  of  400  lbs.  each.  The  total 
imports  in  Liverpool  in  1864  were  2,247,766  bales,  of 
which  rather  more  than  one-half  were  from  India. 


Mmi. 


NATAL.—Of  Ute  years  the  coast  lands  of  this  de* 
pendency  have  been  steadily  opened  up  for  the  cultivation 
of  sugar  cane,  coffee,  tobacco,  and  other  tropical  products. 
The  cotuty  of  Victoria  is  separated  from  the  seaport  of 
Durban  by  the  river  Umgeni,  which,  although  shallow 
enough  during  the  dry  winter  months,  is  in  the  summer 
so  deep  and  dangerous  that  it  has  been  a  formidable 
obsUcle  to  traffic.  While  production  and  traffic  were 
alike  small  the  inconvenience  entailed  by  such  a  trouble- 
some stream  was  not  felt  to  any  material  extent.  In 
ten  years,  however,  a  great  change  lias  come  over  the 
country.  There  are  now  thirty  sugar  mills  driven  by 
steam  at  work  in  the  colony.  Last  year  about  4,000  tons 
of  sugar  were  produced.  Coffee  and  other  plantations 
are  springing  up  in  all  directions,  and  the  Cotton  Planta- 
tion Company  has  nearly  1,000  acres  under  cultivation. 
Hence  has  arisen  the  necessity  for  a  bridge  over  the 
Umgeni,  and  the  Queen*s-l>ridge,  which  was  recently 
opened,  is  an  iron  girder  bridge,  erected  on  cylinders, 
which  rest  on  a  bed  of  creosoted  timber  piling.  There 
are  seven  spans,  of  about  100  feet  wide  each,  and  the 
bridge  with  iU  approaches  is  altogether  alK)Ut  1,100  feet 
long.  The  roadway  is  20  feet  wide  and  paved  with 
asphalte.  No  other*  bridge  in  South  Africa  can  at  all  vie 
with  this  either  in  size  or  appearance,  and  it  is  ere  Jitable 
to  the  young  colony  that  it  should  have  been  accomplished, 
at  a  cost  to  itself  of  about  £17,000,  what  the  older 
provinces  of  the  Cape  have  not  yet  contemplated. 


sex 


jocrairAL  op  tse  «ociBr7  op  arts,  Mabob  it.  ises. 


^: — <L.'>v\i". 


91^ 


North    Avstbaua. — An    Australian    paper   says: — 
*'  If  a    colony  could    be   established    by    Government 
employ4t,  there  would  be  no  doubt  as  ^o  the  suocem  ef 
North  AuBtralia.      It  appeara  that  many  hundreds   of 
young  men,  belonging  chiefly  to  the  middle  class  of  this 
eommunity,  are  quite  ready  to  colonise  the  new  country 
fbr  the  reinunenition  of  fire  shillinofs  per  day.    For  tliJA 
pay  they  are  willing  to  bind  themselves  as  labourers  to  do  I 
the  rough  work  of  the  settlement  in  spite  of  aboriginal 
Malaya,  alligators,  and  tropical  summers.     This  e^ow8 
^at  the  love  of  adventnre  is  as  strong  here  as  in  other 
parts  of  the  world.      Whilst,  however,  the  two  Gkivern- 
ment  expeditions  whidi  have  sailed  are  absolutely  neces- 
sary to  the  establishment  of  the  young  colony,  it  must  be 
borne  in  mind  by  the  iiundreds  of  persons  who  are  iockmg 
with  interest  to  North  Aostralia,  that  Uie  success  of  the 
enterprise  must,  after  all,  depend  upon  the  efforts  of  indi- 
viduals who  ^<i  to  oeeupy  the  country  upon  their  own  re- 
sponsibility.    A  large  extent  of  land  lias  been  sold,  and 
it  is  fair  to  suppose  that  at  least  some  of  the  purehaaers 
will  either  become  settlers  themselves  or  will  cause  their 
property  to  be  occupied  hy  others.    It  is  not  to  be  ex- 
pected   that  South  Australia   tfaoald    supply  the    new 
country  with  any  large  number  of  settlen  io  addkfon 
to   those  who    go  there  in    the  pay   of  the  Govern- 
ment.     In  fact,  the  bulk  of  a  population  like  ours  would 
be  as  much  out  of  place  in  North  Australia  as  in  India. 
Our  latxiurers  would  be  unsuiied  to  the  wet  tropicai  som- 
merB  of  such  a  country,  and  would  be  unable  to  compete 
with  tbe  coolies  and  the  Chinese  who  will  oome  in  thousands 
as  soon  as  there  are  planters  and  other  settlers  ready  to 
make  arrangements  for  their  immigration.    But  there  is  a 
way  in  wliich  this  colony  could  materially  assist  the  new 
colony,  thai  is,  }oy  persevering  in  the  attempt  to  send  stock 
overland.    If  this  were  suoeeesfully  done,  North  Australia 
would  almost  immediately  secure  an  export  trade  with 
Madras,  Calcutta,  Java,  and  Hauritios.     The  two  last- 
mentioned  euuntrles  are  always  ready  to  Import  homed 
cattle,  whilst  the  Indian  marlcetB  at  the  preaent  time  have 
to  be  supplied  with  horses  from  New  South  Wales  and 
South  Australia.      The  pasnge  from  North  Australia  to 
Madras  or  Calcutta  would  occupy  about  four  weeks,  and 
it  is  said  that  the  vesssU  beat  oiitad  to  the  trade  would  be 
those  of  about  300  or  350  tons  burthen.      September 
would  be  the  proper  time  to  ship  horses  for  India,  as  they 
would  then  arrive  there  at  the  commencement  of  the  cool 
season." 

Babbadoes. — The  shipments  of  produce  last  year  were 
36,106  hhds.  sugar  and  16,000  puns,  molasses,  against 
42 ,000  hhds.  sugar  and  1 5,000  pnna.  moUuses  of  the  previous 
year.  The  cotton  speculators  also  have  cause  to  be  satis- 
fied, M  their  harvest,  it  is  calculated,  will  realiMe  800,000 
dols.  return  to  the  proprieton ;  and,  what  is  more  con- 
soling again,  this  sum  will  be  sure  to  be  circulated  in 
the  island,  the  cotton  being  grown  on  small  properties 
and  sold  on  the  spot.  Here  is  no  little  advantage  to  reap 
<h>m  about  2,000  acres  of  land  which  hitherto  were  slmost 
waste,  giving  little  or  no  return.  The  sugar  crop,  this 
year,  it  is  antksipated  by  some  (of  course  the  most  sanguine) 
will  reach  50,0(>)  hhds.  A  steam  plough  has  been  suc- 
oessfully  used  on  one  estate,  and  the  canes  grown  on  this 
land  are  said  to  be  of  so  superior  a  quality  as  to  yield 
some  three  hogsheads  to  the  acre. 

BamsB  GniAVA.— The  quantities  of  produce  shipped 
from  the  whole  colony  during  the  past  year  are  as  follows : — 
Sugar.  78,312  hhds.;  rum,  26.053  puns.;  molasses, 
12,632  casks ;  timber,  816.812  feet ;  and  cotton,  239  bales. 
The  quantities  shipped  in  1863  were  77,105  hhds.  sugar, 
80,252  puns,  rum,  5,704  casks  of  molasses,  408.769  feet 
timber,  and  52  bales  of  cotton.  There  is  an  apparent 
falling  off  in  the  yield  of  sugar  and  rum  as  compared 
with  the  previous  year's  returns,  but  it  is  only  apparent.  The 
crop  of  last  year  largely  exceeds  that  of  the  previous  year, 
but  from  the  want  of  shipping  there  is  a  large  quantity  of 
produce  lying  on  hand;  in  fact,  a  larger  quantity  than 


vious  year,  and  it  will  have  to  be  brought  into  thn  eurrent 
year's  exports. 

Public  Works -m  New  Sootit  Wales.— The  opening 
of  a  branch  railway  from  Blacktown  to  Windsor  and  Rich* 
inond,  which  took  place  on  the  29th  November  last,  was 
an  event  of  much  importance,  not  only  on  account  of  the 
henefH  It  has  conferred  upon  a  populous  and  f  rtile  dis- 
trict, imt  also  in  relation  to  the  question  of  railway  com- 
rannication  in  the  colony.    In  order  to  lessen  t&e  cost  of 
tills  railway,  the  woilcs  are  much  lighter  in  tiieir  character 
than  those  on  the  trunk  lines.    Should  the  new  railway 
realise  the  expectations  tAiat  have  been  indulged  in,  as  to 
the  suitability  of  the  works  to  the  nature  of  the  traffic, 
the  experience  gained  may  be  of  yalne  in  the  construction 
of  future  lines. — At  Newcastle,  progress  is  being  made 
with  tlte  various  works  for  the  improvement  of  the  har- 
bour.   The  northern  breakwater  is  being  proceeded  with ; 
upwards  of  1 ,200  tons  of  stone  were  deposited  in  Novem- 
ber last.     Tlie  ballast  is  supplied  by  vessels  coaling  at  the 
port.    PreparalioDs  sre  buag  nadfi  lor  the  repair  of  the 
southern    breakwater,   which    was    damaged  by  gales. 
Along  the  greater  portion  of  the  new  wharf  the  water  has 
been  deepened,  and  vessels  drawing  seventeen  or  eighteen 
feet  of  water  can  now  go  alongiide.      The  steamers' 
wliarf  is  oouipletod,  and  plans  «ra  being  prepared  for  a 
eommodions  goods  shed  to  be  erected  close  to  it. 

Saluow  axd  Tbout  in  TAaxAVUy. — A  favoanble  ac- 
count has  been  received  of  the  progress  of  both  the  salmon 
and  trout  in  Tasmania,  and  Badger  Creek,  the  locality 
chosen,  appears  admirably  adapted  for  the  salmon.  The 
fish  at  pres^ii  ibero  are  in  good  healih  sad  growing  fast. 
The  advisability  of  eonstructing  a  regvlar  fish-hatching 
estalnisfafBent  at  the  pnee  faaa  (Men  dnmnsed. 


ftblicatiaiis  Issnel* 


liE  MovDB  DB  LA  Hbb.   By  **  Alfred  Fii6doL"  KoyBl 

8vo.    Paris  {ffaeheUe). 
Le  Ciel.    By  Amed^e  GuUl^min,  and 
Lcs  Plaktes.    By  Loais  Figoier  {same  form  and  suae 

publishers). 
Le  Monde  deb  Ivsegtes.     By   S.  Henri  Berthood. 

Boyal  8vo.    Farm (Oamier^  Frerei). 

These  represent  a  class  of  work  which  has  only  lately 
sprung  up  in  France — popular   expositions  of  scientific 
subjects,  profusely  illustrated.    The  most  remarkable  of 
the  four    whose  titles  are  given  above,  is  that  which 
stands  at  the  head.    It  is  not  signed  by  its  author,  tnt 
was  the  woiIl  of  the  late  Moquin  Tandon,  of  the  Inatitot, 
a  naturalist  whose  name  would  have  stamped   it  with 
authority,  but  being  written  in  a  popular  style,  and  not 
in  scientific  form,  the  academican  used  the  neendonym 
which  he  had  often  affixed  to  poetry  and  other  mined- 
laneous  works.    He  died  while  the  sheets  were  goii^ 
through  the  press.    The  work  in  question  oocupiea  mere 
than  fdx  hundred  pages,  and  all  the  products  of  the  aei 
and  its  banks,  from  seaweed  to  white  bears,  are  treated  of 
in  turn,  and  in  a  ver}-  interesting  manner — aeientifte  faeti 
being  intermingled  with  amusing  anecdotes  and  remaika, 
and  sometimes,  it  must  be  admitted,  not  quito  aocording 
to  English  notions.    The  illustrations  eonsist  of  twen^* 
one  fnU-sized  chromo-lithographio  plates,  and  two  hun- 
dred illustrative  cuts,  of  all  sizes,  on  wood— all  from  the 
pencil  of  M.  P.  Lacketbaner.     These  latter  are  executed 
with  great  care  and  distinctaess,  and  the  peculiarities  of 
the  sea  anemones  and  of  the  microscopic  creatnres  of  the 
ocean  are  given  with  rare  fidelity ;  but  the  twenty-one 
coloured  plates  are  really  exquisite.    H.  Moquin  Tandon^ 
last  woric  may  not  increase  hishigh  scientific  reputation,  bat 
it  will  assuredly  make  his  name  kno^n  to  thousand* 
who  never  heard  of  it  before,  and  would  not  otherwi^ 


_     _  ,  „  ^,_.  , ^  have    easily    become    acquainted    with    the    woodrow 

has  been  found  on  hand  at  the  same  period  in  any  pre- 1  creatures  which  he  so  lovingly  and  so  agreeably  describes. 
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ThA  wcond  book  od  the  Hit  is  also  a  popular  prodaction 
bf  a  highly  sdentifio  man,  aud,  bo  far  as  the  subject 
admits  of  it,  it  is  illustrated  with  the  same  carefal  and  pro- 
iose  elegance.    Like  the  precedins,  the  subject  is  treated 
irithu  great  avoidance  of  technicalities  as  possible.    Both 
these  geoUemeQ  acknowledge  the  assistance  of  their  brother 
unm  in  various  countries,  and  it  is  gi*atitying  to  see  the 
vam  of  flerschel,  GKMse,  and  other  Buglishmen  in  the 
U.  The  other  two  treatises  are  by  gentlemen  well  known 
Mpopalarizers  of  science  and  pleasing  writers,  and  they 
Innprformed  their  work  in  a  very  conscientious  and  agree- 
able oanner.     It  would  not  be  easy  to  find  four  other 
l»)b  in  which  knowledge  is  conveyed  in  a  more  pleasing 
ifky  or  four  volumes  presenting  higher  qualities  as  re- 
^  typography  and  illustration. 


lotes. 


SooTHEES  Comrrizs  Assooiatiok  fob  the  Enooubage^ 

nSTOF  AORIOULTDBB,   AbTS,    SoIBNOK,    MANUFACTURES, 

UP  CoH]CBBOE.**The  second  mouthly  meeting  of  the 
GooDcil  of  the  Association  was  held  on  the  7th  inst., 
It  the  house  of  the  Society  of  Arts.  Present— the 
Marquis  Camden  (in  the  chur).  Lord  Viscount  Syd- 
Dej,  Lord  Visooant  Kversley,  Sir  Heniy  MiJdmay, 
Birk,  G.  Cubitt,  Esq.,  MP.,  G.  Lyall,  Esq.,  M.P., 
lirat-Col.  Lennard,  C.  Wvkeham  Martij}*  £«is,  Hon. 
ad  fiev.  3.  Beat,  Bev.  J.  Cluiterbuck,  and  Messrs. 
ClQtten,  Spiers,  Btgdeo,  Whitehead,  Simoods,  Middle- 
too,  and  Newton.  After  the  transaction  of  the  general 
Inaoeas  of  the  Coancil,  the  ofier  of  the  services  of  G.  W. 
H.  Shute,  Esq.,  of  Tateley,  as  secretary,  were  aooepted. 
fen  W. Brook  Bridgee,  Bart.,  M.P.,  and  Major-Gen.  the  Hon. 
IBood  were  elected  viee-preoidents ;  and  Wm.  Deedes, 
%.ofSandling  Castle,  Wm.  Welle,  Esq.,  of  Redleaf, 
^eosiiDrst,  and  the  Rev.  John  Goring,  and  P.  S.  Punnett^ 
M-^  of  Chart  Sutton,  added  to  the  CounciL  A  oode  of 
Df^UwB  was  referred  to  a  sab^xMiimittee,  consistiog  of 
W  Viscount  Eversley,  Colonel  Lennard,  Mr.  Lyall, 
ud  Mr.  Bigden,  to  report  to  the  next  meeting  of  the 
^^idL  After  OMioh  oonsideratioa  it  was  resolved 
™t  it  would  be  impossible,  before  June,  1865,  to 
^  the  neoessary  anan^mentB  for  the  great  annual 
exhibition  of  stoek  and  implements  proposed  by  the 
w^iiiion,  but  that  the  meetings  for  the  second, 
W,  fourth,  and  fifth  departments  of  the  Association-- 
Tiz.,  oatoral  history,  local  geology,  botany,  and  horti* 
^^,  the  eeoond;  the  arts,  manufacturea,  and  com- 
^  M  developed  in  these  six  counties,  the  third ; 
^  hiitory  and  archasology,  the  fourth ;  and  the  im- 
po^ement  of  the  dwellings  and  the  general  condition  of 
J*kbooring  classes,  the  fifth— shall  be  held,  and  the 
^ and  places  determined  at  the  next  Council.  The 
2f^  was  than  adjourned  to  Wednesday,  April  5,  at 
*»o  o'clock.  J       tr         f 

fioKWAL  OF  Old  Feuit  Trees.— A  French  horti. 
^turifet  has  hit  upon  a  curious  mode  of  revivif3ring  old 
^^  trees.  He  recommends  that  so  long  as  the  roots  of 
we  old  trees  are  sound  they  should  never  be  destroyed. 
^^  plan  is,  when  the  tree  ceases  to  be  productive,  to  cut 
itooAD  to  the  neck  of  the  roots  and  to  insert  two,  three, 
or  four  grafts  into  the  stump.  This  system  he  declares 
^Hable  to  pear,  apple,  cherry,  and  almond  trees. 
"'hen  the  grafts  have  been  pot  in,  the  face  of  the  stump 
™«t  be  carefoUy  covered  with  gmfting  wax  or  clay,  and 
wen  the  whule  sunxranded  and  covered  up  with  mould, 
^  that  only  one  or  two  eyes  of  the  grafts  may  be  exposed. 
Jj^oW  pear  trees  were  so  treated  on  the  18th  of  March 
^;  the  grafts  have  attain«;d  from  thirty  to  sixty  inches 
»  ^^^^'  ^^^  ^^^y  promising,  and  are  expected  to  bear 
^ood  crop  of  fruit  in  three  years.  Where  the  roots  of  an 
tree  are  well  developed  and  sound,  this  mode  of 
™r^g  use  of  them  for  a  new  family  of  small  trees  is 
«"»»^J  worth  a  trial. 


Bbomb.— 'M.  A.  Lavall^e,  who  has  given  much  attentiQn 
to  the  cultivation  of  the  Bromua  ichraderi  (referred  to 
recently  in  the  Journal)^  has  just  published  a  pimph« 
let  on  the  subject,*  giving  an  account  of  the  ex- 
periences of  himself  and  othei-s  with  regard  to  this  plant, 
Its  mode  of  cultivation,  yield,  influence  in  the  production 
of  milk,  and  chemical  analysis.  The  main  facts  given 
are  as  follows  :--The  plant  will  yield  two  crops  a  year  ^i 
first,  and,  in  some  cases,  after  the  first  year,  three  crops. 
A  sandy  soil  seems  best  adapted  for  producing  the  grain 
of  the  plant ;  on  danop  land  the  seed  is  less  abundant, 
small,  and  lighter.  The  yield,  in  some  instances  given, 
wasas  74  to  1.  The  grain  is  exceedingly  light,  weighing 
little  more  than  about  two  poands  to  the  gallon,  or  about 
half  the  weight  of  oats.  After  the  sowing  the  ground  is 
said  to  require  no  care  whatever  but  simple  rolling  in 
spring.  The  soil  should  be  turned  up  to  a  good  depth 
previous  to  and  heavily  rolled  after  sowing;  the  latter 
point  being  much  insisted  on.  If  sown  in  March  or  Apnl 
the  first  green  crop  may  be  cut  in  two  months.  The 
brome  kills  all  the  weeds  that  spring  up  with  it.  It  is 
said  to  be  the  thickest-growing  and  cleanest  crop 
known.  The  duration  of  the  plant  cannot  yet  bd  fixed, 
some  in  France  are  five  years  old,  and  are  liid  to  give  no 
sign  of  failure,  although  five  crops  a  year  have  been  taken 
off  it. 

CuMATB  OF  Ekolanp. — At  the  Mcteorological  Society, 
Mr.^  Glaisher  rr^ently  read  a  paoer.  in  w^;^;;  ^^  ;- ;^ 
v^'i  ttie  results  of  recorded  observation  showed  that 
the  character  of  the  climate  at  the  end  of  the  last 
century  was  certainly  very  different  from  what  it  is  now. 
Long  oootfnuaace  of  frosts,  and  frequent  and  faeftvy  falls 
of  snow,  are  &cts  which  can  be  recorded  without  instru- 
ments as  well  as  with  them.  In  the  early  period  they 
were  of  more  frequent  occurrence  than  in  the  middle 
period  of  30  years,  and  far  more  so  then  in  the  latest 
period.  Thus  the  result,  as  formed  by  this  comparison, 
without  reference  to  inetruments,  and  every  inveetigation 
made  all  tend  to  eonfirm  the  aoeoracy  of  the  indication 
found  by  instruments,  via.,  that  our  climate  in  the  last 
hundred  years  has  altered ;  that  the  temperature  of  the 
year  is  2^  warmer  now  than  it  was  then ;  that  ia  the 
month  of  Januaiy  it  is  still  higher;  that  the  winter 
months  are  all  much  warmer ;  and  that  every  month  in 
the  year  seems  to  be  somewhat  warmer  than  before.  The 
author  remarked  that  this  result  was  indeed  important,  if 
true,  and  he  could  not  see  how  it  was  otherwise  than  true. 
Its  effects  will  be  to  influence  agricultural  produce.  New 
fruits  may  be  introduced  with  advantage,  and  the  cha- 
racter of  our  people  will  be  altered. 

Eduoation  im  B(78sia. — The  Bussian  government,  as  a 
consequence  of  the  emancipation  of  the  peasants,  has 
taken  measures  for  the  diflusion  of  instruction  among  the 
agricultural  population.  An  additional  budget  of  460,000 
roubles  for  the  year  1865  has  been  decreed,  so  that 
the  budget  of  Public  Instruction  now  amounts  to  about 
1,300,000  roubles.  This  supplementary  budget  provides 
for  the  founding  of  village  schools,  of  eleven  new  gym- 
nasia (colleges),  for  the  purchase  of  books,  paper,  &o.,  for 
the  poorer  peasants,  for  supplementary  payment  to  school- 
masters and  professon,  for  the  purchase  of  scientific  instru- 
ments, for  the  establishment  of  laboratories  and  museums, 
for  the  reorganisation  of  the  University  of  Warsaw,  for 
the  foundation  of  a  Polytechnic  School,  and  for  other 
schools  for  teaching  agriculture  and  horticulture. 


MEETINGS  FOB  THE  ENSUING  WEEK. 

Mov.  ...BrItUh  Arohiteels,  S. 
Medical,  8. 

Aiiatic,  8.  „     ^      . 

Society  of  Engtaesra,  f .    DIf eoition  on  Mr.  Kock  •  paper 

"  On  Streogth  and  RigWIty.**  ^ 

R.  United  Serrioe  Inft,  s*.    1.  Gommaiider  P.  P.  Warren, 

B.N.,  **The  Comporitlons  for  the   Proteetloa  of  Iron 

Bhipe*  Bottom  from  Foallnv  and  Rait.**    3.  Mr.  F.  N.  Gia. 

borne.  C.E.,  "  Hla  AatUFooUng  Composltlo&  for  Iron 

Shipe'  Bottom!.'*         _ 


l«MM^ 


»  J.  Bothschild,  Peris. 
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Tcss.  ...Civil  Enfioeen,  8.    DiscnMion  upon  **  Drftinjtge  of  Paris* 

and  "  MetroftoIItan  Sjstem  of  Dnliiag«.** 
BUtiadcal,  8.    Profeaior  Kogen,  '*  On  the  SUtiatioftl  and 

Fiieal  Defioition  of  the  Word  *  Income.*  ** 
Pathological,  8. 
EthDOlogical,  8.     1.  Mr.  Clements  R.  Harkham,  *'  On  the 

Arctic  Highlanden.**    2.  Dr.  Rae,  **  On  the  Efqnlmaaz." 
Royal  Inst.,  3.    Prof.  Hasson,  **  On  Recent  British  FhUo- 

Bophy." 
WxD.  ...Society  of  Arts,  8.    Vr.  O.  C.  Steet,  "  On  the  Preserration 

of  Food,  oipeciallj  Fresh  Meat  and  Fish,  and  the  best  form 

for  In.  port  and  for  FroTislonlng  Armies,  Ships,  and  Expe- 

diUons." 
Geological,  8. 
London  Inst.,  7. 
R.  8odetj  of  Literature,  4^. 
Arcbnological  Assoc,  S^. 
Tbubb... Royal  Inst.,  3.     Professor  Masson,    "  On   Recent  British 

Philosophy." 
Philosophical  Club,  6. 
Antiquaries,  8. 
Royal,  8|. 
Fu Royal  United  Service  Inst.,  3.    Mr.  Bei^amin  ^harp,  "  The 

Comparative  Merits  of  Smooth-bore  and  Rifle  Ordnance 

when  employed  at  Sea,  and  on  the  Proper  Armament  for 

Ships  of  War." 
Royal  Inst..  8.     Professor  Westmacott,  "How  Works  of 

ArtsboQld  be  looked  at.'* 
81T.......R,  Botanic,  3f .    Prof.  Marshall,  "  On  the  Nervous  System. 


PARLIAMENTAUr  PAPERS. 


SESSIONAL  PRINTED  PAPERS. 

Far.  Delivered  on  28tk  February^  1866. 

Numb. 

3  (121  to  130).  Railway  and  Canal,  &c.  Bills- Board  of  Trade 

Reports,  Parts  121  to  139. 
26.  Tewkesbury  Borough  Magistrates— Correspondence. 
M.  Navy  (Shipbuilding  Works)— Programme. 


Sissioir  1864. 
M6.  Army,  Ac.  (Clothing)— Return. 
664.  Local  Oovernment  Act  (1858)— Sixth  Annual  Report. 

Delivertd  on  let  Mareh,  1866. 
22.  Bill— Public  House  Closing  Act  (lb64)  Amendment. 
3  (140  to  162).  Railway  and  (Tanal,  Ac.  Bills— Board  of  Tnde  Re- 
ports, Parts  140  to  IdO. 
8.  Poor  Relief  (Scotland)— Return. 
29.  Battenea  Charities — Report  of  Inspectm:. 
67.  East  India  (Army  and  Police)— Returns. 
76.  Bullion— Return. 

Censusof  Ireland  (1861),  Part  V.- General  Report 


Skssiok  1864. 
668.  Population  and  Revenue— Return. 

Ddivered  on  2nd  Martha  1866. 
40.  Bills— Affirmations  (^«cotland). 

43.  „      Sheep,  AC.  Protectun,  (Ireland). 

3  (164  to  173).  Railway  and  Canal,  &c  Bills— Board  of  Tra 
ReporU  (Parts  164  to  163). 
66  (II.)  Rai  way  and  Canal,  &c.  Bills— Third  Report  of  Gener 
Committee. 
Life  A  nnuiUes- Regulations  respect  ing  Government  Insurances 
Unmalted  and  Malted  Barley— Preliminanr  Abstract  Report  o 
Experiments. 

Delitered  on  Zrd  March.  1866. 

44.  Bills— Inns  of  Court. 

46.      „      Britifh  Kaffraria  (amended). 
3  (163).  Railway  and  Canal,  *kc.  Bills- Beard  of  Trade  Report 

Part  163. 
3(174  10  182).  Railway  and  Onal,  Ac,  Bills— Board  of  Trade 
Reports,  Parta  174  to  182. 
34.  Metropolitan  Board  of  Works— Account  in  Abstract  showing 
the  receipt  and  Expenditure,  Ac. 

DeHtered  on  4th  and  6th  Afareh,  1866. 

46.  Bills— Church  Attendance. 

47.  „      Metropolitan  Toll  Bridges. 

48.  „      Writs  Rpgiatration,  jtc.  ( Scotland)  (No.  2). 

49.  „      Herring  Fbheries( Scotland). 

3(183  to  206).  Railway  and  Canal,  &0.  BUla— Board  of  Trade 

Rcpi  rts.  Parts  183  to  206. 
13.  Sol'  iers*  Trades— Return. 
63.  Revenue  and  Trade  (Ireland)— Abstract. 
61.  Army  Estimates— Statement. 
66  (if.),  ^'ommittae  of  Selection— Third  Report. 
69.  Patriotic  ^  mid— Filth  Report  of  Royal  Commissioner!. 
72.  Army  and  Militia  ( Flogging  and  Marking)— Returns. 
81.  Mary  Ryan-Official  Correspondence. 
86.  Lducation— Returns. 
88.  Mal^Betora. 


93.  Civil  Services   (Scheldt    Toll   Redemption)— Snpplemeatir* 
Estimate(ciasa7),Votal2.  '^      ^^ 

100.  Piers  and  Uarboura   (Provisional  Orders)- Board  of  Tnds 
Report. 
New  Zealand— Further  Papers. 

Delitered  on  1th  Mareh^  1865. 
47.  Bills— Metropolitan  Toll  Bridges  (a  Corrected  Copy). 
60.      „      Private  Bill  Costa  i  as  amended  by  the  Select  Committee ) 
3  (207  to  227 ).  Railway  and  Canal,  tie.  liills— Board  of  Tndi 

Rcporta,  Parta  207  to  237. 
57.  National  Debt— Account. 


Dattttfs. 


From  Commissioners  of  Patents  Journal^  March  lO/i. 

Grants  or  Peotisional  Pkotxctiox. 

Aeriform  fluids,  motive  power  frt  m— 601— M.  P.  W.  Bonltoa. 
Beer,  Ac,  brewing,  fermenting,  Ac. — 2719 — C.  Garten  asdT.HilL 
Bottles,  jars,  Ac,  stoppers  for— 27 — >.  Thompson. 
Buo^g,  beacons,  Ac— 387— C.  Atherton  and  A.  U.  Rentoo. 
Cabinet,  sola,  «nd  ch:.ir-bedsteads— 476— A.  Sharp. 
Caoutchouc,  manuiacture  of— 398— P.  A.  Le  Comte  de  Fontsine-Mt- 

reau. 
Coats  and  capes,  waterproof— 471— C.  D.  Barge  and  A.  Bensint. 
Dough,  apparatus  for  working — 483— J.  H.  Johnson. 
Escapeiuent,  application  to  clocks  of  a  circular— 462— P.  E.  Btdsax. 
Filtering  apparatus— 249— V.  Burg. 
Fire-arms— 4*26 — B.  Thompson. 

Fluids,  apparatus  for  raising  and  fbrdng'— 410— J.  Gresham. 
Furnace»--I43— £.  B.  Wilson. 
Globes  or  shades— 'i791—M.  A.  F.  Mcnnons. 
Hay,  cotton,  Ac,  construction  of  presses  for— 3294— H.  A.  BflnaeTUh. 
Iron,  machinery  for  rolling  and  hammering— 376 — J.  Bamsbottm. 
Lawn  mowing  macbinea— 468— J.  B.  Brown. 
Liquids,  obtaining  power  from— 2770— C.  Garten. 
Looms— 494— J.  Dodgeon,  J.  Gaukroger,  and  W.  Shackleton. 
Mashing  machines— 481— R.  Willison. 
Mineral  oils,  eitracting  gases  from— 344 — W.  Sim. 
Motor,  mercuro  hydraulic— 492 — R.  A.  Brooman. 
Ordnance,  Ac,  mannfkcture  of— 296— J.  U.  Johnson, 
huddling  fOrnaces— 473— J.  G.  N.  AUeyne. 
Roaping  machines — 384 — D.  H.  Barber. 

Shifting  wrenches— 467— W.  Clark.  .  .g. 
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— R.  F.  MoU. 
Steam  engines — 338— C.  Luneley. 
Stopping  bottles—464— J.  J.  Chidley. 
Tanning  leather— 2704— W.  Smith. 

Ventilating  blinds— 443— C.  Lungley.  _.       ... 

Welghta,  use  ot  magneta  in  overbalaudne— 461— T.  P'/^£t^ 
Zinc,  producta  obtained  when  coating  iron  with— 469— J.  Giansm- 
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InnffBitftmtnts  bu  tfee  Cffaricil. 


Ordinary  Mbbtinos. 

Wednesday  Evenings  at  8  o'clock. 

March  29.—"  On  Window  Hoiiiculture,  and  the  Cul- 
tivition  of  Plants  and  Flowers  in  Cities  and  Crowded 
Loalities."    By  John  Bell.  Esq. 

Apml  5. — *''0n  food  for  Cattle."    By  Professor  John 

COLBUN.  

Oantor  Lectures. 

The  Third  Course  for  tlie  present  Session  will 
consist  of  six  Lectures  "  On  Some  of  the  Most 
Important  Chemical  Discoveries  made  within 
tbe  last  Two  Years,"  to  be  delivered  by  Dr.  P. 
P.Cracb  Calvert,  F.R.S,  F.C.S.  (Correspond- 
ing  Member  of  the  Royal  Academy  of  Turin  ;  of 
^i  Soci4t6  Industrielle  de  Mulhouse ;  of  the 
Soci^t6  Imperiale  de  Pharmacie  de  Paris,  dbc), 
(»n  Tuesday  evenings,  at  Eight  o'clock,  as  fol- 
lows : — 

April  4th. — Leoture  1.— On  the  discoveries  in  Che- 
is'^  applied  to  Arts  and  Manufaotores. 

AiiiL  18th. — Lecture  2.— On  the  Discoyeries  in  Che- 
Q'^ny  applied  to  Arts  and  Manafactures  {eorUinued). 

ApKiL  25th. — Leoture  8. — On  the  Discoveries  in  Agri- 
<Dltural  Chemistry. 

Uat  2xd. — Legtuee  4. — On  the  Discoveries  in  Phy- 
aological  Chemistiy. 

May  9th. — ^LEOTaaE  6. — On  the  Discoveries  in  the 
ChomiHtry  of  Rocks  and  Minerals. 

Mat  16th — Leoture  6. — On  the  Discoveries  in  the 
Chemistry  of  Metals  and  Alloys. 

These  Lectures  are  free  to  Members  (without 
ticket),  and  every  Member  has  the  privilege  of 
admitting  One  Friend  to  each  Lecture. 

Institution. 

The  following  Institution  has  been  received 
into  Union  since  the  last  announcement : — 

Carmarthen,  Literary  and  Scientific  Inatitation. 


f  metWngs  jof  Ijre  ^ami^. 

Sixteenth  Ordinary  Meeting. 

Wednesday,  March  22nd,  1865 ;  Dr.  W.  A. 
Miller,  F.R.S.,  Professor  of  Chemistry,  King's 
College,  London,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Booth,  Captain  John,  21,  Kensington-crescent,  W.,  and 

Conservative  Club,  S.W. 
Chatwood,  Samuel,  Lancashire  Safe  and  Lock  Works, 

Bolton. 
Good,  Henry,  21,  Upper  Hamilton-terrace,  N.W. 
Mackenzie,  James  Joseph,  Jennings'  Hotel,  Albemarle- 

street,  W. 
Morris,  William,  Carmarthen. 
Scullv,  George,  4  and  6,  Agar-street,  and  7,  Adam-street, 

Strand,  W.C. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society : — 

Newcoml^,  Cornelius  Prout,  16,  Bamsbury-villas,  Liver 

pool-road,  N. 
Perkes,  Samuel,  West  Dulwich,  S. 
Scott,  Colonel,  R.E.,  Ealing,  W. 
Tanqaeray,  Arthur  Charles,  Hendon,  Middlesex,  N.W. 

The  Paper  read  was — 

ON  THE  PRESERVATION  OF  FOOD,  ESPECIALLY 
FRESH  MEAT  AND  FISH,  AND  THE  BEST  FORM 
FOR  IMPORT  AND  PROVISIONING  ARMIES, 
SHIPS,  AND  EXPEDITIONS. 

Br  G.  C.  Steet,  Esq.,  F.R.C.S. 

The  increased  and  increasing  cost  of  meat  in  this 
country  has  recently  given  a  fresh  impalM  to  the  im- 
portant question  of  the  preservation  of  food  of  all  kindf, 
whether  as  an  article  of  import  for  home  use,  for  providing 
stores  for  the,  army,  navy,  or  merchant  service,  or  for 
expeditionn,  &c.  The  recent  correspondence  in  the  public 
journals,  excited  by  the  introduction  of  the  South  American 
beef  as  a  means  of  meeting  the  deficient  supply  of  fresh 
food  at  home,  has  also  given  a  new  impetus  to  the  veiy 
important  question,  By  what  means  can  provisions,  when 
anowbere  in  great  plenty,  be  preserved  against  a  season 
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of  great  dearth -or  pressing  necessity  ?  This  qnestion  has 
freqacotly  iyccmfied  men's  minds,  «khtr  as  a  ooitwoeMial 
speculation  or  as  a  useftil  and  boneiroknt  ol(jact»  and 
■lanj  processes  haye  been  adTocated  and  used  for  this  end. 
In  the  subsequent  remarks  1  am  about  to  make  I  shall  con- 
fine myself  almost  entirely  to  the  means  used  for  the  pre- 
servation of  flesh  food. 

The  first  means,  one  that  may  well  be  styled  the 
«•  ready  method,"  and  which  has  been  the  one  longest  in 
use,  is  to  prevent  decomposition  by  certain  saline  sub- 
stances ;  common  salt,  as  the  roost  abundant  and  cheapest, 
has  been  most  irequently  used;  to  this  has  been  added 
other  salines,  such  as  nitrate  of  potash  axKl  chloride 
of  aluminium,  or  certain  aromatics,  as  pepper  and  spices; 
with  these  have  been  variously  cooibioed  sugar,  vinegar, 
wood  naphtha,  &c.,  A  patent  was  taken  out  in  1847 
for  using  a  preaervative  liquid  made  by  neutralisiiig 
strong  acetic  acid  by  sesquioarbonate  of  ammonia; 
the  result  is  **  aeeiate  of  ammonia,  which  is  eminently 
volatile,  and  is  given  off  in  the  act  of  cooking."  This 
saline  was,  however,  to  be  mixed  with  common  salL 
The  ready  method  has  been  long  applied  to  the  preser- 
vation of  fish,  and  a  v>ery  large  trade  has  been  carried  on 
'both  in  import  and  export.  An  instance  of  the  former  may 
be  given  in  the  introduction  into  this  country  of  the 
herrings  cured  by  the  Dutch,  in  which  trade  we  could  not 
compete  with  them  after  many  attempts,  and  with  much 
support  to  the  manufacture  by  grants  and  supplies  voted 
by  Government,  the  Dutch  excelling  us  by  the  care  with 
wiiich  they  condueted  the  process.  An  instance  of  ex- 
port may  be  taken  from  the  great  quantities  of  pilchards 
which  are  cured  and  packed  in  casks  and  sent  to  the 
inhabitants -of  the  European  abores  of  the  Mediterranean. 
Government  formerly  nude  grants  in  aid  of  this  timde. 
The  means  for  imbuing  the  substance  to  be  preserved 
with  the  saline  matters  are  ▼arious  ;  the  commonest  is 
rubbing  with  dry  salt,  and  thus  introducing  it  by  capillary 
attraction  or  endosmose,  at  the  same  time  that  much  of 
the  fluid  constituents  of  the  meat  are  abstracted.  Soaking 
in  brines,  differently  compounded,  is  another  plan.  This 
would,  however,  abstract  from  the  flesh  the  same  fluids. 
Other  processes,  which  partake  of  a  less  crude  but  more 
scientific  feature,  are  the  patent  of  C.  Payne,  1840,  in  which 
an  apparatus  is  suggested  ••  on  the  principle  of  the  ordinary 
air-pump,"  to  exhaust  the  air  from  the  chambers,  and,  at 
the  same  time,  from  the  structures  of  the  meat,  and  the 
addition  of  a  force-pump  for  "  supplying  the  liquor "  for 
salting.  This  isa  plan  similarto  Eyan'smethod  for  preserv- 
ing wood  against  decay.  S.  Gareon's  patent  of  1842  men- 
tions four  methods — (a)  injection ;  [b)  exhaustion  of  any 
gases  in  the  meat,  and  consequent  penetration  of  pickling 
liquids  by  atmospheric  pressure ;  {e)  '*  causing  preserva- 
tive liquids  to  penetrate  more  quickly  into  meat  or  animal 
substances  by  means  of  pressure  produced  by  centrifugal 
force;"  and  (<f)  the  same  object  gained  "by  means  of  a 
weight  of  liquid  in  motion  being  suddenly  checked  or 
stopped." 

A  still  more  interesting  procass,  and  one  that  is 
evidently  the  most  expeditious  and  most  readily  used, 
is  that  of  injecting  the  carcase  of  an  animal  recently  killed 
with  a  adotion  of  sneh  nline  compounds  as  may  be 
thought  best  adapted  for  the  purpose.  I  allude  to  the 
plan  advocated  and  practised  so  successfully  by  Mr. 
Morgan,  who  raad  a  paper  on  th«  subject  before  this 
Society  in  April,  1864.  Some  plans  of  a  similar  char- 
acter were,  however,  propounded  seme  time  before.  It 
does  not  appear  with  what  sucoess.  They  are  as 
follows: — ^In  1884  a  patent  was  granted  for  "Injecting 
certain  a&ti|xitresoent  and  flavouring  preparations  into 
ike  blood  Teasels  of  animals  by  mesns  of  a  force- 
pump."  The  preparations  may  consist  of  water,  nit, 
aaltpetre,  spice,  and  vini^gar.  Another,  in  1861,  for 
injecting  the  carcases  of  animals  with  a  saline  liquid  con- 
taining chloride  of  aluminium,  chloride  of  sodium,  and 
!l!!S**  ®'  po*««h;  it  does  not,  however,  explain  that  the 
fluid  a  injected  by  iiieau  of  the  blood  vtrntla.    In  1865 


*  method  for  **  Preserving  aad  curing  by  aaliing  the  flesh 
and  hiies  of  animals  in  an  eatire  state  by  iqjeetioo,  by 
prepariag  a<solutioa  of  aalina  sabstances,  to  be  ionced  into 
the  veins  and  arteries  of  animals  within  a  short  period 
after  they  are  (slaughtered,  so  as  to  render  them  incapable 
of  becoming  putrid."    It  will  only  be  necessary  to  state 
that  the  preservative  matters  used  by  Mr.  Morgan  are  salt, 
nitre,  sugar,  with  spice  and  sauce  for  flavour,  a  small 
quantity  of  mono -phoiiphoric acid  being  added  to  coagulate 
the  albumen  contained  in  the  fluids  of  the  flesh ;  and  that 
these  substances  are  injected  in  solution  by  gravitation 
through  the  main  artery  of  the  body,  and  thua  to  all  its 
minutest  ramilications,  retuniing  by  the  veins  to  the  right 
side  of  the  heart ;  it  must  be  manifest  that  by  this  means 
every  part  and  every  structure  of  the  body  must  be 
completely  permeated  by   the  solution,  and  therefore 
thoroughly  and  effectively  influenced  by  the  antiseptic 
properties  of  the  substances  injected.    This  plan  lor  curing 
meat  was  adopted  by  the  Admicaliy  for  expertmeatal 
purposes.    Animals  were  sailed,  cut  up,  several  joints 
dried,  and  sent  abroad  in  ships,  to  ascertain  by  the  tests 
of  time,  climate,  packing,  dec.,  what  effects  would  be 
produced  on  them. 

Mr.  Morgan's  method  has  been  objected  to  od  the 
ground  that  it  is  a  most  effectual  means  of  abstracting 
from  the  flesh  its  nutritious  qoslities,  and  to  a  much 
greater  extent  than  by  the  ordinary  plan  of  salting 
by  mbbing  with  dry  salt.  I  applied  to  Mr.  Morgan 
for  the  results  of  the  experiments  above  mentioned, 
and  have  been  informed  that  he  has  received  two 
consignments  of  meat  from  South  America  in  small 
quantities  as  samples,  but  not  enough  to  be  introduced 
for  sale.  He  has  had  notice  from  the  Admiralty  that  the 
meats  prepared  last  January  twelvemonth  and  sent  abroad 
were  all  sound  and  right ;  the  dried  meat,  manufactured 
at  the  same  time»  was  reported  on  by  a  Commission  of 
the  Channel  Fleet  ihis  autumn,  and  pronounced  good  and 
agreeable.  He  has  also  heard  from  the  French  Government 
that  the  meats,  beef  and  mutton,  prepared  in  July  and 
August,  1864,  whan  examined  in  January,  1866,  vere 
found  perfect.  The  features  of  his  plan  are,  Ist, 
the  supplying  meat  as  perfect  as  fresh,  also  with 
▼egetaUe  prodoets  added,  as  sugar,  potaah,  Ac.,  and, 
theffvfore,  even  better  than  fresh  meat ;  2nd,  that  its 
bulk  is  diminished  from  one-half  to  two- thirds,  and  it  is 
therefore  more  portable ;  8id,  that  in  the  preparation  any 
desired  antiscorbutic  can  be  added ;  4th,  the  hide  is  cured 
at  the  same  time  aa  the  carcase. 

The  process  of  the  ** British  Meat  Preierver  Company" 
is  allied  to  the  salting  method.  A  powder  la  dissolvvd 
in  water,  the  meat  is  dipped  in  the  solution,  and  after- 
wards dried.  The  solution  has  the  property  of  restoring 
meat  that  is  already  tainted.  By  whatever  process  meat 
or  fish  may  be  salted  it  can  be  dried  in  the  open  air  or 
in  the  drying  rooms,  or  packed  wet  in  caaka  in  the 
ordinaxy  way. 

The  second  class  of  methods  is  that  of  diying.  This 
is  accomplished  by  currents  of  ordinary  air,  by  air  deprived 
of  moisture  by  chloride  of  calcium  or  by  passing  over  sul- 
pfamic  add.  Chilled  air  is  prescribed  sometimes;  at 
others  hot  air,  and  air  at  188^.  Some  advocate  complete* 
while  many  think  that  partial,  drying  ia  sufficient,  to  the 
extent  of  from  50  to  80  per  cent,  of  the  moisture.  When 
thus  much  of  the  process  is  completed  the  joints  are  to  be 
varnished  with  a  strong  solution  of  gelatine,  or  packed  in 
boxes  by  pressure,  the  inierstices filled  with  "concentrated 
liquor,"  the  lids  to  be  soldered  on,  and  the  whole  submitted 
to  a  temperature  sufficiently  high  to  produce  steam  in  the 
box.  Various  varnishes  for  covering  the  substances  to  be 
preserved  have  been  advocated .  These  consist  of  gelatine, 
glycerine,  treacle,  elaines,  oils,  and  even  collodion,  or 
dipping  the  provision  into  a  thin  cream  of  plaster  of  Paris, 
which,  when  set,  is  to  be  saturated  with  melted  wax,  suet, 
Sic,  More  recently  several  other  plans  for  coating  meat, 
raw  or  cooked,  have  been  propounded,  such  as  covering  tlis 
joint  witii  gelatine,  and  then  treating  with  oak  baik,  or 
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aoeUte  of  alamina,  so  as  to  fonn  a  coatint;  of  leather. 
Gutta  percha  in  solutioD  has  been  recommended  also. 

The  third  class  is  that  of  cooking  the  food  to  be  preserved, 
either  before  or  after  being  placed  in  the  vessel  contaiDing 
it.  In  the  fiist  case  one  plan  is  that  the  cooked  meat  is 
to  be  pat  into  wooden  vessels,  and  extract  of  meat  is 
ponied  over  it,  "  in  snoh  a  fasible  state  as  to  find  its  way 
into  every  vacanm."  Another:  flesh,  fish,  fowls,  or 
vegetables,  folly  cooked,  packed  with  hot  fat  or  Jelly,  the 
nnels  not  to  be  heated  after  their  apertures  are  closed. 
Tlte  preparation  of  essence  of  meat,  concentrated  soups, 
Soger's  osmazone  food  come  under  this  head.  The  pro- 
cm  of  most  intersst  and  most  commonly  practised  is  that 
of  cooking  the  food  in  the  vessel  in  which  it  is  to  be  kept. 
The  mea^  fish,  ponliay,  game,  or  whatever  is  to  be  pre- 
served, is  introduced  into  a  tin  cvlinderof  convenient  size, 
the  top  soldered  on,  and  a  small  hole  made  in  it  for  the 
escape  of  air  and  the  steam  generated  daring  the  cooking. 
These  canisters  are  placed  side  by  side  in  a  bath  containing 
a  solution  of  chloride  of  calcium ;  heat  is  applied,  and  the 
temperatore  raised  to  between  260**  and  280^.  At  the 
proper  time,  when  the  food  is  fullv  cooked  and  all  the 
atmospheric  air  driven  out,  a  morsel  of  solder  is  applied 
to  the  pin-hole,  and  the  process  is  sabstantially  complete. 
This  is  by  far  the  commonest  system  of  preserving  fi:esh 
meat  food  of  all  descriptions,  and  in  almost  every  form 
— «>ap8,  stews,  boiled  food,  hashes,  variously  prepared, 
with  the  addition  of  vegetables,  sauces,  or  other  flavour- 
iog  substances.  There  appears  a  difficulty  about  roasted 
joints,  game,  or  fowls,  whidi  is  provided  for  in  this  way  :— 
The  meat  or  poultry  is  cooked  by  being  plunged  into 
boiling  fat  for  the  necessary  time ;  it  is  afterwards  pre- 
served in  the  tins  in  the  usual  way,  with  the  addition  of  a 
little  stock  by  way  of  gravy,  or  by  being  surrounded  with 
fftt.  The  cases  are  then  cleansed,  painted,  to  preserve  the 
tin  plate  of  which  they  are  composed,  and  removed  to  a 
proving  room,  where  they  remain  for  a  week  or  ten  days, 
exposed  to  a  temperature  of  about  90^ ;  if  the  process 
has  not  been  efiective  for  the  expulsion  ot  all  free  oxygen, 
decomposition  takes  place,  and  instead  of  the  ends  of  the 
canister  exhibiting  an  indented  form,  they  bulge  oat,  on 
account  of  the  new  gases  formed  in  the  case  by  the  putre- 
£u^ive  process.  Such  samples  are,  of  course,  condemned. 
If,  however,  they  stand  this  test,  they  are  conveyed  to 
store  rooms  for  future  use.  A  variety  of  this  plan  has  been 
introduced  by  Messrs.  M'Call.  After  the  meat,  say  a 
piece  of  beef,  weighing  6]b.,  has  been  introduced  into  the 
tin,  the  lid — whicn  hu  on  its  under  or  internal  surface  a 
small  tin  chamber  having  two  pin-holes  plugged  up  with  a 
fusible  metal,  which  melts  at  a  temperature  in  excess  of 
212<^,  and  containing  a  little  block  of  sulphite  of  potash 
—is  soldered  down,  a  small  vent  only  being  left  open ; 
this  is  placed  in  the  chloride  of  calcium  bath  at  boiling 
heat;  here  it  is  cooked  for  three  hours;  when  the  operator 
considers  the  meat  to  be  done,  he  solders  up  the  pin-hole, 
tliereby  hermetically  sealing  the  case.  The  heat  of  the 
bsth  is  subsequently  raised  to  about  270°  for  from  So  to  40 
minutes;  this  increased  temperature  has  the  eflect  of 
melting  the  fasible  metal  plugs ;  the  sulphite  escapes  into 
the  case,  absorbs  any  oxygen  which  may  be  present  in  it, 
and  then  mixes  with  the  food. 

1  just  mention,  and  pass  over  a  means  of  preserving 
food  from  decay,  by  freezing  or  storing  it  in  ice-houses, 
which  can  be  only  applicable  under  certain  circumstances, 
as  in  camps,  or  when  an  army  engaged  in  war  has  taken 
op  winter  quarters,  or  during  a  continued  siege,  &c.  Food 
is  thus  preserved  in  Canada  during  the  winter. 

The  knowledge  that  atmospheric  air,  or  rather  the 
oxygen  contained  in  it,  is  the  prime  inciter  to  and  supporter 
of  decomposition,  at  once  pointed  out  that  it  would  be  only 
necessary  to  get  rid  of  this  gas  to  arrest  or  entirely  prevent 
the  resolution  of  the  aliment  sought  to  be  preserved.  The 
means  applicable  for  this  end  may  form  a  fourth  class. 
The  principal  are  the  following : — In  1810,  Augustus  de 
Beine  took  oat  a  patent  for  applying  **  known  principles  to 
preaerve  animal  food  and  other  perishable  articles  a  long 


time  from  perishing  or  becoming  useless."  The  preserv- 
ing vessels  may  be  made  of  uon,  glass,  or  any  other 
metal,  or  of  earthenware  strong  enough  to  withstand  the 
pressure  of  the  atmosphere  when  exhausted.  In  the  lid 
there  is  a  **  protuberance,  wherein  a  valve  is  fitted,  that 
will  let  the  air  escape  out  of  the  vessel,  but  not  suffer  it 
to  come  in."  It  is  exhausted  by  a  particular  exhausting 
machine.  "  The  process  with  the  common  air  pump  "  is 
said  to  be  "  tedious,  and  not  to  be  relied  on."  The  patent 
of  John  Bevan,  in  1842,  is  for  exhausting  from  the  contain- 
ing vessels  all  the  air,  by  connecting  the  cases  with  a 
vacuum  chamber  on  the  one  hand,  and  with  a  vessel  hold- 
ing gelatine  or  other  suitable  material  on  the  other  hand, 
in  such  manner  that  by  opcming  the  communications  the 
air  escapes  into  the  exhausting  apparatus,  while  the  gela- 
tine succeeds  to  supply  its  place.  Again,  in  1853  Alex. 
Robertson  recommends  his  process,  whereby  the  provisions 
are  placed  in  a  suitable  vessel,  with  a  **  valve  or  door, 
opening  on  a  hinge,  and  ground  into  its  seat,  so  as  to  fit 
air-tiffht"  The  provisions  are  placed  in  it,  the  door  is 
closed,  and  the  air  is  then  exhausted  from  it  by  means  of 
an  air-pump.  An  invention  in  1855  was  for  "  ceitain 
new  and  useful  apparatus  for  exhausting,  by  means  of  a 
pump,  and  dosing  vessels  in  which  vegetable  or  animal 
substances  are  to  be  preserved  or  improved  by  being  placed 
in  a  perfect  vacuum." 

The  fifth  and  last  class  of  processes  I  shall  mention 
appears  to  me  the  most  important,  as  they  fhl61  more  or 
less  perfectly  the  requirements  needed  for  the  absolute  ex- 
pulsion of  all  atmospheric  oxygen,  and  at  the  same  time  the 
substitution  of  a  new  atmosphere,  composed  variously  of 
preservative  sases,  of  course  to  the  total  exclusion  of  free 
oxygen.  The  first  process  having  this  object  in  view  was 
patented  in  1836.  "  The  meat,  raw  or  partly  cooked, 
must  remain  in  a  mixture  of  salt  and  nitre"  for  a  given 
time,  *'  then  be  placed  in  tin  cases  filled  up  with  brine,  and 
turned  over  a  vat  of  the  same  liquid,  to  introduce  carbonic 
acid  gas,  for  which  purpose  a  pump  may  be  used,  or  the 
gas  may  fiow  by  a  tube."  Instead  of  making  a  vacuum  by 
an  air-pump,  a  small  bag  of  nails,  or  iron  filings,  must  be 
placed  in  the  upper  part  of  the  vessels ;  the  air  will  then 
be  deprived  of  its  oxygen.  In  the  same  patent  other  gases 
are  mentioned  as  useful,  **  such  as  deutoxide  of  azote, 
hydrogen,  and  azote ;  other  patents  recommend  the  adop- 
tion of  various  compounds,  such  as  carbonic  acid  gas,  with 
hydrochloric  or  pyroligneous  acids;  salphurons  acid,  in  the 
form  of  gas  and  in  solution  ;  the  vapour  of  alcohol,  with 
or  without  carbonic  acid ;  and  '*  gaseous  binoxide  of 
nitrogen;"  "nitrous  acid  gas  and  sulphurous  acid  gas, 
either  alone  or  in  combination."  One  of  these,  by  Hippo- 
lyte  Lamy,  attracted  much  attention  at  the  Paris  Exposi- 
tion in  1865.  The  title  was  "  Certain  improvements  in 
preserving  animal  and  vegetable  substances ;"  and  con- 
sisted in  the  introduction  of  sulphurous  acid  gas  into  the 
vessel  containing  the  substance  to  be  preserved ;  any  acid 
taste  engendered  by  this  process  was  to  be  neutralised  by  a 
solution  of  baryta  or  bicarbonate  of  magnesia.  I  under- 
stand that  this  invention  was  not  successful;  that  about 
50  per  cent,  of  the  meat  put  up  turned  out  bad.  After 
several  schemes  and  various  composition  of  gases,  all  having 
for  their  object  tiie  absorption  of  atmospheric  oxygen ,  had 
been  tried,  Messrs.  Jones  and  Trevithick  introduced  a  plan 
of,  1st,  exhausting  all,  or  very  nearly  all,  the  air  from  the 
chamber  in  which  the  meat  to  be  preserved  was  placed  ; 
2ndly,  supplying  the  place  of  the  air  by  pure  nitrogen  gas 
to  nearly  the  capacity  of  the  canister ;  and  Srdly,  injecting  a 
small  measure  of  sulphurous  aci<i  gas.  The  rationaU  of 
this  process  consisted  in  getting  rid  of  the  oxygen  by  ex- 
haustion to  as  great  an  extent  as  possible,  and  neutralising 
any  that  might  remain  either  in  the  case,  in  the  bone,  or 
in  the  tinsoes  of  the  meat.  This  is  certainly  a  purely 
rational  system  of  procedure,  and  only  requires  the  proof 
of  experience  to  mark  it  as  excelling  most,  if  not  all, 
others,  for  it  must,  I  think,  recommend  itself  to  all  of  us  in 
that,  if  successful,  it  preserves  to  our  use  the  meat,  Ac,  in 
that  fresh  raw  sUte  most  suitable  for  after  cooking  in  any 
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way  that  may  be  daanad  miMi  daaiimble.    It  giwciiisjteM  Biimi,/thaie|ylaaipla8li»iraaA>n<towy 


jIibmbItcs 


an  opportonity  of  ftaoartainiof  tbe  quality  of  tbe  in^iit 
preaerred.  TKU  none  of  itie  cooUn^  pvooestM  can  wall 
accoiD pliah.  You  may  Mcolleot  lo  thA  KxhibiiioQ  of  1^62 
there  were  soma  apeciroooi  i  upder  the  iiile  of  "  Azotkwd 
raw  meat/-*«f  freah  meat,  salmon,  4»u,  pnt  up  in  glaM' 
caaes;  aod  X  cao  well  remember  bow  ansiooaKy  I  watahed 
them  from  time  to  time,  io  aee  bow  the  ninplai  would 
bear  the  severe  teat  of  expoaoie  to  the  boirted  atmo^ihere, 
aod  fometimea  the  son's  rays  in  that  buUdiog.  Nat  one 
example  fuled.  Mr.  Jones  has  kindly  aeoit  some  samples 
prepared  by  his  .process,  whjbh  are  before  us  on  the  table, 
and  a  model  which  azplaias  practioaliy  bis  method  of 
putting  up  the  proviaioiis. 

StQoe  1862,  however,  oertain  iimwovmenta  in  the  .pna- 
aerviog  matters  need,  or  in  iheir  iipplicatioa,  have  been 
effeoteU.  At  the  .present  time,  the  method  of  |)|ioeadiire  is 
thus  carried  oat.  The  gases  to  ibe  used  ase  pceviously 
prepared  and  tested  ga  to  -their  purity  and  nsefulness;  the 
eases  are  aconrately  made,  so  as  to  be  air^itight, «  small 
itobe  of  flexible  metal  being  placed  in  the  bottom,  and 
aDOih«r  in  the  .top  of  the  ease.  The  meat  to  be  preserved 
18  then  placed  in  the  tin,  and  the  to^  aoldorad  down  very 
securely;  to  the  metal  tubes  are  attadied  pieces  of 
Tuloaniaed  india-rubber  tubing;  the  cases  thua  ptepared 
are  then  ready  for  the  next  step.  The  free  ends  of  the 
elastic  tubes  are  now  attached  to  the  estsemities  of  meul 
pipes ;  fay  one  the  case  Is  fiUed  with  water  depiived  of 
all  free  oxygen  ;  this  drives  oat  all  atmospheric  air. 
The  water  is  now  shntoff.  aod  a  sWp-cook  is  opsosd,  which 
admits  nitrogen  gas  into  the  case,  displaciog  in  its  torn  tlie 
water  it  contained.  Bhouhl  it  be  thought  deeirable,  thus 
much  of  the  proeem  can  be  repeated.  The  oitrogeo  tliat 
first  filled  the  ease  ia  not  wasted,  but  is  oonduoted  by  a 
pipe  into  a  spare  gas  holder  for  rs-porificalion  aod  future 
use ;  afterwards  a  messure  of  sulphurous  acid  gas  is  in- 
ieded  into  the  tin,  proportionate  to  the  space  nnoocopied 
oy  the  meat ;  the  quantity  requiied  is  estimated,  and  is  a 
matter  of  expetieoce  and  calculation ;  then  the  flexible 
metal  tubes  are  closed  by  being  nipped,  folded  over,  aod 
aoldeted ;  the  tin  caseaaratben  painted,iabeUed,aod  tasted. 
M.  Pasteur's  expecimeots  go  to  prove  that  the  germina- 
tion of  tiie  sportOes  of  oryptogamic  plants  floating  in  the 
atmosphere  may  take  place  in  an  atmosphere  desiitote  of 
oxygen,  bat  this  ia  very  unlikely  .to  ooour  when  with  the 
absence  of  oxygen  there  is  the  presence  of  salphurous 
aeidgaa;  thesanae  remark  wiU  hold  good  with  respeot 
to  the  ova  of  vibriones,  or  other  microscopic  animaJa. 

In  describing  this  proesss  it  msy  appear  complicated  and 
tedious,  as  well  as  uncertain,  but  in  actoal  practice  it  is 
not  so ;  it  is  carried  out  with  the  greatait  iacility,  tand  is 
the  one  above  all  others  capable  of  the  greatest  despatch. 
The  cost  of  the  materials  is  very  slight,  and  the  expense 
of  necessary  plant  certamly  not  greater  than  that  of  the 
oooked  meat  plan,  while  there }»  no  neosMity  for  finnace, 
steam  heat,  or  engine. 

As  may  be  well  seen  by  the  beaatifnl  specimen  (a  head 
of  cauliflower  in  a  glass  case)  on  the  table,  Tegotahles 
maj  be  preserved  whole,  fresh,  and  in  their  natural  cqn- 
dition,  without  the  slightest  sign  of  ^ecay,and  with  all 
ihe  colour  and  freshnem  of  a  recent  sample  pocohased  in 
the  market.  The  specimens  of  meat,  eoosistii^  of  a 
section  of  beef,  mutton  chop,  Ac,  all  under  glass  shades, 
give  undoubted  demonstration  that  this  piooeeding  is  cer- 
tainly most  efficient.  The  lean  is  unchanged  in  colour 
and  consistence;  the  (at  is  tree  from  any  <mange,  theie 
is  no  appeanmoe  of  rancidity  or  formati(Ki  of  adipooue ; 
and  they  look  as  if  jnat  cut  from  the  joint. 

Having  now  given  a  resume  of  oertain  processes  for  pre- 
aervlng  meat,  6c,  it  will  be  as  well  to  gUooe  at  the 
obemistry  of  animal  flesh,  io  order  that  we  may  moce 
readily  comprehend  in  what  particolacs  these  have  at- 
tained or  fallen  short  of  their  objeot» 

In  the  living  aof  mal,  th^  conAituents  of  flesh  and  other 
structures  are  held  together  by  the  prinoiple  of  life  and 
ooDstant  lanewal  and  npair;  as  soon,  however,  as  life 


into  4iew  ceaB^powids  by  4^10  wioaef  l^ir  etlementa  with 
atmospherie  air  aod  with  one  another.  HMr  flcskcontains, 
aeoQKding  to  Baron  Liebig  :•<<• 
76  to  79  per  osat  of  wader. 
^  „    S       J,       of  eolnble  alboaaen. 
17  „  16        „       of  fltirioe  and  insoloUe  matleis. 
If  a  piece  ef  flesh,  reoently  not  from  a  joint,  be  placed 
upon  a  plate,  a  fl«id  htf^m  to  drain  from  H ;  this  eoosists 
of  water,  holding  ia  solution  aUmmen,  fine  lactic  acid 
and  aahs-of  Ustie,  phoi^tonc  and  inooitue  aoids,  with  the 
alkaliiie  bases  of  potash  ehiefly,  with  soda,  UaM,  dte.,  sod 
hleod.   This  joiea,  whieh  may  be  looked  upon  as  the  active 
principle  of  meat,  may  be  obtained  by  cutting  less  rasr 
meat  into  pieces,  bniisioc  them  in  a  soortar,  pfeanof  the 
pulped  meat  io  a  coaise  doth,  so  as  to  eqneexe  oot  ss 
much  as  possible  of  the  fluid  parts ;  by  repeating  tbii  pro- 
cess, with  the  addttion  of  a  small  quantity  of  wiWr  aod 
evapoiatiog  the  liquid  obtained,  we  get  a  true  extract  of 
meai,  which  is  only  ^nd  part  of  the  weight  of  the 
original  rasss.    This  sneaos  it  can  soaroely  ever  be  aeoei- 
sary  to  cany  out  into  practioe,  except,  pertiaps,  in  a  few 
iKgeot  medical  cases,  its  veiy  expeaao  being  a  great 
ofajsotioo.  and  the  end  gained  .not  being  equivalent  to  the 
tro«^le  and  cost.  The  juice  of  flesh  ia  found  to  be  veiy  rich 
in  the  salu  of  potash,  and  to  contain  but  small  quaoUttes 
of  the  Mdts  of  soda,  while  blood  Hself  eonUios  cluefly  the 
salu  of  soda,  aod  but  a  very  small  proportion  of  the  salts  of 
potash.      In  the  ox,  Liebig  stales  that  for  eveiy  100  parts 
of  soda  eoDtaioed  in  the  body  there  are  59  parts  of  poissh 
io  the  blood,  and  as  moch  as  279  parts  in  the  flesb. 
suiting  reduces  the  meat  of  young  animals,  which  is  rich 
in  alimmea,  to  the  condition — more  or  leaa  aggravated 
aooerdiog  to  the  extent  to  which  it  is  carried-— of  the  fieib 
of  very  old  animals;  by  abstracting  aJbamen  the  meat  is 
rendered  lass  aapid,  ihe  fibre  is  made  drier,  harder,  aod 
less  digwtible,  and,  for  this,  aod  coupled  with  ihe  reasw 
that  Aha  greater  pmi  of  the  nutritive  element  is  abstraeted. 
less  at  for  ihe  animal  eeooomy.    By  the  ordinary  method 
of  salting,  the  fluid  and  more  aoluble  matters  eontsioed 
in  flesh  are  abstraoted  and  are  most  frequently  v**^' 
the  saltiog-iroogh  or  fadne-t«b,beiQg  periodically  eaaptKw, 
elamacd,  and  fresh  selt  or  brine  flsade  use  of ;  and  in  the 
ease  of  piovLdons  packed  in  cMks  with  brine,  yery  ma^' 
of  the  best  constituents  of  the  meat  are  abstraoted,  sod 
finally  thrown  away. 

The  medical  aspect  of  this  eal^sot  k  fnU  of  i°^; 

est    It  is  well  known  that  scurvy,  a  debilHatiog  sod 

fatsl  disease,  m  brought  on  by  the  im»  of  ^  ^^^^  ^ 

taining  but  very  little  potash,  wbtah,  we  have  noUcja 

above  to  be  a  prindfed  base  of  the  salts  oontafaied  m  m«it» 

and  whwh  is  abstraoted  laigely  by  the  oidinary  process  oi 

pidUing.    The  evident  remedy,  and  one  whieh  acts  intn 

magical  eflicsoy,  is  the  supi^y  of  the  potssh  so  nw* 

required  by  the  animal  economy,  in  the  form  of  lemoD 

juice,  (ss  recommended  eo  far  back  as  1780,)  of  sooDd 

potatoes,  or  other  vegeUbles.     At  the  time  of  the  cotton 

distnm  and  famine  in  Lancashire,  when  so  many  of  tne 

poor  wero  coovpeUed  to  live  on  a  very  moderate  qp»»"'y 

of  flesh  food,  and  that  principally  in  a  salted  condiuon,  u 

providentially  happened  that  ihe  crop  of  potatoes  was  » 

very  good  one,and  the  prioe  in  consequence  much  l®*^' 

thus  enabUng  the  poor,  or  those  who  provided  the  po^ 

with  food,  to  obtain  this  antiscorintu  vegetable  at  a  mo^ 

moderate  rate.      Baron  Liebig  has  a  paragraph  ▼•J7^*J 

to  this  subject.      He  says,  ^  It  is  obvious  that,  iMMw 

employed  as  food  Is  again  to  become  flash  in  the  woy  • 

if  it  is  io  retsin  the  power  of  reproducing  itself » »» 

original  condition,  none  of  the  constituents  of  '•'J  "T: 

ought  to  be  withdrawn  from  H  during  its  P»P«***?*J1 

food.    If  its  oomposition  be  altered  in  any  "•X-'"^, 

of  the  constituents  which  belong  essentially  to  im  ^^^ 

tutton  be  removed,  a  corrsspondmg  ▼sriaiioo  »«"  ". 

place  in  the  power  of  that  piece  of  flesb  to  »^«*»Tjij 

the  living  body  the  original  form  and  qoalUy  on  ^'^ 

its  propertifli  m  the  living  organim  depend. 
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The  praetice  in  use  b^  the  Urge  ooDtnctoiB  who  supply 
itoreB  for  the  GoTernment  and  our  merchant  marine,  is  to 
cot  up  the  carcase  of  the  anhaal  into  pieces  of  Slbs.  for 
beef  and  41bs.  for  pork ;  these  are  well  rubbed  with  dry 
odt,  then  placed  in  tanks,  with  dry  salt,  for  at  least  ten 
days;  the  fluid  parts  of  the  meat,  of  course,  ooze  out  and 
form  a  brine  with  the  salt,  a  portion  of  the  salt  penetrat- 
iDg  and  hardening  the  meat ;  it  is  then  placed  in  barrels, 
more  salt  being  a^ded  at  the  top  and  bottom  of  each  cask. 
Vrom  what  we  have  observed  above,  this  very  rude 
fneednre  is  evidently  a  wasteful  and  objectienal  process, 

Mr.  Whitelaw,  of  Glasgow,  has  introduced  a  process  for 
aiil«ng  the  brine  of  cored  meat.    He  remarks  that  fresh 
nest,  after  having  been  sprinkled  with  salt  and  left  for  a 
km  days,  is  found  swimming  in  brine.      This  expelled 
viter  was  satnnted  with  the  soluble  nutritive  ingredients 
of  the  flesh ;  it  was,  in  fact^  a  juice  of  flesh  or  soup,  with 
all  its  valuable  and  nutritive  properties.     In  large  coring 
eitablishments,  very  considerable  quantities  of  brine  are 
produced   and   thrown   away.      To  this  material,  Mr. 
Whitelaw  haa  applied  the  process  of  dialysis,  for  the  re- 
moval of  the  salt  in  the  brine  and  the  pFoductkm  of  pore 
extract  of  meat  at  a  cheap  rate.    He  recommends  the 
OSS  of  ox  bladders  with  stop-cocks,  hung  on  rods  stretch- 
ing acroee  and  into  vats  of  water.   The  bladders  were  filled 
with  filtered  brine,  and  the  water  in  the  vats  changed 
caee  a  day  or  oftener ;  and  he  found  that  by  the  third  or 
loorth  day  the  saUne  matter  was  removed,  and  the  liquid 
contained  in  the  bladders  was  prime  joioe  of  flesh  in  a 
wholesome  condition.    This  might  afterwards  be  treated 
in  different  ways,  according  to  circumstaoMes ;  made  into 
asDps  for  immediate  use,  or  evaporated  at  a  low  tempersb- 
tore,  say  ISO'',  for  fntoro  use.    He  found  that  two  gallons 
of  brine  yielded  lib.  of  solid  natract,  equal  to  osore  than 
3Qlbs.  of  fresh  meat.    He  estimated  that  in  Glasgow  aloM 
QOyOOD  gallons  were  annually  thrown  away.     At  the 
msderafte  oaloulatlon  of  one  gallon  being  equal  to  71ba 
of  OMai  foff  the  produotioo  of  soup  or  extract,  there  was 
then  a  yearly  waste  of  167  tons  of  meat  without  bone,  and 
whfch,  ai  6d.  per  pound,  would  give  a  money  loss  of 
210,500  per  anmim.    He  has  also  used  the  same  proeeas 
for  IhereooBversioii  of  salt  into  fresh  meati  by  introducing 
into  a  proper  dialysing  bag  th^  jctnt,  and  nearly  filling  it  op 
with  the  brine ;  the  fresh  water  exiraots  the  salt  frooA  the 
meat  tluoiigh  the  brine,  and  the  meat  resumes  seme  ot  the 
ihiid  ezti«ct  it  had  formerly  lost,  to  the  extent,  he  says, 
of  neariy  one-thinl.    Meat  thus  treated  may  be  cooked 
in  vafieiui  ways  that  are  not  ^iplieable  to  salt  provi* 


Some  notion  of  the  charqoi  introduced  into  this  country 
Iff  the  Sovth  Aoierioan  Beef  Company  and  Mr.  Madden 
vQl  here  be  necessary ;  and,  as  we  have  been  pretty  well 
^ifecmed  of  the  vast  quantiiies  of  good  wholesome  meat 
ia  Brazil  that  only  requires  a  market,  the  attcDtaon  of  all 
^  been,  for  various  reasons,  turned  to  that  quarter  and 
tetkat  soljeet.  1  shall  endeavour,  then^  to  be  ss  brief  in 
^  reniarin  as  the  importance  of  the  subject  will  permit. 


The*process  for  preparing  the  oharqui  is  as  follows : — The 
meat  cut  from  the  carcase  in  slices  is  thoroughly  salted 
with  dry  salt  for  24  horns  in  stacks,  on  floors,  which  are 
channelled,  for  carrying  away  the  brine  into  cisterns ;  it 
is  afterwards  thoroughly  dried  by  exposure  on  rails  in  the 
open  air.  This  forms  the  diy  or  original  charqni ;  but  a 
new  plan  has  been  used  lately,  viz.,  that  of  salting  and 
pickling  the  meat  with  the  bones,  in  pieces  of  about  121b* 
w«ight,  and  packed  in  casks  for  transportation  to  this 
country. 

South  America  afforded  an  admirable  field  for  testing, 
on  a  most  extensive  scale,  the  process  of  salting  intro- 
duced by  Mr.  Morgan,  who  stated  in  his  paper,  above 
referred  to,  that  "  an  agent  had  been  sent  to  Monte  Video 
to  practise  the  mode  of  preserving  meat."  As  above 
stated,  no  large  quantity  has  been  received  in  this 
country. 

An  anonymous  writer,  I  assume  it  to  be  Dr.  Hassall,  has 
recently,  in  a  paper  in  the  Lancet,  spoken  favourably  of 
both  forms  of  charqui,  although  he  allows  that  in  salting 
**  it  sustains  a  loss  of  a  portion  of  its  nutritive  materials." 
An  entertainment  was  prepared  a  short  time  ago,  at  whieh 
all  the  dishes,  consisting  of  soups^  Pemmican  and  other 
preparations  were  made  irom  the  South  American  beef;  the 
results  were  variously  reported.  Dr.  Hassall  says,  "  the 
dishes  were  palatable  and  free  from  any  perceptible  taint, 
with  the  exception  of  the  stewed  beef,  and  such,  in  fact^ 
as  no  hungry  person  would  decline  to  partake  of*"  Others 
I  have  heard  complain  of  a  certain  moaldy,  fusty  flavoor 
which  even  the  excellent  cookeiy  of  Mr.  Warrioer  was 
incapable  of  concealing.  In  mentioning  that  gentleman's 
name,  I  must  acknowledge  the  assistaiice  be  has  rendered 
me  in  preparing  this  paper,  and  in  providing  the  dStTerent 
speoimeiis  of  preserved  food  exhitnted  on  the  table  befor» 
yoOk  1  had  proceeded  far  into  my  notes*  on  charqoi  wfien 
the  Times  of  the  7th  current  reported  the  seizure  of  about 
two  cwt.  of  thisdried  kind  of  meat  at  Mr.  Twelvetrees*,  ill 
Bishopsgate ;  this  was  condemned  by  tlie  Lord  Mayor,  ami 
burnt  as  unfit  for  human  food.  I  have  made  inquiries  as 
to  the  opinion  of  the  poor  who  have  used  it  in  either  fom^ 
and  find  there  is  an  almost  nnivenal  opinion  agamst  it^ 
both  from  its  appearanoe  and  unsavoiiry  smeU  in  the  raw 
state,  but  on  the  latter  aecouat  more  epposlaUy  when  it  Is 
being  cooked.  I  am  aftakl  that  this  South  AoMriean  beef, 
in  ito  present  forms  and  method  of  preparation,  will  never 
commend  itself  to  the  stomachs  and  appetites  of  our 
people.  The  decision  of  the  Lord  Mayus  above  men* 
tioDed  appears  to  have  been  conridered  a  heavy  Mow  and 
great  discouagement  to  those  interested  in  the  sale  of 
the  South  American  beef,  for,  in  addition  to  the  palliatlvo 
advertisements  that  have  appeared  daily,  a  deputation  of 
Liverpool  merchants  is  about  to  remonstrate  with  the 
Lord  Mayor  concerning  his  decree  for  the  destruction  of 
the  meat  seized 

The  analvsisof  the  diflRirent  samples  of  South  American 
beef,  compared  with  fresh  and  salted  English  beef,  givea 
by  the  abovementioncd  writer,  is  as  followB  :— 


Water 

Fat 

Nitrogenous  mattem, ") 
Vibrio,  Albumen,  Ac.  j 
Ash ., 

Undetermined  matters 


Lbax  EKOLita. 


Fretb 
Deer. 


7333 

4-08 

20-76 


J 


lat 

0-63i 


I 


100-00 


Salted 
Beef. 


7&48a 

4374 

18170 
ri6d 

o-aoa 


100  000 


I 


33-820 
2-d6d 

40-954 

20-456 
1812 


100-000 


ifl 

I** 

tS"3 


70-48 
1-31 

irM 

9-lfl 
'83 


loaoo 


1 


\ 


2  • 
-•a85» 

OQ 


29*70 
10*41 

39-69 

18-55 
1*65 


100-00 


K  w  O 


1 


70-48 
4-38 

1678 

7-81 
01 


100-00 


..2  8  ^ 


46*690 

7-996 

27-500 

16-860 
•955 


100-000 


70-48 


1517 

e-31 

*60 


100-00 


OD 


59-00 
12' 17 

15-40 

11-37 
2-06 

100K)0 


M  O  P 


70-48 
8-6 

10-97 

8' 
1-48 


100-00 
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I  have  endeavoured  to  make  an  approzimatioD  of' the 
ADalysis,  in  the  dried  or  partially  dried  samples,  to  the 
standard  of  recently  salted  English  meat,  and  the  figarcs 
tally  pretty  nearly  with  those  of  the  aa^umed  standard. 
In  all  the  specimens  of  charqui  there  is  an  excess  of  saline 
matteis  over  and  above  what  is  necessary  fur  curing  the 
meat,  but  added,  doubtless,  for  the  sake  of  better  guard- 
ing against  taint  or  rancidity.  This  obtains  to  the 
greatest  extent  in  the  sample  of  rolled  chaiqui,  where 
the  meat  would,  from  its  damp  condition  ami  exposure, 
require  a  greater  amount  of  the  preservative  matteis.  A 
sample  I  inspected  the  other  day,  obtained  from  the 
Company,  although  freshly  cut  from  the  middle  of  a 
roll,  and  strongly  impregnated  with  salts,  insomuch  that 
large  portions  of  the  crystals  were  sticking  in  the  inter- 
stices of  the  meat,  and  the  cut  burfaces  aftt:r  a  very  short 
exposure  became  covered  with  powdery  efflorescence  of 
salt,  had  a  very  unpleasant  smell  resembling  the  odour  of 
a  small  country  chandler's  store,  and  due,  without  doubt, 
to  the  partial  decomposition  of  the  fat  of  the  meat, 
whether  lying  external  to  the  muscles  or  in  their  sub- 
stance, and  the  generation  of  some  of  the  fatty  acids 
which  may  be  found  to  be  deleterious.  The  dry  charqui 
oomes  over  to  this  country  in  bales.  If  it  has  been  packed 
when  not  perfectly  dry,  or  should  it  have  become  damp  fi  om 
any  cause,  the  inner  portions  of  charqui  in  the  bale  become 
heated  and  corrupt ;  or  if  no  accident  of  this  kind  occurs 
the  meat  is  attacked  by  mites.  All  the  charqui  brouglit 
Oiver  to  this  country  has  been  cured  not  less  than  nine 
months.  The  fat  is  in  excess  of  that  in  the  English  specimens 
in  all  the  samples,  except  the  dry  charqui  of  Mr.  Madden, 
and  mostly  so  in  the  pickled  beef;  the  sorters  of  the  dry 
kinds  at  Liverpool  cut  off  as  much  as  possible  of  the  fat, 
for  which  they  obtain  a  better  price  than  for  the  meat 
itself.  As  we  might  have  inferrod  from  what  has  been 
said  of  the  effect  salting  has  upon  meat,  viz.,  the  ab- 
straction of  much  of  its  water,  and,  dissolved  in  that 
water,  of  a  great  quantity  of  the  soluble  nutritious  qualities 
of  the  flesh,  so  we  see  in  the  pickled  beef  that  there  is  a 
manifest  depreciation  in  the  per  oentage  of  the  nitrogenous 
principles ;  this  depreciation  in  the  nourishing  proportions 
of  the  pickled  beef  requires  some  correction,  as  there 
exists  a  quantity  of  fat  to  the  extent  of  double  that 
of  the  English  specimen ;  with  this  correction,  however, 
the  meat  has  undoubtedly  lost  a  large  proportion  of 
its  best  constituents.  In  the  case  of  the  dried  charqui  of 
Mr.  Madden,  there  appears  to  be  an  excess  of  the 
flesh-formers,  but,  again,  due  allowance  must  be 
made  for  the  small  quantity  of  fat  Taking  this  re- 
view of  the  South  American  beef,  it  must  be  evident 
that  the  meat  ptr  m  is  of  good  quality — very  (it  indeed 
for  nourishing  and  invigorating  our  masses,  but  that  some 
much  more  perfect  system  is  required  to  preserve  it  before 
a  ready  market  will  be  obtained  for  it  hera 

There  appear,  then,  but  three   principal  methods  at 

§  resent  in  use  for  preserving  animal  food  from  decay, 
he  first,  that  of  salting,  certainly  has  some  advantages, 
VIZ.,  that  of  being  readily  aocomplished,  and  under  almost 
any  circumstances,  although  meat  simplv  salted  and  dried 
c^  only  be  preserved  for  a  limited  time,  the  fat  after  a 
while  becoming  rancid,  while  the  lean  splits  up  from  over- 
drying  and  offers  an  eligible  habiUt  for  insects,  or  if  kept 
moist,  mould  and  confervss  may  infest  it.  The  acids  and 
mly  compounds  generated  by  slow  combustion  of  wood, 
canied  out  in  the  process  of  smoking  salted  meat,  are 
greatly  conducive  to  the  preservation  of  this  form  of  pro- 
vision. When  salt  provision  requires  to  be  kept  a  long  time, 
It  18  necessary  to  put  it  into  casks  with  pickle.  In  this  form 
It  is  most  available  for  carriage,  export,  or  import,  but 
Mie  same  objection  holds  with  regard  to  all  salt  meats,  as 
has  been  shown  above,  that  they  are  less  nutritious  and 
have  lost  some  principles  which  are  necesssrv  to  the  animal 
economy,  so  that  if  the  use  of  salted  meaU  is  persevered  in 
without  the  due  supply  of  fresh  vegetable  food  very  grave 
consequences  result. 

The  second  method,  that  of  preserving  cooked  meats. 


(Sec,  is  one  that  cannot  be  spoken  too  highly  of;  the  pro- 
cess has  borne  the  test  of  experience  for  years;  the  caeei 
have  been  carried  into  every  latitude ;  they  have  neither 
hurst  with  the  heat  of  the  torrid  zone,  nor  collapsed  with 
the  cold  of  the  eternal  snows  ;  and  whenever  or  wherevei 
the  contents  have  been  required  they  have  been  available. 
This  offers  an  admirable  method  of  preferring,  and  at 
the  same  time  cooking,  food  for  import  and  for  victualling. 
The  food  can  be  as  varied  in  its  form  and  combination  as 
heart  can  desire,  and  the  only  drawback  is  the  tear  lest 
the  food  thus  prepared  should  be  over-cooked ;  this  is 
evidently  the  greatest  danger  that  can  be  conceived  likely 
to  occur,  and  one  which  undoubtedly  does  sometimes 
happen ;  yet  an  experienced  and  instructed  cook  ought 
to  be  able  to  carry  out  this  process  without  so  hardsoing 
the  fibre  of  the  meat  as  to  make  it  injurious. 

The  third  plan,  viz.,  that  of  preserving  raw  meat  by 
substituting  an  artificial  and  preservative  atmosphere  for 
that  of  common  air,  has,  as  I  have  before  mentioned,  many 
desirable  qualities  to  recommend  it.    There  is  an  oppor- 
tunity of  ascertaining  the  quality  of  the  meat,  poultry, 
(be. ;  the  joint  is  to  all  intents  and  purposes  as  if  just  pur- 
chased at  the  butcher's  shop ;  it  contains  all  its  ingredieota 
and  elements  in  a  purely  natural  and  unchanged  condition, 
and  in  the  state  best  adapted  fur  nourishment ;  other 
advantages  are  the  small  cost  of  the  process,  and  the 
speed  with   which   it   is  aocomplished ;    not  the  least 
being  that  the  consumer  is  at  liberty  to  cook  his  joint  in 
any  way  most  convenient  or  most  desirable  to  himself.    It 
is  the  only  process  of  preserving  by  which  we  can  obtain 
a  roasted  joint  with  all  its  appetising  aroma,  sapid  gravy, 
and  tempting  brown  exterior  when  served;   it  maybe 
under  the  shadow  of  the  pyramids,  or  on  a  Chrietmas 
day  in  the  far  north,  to  the  delight  and  solace  of  some 
possible  Arctic  expedition.    This  process  appears  to  be^* 
ceedingly  applicable  for  the  import  of  fresh  raw  provisions 
from  countries  where  they  can  be  obtained  at  small  cost. 
It  is  available  for  putting  up  meat  cut  into  joints  suitable 
for  the  consumer,  while  it  is  not  necessary  to  separate  the 
meat  from  the  bone,  so  that  the  shape  and  natural  ap- 
pearance of  the  joint  are  well  preserved.     The  cases 
might  be  received  in  this  coimtiy  by  the  consignee,  and 
the  meat  removed  from  them  and  dealt  with  as  if  jurt 
purchased  at  the  carcase  butchers,  or,  while  in  the  <2*^'  '^ 
might  be  transferred  from  town  to  town,  as  occasion  might 
require ;  or,  on  the  other  hand,  the  meat  would  be  in  s 
ready  and  safe  form  for  victualling  armies  or  sopply'°ll> 
ships.    Indeed,  whole  carcases  might  be  packed  siagly  or 
in  numbers  in  tanks  or  in  caissons  furnished  with  taps; 
these  might  be  treated  in  exactly  the  same  manner  ssthe 
tin  cases  for  joints— instead  of  soldering  on  the  cap  it  cooitf 
be  made  air-tight,  by  means  of  binding  screws,  washtfJ, 
&c.    Suppose,  for  the  sake  of  illustration,  that  a  ivW 
was  established  in  any  district  where  animal  food  mig» 
be  found  in  great  plenty,  all  the  best  portions  of  tue 
animals,  the  joints,  might  be  preserved  and  put  upn^ 
by  the  atmoaphi'ric  process,  whUe  the  parts  not  availawe 
for  that  procedure  could    be  made  into  stews,  corries. 
soups,  ragouU,  Ac.  *  These  cases,  both  of  raw  and  cookw 
food,  might  be  then  transferred  hither  and  thither  wn«« 
most    needed.      Such    a    plan   is   about  to  *>«  ?*r"^ 
out  by  a  company  recently  established,  who  ''"J..*^ 
a  factory  or  factories  abroad,  and  who  are  just  ***"*°^t^ 
like  business  at  home.     They  propose  to  purchase  tn 
cattle,  pigs,  poultrv,  fish,  game,  Ac,  at  first  ha°^' ^^ 
slaughter  and  dress  the  cattle,  and  after  preserving  " 
finest  joints  by  the  raw-meat  process,  to  pnt  up  the 
mainder  by  the  cooking  method.    This  will  «"*"[* .^^ 
portions  used  not  only  to  be  fresh  and  free  from  taint, 
to  be  obuined  from  healthy  animals,  and  therefore  m^^^ 
fit  fur  human  food,  and  conveying  into  the  qritcna 
largest  relative  amount  of  nutrition.  i  n  or 

It  becomes  a  matter  of  necessity  that  this  P^*"'  .< 
something  like  this,  should  be  adopted,  for  we  cajinu 
shut  our  eyes  to  the  growing  wants  of  our  P^P°      iy 
The  increased  cost  of  animal  food   indicates  »  »»Pr  i 
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nt  oommeDnuate  with  the  demand  which   may  ariae 

m  the  ooe  hand  from  the   wondrooa    increase  of   our 

m  popalatioD,  about  200,000  per  annum,  while  there 

in  bat  60,000  who  emigrate,  one-third  of  theae  being 

English,   thoa  leaving  a   yearly    Burplaa  of  140,000, 

fitboat  taking   into   conaideration  the  immigration  of 

ibreignen;   on  the  other   hand,  from  the  difficulty  of 

npplj  of  live  atock  or  oarcaaea  from  foreign  countriea, 

tLfl  eoft  of  freight  adding  so  much  to  the  firat  coat  of  the 

mils  if  they  have  to  be  brought  from  greater  dia- 

tuceitiuui  at  preaent^    Mr.  R.  Herbert,  in  a  paper  read 

beibf  the  Britiah  Aasociation,  at  Bath,  in  September, 

ISHftmarka  on  the  increaaed  demand  for  meat  due  to 

"tjienpid  increaae  of  the  population  of  Great  Britain 

dcrii^  the  laat  ten  yeara,  and  the  conaeqnent  increaae  in 

ti»aniQining  poweia,  added  to  the  extraordinary  pro- 

pw  of  trade  and  commerce,  the  improved  monetaiy 

pffitioD  of  the  great  maas  of  meat  conaumera,  proving 

Md  doubt  that  the  period  haa  now  arrived  when 

tetsmu  efforta    are   abaolutely  neceaaaiy  to    meet  a 

»u3od  that  must  continue  to  have  a  moat  important 

KanQgupon  price.    At  the  preaent  time  both  beef  and 

Kottoo  are  selling  at  full  l}d.  per  pound  above  the  rate 

twent  ten  yeara  ago.    Prices  are  still  tending  upwaida, 

»ii  had  it  not  been  for  a  free  importation  nearly  all  kinds 

R  meat  would,  long  ere  this,  have   been  aelling  at 

■onooai  pricea."     The  following  Uble  of  the  coat  of 

aot  per  atone  of  Slbe.  will  give  the  difference  of  prices  at 

ta  yean' interval:—  ^ 

i««.  JLvBrafefbr 

^1863.  ISea.  1853.  1863. 

«f ..  2  6  to  6  O   ..,   8  4  to  6  2  ...   8    9    ...    4    8 
InttoD  2  6  „  5  4   ...    8  6  „  6  2  ...   8  11    ...    4  10 

1  Wieve  the  increaae  ia  more  evidently  ahown  by  the 

I^^  of  list  year  and  the  commencement  of  the  present. 

ibe  wpply,  too,  of  foreign  animal  food  is  beoominir 

ttOffl  Iwger  year  by  year :—  * 

««ti  imported  ...  125,268  ...  160,898  ...     86,646 
Sheep  and  lambs...  280,087  ...  480,788  ...  200,761 
J^^ea  and  piga  also  have  been  brought  over  in  sreat 
"ttincreaaingnumben.  * 

H  calculated  that  in  London  alone  with,  iU  8,000,000 
*«itanta,  there  are  consumed — 

Beasts 260,000 

Sheep  and  lambs 1,600,000 

•Calvea 20,000 

Pi«« 400,000 

Jjtt  tqaeation  of  policy  for  the  government  of  any  country 

«  •«  that  its  inhabitanU  are  well  auppUed  with  whole- 

•^«  food  and  in  sufficient  quantitiea.     We  are  noted, 

»^on,  for  the  wonderful   appetitea  we  poaaeas, 

r,«»  ippredation  we  have  for  the  beat  quality  of 

hindk-  u  **   niigbt   be  done   however  towards   hus- 

«ft2       '"PPl*^  ^o  already  have  if  a  better  and 

•    of»  common-sense  plan  of   cookery  were  adopted 

Iftelr  1T^'  ^^  especially  the  poor.    It  is  more  than 

hUA       ^^  P<»>^'on  among  the  nations  is  not  a 

«  aoe  to  this  national  taste  for  good,  strong  food 

•ind  « '{  ?f  ^      ^^'  '^®°'  ^^  energies  of  body  and 


asntri^^  *  w  be  had  at  home  we  muat  go  to  otbe] 
^tT  ^ !^^  ^^^  ^*-    ^^^  ^ood  ia  neceaaary,  more- 

tedwiK  ^^^'  ^"^*"  ^"  **°^'®«  *™  ^»*ly  8"P- 
I^^Hh  nieana  to  suatain  the  waate,  they  muat  become 

SnL*?  ^  *^*^y*  Witneaa  the  very  marked 
ftd  in  P  "®^**1".V  amongst  our  troops  in  the  Crimea 
*riezk!ir*f  *'  ^  *^®  former  place,  through  our  inex- 
rooer^lf  ?^''  requirements,  or  aome  other  cauae, 
teZninl^^^^^P.  ^"  oot  paid  to  the  victualling  and 
gienjc  Deceantiea  of  the  aoldier;  the  dire  consequence 

v*\vW    ''^^^'':?«'  d^«*  o^  di'«*«».  ''hile  <»Spara. 

ttter  inl*.       T*^  ^  conaequence  of  wounda;  in  the 

^  «»^»ce,  ibat  of  the  regiments  sent  to  Canada 
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at  the  commencement  of  the  present  civil  war  in 
America,  the  troops  were  more  tenderly  cared  for 
with  regard  to  diet,  clothing,  quarters,  warm  food 
being  ready  for  them  after  a  march,  extra  rations  of 
meat,  fur  jackets,  flannel  under  clothing,  &o.  The  con- 
sequence waa  that  in  a  march  duiing  severe  cold 
varying  from  64°  to  10«F.  below  the  freezing  point,  Dr. 
Milea  repoited,  "  it  ia  a  remarkable  and  astounding  fact 
that  thouaands  of  British  troops,  at  the  rate  of  160  or 
more  a  day,  have  been  during  several  weeks  marched  over 
a  wide  frozen  desert  of  soow  extending  for  more  than 
819  statute  miles,  yet  during  the  whole  of  that  journey, 
in  all  weathers,  no  single  death  had  been  induced  there- 
by." He  speaks  also  of  the  enormous  appetites  of  the 
men,  that  they  were  eating  morning,  noon,  and  night. 
It  has  been  calculated  that  a  private  soldier  landed 
in  India  is  worth  to  the  state  in  money  £100,  that 
is  to  say  it  would  cost  so  much  to  replace  him  in  case 
of  death ;  is  it  not,  then,  a  false  economy  that  withholds 
from  that  man  anything  that  tends  io  his  health  and  physi- 
cal support?  Moreover,  if  the  soldier  who  protects  what 
we  possess  is  represented  by  such  a  sum,  surely  the  civilian 
who  produces  wealth  is  of  equal  value.  1  trust  the  time 
is  not  far  distant  when  our  Government  will  no  longer 
issue  to  the  army  and  nav^  the  accustomed  supplies  of 
salt  provisions,  but  that  with  our  present  knowledge  o£ 
processes  for  the  ready  supply  of  provisions  in  such  condi- 
tion as  to  be  best  adapted  to  support  a  sound  mind  in  a 
healthy  body,  fresh  food  will  be  furnished  to  the  well- 
being  of  our  gallant  defenders  and  the  prosperity  of  the 
nation. 

I  may  here  observe  that,  from  a  comparison  of  the 
perceiitage  of  committals  of  criminals  with  the  price  of 
provisions,  there  appears  to  be  a  relative  increase  of  crime 
when  the  food  is  high,  and  a  decrease  when  food  ii 
cheap:— 

MetropoUtaa    Knglgawl  aal 
Diatrieta.  Walai. 

1866....  8-2 19-41  Dear  food,  foreign  war. 

1867....  8*1 20-8 /High interest, aeverecriiia. 

1868....  2-7 17-9  )  Cheap  food. 

1869....  2-9 16*7  VLow  mterest. 

I860....  2-8 ,...  160  j  Good  business. 

1861 ....  8-0 18-8  )  Dear  food  and  money. 

1862....  8*6 200  }-Scaraity  of  cotton. 

1868....  — 20*8  j  American  war. 

While  in  our  densely-populated  towns  and  districts  wo 
can  scarcely  supply  sufficient  cheap  food  for  the  bodily  sua* 
tenance  of  our  labouring  population  whochiefly  require  good 
animal  food,  while  meat  can  only  be  obtained  at  an  almost 
exclusive  price  to  the  poor  man,  and  that  meat  frequently  of 
but  very  indifferent  quality,  and  while  at  the  same  time 
there  exists  in  other  regions  of  the  earth  a  superabundance 
of  animal  food  not  only  fit  for  sustenance  but  of  excellent 
quality,  it  idiould  be  the  duty  of  every  philanthropistr— to 
say  nothing  of  mei'cantile  and  socialinterests — to  make  use 
of  the  abundance  of  one  part  of  the  earth  for  the  supply  of 
the  necessities  of  another  part,  and  thus  act  up  to  the  pre- 
cept of  our  great  Exemplar,  who  required  his  followers  to 
gather  up  the  fragments,  that  nothing  should  be  lost. 

DISCUSSION. 

Mr.  Wbntwobth  Sooit  remarked  that  by  scarcely  any 
known  process  for  the  preservation  of  food  coul  all  the 
nutritious  qualities  be  retained,  and  this  was  the  great 
end  to  be  sought  for.  He  had  made  a  great  number  of 
experiments  on  this  subject,  but  he  had  been  able  to  bring 
with  him  only  one  specimen  preserved  by  a  process  of  his 
own.  There  were  many  processes  by  which  both  m^t 
and  vegetables  might  be  preserved  from  decomposition, 
but  these  very  generally  produced  a  more  or  less  disagree- 
able flavour,  and  he  thought  that  remark  applied  to  some 
extent  to  the  foods  prepared  by  Measra.  Jones  and 
Trevithick.  The  specimen  on  the  table,  prepared  by 
himself,  conaisted  of  a  piece  of  veal  which  had  not  been 
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BQbjected  to  any  pseeMs  of  cooking  whslever.  Tlie  air 
encloaed  in  the  canisler  was  atmofptieric,  but  H  wsa 
deprived  of  the  elements  ef  fungi  and  aninsal  parastteft 
hy  being  expoaed  for  a  tine  to  a  tempentvre  of  dOG^ 
Fabr.  It  wa»  thea  eo^ed  and  paand  kfeo  the  vessel  cob 
taiBing  the  meak  Afler  Oie  meat  bad  been  "  soaked  " 
{so  to  (»peak)  m  titat  air  for  24  honrs^  the  air  wm  reaMved 
fbom  the  case,  and  it  was  then  re-charged  with  mem 
'•  prepved  *'  air,  and  a  few  drops  «f  liquid  asMMiiiia  were 
a^ed  to  tiM  oQotoota  of  the  tomI,  which  was  then 
florewed  down  aip-tight. 

Dr.  HiiitoOBFBLD  suci  be  would  not  refer  to  Ae  tiieory 
of  this  Biibjeet,  bat  having  on  sereral  occasions  had  the 
opportunity  of  tesliiig  diHereot  meats  prepaved  by  Mr. 
Jones's  proceiB,  saoh  as  beef,  nraCton,  ducks,  and  fowls, 
he  could  bear  his  testiaiony  to  their  perfect  fi^eedom  fh>m 
the  least  taint  fhom  the  gases  employed  in  the  process  of 
preserTatioB,  and  he  eensideved  the  meats  were  as  good 
as  if  they  had  been  perfoctly  fresh. 

Mr.  WABBDnm  said,  as  a  practical  cook«  he  night  be 
able  to  throw  a  fittla  light  on  a  matter  which  seemed  so 
flenendly  interestiBg  as  to  have  broug hi  togollier  sncli  a 
large  audience  oo  this  oceaaen.    With  Ktiereoee  to  the 
pRssrvcfl  viands,  of  which  those  prasent  would  afterwards 
be  inv4t«d  to  paftaiie,  he  had  no  doubt  ihey  vrould  be  found 
axcellent.    It  was  new  nearly  20  j'ears  since  he  received 
the  Ifiis  gold  medal  of  this  Society  for  the  introduction  of 
the  concentrated  eSFeace  of  meat,  a  distinctioD  whicAi  he 
should   feel  proud  of  to  the  latest  day  of  his  life.    His 
elject  in  rishig  was  mom  partfeularly  to  call  attcntioB  to 
the  process  of  Mr.  Jones,  by  which  raw  meat  had  beenpre^ 
served  in  agood saund  eonditieB  fbr more  than  three  years, 
and  the  preeeas,  as  witnessed  by  himself  and  Dr.  LetlM^^y, 
the  officer  af  health  fbr   the    City,    was   extremely 
simple,  sod  the  oidy  wonder  was  that  it  had  been  so  long 
overlooked.    Baw  meat  could  be  obtained  in  Russia;  in 
South  America,  and  other  |N«is  of  the  wobU^  ai  a  half 
penny  per  pound,  the  only  addliianal  cost  ttaiag  the  pre- 
servatioB  awl  the  tnospeit  to  this  ooantry,  besides  tbe 
proSt  to  ttie  desieiii  wiiieh  in  LmmIob  was  moch  higher 
than  in  any  other  plaee  he  Imew  of^    With  regard  to  the 
charqui  he  was  ael  m  aeondition  toeay  very  machabaat  it ; 
at  the  same  time,  if  it  osisdd'be  brought  to  thiseountry  la  a 
good  conditiaiii  oDd  in  peitiapB  a  somewhat  more  tempting 
form,  it  wmdd  prove  a  great  boon.    He  would  suggest 
that  they  should  feed  convicts  oa  charqui,  and  leave  the 
BagUah  beef  and  aaottoa  lor  tha  hoDest  labearing  popsda- 
taoB.     Ha  felt  conviaoed  that  the  priceof  osaat  ia  thk 
aouatiy  might  ba  gna»ly  veduead  from  what  it  saw  was,  if 
maB.ai  scieDce  would  only  g»ve  the  atftamioii  to  the  sahisot 
irtuch  its  gnel  iaaportaaffo  damaaded.    li  was  the  duty  of 
cnncr^  one  to  endeaMMir  to  lower  tbe  priee  of  the  staple  ar- 
tides  of  loed,  so  as  to  bting  tham  within  raach  of  the  great 
mames  of  tbe  popolatioa.    Be  did  not  dacry  oharyii  be^ 
mnaa  of  its  ttateraptaog  appearance ;  but  the  great  ques- 
tion was  whether  it  oimuined  the  neeesmry  mitritive 
qualities  which  all  food  sbooid  possem  to  make  it  really 
valuable.    Xhey  would  have  an  opportunity  af  tasting 
soap  a^de  from  both  charqui  arad  fioglish  beef,  and  he 
would  leave  them  to  decide  whkh  they  liked  best. 

Mr.  Fripp,  as  the  representative  of  the  South  American 
interest  in  Liverpool,  said  he  had  listened  to  the  paper 
with  great  interest,  and  he  thought  the  various  proceswB 

^ -.1-  A    ^-^  ^  ^^  j.^  ^ * , _  -  >f  L __  js    a_  «k   *   a  ^    A         it— 


foods  biottght  before  them  this  evening,  and  if  popular 
prsjudlee  was  not  allowed  to  pievail,  they  woald  have  ths 
means  of  largely  inereaMng  the  supply  of  annual  food, 
which  was  allowed  by  ail  to  he  grsatly  needed,  and  woold 
thus  add  to  tbe  wdfam  and  oomfoft,  as  well  as  to  the 
wealth  of  the  eouuftry . 

Mr.  KflBLiNa  remaiked  that  ttio  groat  ohjeet  was  to 
aseeitam  some  means  by  which  aaimd  food  might  bo 
obUiaed  at  a  much  cheaper  rata  than  at  present.  Tbe 
labouriag  popalatioas  of  Fimoe  and  Qermaoy  wm 
taught  to  eeoBomisa  food  to  a  far  grosser  extent  Hub 
the  poor  of  this  eountry,  and,  generally  speaking,  he 
believed  the  people  wers  more  eeonomicaUy,  asd  at  llio 
same  time  mere  nutritiously,  fed  in  thorn  coaotriei  thm 
inBnglaad.  The  greatly  enhanoed  price  of  aQimil  food 
in  thia  eountry  at  the  present  time  wm  a  matter  of  the 
most  serious  impottanoe,  and  uiAem  sonse  eireeCoal  mesm 
were  taken  to  oonntefwst  this,  the  price  would  go  oa  in- 
oiieaRng.  The  importanee  of  this  question  lad  bees 
incxvaaed  hf  the  disastrous  eivfl  war  in  Ameriea,  bficiioB 
of  whi(^  lai^  supi^lesof  animal  ibed  had  ceased  tomd 
thev  way  across  the  Atlmtie.  if  means  could  bo  doriwi 
l^  which  good  aatmal  food  oould  be  brought  into  tha 
coumiy  for  general  eoBSttu»ptioo,  it  would  be  a  mw^^ 
able  tbiog,  and  vrouM  supply  a  great  want  of  tho  ^wm 
day,  attd  those  w^o  succeeded  ia^ffaeling  tiM^objeetmoA 

be  regarded  as  public  btnefactew.  

Mr.  WiHTEK  wished  to  know  wbottior  tlie  preseivahw 
processes  introduced  to  their  notice  this  evening  wore  t» 
be  regafdfed  as  novelties  ?  He  had  given  attention  to  tlM 
subject  for  some  years;  and  seven  yeara  ago  he  preiemd 
meats  and  fruihi  in  thair  natural  staU  by  machio^ 
which  he  should  be  happy  at  any  tima  to  exhibit  to  tt« 
interested  in  the  subject. 

Mr.  W.  V.  Vkhablbs  expreased  the  groat  deHgW 
which  he  and  other  aqjoomexB  in  distant  couDtiies  hai  tf  • 
perienced  from  the  means  which  were  afforded  ttea 
throiigh  the  varioua  preservatiae  processes  in  use,  of  «• 
galiaTthemselves with  homa deUcaciea.  This,  bs a^ 
was  pantieuUrly  tbe  aase  with  m!gard  t»  mkaoo,  wm 
waanowpoocMrablaalmaat  evorywhooa. 

Dr.  Edward  Smith,  F.U.8.,  aaid  hs  wwU  «» 
more  particularly  to  one  kind  of  preserved  meat,  chiijin. 
for  it  appeared  to  hhn  very  deshaWe  Itoat  they  Aoold, « 
possible,  come  to  some  conclusion  as  to  the  rml  ™«» 


that  description  of  food.  Some  thiao  yean  "go  *?«2,T 
reason  to  hope  thai  the  vast  stores  of  animal  food  «  aouia 
America  would  be  made  avaUable  for  this  ©J^',^ 
was  sorrv  to  see  the  result  had  not  equalledthe  cxp^ 
tiona  in  thai  rei^aeL  One  impm^aot  akmeot « J*^ 
had  been  omiltod  both  fnwi  the  paper  and  Ae  dsmj^ 
thatwaa  the  price  at  wWeh  that  iimd  eoald  bs«tt» 
this  oimntry.  U  was  origiaaUy  «*<*«^„'IJI 
catching  nosMiceeaeni,  "  Barf  aiSd.  p«  lb.  ^w«a 
when  (Smy  went  to  buy  ii  retail,  they  fwM  it  w«»  * 

per  lb.,  wiuch  mads  the  greateat  poMible  ^«"«^^ 
deseripiioaef  meai  was  never  iateadedta«meintotfo^ 

pelKion  with  the  skloan  of  beef  aad  the  leg  rf  n-"* 
which  w«re  the  food  of  the  rich ;  bat  if  <*»ero  fwjj 
use  in  iiB  mtrodoelion  at  all  Ik  was  in  ««»«*?}•*  T 
the  inferior  pmte,  which  for  the  »<>;*  part  WJ  » 
lot  of  tbe  pcJbwr  damm  as  bdng  wathia  their  mi 
Tha  poor  man  was  now  sble  to  bay  oa  a  »« 
night    his   Dieee    of  briahat  af  beet  at  fid. 


-  -   —  —  — —      H  -    — —- .  —     — ...^—   ^««.y      ^v»^m      m^-^^      »  «a^^  v«  u^  SAW       %  ■  m^^         V  Vi&  S^^Um         r^  x^^^Bfc^ -^rfi 

brought  under  their  aoMes  had  b««ii  very  foirly  and  truth-    «.o—    —   r —    -     -.  .   -. 

Mly  dewribcd,  each  standing  on  its  own  merits.    He  had    per  lb.,  as  heart  at    4d.,  and  li 

paobablyhad  more  to  do  with  the  imposed  Soath  Ame-    per  lb.     Without    going   in*a   tha 

ricaa  beef  than  any  other  person,  having  received  large 

aonsignraeDls,  aU  of  which  had  been  consumed.    The 

ather  description  of  picserved  meat  with  which  be  had 

a  good  d<*al  to  do  was  that  prepared  by  Mr.  MorY^an's  pro- 

eem  of  salting,  and  he  had  that  day  paitaken  of  a  di»h  of 

atewed  nmtflon  from  Aostndm,  preserved  by  that  procen, 

which  for  flavour  and  good  condition  was  sll  that  could 

be  desired.    He  believed  they  were  on  the  eve  of  a  diffo- 

rent  state  of  things  with  regard  to  animal  food  in  this 

cauntn-,  and  if  only  a  fair  trial  was  given  to  tha  various 


al< 


to    . 
.   «t  Sd.  to  Si* 
^noBtisB   wh 

these  ware  the  beit  WF«««*^;«r  ,*^  •"!"* 
they  were  certainly  the  most  avmUbla  for  the 
popnUtion,  and  he  thus  ooneaiTed  H^*  «* 
Amerieoa  beef  came  into  competition  wuh  ««"^ 
It  saeinrd  to  hhn  a  great  m^-toi^  *«  ^}*L^^fS 
meat  to  be  sold  so  high  '-^  F-:l'^  "^tbS 
heobtamed  almost  withont cost m  the coaatnesirn^^ 

was  prodoeed,  and  if  the  cost  of  ''^r^^^ 

theifocemof  Ml-.  ^0^9''^-^'^,'^^!!!^^^^^ 
had  to  ba  added  tha  eapswn  of  traaspart,  bs  was  qn 
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mil  mid  be  m\d  ia  ibk  wmitef  »(  Sfi.  psr  tt».»  And 

laire  A  Cur  margia  of  profit  ioAiBe  dflaltnr.    If  Itui  wace 

ine  tha  comikLezioB  of  ffthe  whole  flubjaot  wouki  be 

cMDged.    Now,  wikh  iwfiMenee  fee  obaiqai  itself,  e«  now 

■porled,  Ukay  had  heard  vary  %n\y  ibat  the  aaliiog 

teiniriied  i«  BotrilWe  value,  and  the  apeetmaos  before 

Ihn  ww^s  vary  higiily  aalfead ;  even  if  they  aoaked  thi« 

ant  for  43  hoaia,  fieqnently  ehaaginf  the  waler,  there 

m  aOl  fliit  reaMtning.    fie  had  treated  it  in  that  way, 

■itbeoaiBiiiiered  it  gently  for  12  himia,  and  it  than 

raaaad   almoat   ai    hard    aad   digr   aa    it    waa    at 

ha.  The  haninaai  «id  aaHnen  were  both  bad  qualitiea. 

the  ftmar   abowing   the    ahaeaee   of   the  natrkioue 

deaali    of     Miaat    aad    the    exeeaHva    araoant    of 

SMa;  and  the   latter  eseieitUig  a  prejadioial  -eflbot 

tpmifm  haman  fiama,  inaamuoh  aa  ao  eaeaai  of  naUaa 

a  injtirioas  to  the  aolritioo  of  the  body.    Then 

thequeatioQ  whether  dhe  aoioant  of  antrition  that 

vw  Mt  io  the  meet,  ia  the  shape  ofnitiogen,  exiited  in  a 

%9dble  foeoi.    Here  tliay  had  a  matetial  ao  extremely 

bid  thai  arith  no  amount  of  aoaking  and  careful  cookiog 

oald  they  redaoe  it  to  a  condition  whieh  woald  hear 

oapariaon  with  fiaah  aieat.    They  might  be  sure  a  laripe 

fmioa  of  the  fibrioe  paased  away  from  the  iyateai  undi- 

^wled  :  Aherefina,  inatead  of  this  oaeat  being  more  niitri* 

'Mi  tiMn  ^nah  meat,  as  had  been  in  sooie  caaea  enone- 

««l?  laauilid,  'A  waa  very  much  le«8  ao.    Thia  au^)eot 

bna  iadireelly  on  the  ifiUrodactioBof  food  into  priaxui  and 

woKkhooaaa,  bat  it  woald  be  no  teoonomy  to  iotrodooe  a 

liwiiniiua  of  food  that  woold  not  eappljr  an  equal  ainouat 

ef  BBUiaiaat  for  an  ei|aal.amoaQt  of  money  to  that  bow 

Vmt  for  freah  SMat    It  would  be  the  deaiaat  food  that 

axdd  be  wad :  food  which  was  hard,  artlt,  aad  indigaitihto, 

^  %^  par  lb.,  waa,  io  fact,  a  dear  food.    Thia  deacrip- 

^  (If  food  waa  aaid  ito  have   bean   imparted  prin- 

afiOy  vHh  a  view  of  baoefliing  tha   poorer  vlaataa, 

ni  it  Qoat  be  nmembaaad   that  no   beosAt    woold 

if  tiMie  waa   a   difioolty   in   oookh^    it.    In 

diteieta  the  fael  of  the  poor  ooaaiated  .merely  of 

.inaaMaa,  and  bedge^gaftharioga,  and  tharaibre  the 

Ms%  cooking  whiah   thia    daMription  of   meat   re- 

Eaaaallbatinipoatibletotham.  Then,  again,  oaaia 
nikiaable  aarroorof  thia  fioath  Amatican  beaf  as  at 
I  aarad.    Of  all  olamaa  of  tlta  ooaimaaity  the  poor 
p»>.pwh^n,  the  nwt  dainty.    In  thia  oaae  .th<qr  had  a 
mai  bni  and  indigeatihle.    The  flaa oar  wm  resKMred  by 
■riaaRe  aaHiag  araoaai,  and  cook  it  aa  they  woald 
*a«tfezfieadkoglyaBMdla»oantoftaate  in  it.    To 
aial  it  wa^  impomible  that  thU  ariiele  of  food  in  iu 
iaai  eooki  ever  baooaie  aeceptable  anoagat  Aba 
The  higher  daaaaa  did  aoi  want  it,  aad  ihw  lower 
aaald  not  aat  it.  What  they  all  deaired  waa  to  aae 
f>  WW  amoont  af  wbolaaoaae  and  palatable  aeah  food 
'^y^^J  into  the  eoaotvy  at  pricea  whioh  wooM  aompete 
«^i|||ower«|irioed  jonta  of  6«ah  meat. 
^V;  6.F.  Wiaaoa,  F.li.8.,  wlahad  to  itUa,  after  what 
«fu«  inm  Dr.  Seaith,  thai  he  knew  ao  inaUoee  ia 
"*^ftath  Amarkao  beef  was  tried  in  a  vorkaian'a 
^«t  Birkeohead.    It  waa  boaght  at  aoniathing  iaaa 

S?^y*'*»  W"  ^  '^  ^Imo  made  kHa  aoop  waa 
*f*Mud  aa  be  good. 

;«  Maaon  aaid  hia  nama  having  been  BaentMoad  in  the 

^voaaoeatkiw  with  theaobjeetof  Sooth  Ameriaan  beeC, 

Pj^died  to  atate  that  he  had  done  hia  beat  to  make  it 

r^War  aa  poaaibla.      Alladiag  to  the  poUic  enter- 

^^■i  laeaatly  givan  by  him  at  the  Loadoo  Tavern, 

J^iag  wf  varioaa  piapaiationa  of  charqat,  Mr.  Madden 

f*J<  thai  U  waa  partaken  of  by  2,000  peraooa,  who  weat 

J^  -  4«iAa  aatiafiad/'  and  the  eoekiog  occupied  vary 

1^  ^orw  ftham  twelve  homa.     With  rcganl  to  the  pciee 

j^^  meat,  he  waa  pruparod  to  aapply  portkxia  of  Tlbai 

Mf  ]^  par  lb.,  and  if  anyone  wiahed  for  a  lar)ga  aapplv  he 

1^;^  fttiBiab  him  with  100  tooa  at  2d.  par  lb.    With 

r       ^  to  Mr.  JoaaaTa  pioeaas,  he  woold  aay  lie  never  par- 

of  be«ler  tastiag  load,  and  it  ate  aa  fieah  aa  if  the 

faml  only  >iat  baan  cbtamed  frott  the  aarketb 


Admiral  Sir  £.  Bai«oiiaB  aaid,  having  been  acouatomed 
ioibe  aae  of  preserved  and  aalted  omau  far  over  half  a 
oentucy,  he  might  be  anppoaed  to  know  aomeihiog  of 
their  value  amongst  aeameo.    In  the  Aroiic  service  the 
mi»n  preferred  salt  meat  to  the  fresh  meat  preserved  in 
tine ;  of  the  latter  the  beef  ateakii  only  were  in  favour, 
the  mutton  and  aoups  being  eoiirely  eadiawed.    Ciurqui, 
in  hia  opinion,  ooald  aot,  by  any  poaaibla  means,  be  m«kdo 
a  food  for  the  army  or  navy.    U  produced  thirst,  it  re- 
qahred  a  great  deal  of  fuel  to  cook  it,  and  was  not  so  nu- 
tritioas  as  other  foods.    He  had  had  charqut  privately 
prepared  for  him  io  Sooth  Aaierica,  and  it  waa  esteemed 
at  the  eaptain*a  table,  but  the  wen  would  not  toue^  it. 
For  the  officers  it  was  au  agreeable  cliange  of  diet  from 
the  salt  beef  known  as  '' mahogany  "  (which   was  infi- 
nitely moEe   diffi<2ult   to    *'woi*k    up"  than   charqui), 
to    have    the     presarved     meats     which    were    now 
taken    out     in     all     ships,     and     available    in    all 
diiaataa.    The  conaaraption    oi  animal  food   by    men 
in   the   navy  »and   aoldi^ni    abroad    was     much    le« 
than  t)ie  average  at  home ;  and  mi  the  Amtic  regioua, 
trawelliag  over  hundreds  of  miles  with  the  drag  rope, 
with  an  allowanea  of  thrae-qoirtera  of  a  pound  of  meat 
per  maa  per  day,  and  the  usual  ntions  of  biMuit,  the 
men  were  in  a  more  plamp  condition  than  when  they 
atarted.    Amoagat  the  earlier  forms  of  preaerved  meat 
waa  the  patent  of  Mr.  P^oe«aod  he  had  used  provislona 
piapaied  fay  that  proceas  with  great  satisfaction  on  the 
north-west  coast  of  Amerioi.    In  the  early  part  of  the 
present  eentary,  the  admiral  in  command  on  the  West 
India  atatioa  intioduoed  a  maihod  of  preserving  meat 
in   hot  oUniatea   by   aimply    robbing   it   with   aogar, 
and  then  alk>wing  it  to  drain  ibr  a  abort  time,  after- 
warda  packiag   it  in  dry  salt  in  a  cask.    iHa  induced 
the  govemaient  to  try  that  plan,  and  the  whole  of  the 
meat  used  in  the  Arctic  expedition  in  1852  waa  cored  in 
ihfkt  way,  and  remained  good  throughout.    In  addition 
to  that  he  took  aaa  raaerve  several  iauka  of  beef  p«>epared 
by  Mr.  fii^arth  in  February  1862,  and  in  J>ecember  of 
the  same  year  he  had  roaat  beef  as  freah  as  if  it  liad  juat 
eome  frooa  the  batoher'a  ahop.    In  the  Aiigoat  following 
he  had  niaip  ateaka  irom  the  same  beef,  and  in  the 
December  following  roaat  beef  again.    A  preparation  of 
oaeata  with  ^yaolignaooa   aoid    had    been  anocesafully 
adopfead  by  Sir  Thoa.  Coohmne,  the  meat  being  uaad 
many  moatba  afterwarda  in  trcfNoal  dkaatea,  aad  found 
to  be  perfectly  ^ood.     Having  refarred  to  the  moat 
biscuit  rations  served  to  the  aoldien  in  America  aa  a 
nutritions  and  very  portable  form  of  food  when  on  march, 
as  also  to  the  truly  American  rapidity  with  which  the 
carcase  of  a  bullock  was  compoonded  with  floor  and 
converted  hito  that  form  of  food,  Sff  Edward  Bekher,  re- 
verting to  the  anbjeet  of  charqui,  reroartted  iha*  when  he 
was  on  the  western  coasts  of  America,  he  found  (hat 
really  good  charqui  never  required  more  than  twelve 
hours'  aoaking ;  being  put  hito  cold  water  at  wight  it  waa 
fit  to  be  cooked  the  next  mominff.    Placing  ihe  meat  In 
warm  water  did  net  sof^n  it,  and  the  best  mode  of  aoftan- 
ing  it  was  by  lepeated  ehangea  of  cold  water.      

Dr.  BAOBHomrca  remarked  that  he  waa  oonveraant 
with  meat  of  4ha  proeessea  adopted  for  the  piaserraiioa  of 
food;  and  with  respect  to  FayncTa prooeai*  alluded  to  by 
the  laat  apeaker,  notwitbatanding  all  the  care  and  expense 
beatowed  upon  it,  it  was  a  deckled  ianore  in  hot  climatea 
in  conseqoenoe  of  the  di  Acuity,  under  aooh  circnmstaooea, 
of  getting  the  salt  to  penetrate  into  the  meat  before  de- 
composition set  in.  Rapid  decomposition  in  trop^ 
climates  was  the  great  obstacle  to  the  salting  process,  but 
in  colder  climates  this  did  not  exist.  It  was  not,  how- 
ever, in  temperatofea  like  that  of  England  that  the  salting 
process  was  greatly  required;  at  the  present  time  the 
meat  was  eaten  almost  faster  than  they  could  get  it. 
He  remeaiheiad,  about  twenty-two  years  ago.  a  pro- 
ceas similar  to  that  desotibed  in  the  paper  was  pro- 
posed, Ml  which  the  antiseptio  piopertiea  of  nitrogeo 
made  avaikhle,   though   in  a   diffeiant  laoda. 
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The  meat  waa  enclosed  in  an  air-tight  vessel,  and 
the  gradual  absorption  of  the  oxygen  was  effected  by 
the  previous  deposition  of  a  small  piece  of  phosphorus 
at  the  top  of  the  vessel,  and  this  was  not  foand 
to  interfere  with  the  quality  of  the  meat.  They  had  not 
been  informed  as  to  the  cost  cf  producing  the  nitrogen  for 
this  purpose :  nothing  had  as  yet  been  said  as  to  the  means 
employed  for  obtaining  it,  or  the  cost  of  it  when  obtained. 
That  was  not  a  minor  consideration,  because  they  were  told 
that  a  double  application  of  nitrogen  was  required,  which 
involved  a  large  consumption  of  that  gas.  If  that  process 
«ould  be  adopted  in  warm  climates  it  would  be  much  pre- 
ferable to  the  use  of  saline  matters.  On  the  first  in- 
troduction of  preserved  meats  into  France,  in  1811,  the 
Emperor  Napoleon  rewarded  the  inventor  with  a  liberal 
premium  or  pension.  For  his  own  part  he  must  say  he 
infinitely  preferred  the  meats  preserved  in  tins  to  the 
charqui  recently  introduced,  and  he  riiould  particularly 
rejoice  if,  by  means  of  curative  processes,  salmon  could  be 
obtained  at  Is.  per  lb.,  instead  of  having  to  pay  the  pre- 
sent high  price  of  8s.  6d.  per  lb. 

Mr.  Davis  called  attention  to  two  pieces  of  raw  beef 
on  the.table  which  he  said  had  been  cur^  by  Mr.  Morgan's 
process  in  Adelaide,  six  months  ago,  at  a  time  when  the 
temperature  was  85**,  and  had  since  been  brought  home  in 
the  hold  of  a  wool  ship,  which  every  one  knew  was 
particularly  hot.  That  process  of  injection,  immediately 
after  the  animal  was  slaughtered,  he  apprehended  might 
be  safely  adopted  in  the  hottest  climates. 

Mr.  .Jones  stated,  in  reply  to  the  inquiry  of  Dr.  Bach- 
hoffner,  that  the  cost  of  nitrogen  gas  did  not  exceed  the 
eighth  of  a  penny  per  lb.  of  meat.  On  a  large  scale  it 
would  be  even  less  than  that.  In  the  first  instance, 
he  formed  the  binoxide  of  nitrogen  from  nitric  acid  and 
iron  plates,  and  then  produced  the  nitrogen  gas  by  further 
decomposition. 

The  Cbaibman  said  he  was  sure  the  meeting  would 
cordially  join  with  him  in  according  their  best  thanks  to 
Mr.  Steet  for  the  very  admirable  manner  in  which  he  had 
introduced  a  subject  of  f^at  importance  in  the  present 
*day,  and  which  had  elicited  so  interesting  and  practical  a 
discussion.  It  was  a  subject  which  was  occupying  a  large 
amount  of  public  attention.  The  discussion  had  already 
lasted  so  long  that  at  that  late  hour  he  would  not  trouble 
them  even  with  the  few  observations  he  had  intended  to 
-offer,  but  he  would  call  upon  them  to  give  their  thanks  to 
Mr.  Steet  for  his  vety  valuable  and  interesting  paper. 

The  vote  of  thanks  was  then  passed. 

Various  specimens  of  preserved  food  were  kindly  con- 
iributed  by  the  following  gentlemen,  to  whom  the  thanks 
of  the  Society  are  due : — ^Messrs.  M'Duncan,  of  Jersey — 
Cods,  tongues,  salmon,  lobster,  &c.,  in  tin  cases ;  Messrs. 
Hogarth— Hoast  and  boiled  meats,  in  tins;  Messrs.  E. 
Collier  and  Co.— Salted  and  dried  fish,  the  "  Boneta" 
and  <*  snapper  "  from  Spain,  as  well  as  preserved  potatoes 
-and  compressed  vegetables  from  Holland ;  Mr.  Jones- 
Specimens  of  fresh  meat,  poultry,  vegetables,  and  fruit, 
in  glass  cases,  preserved  by  his  process;  Mr.  Davis— Meat 
preserved  in  South  Australia  by  Mr.  Morgan's  process. 

Mr.  W.  Sjnnons  exhibited  an  ale-preserver,  of  which 
a  description  will  be  found  at  page  321. 

At  the  conclusion  of  the  meeting  those  present  ad- 
journed to  the  Society's  library  and  partook  of  various 
dishes,  prepared  under  the  kind  superintendence  of  Mr. 
Warriner,  from  the  different  sorts  of  preserved  food  above 
referred  to. 


Leeds  Philosophical  and  Litsbabt  Sooistt. — The 
report  of  the  Council  at  the  dose  of  the  forty-fourth 
fleesion  says  that  both  as  regards  iU  financial  and  numerical 
position,  the  society  is  in  a  prosperous  sUte.    Seventy- 


six  members  and  subscribers  have  been  elected  during  the 
past  session.  In  consequence,  however,  of  several  un- 
usually heavy  but  unavoidable  items  of  expenditure, 
trenching  upon  the  ordinary  funds,  having  occurred,  the 
balance  in  favour  of  the  society  is  not  so  large  as  at  the 
close  of  the  previous  year.  With  regard  to  the  expense 
of  the  alteration  of  the  building,  the  amount  received 
has  been  £11,128  15s.  8d.,  while  the  cost  has  been 
£11,515  13s.  lid.,  so  that  a  deficiency  of  £386  18s.  3d. 
still  remains  against  the  society.  The  Council  record 
the  great  loss  which  the  society  has  sustained  in  the  death 
of  Mr.  William  Gk>tt,  who,  from  the  first  formation  of 
the  society,  took  the  most  lively  interest  in  its  advance- 
ment, and  especially  in  the  improvement  of  the  museum, 
and  was  always  ready  with  his  purse  to  assist  in  the  pur- 
chase of  desirable  objects.  By  tiie  removal  from  JLieeds 
of  Mr.  O'Callaghan  the  society  lost  the  services  of  au 
active  and  valuable  officer.  During  the  last  seven  years 
Mr.  O'CaUsghan  has  been  one  of  the  honorary  secretaries, 
and  has  devoted  his  entire  time  and  energies  for  the 
benefit  of  the  society.  The  papers  read  at  the  general 
meetings  have  been  of  a  varied  and  highly  interesting 
character.  Among  them  may  be  mentioned  one  '*  On 
the  Physical  Constitution  of  the  Sun,"  by  Edward 
William  Brayley,  Esq.,  F.R.S.,  Ao.;  one  "On  Boger 
Bacon,  his  Life  and  Works,"  by  Thomas  Marehall, 
Esq.,  M.A. ;  one  "On  the  Geology  of  the  North  of 
England,"  by  Professor  Robert  Harknees,  F.R.S., 
F.G.S.,  &e.;  one  "On  the  Sources  of  the  Kile," 
by  Dr.  Charles  T.  Beke;  one  "  On  the  Early  Domestica- 
tion of  Animals,"  by  Francis  Galton,  Es(j.,  F.B.S.,  Ac; 
one  "  On  the  Unitv  of  the  Human  Species,"  by  Qeoigs 
Rolleeton,  Esq.,  M.D.,  F.R.S.,  Professor  of  Anatomy  m 
the  University  of  Oi^ford ;  and  one  "  On  the  histoiy  of 
Leeds  before  the  Norman  Conquest,"  by  Thomas  Wright, 
Esq.  During  the  Christmas  vacation  two  juvenile 
lectures  "  On  the  history  and  progress  of  the  Electric 
Telegraph,"  were  gratuitously  delivered  by  Mr.  Dodwell, 
of  l£inchester,  with  numerous  illustrative  experiments; 
and  a  course  of  four  lectures  was  also  delivered  by  Pro- 
fessor D.  T.  Ansted,  on  the  following  subjects : — *'  The 
influence  of  Water  in  forming  Rocks ;"  "  The  inflaeooe 
of  Water  in  modifying  rocks ;"  "  Granite,  its  origin  and 
history ;"  "  On  the  early  races  of  Men,  and  their  Con- 
temporaries." The  annual  conversazione  was  attended 
by  a  very  lai^  number  of  the  members  and  friends  of 
the  Society,  on  which  occasion  a  great  variety  of  objects 
of  art  and  historical  interest  were  exhibited.  The  reoeipts 
from  this  source  have  amounted  to  £149  lOs.  5d.  The 
museum  continues  to  receive  many  valuable  aocessioos  by 
donations ;  and  as  an  educational  collection  for  iUostrating 
the  higher  groups  in  zoology,  is  probably  second  lo  no 

Erovindal  museum  in  the  kingdom.  Mr.  Salt,  of 
lethley-park,  having  most  liberally  offered  to  kiU  one 
of  his  finest  specimens  of  alpaca,  for  the  aocietjr's 
museum,  the  Council,  while  accepting  the  yaluable 
present,  considered  that  so  good  an  opportunity  for 
enabling  the  members  to  partake  of  the  flesh  of  this  only 
partially  acclimatized  animal  should  not  be  loet,  aoooid- 
ingly  a  dinner  was  prepared  at  the  Queen's  Hotel,  where 
about  60  gentlemen  assembled,  and  the  council  had  the 

Sleasure  of  receiving  Mr.  Salt  as  their  guest.  The 
epartment  of  archeology  has  been  more  than  ordinarily 
enriched  by  the  acquisition  of  specimens  of  local  and 
general  importance.  From  the  Rev.  John  Gott  has  bees 
received  a  valuable  series  of  Greek  marblei,  confuting  of 
altars,  mural  tablets,  and  inscribed  stones,  collected  ia 
Athens  and  other  Greek  cities  by  the  late  Benjamin  Ootft, 
jun.,  Esq.  The  additions  to  the  library  have  been  of  as 
important  character.  Since  the  last  annual  moetin^ 
a  MS.  catalogue  has  been  prepared,  by  which  it  will 
be  seen  that  it  now  contains  about  2,000  volames. 
Another  addition  has  been  made  to  the  picture  gallery, 
which  was  commenced  last  year,  consisting  of  a  fine 
oil  painting  by  Ruysdael,  presented  by  Mr.  Arthar 
Lnpton.    The  collection  of  British  plants,  which    has 
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bm  sBonlly  inenaing  fye  *  flmiAer  of  ymm,  «nd 
iBUgwl  apeathe  iiioiMBik  agratea,  feuw  been  ooasidembly 
alttiiixl  in  valoe  aad  lucifiifaMH  tlwoagb  the  kMaeiis 
of  the  Ber.  €.  U.  Mtddletoo,  mlio  hM  dewled  miieh 
tioieaod  UImot  to  the  eomplete  exaoiiBfttioo  and  entire 
i^Aimngemeai  of  the  apeeiaeBs  iq^themtund  eyston. 
lathe  ropoft  for  laet  mmob,  the  imfMrUnoe  of  estaMMi- 
iag  m  Indnstml  MoaeuB  hiooimeotioa  wkhthe  Society's 
operations,  was  brought  before  the  members,  and  a  sub- 
committee was  appointed  to  carry  oat  the  preliminary 
anukgements,  and  thetr  labours  have  been  so  far  success- 
foltt  to  promise  a  speedy  opening  of  the  room  appro - 
prutad  for  the  purpose.    Various  presents  have  been 
nuddlo  this  museum,  such  as  samples  of  the  different 
mis  from  which  oils  for  commercial  purposes  are  ez- 
pmwd,    a   case    of   colonial   wools,   various    kinda    of 
o^&oeal,  ipoeiaiis   illustsatiiig  kdp  and  its  products, 
lod  varioos  kinds  of  iheet  gelatineu     Many  specimens 
have  been  forniihed  from  the  South  Kensington  Museum, 
la  well  as  ootween  MO  and  400  ghm  jsrs,  for  uootainmg 
fedmena,  also  a  coiBplele  set  of  ptinled  tablets  for 
itforibinip  a  food  collection.  The  committee  have  brought 
the  objects  and  claims  of  the  museum  under  the  notice  of 
Dr.  J.  Forbes  Watson,  of  the  India  Museum,  and  they 
are  much  gratified  at  finding  that  this  gentleman  is 
anxious  to  extend  the  infiuence  of  the  Department  over 
^ich  he  presides  by  enlisting  the  servioes  of  industrial 
moseums  in  the  provinces  in  bringing  before  the  manu- 
factaring  communities    materials  capable  of   industiial 
Bsea.    Applications  have  been  made  to  about  60  firms  for 
apedmens  of  the  materials  employed  by  them  in  various 
arts,  and  hardly  a  refusal  has  been  received.    The  cash 
accoont,  from  May  6,  1863,  to  June    80,  1864,  shows 
that  the  receipts  have  been  £1,061  Is.  1^.,  and  that 
jhoc  is  a  considerable  balance  in  hand. 

NcvcASTLB-upON-TrNE  Chubch  of  England  Insti- 
TTTL— The  eleventh  annual  report  speaks  of  quiet  pros- 
periiy  and  8tea<)y  progress.      The  number  of  members 
baa  increased  from  876  to  400  during  the  past  year. 
One  hundred  and  eighty-two  volumes  have  been  added  to 
the  library.     The  reading-room  is  well  attended,  and  the 
diculation  of  books  continues  to  be  veiy  large.     The 
Comicil  specially  urge  on  the  members  the  importance  of 
nsiDg  every  effort  to  onlafve  the  aphoro  of  ilo  Mefalness^ 
The  Soir^  held  on  Whit-Tuesday,  under  the  presidency 
of  the  Mayor  of  Newcastle,  Thomas  Hedley,  Esq^  was, 
as  it  always  is,  suooessful  in  a  pecuniary  point  of  view. 
The   lectures  were  particularly    interesting,  the    room 
having  often  been  inconveniently  crowded.    Among  the 
lectures  given  were  one  by  Rev.  J.  J.  Taylor,  M.A.,  **  A 
Bamble  among  the  Buins  of  Pompeii ;"  one  by  T.  Austin, 
Esq.,  on  "  Monastic  Life;"  one  by  Rev.  W.  A.  Scott, 
M.A.,  iDcambent  of  Seaham,  on  **  The  Catacombs  of 
Bone;"  one  by  Mr.  G.  J.  Baguley,  on  •'  Pamted  Glan," 
iOsttrated  by  cartoons  of  ancient  and  modem  examples ; 
ooebf  W.  D.  Crewdson,  Esq.,  on  **  lona — its  History  and 
Asndations  ;**  one  by  Archdeacon  Priest,  on  **  Palestine ;" 
9Dd  one   by  the  Rev.   Canon  Dykes,  M.A.,  on  **  The 
History  of  English  Chunth  Music,"  iUostrated  by  a  choir. 
The  claaras  are : — French,  Singing,  Phonography.    The 
first  is  decidedly  successful ;  the  second,  hardly  so  flourish- 
in^  as  might  be  expected ;   the  third  is  conducted  gra- 
tffltoualy,  but  is  not  veiy  well  attended.    The  free  ad- 
mission of  elder  scholus  flrom  Sunday-schools  to  the 
benefit  of  the  Institute  is  still  considered  to  be  of  great 
advantage  to  them.    The  librarian's  salary  has  been  in- 
creased, on  account  of  the  additional  labour  which  the  new 
arrangements  have  caused.   The  treasurer's  account  shows 
that  the  expenditure  has  been  £814  8s.  Id.,  imd  that 
there  ia  a  balance  due  to  the  treasurer  of  £7  15s.  5d. 


DUBLIN  INTERNATIONAL  EXHIBITION. 
The  colonial  arrangements  are  making  great  progress, 
and  aoGOonts  cootiime  to  ajrive  of  very  &e  oolle&ioDa 
beii^  on  the  wfty. 


In  Vieleria  a  board  has  ^eco  formed,  eenaisting  of  the 
followipg  gentlemen: — ^Sir  Redsaend  Barry,  Chavman; 
PrefeoBor  Mnetler,  ft'ofe«»or  M'Coy;  A.  R.  C.  Sclwyn,  C. 
E.  Bright,  W.  W.  Wardell,  and  R.  Broug^  Smyth,  E^s. ; 
Mr.  J.  G.  Knight  bemg  Secretary.  An  attractive 
series  of  piodaota  had  been  seeored  for  tmnemissioQ 
to  Dublin.  Among  the  eentrlhntioas  will  be  a  ehoioe 
collection  of  fleeees,  seleeted  from  Ibe  sroek  exhti>fted 
at  the  recent  great  intercolonial  show;  samples  of  the 
new  crop  of  cereals,  contributed  by  the  Board  of  Agri- 
culture, and  specimens  of  the  manufactures  of  most 
of  the  claimants  of  Government  premiums  for  "  novel  in- 
dustries." Contributions  of  minerals,  timber,  fruit,  tobacco, 
silk,  flax,  &Q.,  are  also  promi:ied.  Application  has  been 
received  by  the  execetive  committee  for  1,500  superticial 
feet  of  floor  space,  to  t>e  reserved,  for  the  productions  of 
this  colony.  The  goods  were  to  be  shipped  by  the  Great 
Britain,  which  was  to  leave  Melbourne  on  the  10th 
March.  From  New  South  Wales,  New  Zealand,  Tas- 
mauia,  and  Booth  Australia,  collections  are  also  ex- 
pected. 

In  Mauritius  a  Committee  has  been  ap^iated  for  the 
purpooe  of  promoting  in  the  island  the  design  and  in- 
tention of  the  Exhibition.  The  same  sum  has  been 
veted  by  the  Legislative  Council  (£250),  upon  the  recom- 
mendation of  the  Governor,  Sir  U.  Barkley,  as  on  the 
ooeasion  of  the  two  International  Exhibitions  held  in 
London,  and  on  that  of  the  Exposition  held  in  Pari^,  to 
be  applied  as  may  be  required  for  the  promotion  of  the 
object  in  view.  A  fine  collection  of  sugars,  fibres,  vanilla, 
tobacco,  matting,  and  various  other  products,  arrived  over- 
land by  the  last  mail  steamer  at  Southampton. 

Jamaica,  Dominica,  Trinidad,  and  other  West  India 
colonies  will  be  represented.  Natal  sends  a  small  but 
interesting  collection  of  produce  and  native  curiosities  and 
other  articles. 

There  will  be  an  interesting  collection  of  products  from 
the  Hawaiian  (or  Sandwich)  Islands;  and  among  the 
other  distinguished  personages  who  will  visit  the  Exhi- 
bition will  1^  Queen  Emma,  her  Hawaiian  Majesty. 


RURAL      COTTAGES. 

By  G.  H.  Walkeb,  Esq. 

Aft  file  attention  of  the  Society  of  Arts,  and  of  many 
persons  throughout  the  country,  is  now  most  usefully 
turned  to  the  means  available  for  improving  the  dwellings 
of  the  labouring  classes,  1  am  desirous  of  adding  my  mite 
to  the  common  stock  of  information  on  the  subject. 

I  find  a  general  impresiion  prevailing — an  impression 
confirmed  by,  if  not  derived  from,  the  various  designs  and 
estimates  of  coots  that  have  been  from  time  to  time  pub- 
lished—that good  durable  rural  cottages,  with  two  or 
three  bedrooms,  mutt  necessarily  cost  something  like  £150* 
a-piece,  a  sum  for  which  labourers  oaonot  pay  adequate 
interest  in  the  shape  of  rent. 

I  think  this  impression  is  erroneous,  and  that  it 
seriooitly  obstructs  the  good  work  which  it  is  now  one  of 
the  objects  of  the  Society  of  Arts  to  promote ;  and  I  think 
1  shall  be  able  to  show  that  such  cottages  may  be  con- 
structed, in  a  throughly  satisfactory  manner,  with  all 
usual  and  necessary  appurtenances,  for  £80  or  £85. 

Ten  years  ago  I  built,  near  Ru^by,  for  £70  a-piece, 
the  four  cottages  in  one  block,  of  which  plans  and  sections 
are  given  above.  They  are  built  of  brick,  slate,  blue  lias 
lime,  and  good  foreign  timber,  and  well  drained  and 
fpouted ;  with  a  layer  of  slate  in  the  walls  to  prevent  damp 
nsing  above  the  foundations.  They  have  each  a  wash-hou^, 
pigsty,  d^,  and  the  block  is  supplied  with  a  j>ump  and 
well,  and  the  total  cost  of  the  four  dwellings— including 
everything  but  the  value  of  the  land— was  £280,  or  just 
£70  a-p}ece.  As  I  employed  no  architect,  and  had  the 
cottages  bnUt  by  a  working  mason  of  niBoient  ability,  on 
contnwrt,  then  waa  no  addition  to  Ihe  actual  cost  of  oon- 
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flitructioD.  However,  I  am  aaihorised  by  a  bailder  of  the 
highest  respectability,  Mr.  John  Bromwich,  of  Rogby,  to 
say  that  he  is  prepared  to  baild  similar  cottages,  under 
Mmilar  (that  is,  I  believe,  average)  cironmstances,  by  the 
dozen,  at£80  a-piece.  There  was  no  undue  fitvour  given  to 
these  cottages ;  though  the  bricks,  lime,  and  sand  came  from 
the  estate,  they  were  charged  the  full  market  price,  and  had 
to  be  hauled  a  mile  over  bad  pariah  roads. 


The  economy  of  theee  cottages  consists  in  their  extrem* 
simplicity ;  in  there  being  four  together,  back  to  back  and 
side  by  side,  with  one  stack  of  chimneys  for  the  eight 
flues,  one  for  each  principal  room  of  each  cottage. 

I  am  aware  that  there  is  a  genial  idea  that  cot- 
tages built  back  to  back  are  not  healthy.  In  large 
towns,  and  under  certain  circumstance,  this  may  be  so, 
but  in  the  country,  with  two  sides  of  the  cottage  open  to 


Fig.  1. — ^Gboxtstd  Plah. 
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1.  LtTingfOOoi.       9.  Aatsfoom.       3.  WaiUunist.        4.  OloMt.       S.  DoitWii.       6.  Plgtty. 

Fio.  2. — Chahbbb  FiiOOb. 


Fig.  8.— Elevatioh. 
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the  air.  I  aid  oonvinoed  that  it  is  needless  to  incar  con- 
sderable  additional  expense  by  rejecting  this  arrange- 
Deot.  These  cottages  bare  never  b^n  objected  to 
by  tenants  or  risitors,  and  an  inspection  of  them  would 
ihow  that  a  cottage  thus  bailt  may  be  as  sweet,  whole- 
lome,  and  comfortable  as  one  that  has  a  thorough 
iiftft  from  back  to  front — ^probably  much  more  so.  We 
io  not  know  how  much  discomfort  and  sickness  are  pro- 
dooed  in  small  cottages  by  that  "  thorough  draft"  when 
the  doors  are  ill-6tting  or  frequently  open.  The  fireplace 
is  the  angle  of  the  livmg  room,  and  thus  radiating  into 
ill  parts  of  the  apartment,  ie  found  very  conducive  to 
eixnfort  and  economy  of  space. 

Uwill  be  seen,  by  an  inspection  of  the  plan,  that  by  a 
\rS^  expenditure — say  £6— in  a  porch,  with  oblique 
doorways  into  the  *'  living  room"  and  the  room  adjoining, 
(with  some  change  io  the  position  of  the  staircase)  the 
latter  may  be  converted  into  a  third  bedroom. 

These  cottages  let  readily  at  28.  a  week,  a  sum  that 
sgricoltural  labourers  getting  128.  or  18s.  can  afford  to 
par ;  and  that  rent  yields  an  interest  on  the  £70  of  about 
7}  per  cent.,  subject  to  deductions  which  certainly  leave  a 
good  6  per  cent.  1  may  mention  that  these  have  been 
▼iiy  favourite  cottages,  and  from  the  first  not  one  has 
m  left  by  a  tenant  willingly.  They  have  hitherto, 
ifter  ten  years'  occupation,  hardly  cost  anything  for  re- 
]aiiB,nor*do  I  believe  that  they  will  do  so  for  50  years 
t>  come  if  they  receive  ordinary  care  and  attention  at  the 
biDd«  of  the  occupants. 

1  have  mentioned  that  the  value  of  the  land  is  not  in- 
cluded in  the  cost;  but  as  only  about  one-hundredth  part 
of  in  acre  ia  covered  by  each  cottai^e  (or  a  tenth  if  the 
psi^  be  included)  it  is  hardly  necessary  to  take  it  into 
accinot.  Land  in  rural  districts  may  be  laid  at  its  agri- 
caitBul  value,  say  £2  an  acre,  so  that  the  cottage  would 
^i^pj  land  worth  6d.,  and  tiie  cottage  and  garden  land 
^onhia.  per  annum.  As  a  general  rule  land  used  for 
toit^e  building  need  not  be  debited  to  their  account  by 
kdowners,  for  the  additional  value  given  by  them  to 
the  atijoiniDg  ground  for  gardening  purposes  more  than 
tompeosates  for  the  land  occupied  by  the  buildings  them- 

or  course  the  above  design  and  calcnlations  only  apply 
Omral  districts,  but  it  is  there  that  the  greatest  difficulties 
P6  generally  felt,  because  of  the  very  low  wages  of  the 
iral  peajiantry.  In  towns,  where  land  is  much  dearer, 
iwl  buil«iing  is  so  to  some  extent,  the  earnings  of  the 
ibouring  classes  are  larger  to  a  much  greater  degree ;  and 
hen  six  or  seven  shillings  a  week  are  readily  paid  for  ttie 
%rrowe»t  accommodation  there  should  be  no  difficulty  in 
roviding  plenty  of  dwellings  at  amply  remunerative 
xif^.  Of  coarse  the  arrangement  and  style  of  building 
luj^t  be  totally  different  from  thosd  of  rural  cottages,  but 
rhlle  io  many  respects  they  must  be  more  expensive  in 
ome  important  particulars,  they  may  be  more  economicjilly 
aoQstructed.    Upon  the  whole  the  balance  of  advantage 


financially  must  be  with  the  town ;  It  must  be  less  difficult 
to  make  the  income  cover  the  expense  there  than  in  the 
country. 


ALE  PRESERVER. 


The  following  is  a  description  of  an  instrument  invented 
by  Mr.  W.  Symons,  F.G.S. :— Ale  and  beer  when  on 
draught  is  rendered  fiat  and  sour  by  means  of  the  air 
which  must  enter  the  cask  as  the  liquor  is  drawn  off,  and 
this  wQl  be  the  case  whatever  contrivance  (as  patent  vent 
pegs,  syphon  taps,  &Q.)  are  used.  The  place  of  the 
liquid  most  be  supplied,  or  the  tap  will  not  run,  and  the 
atmosphere  mnst  always  have  an  injurious  effect  on  the 
quality  of  the  ale  or  other  liquor.  In  this  apparatus, 
while  the  ale  can  be  drawn  with  the  greatest  freedom, 
the  air  is  perfectly  excluded,  and  carbonic  acid  gas  sop- 
plied  in  its  place.  As  there  is  thus  no  free  oxygen 
allowed  to  enter  the  cask,  no  acidifying  from  this  caosa 
can  take  place,  and  the  bad  effects  of  an  ill -ventilated 
cellar  are  also  prevented.  It  is  well  known  that  the  snpe« 
rior  quality  of  bottled  ale  and  stout  depends  on  the  car- 
bonic acid  gas  said  to  be  contained  in  it,  which  is  set  at 
liberty  when  the  cork  is  removed,  and  thus  the  efferves- 
cence is  produced.  By  supplying  carbonic  acid  instead  of 
air  to  the  cask  a  portion  of  it  is  dissolved  in  the  ale,  which 
imparts  to  it  some  degree  of  the  briskness  of  bottled  ale, 
in  addition  to  keeping  it  from  turning  sour.  To  use  the 
apparatus  for  a  9  gaUon  cask,  put  lib.  of  common  wash- 
ing soda  in  small  lumps  into  the  inside  glass  S ;  in  the 


stone  jar,  J,  pot  sufficient  water  to  reach  to  the  small  part 
of  this  glass,  as  shown  by  the  dotted  lines,  which  should 
have  b^n  a  little  higher.  Into  tiiis  water  put  about  5  oz. 
by  measure,  or  8  ozs.  by  weight,  of  sulplmric  acid.  Screw 
the  brass  vent  peg,  V,  into  any  convenient  part  of  the  top 
of  the  cask ;  place  the  stone  jar,  J,  on  a  slielf  at  a  conve- 
Qtant  distance  from  the  cask ;  put  the  large  glass,  Q,  over 
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the  one  containing  the  soda,  both  of  the  gUuses  being  in 
the  acid  and  water ;  attach  the  apparatus  to  the  vent  peg,  V, 
by  the  India  rubber  tube,  T,  and  it  will  require  no  more 
alteration  until  the  cask  is  empty,  unless  the  weather  be 
very  warm  and  «ky,  when  a  little  water  may  be  required 
to  allow  for  evaporation.  When  ale  is  drawn  from  the 
tap  the  acid  and  water  in  the  jar  J  will  rise  into  the  j^lass,  S, 
and  on  reaching  the  soda  effervescence  wil  trice  plaoe, 
and  as  sufficient  carbonic  acid  is  diseiigagad,  tfie  water 
will  sink  to  its  usual  level,  thus  removing  the  mtnd  Irom 
the  soda  until  more  ale  is  drawn.  If  the  water  does  not 
rise  in  the  glass,  S,  when  ale  is  drawn,  it  shows  the 
cask  is  not  properly  stopped  at  tbs  hoag  or  elsewhere, 
thus  giving  an  indication  the  cask  is  B<it  •■  k  thoold  be. 
As  sulphuric  acid  can  be  easily  procured  in  quantities  of 
61bs.  or  fo  at  abont  8d.  per  lb.,  the  working  eKpense  will 
be  less  than  Sd.  for  a  cask  of  nine  gallons,  and  penona 
who  have  gardens  may  ntiiize  the  waste  product  by 
adding  it  to  the  manure  heap. 


im  ^xtL 


Enooubaoeiriit  of  Art  ur  FaAifOB. — The  annua 
ezpos^  of  the  situation  of  the  empire  contains  a  long  list 
of  works  of  art  purchased,  and  of  public  monunient-t 
created,  restored,  or  beautified  at  the  cost  of  the  Govern- 
ment. In  painting,  the  most  important  oommiasionfl 
executed  or  commenced  during  tlra  pist  year  were: — 
The  decoration  of  the  Grand  Court  of  the  Invalides,  the 
walls  and  vaults  of  which  are  being  covered  with  subjects 
drawn  from  the  most  memorable  periods  of  Freneh  his- 
tory ;  of  the  Chapel  of  the  Senate ;  of  a  portion  of  the 
Cathedral  of  Agen,  and  of  many  chapels  in  Paris.  The 
Galleries  of  Versailles  and  the  Luxembonrg  have  received 
a  number  of  historical  portraits  and  other  works.  The 
Polytechnic  School  and  the  Hotel  of  the  Minister  of 
War  have  been  presented  with  portraits  of  celebrated 
savans  educated  at  the  former  establishment,  and  of 
military  celebrities.  The  decorations  now  being  executed 
at  the  Museum  of  Amiens  hive  been  aided  by  a  grant 
iVom  the  public  purse,  and  that  and  other  piwiiicial 
galleries,  prefectures,  sub-prefectures,  and  mairies  have 
had  a  large  number  of  original  pictures  and  copies  pre- 
sented to  them.  The  commissions  to  scnlptora  and  pur- 
chase of  sculpture  have  been  numerous.  Amongst  others 
may  be  mentioned  statues  of  the  Empress  Josephine,  for 
Versailles ;  of  Vaucanson,  for  the  Conservatoh^  des  Arts 
et  Metiers;  of  Baron  Desgenettes  for  the  Imperial 
Academy  of  Medicine;  a  number  of  historical  figures 
for  the  niches  of  the  Old  Louvre,  and  a  number  of  busts 
of  celebrated  men  for  the  Louvre,  Versailles,  and  the 
libraries  of  the  InstHut  and  of  the  Conservatoire 
Imperial  de  Musique.  A  bust  in  marble  of  Jacquart  has 
been  ptesented  to  the  town  of  Boubaix ;  one  of  Bayard 
to  Qrenoble ;  and  a  portrait  of  a  prelate,  native  of  the 
tDWB,  to  Tours.  A  statue  of  Gaston  Phcsbus  was  pre- 
sented to  the  town  of  Pan ;  and  the  State  has  subscribed 
towards  the  following  monuments: — That  of  Marshal 
Davoust,  at  Auzerre ;  of  Mezeray,  at  Argentan ;  of  Jean 
de  Rotmoo,  at  Dreux ;  of  General  Pajol,  at  Be8an9on ;  of 
Dom  Calmet,  at  Commercy ;  and  several  otben.  A  veiy 
important  work  achieved  during  the  year  was  the  re- 
prcxluction,  by  the  galvano-plastic  process,  of  the  bas- 
reliefs  of  the  Trajan  column,  now  exhibited  in  the  New 
Louvre,  and  which  have  been  noticed  before  in  the 
Journal,  Another  was  the  restoration  of  the  statue  of 
Napoleon,  after  the  original  design,  on  the  Colonne  de  la 
Grende  Arm^e  in  the  Place  Vendome.  A  statue  of  the 
present  Emperor  is  now  in  hand,  destined  to  record  the 
annexation  of  Si^voy  uid  Nice  to  Fiance. 

iMTXRNATlOlfAL  FiMB  AbT  ExBIBTTION  AT  AmSTSBOAM. 

— In  addition  to  the  exhibition  to  be  held  in  the  New 
Crystal  Fklace  at  Amsterdam,  another  for  the  works  of 
art  of  all  nations  is  announced  to  open  on  tha  4fch  of  Sep- 


tember next,  and  to  remain  so  until  the  9th  of  October, 
or  later,  if  the  committee  see  fit.  The  managers  of  the 
undertaking  pay  the  cost  of  conveyance  by  the  ordintiy 
luggage  trains,  but  the  exhibitors' have  to  bear  the  ex- 
pense of  the  return  of  their  worlo.  The  la^t  day  for 
their  reception  is  the  4th  of  August.  Six  gold  medals, 
of  the  value  of  one  hundred  florins  each,  are  mentioaed  m 
priaei,  but  no  others. 


SvBAH  RoLLXB.— A  hwg^  nMnhi—  Cor  enuhing  lad 
consolidating  the  broken  stone  on  the  macadamised  roads 
of  Paris,  has  lately  been  tried  in  aae  of  the  greit  new 
boulevards,  and  in  other  places,  and  it  is  reported  with 
a  satisfactoiy  result.  The  new  stnm  roller  ooosists^ 
in  the  first  place,  of  two  very  large  cast-iron  rollers,  which 
are  ooupled  together  by  means  of  two  endless  chains  act- 
ing on  rachet-wheels  attached  to  one  side  of  each  oC  the 
rollers,  the  boiler  being  placed  over  one  of  the  roUen  mi 
the  cylinders  nearly  in  the  centre  between  the  two.  The 
axles  of  the  two  rollers  are  so  arranged  that  they  may  be 
thrown  out  of  parallelism,  and  thus  enable  the  madiioe 
to  turn  round  with  a  circle  of  about  five-and-ibrty  fed 
diameter.  The  whole  machine  weighs  seventeen  tons, 
which  is  more  than  doable  the  weight  of  the  largest 
roller  heretofore  employed,  and  it  is  aid  that  tbe 
economy  amounts  to  60  per  cent,  as  compared  with  ths 
old  method. 

Swfss  Watchmakers. — Mr.  John  Bennett,  in  a  leetan 
entitled  "  A  month  among  the  Swiss  watchmakers,"  drin 
attention  to  the  fact  that  from  England  we  are  sepdi^ 
a  million  pounds  sterling  a  year  to  the  people  of  Switar- 
land  for  watches  for  home  consunaptlon.  He  had  deter- 
mined to  learn  what  were  the  causes  of  this  superiority  on 
the  part  of  our  Swiss  rivals.  He  bad  found  that  they  m 
a  better  system.  They  had  a  conamon  standard  of  flies' 
surement  decimalised ;  they  had  fyr  better  tools ;  uA 
they  knew  the  value  of  female  labour.  But  at  the  root 
of  all  their  superiority  lay  their  admirable  system  of  lai- 
venal  education.  To  this  most  especially  must  be  attn* 
buted  their  extraordinary  success.  The  Swiss  eightf 
years  ago  made  but  2,000  watches;  fifty  years  agothflr 
made  8,000 ;  bnt  ten  years  since  one  million  and  a-fauT 
of  watches  were  made  in  the  district  of  Neufchatel  aloK*  | 
Their  leading  men,  years  ago,  were  wise  enough  to  per-j 
ceive  that  the  only  way  to  produce  perfect  watches  »• 
first  to  perfect  the  workmen.  They  declared  that  ignonno^ 
was  a  pest  in  any  community,  and  even  a  criminal  ofl^* 
they  established'  by  law  the  means  of  education  ib  «ve^ 
village:  they  declared  that  education  sliould  begn^ 
ovuff  but  also  compulsory  and  imiversal ;  and  from  ^sm 
to  time  since  those  regulations  were  fint  put  into  fans 
they  have  never  failed  to  apply  all  the  powers  of  W* 
experience  to  the  improvement  of  their  educational  V^^^ 
Hence  the  superiority  in  the  broad  silks  of  Zurich— in  vt| 
lovely  ribbons  of  Basle — in  the  exquisitely  plaited  stitv 
of  Lucerne— in  the  articles  of  person^  decoration  of  Ges^ 
— in  the  rifles  of  Mudon — and  in  the  watchwork  of  • 
Jura  mountains.  The  cultivated  intelligence  and  artiffl 
taste  of  the  people  of  this  busy  hive  of  industry  prod"^ 
watches  in  tens  of  thousands,  of  a  chancter,  tor  ex^ 
beauty  of  form  and  decoration,  for  precision  of  mechsfli 
construction,  and  for  cheapness  of  coat,  which  has  for 
their  sale  in  every  quarter  of  the  globe.  Mr.  Beo 
gave  an  instance  of  the  importance  the  Swiss  attach 
the  most  improved  system  tliat  can  be  applied  to  the  pi| 
pose  of  popular  instruction.  About  ten  years  ago  thew 
lage  of  La  Chaux  des  Fondes,  occupied  almost  entsv 
with  watchmakers,  smd  situate  at  the  highest  summiH 
the  Jura  mountains,  was  dissatisfied  with  its  edocaticn 
institutions.  They  had  secondary  schools,  primary  "^^^ 
normal  schools,  for  the  preparation  of  teacnen,  and  dmriq 
the  winter,  when  perhaps  the  mow  was  lying  six  feet  ds^ 
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on  the  ground,  they  had  half-a-dozon  schools  spread  roand 
the  suburbs,  so  that  half  the  masters  went  to  the  schoUrs 
when  the  &:holara,  from  the  state  of  the  weather,  couLl 
DOt  come  to  the  masters;  and  yet  the  system  was  not  con- 
sidered sufficiently  complete  to  ensure  the  future  sucx:eas 
of  the  rising  generation  of  workmen.    The  watchmakers 
met.    They  got  plans  for  a  new  college  to  accommodate 
1.000  scholars ;  they  obtained  a  grant  of  £7,000  from  the 
F&ieral  council ;  they  subscribed  £5,000  amongxt  them- 
selves ;  they  built  a  college  at  the  cost  of  £20,000,  and 
lused  the  balance  of  £8,000  on  the  security  of  their  local 
tae.    Hence  the  superiority  of  this  most  remarkable 
people,  hence  their  welfare  and  prosperity,  and  hence,  too 
(fldi  Mr.  Bennett),  if  we  did  but  know  it,  a  striking  ex- 
sBiple  which  we  may  wisely  take  as  a  model  for  the  im- 
fnVeinent  of  our  own  social,  intellectual,  and  political 
«Dodition. 

MxoAOBAPHiB. — This  is  the  name  given  to  a  new 
prooBM  of  producing  ornamental  effects  on  sheets  of 
mica.  The  facility  with  which  this  mineral  cleaves 
into  thin  sheets,  and  its  transparency  when  thns  di- 
vided, are  well-known,  and  we  see  it  applied  in  cases 
where  transparency  and  a  high  power  of  refraction  are 
required,  such  as  in  the  doors  of  stoves  and  other  similar 
podtions ;  and  attempts  have  been  made  to  apply  it  to  the 
manufacture  of  chimnejrs  for  lamps  and  gas  burners,  but 
with  little  success.  M.  Holthausen's  new  application 
is  beginning  to  find  its  way  into  the  shop  wmdows  of 
Paris,  and  to  attract  attention.  He  prints  his  designs  on 
the  mica  in  grey,  and  afterwards  produces  his  effects  by 
the  use  of  transparent  and  opaque  colours  and  metallic 
reflections.  The  use  made  of  this  new  process  has  been 
as  yet  confined  to*  the  ornamentation  of  lamps  and 
shop  windows,  but  it  is  proposed  to  apply  it  to  the  pro- 
dnction  of  a  cheap  substitute  for  stained  glass.  The 
dkaets  of  mica  can  be  painted  in  any  required  manner, 
and  the  work  preserved,  it  is  said,  by  means  of  a  varnish, 
or  the  painting  may  be  fixed  like  enamel  on  the  mica  by 
the  use  of  different  pigments  and  the  aid  of  a  furnace, 
the  pieces  of  painted  mica  being  afterwards  fixed,  with 
the  coloured  side  within,  on  the  glass  of  the  windows. 
The  mode  of  proceeding  is  thus  described : — After  the 
mica  is  split  into  lamina  and  trimmed  into  shape  it  is 
gloed  down  upon  cardboard  to  be  polbhed  and  printed. 
The  former  operation  is  performed  by  means  of  a  soft 
robber  moistened  with  a  solution  of  soap  or  sulphuric  acid 
extremely  diluted  with  gum- water ;  the  printing  is  per- 
formed in  the  ordinary  manner  or  by  transfer,  in  order  to 
present  the  design  in  the  natural  position  so  as  to  be  seen 
b^  transparency.  Opaqueness  is  produced  by  a  previous 
ooat  of  varnish  or  a  metallic  ground  obtained  by  means 
of  leaf  or  powder.  The  colours  are  laid  on  as  in 
iUomioated  works,  and  the  ordinary  pigments  may  be 
employed,  and  afterwards  covered  with  a  transparent 
qirit  varnish;  or,  as  before  stated,  enamel  colours 
■ay  be  used  and  the  sheets  passed  through  the 
fire.  It  is  admitted,  however,  that  in  the  latter  case  one 
gmi  advantage  of  the  process,  namely,  cheapness,  is^  in 
a  great  measure  sacrificed.  When  the  ornamentation  is 
completed  the  mica  U  removed  from  the  card  and  fixed 
on  glass,  or  any  other  substance,  by  means  of  a  solution  of 
gum  sandrac,  and  mastic,  in  potash  and  alcohol.  It  is 
said  that,  with  ordinary  care,  the  junction  of  the  pieces  of 
mica  in  a  mosaic  or  other  work  is  quite  imperceptible, 
so  that,  in  the  case  of  a  painted  window,  there  in  no  other 
limit  but  the  size  of  the  glass  on  which  the  mica  is  fixed. 
Whether  church  windows  will  ever  be  executed  in  mica- 
graphy  may  be  open  to  much  question,  but  the  use  of  mica 
as  an  inexpensive  means  of  ornamentation  may  be  very 
acceptable. 


been  looked  upon  with  great  admiration  in  France.  There 
exist  in  most  of  the  French  seaports,  local  associations  for 
the  same  benevolent  purpose,  but  they  are  crippled  in 
their  means,  and  have  no  organisation  among  themselves. 
M.  Th.  Gudin,  the  marine  painter,  whose  brother  was  lost 
at  sea,  has  long  striven  to  establish  a  central  association  in 
France  on  the  plan  of  the  English  society,  and  the 
Imperial  Government  has  authorised  him  to  proceed  with 
the  good  work.  A  number  of  admirals,  captains  of  the 
navy,  and  rich  ship  owners,  have  become  patrons  of  the 
new  association,  and  Baron  de  Rothschild  and  M.  Donon 
have  undertaken  the  care  of  the  funds,  and  M.  Delvigne, 
the  inventor  of  the  porte-amarres,  or  life-line,  is  named 
secretary.  The  carrying  out  of  this  desirable  object  may 
be  attributed  in  a  very  great  degree  to  the  excellent 
articles  by  M.  Alphonse  £s(}uiros  on  the  life-boats  and 
other  means  of  saving  life  m  use  on  the  coasts  of  the 
United  Kingdom. 


Colonus* 


^atumtict 


FaxHOR  LiFB-BOAT  ASSOCIATION. — ^Tho  English  asso- 
ciation for  the  saving  of  life  from  shipwreck  has  always 


JjLSD  in  Viotobia. — A  return  laid  before  the  colonial 
Legi^tive  Assembly  shows  that  there  are  in  Victoria 
1,166  pastoral  runs,  occupying,  at  the  time  of  the  passing 
of  the  Duffy  Land  Act,  an  area  of  81,785,468  acres,  and 
podncing  a  rental  of  £225,118  17s.  7d.,'or  an  average  of 
little  more  than  l)d.  per  acre.  As  many  as  89  runa, 
occupying  an  area  of  6,277,840  acres,  produce  less  than 
^d.  per  acre.  Since  1862,  864  of  theee  runs  have 
been  transferred,  and  1,811,469  acres  embraced  in 
them  have  been  alienated.  As  many  as  70  runs,  ex- 
tending over  8,748,598  acres,  have  been  forfeited  under 
the  provisions  of  the  Land  Act  of  1862.  In  addition  to 
the  above,  there  are  16  runs,  occupying  845,604  acres,  the 
arrear  rent  of  which  has  not  been  satisfactorily  deteimined. 
The  nnmber  of  licenses  issued  to  pastoral  tenants  for 
grazing  purposes  daring  the  past  year  is  1,172,  the 
number  of  persons  to  whom  the  same  have  been  issued  is 
787,  and  the  extent  of  land  held  under  such  licenses  for 
grazing  purposes  is  80,722,886  acres. 

AusTBALiAN  COMPANIES. — A  prospoctus  of  a  new  com- 
pany, called  the  Pastoral  Loan  Company  of  Australia,  haa 
been  issued.  The  objects  of  this  company  are  to  make 
advances  on  all  descriptions  of  pastoral  property  in  the 
Australian  colonies,  and  also  to  purchase  and  sell  such 
property  if  necessary,  and  to  carry  on  all  kinds  of  mercan- 
tile operations  and  agency  incidental  to  such  business. 
The  capiUl  is  £260,000,  in  25,000  shares  of  £10  each. 
The  provisional  committee  comprises  the  names  of  several 
influential  genUemen  connected  with  mercantile  and  pas- 
toral pursnita,  who  are  prepared  to  take  up  10,000  shares. 
A  prospectus  of  a  new  steam  company,  called  the  Clarence 
River  New  Steam  Navigation  Company,  has  also  been 
issued.  The  capiUl  is  £80,000,  in  6,000  shares  of  £6  each. 
Three-fourths  of  the  shares  are  to  be  reserved  for  allot- 
ment amongst  tiie  inhabitants  of  the  Clarence  and  Rich- 
mond and  New  Elngland  districts. 

New  Zealand  Railway  froh  Dunedin  to  Pobt 
Chalmebs. — It  appears  from  the  Otago  papers  that  the 
provincial  Government  have  received  overtures  for  the 
formation  in  Eingland  of  a  company  for  the  oonstructiov 
of  this  railway.  There  is  a  strong  probability  that  tht 
company  will  be  formed. 

New  Zealand  Gold.— The  gold-fields  of  the  provhice 
are  progressing  most  satisfactorily.  From  the  Upper  and 
Lower  Bnller  the  accounts  are  of  a  very  encouraging  de- 
scription ;  and  although  there  have  not  been  any  large 
finds,  the  men  are  all  satisfied  with  the  returns.  From 
the  Grey  the  last  accounts  were  also  favourable,  tho 
steamer  Nelson  having  brought  up  nearly  700  onnoes, 
most  of  which  was  purchased  in  a  week. 

New  Zealand  Coal.— The  coal  beds  at  Motupip 
which  for  some  time  have  lain  neglected,  are  again  abou 
to  be  turned  to  account,  operations  having  been  com* 
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menoed  there.  Instead  of  seeking  to  procore  oeal  of 
inferior  quality,  obtained  at  or  near  the  surface,  an  efTost 
has  been  made,  by  deeper  workings,  to  reach  the  coal  in  a 
more  compact  and  pore  state,  and  it  is  satiafactory  to 
find  that  this  has  been  attended  with  very  great  success. 
It  is  the  intention  of  the  lessees  of  the  Motopipi  coal- 
field to  ship  coal  regularly  to  Nelson  and  sell  it  at  a 
price  which  will  enable  them  to  compete  successfully 
with  coal  from  Australia.  This  coal  has  been  success- 
fully tried  for  steam  purposes.  The  coosumption  is 
rather  greater  than  tiuit  of  Newcastle  coal,  but  as  the  price 
of  this  coal  is  only  about  two- thirds  that  of  Newcastle 
coal,  it  is  more  economical,  while  it  otherwise  answers 
exceedingly  well.  No  difficulty  has  been  found  in  getting 
op  steam  with  it 

Steamebs  in  South  Adstkaua. —  There  has  been 
launched  a  new  steamer,  owned  by  the  Murray  Biver 
Steam  Navigation  Company,  being  the  first  of  a  line  of 
steamers  intended  to  ply  on  the  Morrayand  its  tiibutaries. 
It  is  built  on  the  iron  and  wood  principle  combined, 
having  an  angle  iron  for  the  timbers,  and  Oregon  pine 
for  planking,  which  maksa  very  strong  and  substantial 
work,  is  much  lighter  and  neater  than  wood  framing, 
tbos  securing  a  much  greater  degree  of  safety  to  a  csrgo, 
hr  if  one  of  the  compartments  were  to  get  filled  with 
water,  the  vessel  would  still  float,  with  no  damage  to  the 
goods  in  the  other  compartments.  Both  engines  and 
boiler  were  maonfaetured  in  Melbourne,  and  are  said  to 
be  of  firrt  ebss  workmanship.  The  dioBeoetons  are,  length, 
86  feet,  beam.  15  feet,  and  she  is  expected  to  be  a  very 
Ihst  boat.  The  company  intend  building  other  veaels  of 
light  drangbt  and  great  speed. 


d^littssti. 


BoKon  LuoAS  Cbasob,  sen.,  of  Sommerneld.  Birming- 
ham, died  on  Tuesday,  the  7th  March,  at  Northfleet 
Hoose,  near  Gravesend,  in  his  eighty-third  year.    Mr. 
Chance  bdooged  to  one  of  the  oldest  and  bestrknown 
families  engaged  in  tiade  a4  Birmiogbam,  wh^e  be  was 
originally  in  buainesB,  with  his  father  and  brothers,  as 
fiwAon.    Afterwards  he  came  to  London,  and  established 
himself  in  the  gloss  trade ;  bat,  retnming  to  BirmiiighaBa 
tilir^  yean  ago,  he  has  ever  since  been  closely  identified 
with  the  rise  and  success  of  the  great  firm  of  Chanee 
Brothers  and  Co.,  at  Spon-lane,  in  which,  np  to  hie  death, 
he  was  the  senior  partner.    It  was  to  his  leeiarkable 
ability,  fitr-eighted  enterprise,  sound  judgment,  and  mi- 
weoried  industry,  that  the  progress  of  that  house  is  greatly 
doe.    In  1861  it  was  owing  to  hie  firm  that  the  glase  tor 
the  oreetion  of  the  Exhibition  building  woe  prodnoed. 
At  that  time  there  was  no  firm  existing  in  this  conntry 
capaUe  of  prododing  the  gloss  of  the  sioe  and  weight  re- 
foired  under  the  cootxmot,  within  the  time  specifi^  and 
£ad  it  not  been  for  his  eapital  and  enterprising  spirit,  the 
work  oould  not  have  been  earried  ont.    The  mioroscopist 
is  indebted  to  him  for  the  thin  gloM  for  mounting  his 
objects,  and  he  did  mneh  for  the  improvement  of  glass 
for  optical  pnrposee,  as  well  oe  for  the  large  oonitraelio»ef 
lighthouse  lenses,  hi  which  he  competed  sttceesrfnlly  with 
the  French  manufocturen.    Partly  on  ocooont  of  deaf- 
Bess,  and  partly  from  his  habit  of  mind,  Mr.  Chance 
avoided  all  public  business.  But  there  wso  one  great  duty 
which  few  men  have  more  thoroog^y  or  unostanUtioasly 
diaoharged;  on  a  settled  principle  of  benevolenee,  and 
oaapointofeonseienoe,  he  Acted  rather  ao  the  steward 
than    OS    the    owner     of     his    well-earned     wealth. 
Hia  pnblio   munificenoe,   great    as   it    was,    relatively 
•bore  a   small   proportion    to    his   private   beneficence. 
He  posnssed  a  keen  insight  into  the  queetions  which 
from  time  to  time  have  occupied  the  attention  of  enlti- 
voted  men.    He  had  read  much  and  thought  deeply; 
and,  gifted  with  wonderful  energy  of  mind,  seasoned  with 
a  ohrewd  though  kindly  homoor,  he  had  a  way  of  ex- 


pressing his  opinions  which  impressed  ifiem  wrrh  singnlar 
force  upon  the  memories  of  his  auditors.  In  all  that  had 
relation  to  politics  and  religioti,  Mr.  Chance  was  broadly 
Liberal,  in  the  best  sense  of  the  wwd.  Thoup;h  not  a 
member  of  the  Church  of  England,  he  was  entniely  free 
from  sectarian  bitterness,  and  always  spoke  of  the  Church 
and  of  Churchmen  with  the  greatest  respect.  As  one  of 
the  founders  and  warmest  supporters  of  the  Edgbaston 
Proprietary  School,  he  illustrated  by  his  conduct  hia  set- 
tled conviction  that  religious  and  secular  education  should 
be  entirely  separated. 

The  death  of  Sir  Hobbbt  Herssahn  Bcbovb oho k,  the 
eminent  traveller,  took  place  at  Bertin  on  the  llth  inet. 
Sir  JESobert  was  bom  hi  1804.      In  ihe  y^ars  1885  to  1^3^ 
he  undertook  expeditions  in  British  Guiana,  under  the 
auspices  of  the  Geographical  Society  of  London  ;  and  in 
the  years  1840  to  1844  extended  these  explorations  as 
Her  Majesty's  Commfssioncr  for  surveying  the  boundaries 
of  British  Guiana,  between  Brazil  and  Venezuela.    On 
this  occasion,  after  enduring  much  fatigue  and  grcsi  pri- 
vations, with  his  small  party,  he  completed  the  circuit  of 
the  colony,  fi-om  its  sea  boundary  to  within  forty-two 
miles  of  the  equator,  in  the  course  of  about  three  ycare. 
For  these  labours  he  was  knighted  by  Her  Majesty. 
During  his  expedition  he  discovered  and  introduced  into 
Europe   the  well-known  water  IQy  the    Victoria  rtffta, 
which  he  assumed  for  his  crest.    Sir  Robert  was  also 
made  a  Knight  of  the  Royal  Prussian  order  of  the  Revi 
Eagle,  of  the  Royal  Saxon  Order  of  Merit,  of  the  French 
Legion  of  Honor'and  a  corresponding  member  of  the  Royal 
Geographical,  Zoological,  and  Entomological  Societies  of 
London,  and  of  many  foreign  scientific  societies.  ^  He 
•was  a  frequent  contributor  to  the  leadhig  seienttfic  periodi- 
cals of  the  day,  and  to  the  proceedings  of  the  Briti^  Aen>> 
ciation :  and  among  other  of  his  published  works  may  be 
mentioned  "A  Description  of  British  Guiana,**  *<The 
History  of  Barbados,**  •*  Views  in  the  Interior  of  Gniana,** 
and  "  Reisen  in  British  Guiana  in  der  Jahren,  1840-44.* 
Sir  Robert  filled  the  posts  of  British  Consal  General  m 
San  Domingo  and  fiiam,  and  he  only  returned   from 
Bangkok  at  the  dose  of  last  year.    His  funeral  was  at- 
tended by  a  laiige  nmnber  of  scientific  men. 


lotit. 


STATivncs  or  Parb. — The  population  of  Paris  at  the 
end  of  1863,  aceordtng  to  the  Annuaife  of  the  Burmu  dm 
Ltrnffittuks  (or  1966,  numbered  1,667,841,  or,  with  the  gar- 
rison, 1,969,141.    The  exeees  of  births  over  doaths  w« 
11,495.     The  number  of  marriages  16,48'>.    The  birthi 
nnmbersd  54,077,  viz.,  27,634  males,  and  26,443  feoMles; 
of  this  nomber  6,262  were  bom  in  the  various  hoepirala, 
and  16,239  were  illegitimate,  of  whieh  nomber,  3,703 
were  recognized  by  the  parents,  according  to  the  law  in 
fo^ve  in  France.    Of  the  42.582  deaths,  10,976  oeoomd 
in  the  civil,  and  64(7  in  the  military  hospiula,  and  lt4  in 
prison.    The  number  taken  to  the  Mergne  woe  346,  of 
which  61  were  not  recognised,  or  not  claimed  by  their 
family  or  friends.    It  is  a  curioos  foot  that  the  nnmber  of 
deaths  from  small  pox  was  jost  ten  more  than  that  of  the 
suicides  and  aooidents  recorded  at  the  Morgue.    In  the 
whole  of  France  there  were  jost  over  a  million  of  births 
during  the  year,  of  whioh  76>697  were  illecitimale.    The 
excess  of  births  over  deaths  was  138,481  only.    The 
Pvisians  consumed  during  the  year  about  sixty  miUiooa 
of  gallons  of  wine,  sooeChing  less  than  an  avenge  of  a 
pint  per  head  daily,  and  nearly  eight  millions  of  gallon  of 
beer  ;  333,342  toiieef  betehsie*  meat,  1,784  of  charcuterie, 
sausages,  and  other  compounds  of  tlie  same  class ;  nearly 
183  tons  of  p&t^,  small  shell  fish,  truffles.  Ac, ;  2,969  tons 
of  cheese ;  oysters  to  the  velne  of  £106,000  odd ;  fish  to 
the  extent  of  £475,427 ;   pooltry  and  game  egpel  to 
£871,769 ;  batter  repreaanting  nea^y  a  milliMi  and  a 
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qnirtor  Msrling ;  md  ogp  Man  tbm  hilf  Aat  aDin. 
'Hny  bunied  eS!>,863  tMiof  coal,  coba,  *ed  cwbrnimd 
Ml,  and  npvarda  of  13,000,000  bushels  of  etumoal. 
They^iiMd  nekrly  6,716  law  of  im  ;  and  11,386  Uam  of 
■It.  wbrle  and  gny. 

A  PiKiPut*«  f.i3s  iw  PiBO.— Ooe  of  the  rndart  tpotx 
is  tfae  enviioiu  of  Paris,  U»  Bnttea  CbaDDHat,  wbore  for 
hmxlreds  of  yean  tfae  quarries  (or  the  plaauir  of  Paria 
btTs  been  norked,  is  being  ctHrrerled  into  a  publie  gar- 
den aod  promeBade.  Tbe  new  p^rk  will  cover  aboDi 
nitf  ■una  of  grouad,  and  the  loMl  (net,  iodiKtinK  tha 
iudemnilies,  will  amoant,  it  is  said,  to  about  £300,000. 

SciSHTifio  AaociATioH  o»  PiRW.— This  new  society, 
beaded  by  the  Imperial  ABltonomer,  ezhibitsgreMeaergy; 
it  commaaced  by  the  antlicatioB  of  a  smn  equal  to  £2,000, 
lot  tfas  eoastmclkiil  of  lai^  aatroDoiliii:al  inetrumeQlA  for 
obervationa  in  the  provincas;  next  it  devoted  £330  to 
jiises  for  meteorological  stodies ;  and  it  has  just  antboiised 
1  omunHtoe  of  ib  cotmcil  to  dmw  up  a  schema  lor  the 
employmeat  of  a  snm  of  £240  in  tlie  eDcoaragameDt 
sf  pbynnl  aeiswea.  The  ooBunittas  hu  nude  ita  re- 
pgrt,  which  has  been  adopted  by  the  coudcQ.  The 
MUD  of  a  thoosand  itaiies  is  derated  to  au  ioquiry,  to  be 
made  by  M.  CaaiM,  profiMsr  in  tlte  Lyc&  ol  Venailles, 
■BtoAedyiiaaiietheciiyofheat.  Anetber  som  of  700  ftwoca 
■  tobepkoadat  the  disposal  of  M.  A- Terquem,  of  Meta, 
In  the  apparalus  necoaaary  to  wort  oat  his  theoy  af  the 
libraliooa  of  platM,  rods,  and  coids ;  tha  apfantus  to  re- 
main the  properly  of  the  asueiatiaB.  A  Ifa^  SBBOf  GOO 
fnncs  is  devot«d  lo  tha  puiwhase  of  a  spectroscope ;  and  a 
Nibctitm  of  oyM^,  priisiBs,  and  lens«i,  to  be  plaoed  at 
the  dispositioD  af  M.  Oamca,  of  Dijon,  itr  eauaiMtien 
iDlo  th«  rolaWrj  pow  of  quartz  in  high  i^DpeiMuNi. 
Two  furtber  sums;  eKh  of  COO  franca,  are  to  be  giasD  to 
IL  Qio^ia  and  1/L  UiteoB,  to  aaaitt  those  gatlsiBeD  ia 
(tadi  rwBaa^sa  ia  alaoMaly  md  tbaifiaetoHB  BulyniL 
It  ii  hoped  tkrt  mxt  yoar  the  anodarion  will  ba  sUe 
pMtly  to  extout ' 


New  Boon  ««  Olo  Tcaas.^iB,—  !%•  pBagr^ 
ia  the  last  Jatnal  on  tfas  removal  of  eld  mitt  trees, 

by  which  it  Bjt|Maia  that  a  Frencli  horlicnlti>aet  puis 
a  new  tree  to  Iks  eld  loals,  reminds  me  of  a  iJan  w. 
nided  by  tMs  Seciety  in  184S,  by  wUdi  W.  John 
CoDimoQ  pal  Daw  root*  lo  old  trees.  It  ia  daarribed 
■  TOfaaoa*  GS  of  the  Seciety's  Truisaelieos,  p.  3,  a* 
foUoirs: — "  The  plan  of  pnttiug  new  rxMts  on  trees, 
ud  talcing  away  all  the  old  ones,  is  of  gi^at  utility, 
lor  I  know  by  experience  thai  trees  are  often  engcsfted  oo, 
vhich,  on  account  of  their  roots,  will  not  allow  the  tree^ 
to  tear  the  pn^ier  qnantity  of  fruit;  and  the  plan  of  pol- 
tiiii  Dew  branohe*  m  espaliei  or  wall-trees  is  abo  of  great 
Diilily,  aa  a  bisn^  is  cAea  wanted  to  fioi^  the  tree. 
Un  method  of  angiani)^  may  be  done  at  any  time 
bMiieen  April  and  Aagust,  and  either  with  the  present 
T'u'i  wood  or  with  wood  of  several  years'  groinh.  The 
ckAk  of  effecting  ttie  addition  of  a  branch  to  some  porli- 
culir  part  of  the  stem  is  1^  beading  a  branch  either  from 
Uis  Hme  tive  or  from  some  tree  near  to  it,  and  inserting 
Ui«  end  thereof  behind  the  Larlc,  which  is  properly  cut  to 
tcceive  it,  and  then  tying  it  carefully  round  with  string, 
•Dd  it  is  more  oertain  of  taking  hold  or  growing  than  by 
uj  other  wapof  eagmfting  or  budding,  and  as  certain,  or 
[Dots  certain,  than  by  any  other  way  of  icaTChiog.  .  . 
;  .  .  The  mode  of  procedure  in  this  novel  opeiatian, 
if  the  tree  be  small,  is  to  plant  a  email  tree  close  to  it, 
iiarching  it  as  already  meulioned,  by  bending  it  over  lo 
ttae  (xigioal  tne,  and  tying  it  round  as  before.  The 
plaDtiog  of  the  uew  Im  should  be  dona  in  the  spring. 
More  tlie  year  in  which  the  marching  is  perfbrmed ;  and 
whei  from  svlScient  growth  it  has  Gnnly  taken  hold  llie 
oldroot  may  ba  talum  a«a|>.    If  the  Ine  to  be  imdar. 


pinned  be  of  large  aiae,  tluo  sevens  small  roots  are  to  be 
planted  around  it,  and  each  inaiiihed,  as  already  men- 
tioned. When  the  new  roots  have  strength  to  carry  tha 
tree,  the  old  ones  must  be  taken  away  by  degrees,  care 
being  taken  lo  make  an  '■i"1m"^  all  natiul  the  bark." — I 
am,  &c.,  MuoH. 
CsBAF  ItsOTAOBANTS  IS  PiBiB^-^B,— TbsM  liwtitnliani 
continue  lo  flourish  in  Paois.  Being  lately  in  dlat  at<f 
I  vidted  one  several  timea.  A  capital  bneakbat  can  ba 
bad  for  Gd.  or  8d.  ;  a  ontiet  wd  wax,  for  6^  The 
places  are  tastefully  decorated  and  clean.  The  at- 
tendance is  given  by  a  Bel  of  Boda«-laoking  women 
dressed  like  nuns,  and  altogether  a  Itmcheon  In  one  of 
these  eatablishmenta  may  well  be  recommended  to  eveiy 
tourist,  and  he  will  not  itn^t  iL  Tbei«aieabotttadoaaa 
of  them  in  Paris,  all  thriving  I  believe.  I  enolose  a 
specimen  of  the  card  which  Bveiy  one  fills  uf,— I  a(a,te,, 

Kglix   SuMVEBLy. 


3611.  C«'^t<il(ii,Cal«np«UKi 
3Ud.  OIm«  tottirman     ... 


tiK.  Ptimea,  GIbliir. 


-U(.  EObBatdew 


'\ii.»^cc    '. 

■UStJullBD     ...    .. 
l4r.  Md.  ChiBpsgt'*  - 


MEETINGS  FOB  THE  ENSUINQ 


I.  North  Puliir  EiplorMlaB  ;  Saund 

issD  u>  BIr  R.  I.  HnrehboD.    3.  Cspt- 
4,,  "Coutof  LsbndDr."    3.  Mr.  K. 


RggglitiDH." 
.MtdLut  and  Chlnuflcil,  i\, 
ClTtl  Enflann,  B,    DiHiuata]  npoa  "  DF^uf*  of  riiW 

and  "MutropHjUUQ  SjftMmof  Dnlasfv.'' 


TTSD.  ...>ed«T  oj 


.BonI  I  ait.,  I 


...JimlliiM.,  s.    lie.  Jam  OlaUur,  P.B.8.,  "On  AorU 
...-Kiyaliiiit.,  a.   FntHsnhsII,  "OaasirsmiBarMSB.- 
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PARLIAMENTARY  PAPERS. 


SESSIONAL  PRINTED  PAPERS. 

Ptr.  Deliverid  on  28th  Februarfff  186V. 

Numb. 
Y8.  Court  of  ChADoezy— Retura. 
84.  Chuitie»— Return. 

87.  Malt  and  Barlej-  Retnmi. 

97.  Local  GoTernment  Act  (1868)— Return. 

98.  Courts,  Offices,  and  Buildings— Returns. 

88.  Duchj  of  Cornwall—- Aooount. 

Deliverti  en  8th  Mareh^  1866. 
53.  BUI— Partnership  Amendment. 
62  (lO  Trade  and  NaTigation  Accounts  (31st  January,  1866). 
66.  weights  and  Measures  (Metropolis)— Returns. 
63.  Menai  and  Conwaj  Bridges— Return. 
83.  Thames  Embankment— Correspondence. 

89.  Malt  Houses,  &o.— Returns. 

101.  Armj  Estimates  (Extra  Receipts). 

103.  Poor  Relief— Return. 

106.  Rerenne  and  Debt  (Ireland)— Return. 
109.  PriTate  Bills— Rules. 

Ldiverid  on  9th  March,  1865. 
61.  BiUt— Colonial  Naval  Defence. 
63.      „      Union  Officers  (Ireland)  Superannuation. 
3  (228  to  249).  Railwaj  and  Canal,  fto.  Biib— Board  of  Trade 
Reports,  Parts  228  to  249. 
43.  Rerenue  Department— Accounts. 
86.  Corporal  Punishment— Returns. 

104.  Prifate  Bill  Costs  Bill— Minute  of  Proceedings. 

Japan  (No.  3)— Farther  Papers  respecting  the  Murder  of 
Mi^or  Baldwin  and  Lieut.  Bird. 

Dawered  on  lOth  Manh,  1866. 
S3.  BIDi— Justices  of  the  Peace  Procedure. 
66.     „     Public  Offices  (Site  and  Approaehes). 

66.  „     India  Offices    (    „  „       ). 

67.  „     Sheep  and  Cattle. 

96.  Doe  Park  and  Bradford  Reservoirs— Correspondeaee. 
96.  Fines  and  Penalties  (Ireland)— Abstract  of  Accounts. 
106.  PoUution  of  Rivers  (Sewage)— Memorials  and  Petitionp. 


636.  TvUk— Return. 


SzsBiox  1864. 


isftnts. 


/hom  Commi$thMn  qf  PaUnii  JomjuO,  March  17  A. 

Gbavts  or  Pbotibiokal  Psoraonov. 

Bed  tables,  portable— 525— C.  J.  Rowe. 

Biscuits,  apparatus  for  baking— 665— G.  T.  Ellwiek. 

Bituminous  substances,  apparatus  in  distilling^7l— J.  Touag. 

Blast  fyunaces,  preparation  of  iron  ores  for  use  in — 534— FrClMdet. 

Breech-loading  guns,  cartridges  ft>x^618— C.  W.  Lancaster. 

Bridges,  Ac,  beams  and  supports  applicable  to  the  building  of— 678 

— "W.  B.  Kochs. 
Coal  oil,  couTerting  into  gas— 628— J.  Nicholas. 
Cotton  gins- 631— E.  P.  H.  Gondouin. 
Counters,  shop  and  other— 567— S.  Whiting. 
Crinoline  skirts— 529— J.  Badcork. 
Defence,  kej  and  weapon  of— 652— R.  A.  Brooman. 
Eggs  and  fruit,  Jars  for  preserring— 546— G.  K.  GejellA. 
Electro  magnets— 22— W.  Clark. 

Engines,  hTdraulio- pumps  in  connection  with— 521— W.  Oram, 
^plosive  compounds— S15— A.  Meyer  and  M.  Meyer. 
™<7*rticles,  means  for  holding,  attaching— 605— W.Westbmr  and 

T.  Wathen. 
Fertiliring  compounds— 512— W.  E.  Newton. 
Fire  arms,  breech  loadiog^-506— W.  H.  Aubin. 
Fire  anns,  cap  carrien  for— 619— H.  E.  Clifton,  S.  Mjer^  and  A. 

Hoflnung. 
Floor  doth,  manufkcture  of— 548— M.  B.  Nairn. 
Fluid  valve— 547— C.  Ching. 
Furnaces,  hot  blast-2969— M.  A.  F.  Mennons. 
Gaiters,  Ac— 569— J.  B.  Toussaint. 
Grain,  ac,  means  of  decorticating— 561— W.  Clark. 
Heat  or  cold,  composition  for  prevention  the  radiation  of— 2748— A. 

Estourneaux  and  L.  Beauchamp". 
Heat,  apparatus  for  generating- 516— J.  Jacob  and  R.  Piliiager. 
Horses,  shoes  for— 3248— H.  A.  Bonneville. 
HTdraulio  presses— 417— G.  Whitton. 
Hjdro-carbon  (dls,  treating— 564— J.  Fozdred. 
Locks  and  bolts-570— S.  Whitileld. 
Machinery,  reaping— 576— N.  Hen  wood. 
Mirrors,  mannfocture  of— 554— G.  Haseltine. 
Musical  instruments— 579— A.  T.  Godfrey 
Organs  and  harmoniums— 641— R.  Smith. 
Paper,  manufacture  of- 532— T.  Routiedge  and  T.  Richazdaon. 
Paper,  apparatus  for  cutting— 567— M.  Mason. 
Ploughing,  steam  engines  appUoable  to— 623— J.  Howard. 


Pottery,  earthenware,  &c,  maaufMtnre  of— 463 — W.  E.  Gedge. 
Railway  trains,  signalling  between  passengers  and  guard  or  drii 

504— Q.  Sindafr. 
Railway  carriages,  buffers  for— 513— W.  Rowe. 
Railway  chairs,  &c. — 644 — H.  H.  Henson. 
Ruilway  wheels,  presses  for  blocking  tires  of— 673 — W.  Holiday. 
Railway  spikes,  machine  for  pointi^— 675 — M.  Bayliss. 
Railways,  permanent  way  and  rolling  stock  of— 520 — J.  K.  Donald. 
Railways,  signaUing  on— 539  -  W.  Calvert. 
Safes,  fire  and  thief  proof— 543— W.  H.  Tucker. 
Safes,  doors  of— 669 — J.  M.  Hart. 
Safes,  fastenings  for— £07— S.  Whitileld. 
Safes,  manufacture  of— 608 — W.  S.  Mappin. 
Safes,  protection  of  property  contained  in— 514— H.  K.  Taylor. 
Sdssors,  &c.,  manufacture  of  -  373— C.  Lingard.  * 
Screws,  dies  for  cutting — 565— G.  Weigmann. 
Sewing  machines— 527— W.  Winter. 
8ewing  machines — 535 — J.  Starley. 
Sewing  machines — 551 — R.  Barclay. 

Spinning  mules  and  throsties— 323— E.  Williams  and  T.  WnUsmf. 
Spirituous  liquors,  apparatus  for  distilling,  &c. — 674 — C.  J.  FaUunsa. 
Spring  knives,  bolsters  for — 660 — A.  Davy. 
Stamping  machioc— 2769 — L.  C.  Meaulle. 
Steam  generating,  Ac- 2811— W.  C.  Thurgar  and  R.  A.  Wud. 
Twist  lace  machines,  manufacturing  lace  in — 666 — J.  Hattdiora  sad 

W.  Rodgate. 
Vapours  and  fluids,  condensation  and  refrlger*tioa  of— 672— Q.H. 

Barth. 
Weaving,  looms  for— 603— A.  Barker. 
Weights,  apparatus  fot  raising — 626- J.  Hand/. 
Wood,  OMchinery  for  sawing— 523— S.  W.  Woraaam. 
Woven  fabrics,  apparatus  tor  shearing  and  burling— 617— W.  D. 

Gedge. 
Woven  fobrics,  apparatus  for  blocking— 636 — T.  Dronsfleld,  T.  E. 

Jones,  and  John  Aahtca. 

IHVKHTIOK  WITH  COXPLBTB  8PB0inO4TI0H  FO^KD. 

Marine>team  engine— 64a— J.  Dean. 

FA.TBXT8  BBALUD. 


2062.  F.  Kreuz. 

2297.  C.  F.  M.  Je«en. 

2302.  S.  Bates. 

2307.  C.  W.  HowelL 

2310.  E.  Smith. 

2316.  E.  T.  Hughes. 

2316.  G.  Scott,  Jun.,  and  J.Todor. 

2524.  F.  L.  M.  Dorvaolt. 

2326.  G.  G.  Bussey. 

2328.  J.  Clark. 


2329.  T.  Walker  &  T.P.Walktt. 
2336.  M.  Henry. 
2386.  N.  Thompson. 
2461.  W.  Anderson. 
2485.  W.  Gardner. 
2539.  J.  H.  Dallmeyer. 
2613.  G.  E.  Donlsthorpe. 
2616.  R.  Hornaby. 
2642.  G.  B.  DonUUkcrye. 
19.  E.  Keirby. 


/Vwit  OommMonun  cf  PoimUt  Jomrmal,  March  tltt. 

PATins  Skaud. 

2346.  W.  Carter. 

2467,  J.  P.  Turner. 

2349.  W.  Greener. 

2473.  C.  Chapman. 

2362.  J.  T.  Stroud. 

2484.  J.  G.  Beekton. 

2353.  R.  Hattersley. 

2497.  J.  I.  Vaiighan.          ^  ^ 

2354.  G.  P.  Wheeler  and  J.  F. 

2640.  0.  L.  Hopson  and  H.  P. 

Gloyn. 

Brooks. 

2357.  W.  Boott. 

3669.  A.  HllL 

2366.  H.  C.  Symona. 

3238.  R.  H.  Leese. 

2369.  G.  B.  Cornish. 

45.  J.  Craw  and  J.  MacaolV* 

2378.  G.  Daries. 

155.  W.  R.  Foster.                 . 

2380.  W.  Whitehead. 

393.  A.  C.  F.  Derocqnlgny  •" 

2384.  J.  and  W.  Weems. 

D.  Gaace. 

2417.  J.  S.  Grimshaw. 

Fatkxti  ov  which  thh  Btajip  Dutt  or  £50  his  bsbx  TUD* 


703.  G.  H.  Birkbeck. 

707.  G.  T.  Bousiield. 

708.  A.  J.  Paterson. 

709.  M.  A.  Muir  and  J.  MoU- 

wham. 
727.  W.  CJark. 
751.  T.  Donn. 
836.  R.  Boby. 
903.  H.  Pooley,  JUB. 
739.  J.  M.  CourUuld. 
765.  R.  WUson. 
732.  W.  Bowser. 
734.  J.  and  W.  Weems. 


736. 
762. 
785. 
841. 
1078. 
730. 

744. 

778. 
801. 
767. 
768. 


W.  Barford. 

W.  Tongue. 

J.  Newall. 

W.  L.  Winans. 

G.  Fell  and  W.  Haynsfc 

W.  B.  Lord  and  F.H.fl» 

bart. 
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Ordinary  Meetings. 
Wednesday  Evenings  at  8  o'clock. 
April  6.—**  On  food  for  Cattle."    By  Profosaor  John 

COLBMAV, 

Apbil  12. — ^Panion  Week.    No  Meetimo. 


Oantor  Lectures. 

The  Third  Oonrse  for  the  present  Session  will 
consist  of  six  Lectures  "  On  Some  of  the  Most 
Important  Chemical  Discoveries  made  within 
the  last  Two  Years,"  to  he  delivered  by  Dr.  F. 
P.  Grace  Calvert,  F.R.S,  F.O.S.  (Correspond- 
ing Member  of  the  Royal  Academy  of  Turin ;  of 
the  Soci^t^  Industrielle  de  Mulhouse ;  of  the 
Soci6t6  Imperiale  de  Pharmacie  de  Paris,  (fee), 
on  Tuesday  evenings,  at  Eight  o'clock,  as  fol- 
Iowb: — 

Apbil  4th. — Liotvbb  1.— On  the  diacoverieB  in  Che- 
mistiy  applied  to  Arts  and  Manufactorea. 

Apbil  18th. — Leotubk  2. — On  the  Diwsoveries  in  Che- 
mUtry  applied  to  Arts  and  Manufactures  (eontinued). 

Apbil  25th. — ^Lkotubb  S.—On  the  Discoveries  in  Agri- 
cnltaral  Chemistry. 

Mat  2nd. — LBcnms  4. — On  the  Discoveries  in  Phy- 
■ologtcal  Chemistry. 

Mat  9th. — Lbotube  5. — On  the  Discoveries  in  the 
Chemistiy  of  Bocks  and  Minerals. 

Mat  16tu. — Leotubb  6. — On  the  Discoveries  in  the 
Chemistry  of  Metals  and  Alloys. 

These  Lectures  are  free  to  Members  (without 
ticket),  and  every  Member  has  the  privilege  of 
admitting  One  Friend  to  each  Lecture. 


♦ 

Seventeenth  Ordinary  Meeting. 

Wednesday,  March  29th,  1865 ;  Sir  Thomas 
^hiilipe,  Q.C.,  Vice-President  of  the  Society,  in 
^He  chair. 


The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Austin,  Charles  E..  7,  Broad-sanctuary,  S.W. 

Bradley,  E.  B.,  1,  Church-meadows,  Sydenham,  S.E. 

Brown,  George,  Bruckwood-house,  Croydon,  S. 

Buckney,  Thomas,  12,  Brunswick-square,  Camberwell,  8. 

Canning,  L.,  Abbey- wood,  S.E. 

Chambers,  W.  Oldham,  Lowestoft. 

Cook,  Bev.  John,  Elm-grove,  Southsea. 

Costeker,  John,  St.  John's-bill,  Wandsworth,  S.W. 

Da  Silva,  Johnson,  Beach-house,  Bognor. 

Laslett,  Thomas,  Devon-house,  Maiyon-road,  Charlton, 
S.E. 

Lewin,  William  Henry,  185,  Southampton-street,  Cam- 
berwell, S. 

Lloyd,  Percy,  Ash-villa,  Bumt-asb-lane,  Lee,  S.E. 

Lucas,  Charles,  Royal  Academy  of  Music,  Tenterden- 
street,  W. 

Massey,  Hugh  H.,  33,  Camberwell-green,  S. 

McArthur,  Alexander,  Kaleigh-hall,  Brixton-rise,  S. 

McEwan,  James,  38,  Cannon-street,  E.C. 

Nagle,  Rev.  W.,  1,  Blackheath-villas,  Blackheath,  8.E. 

Parker,  Thomas,  10,  Brunswick-square,  Camberwell,  S. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society : — 

Brandt,  F.  C.  W.,  3,  Abchurch  Chambers,  Abchurch- 

lane,  E.C. 
Drake,  Francis,  Friar-lane,  Leicester. 
Jacobs,  Lewis,  146,  Strand,  W.C. 
Kiel,  George  Middleton,  16,  Stanley-gardens,  W. 
Cakes,  William  Smith,  Addison-road,  Kensington,  W. 
Simes,  N.  Phillips,  58,  Coleman-sireet,  E.C. 
Strachan,  Mrs.,  Norfolk-house,  Arundel-square,  K. 
Wilkin,  Frederick,  10,  Spring-gardens,  S.W. 

The  Paper  read  was — 

ON  WINDOW  HORTICULTURE,  AND  THE 
CULTIVATION  OP  PLANTS  AND  FLOWERS  IN 
OITIBS    AND    OROWDBD    LOCALITIES. 

By  John  Bell,  Esq. 

The  insufficient  dwellings  of  the  poor,  and  the  best 
mode  of  ameliorating  them,  have  always  formed  one  of 
the  subjects  to  which  this  Society  has  been  desirous  to 
give  its  aid ;  and,  as  you  are  aware,  within  these  last  two 
yearn  a  greater  amount  of  action  has  been  taken  thereon. 
In  harmony  with  this,  the  snbjeot  which  I  introdoce  to 
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you  this  evening  may  claim  your  indulgence,  as,  at  any 
rate,  in  part  directed  to  the  same  end.  Flowet^  and 
plants  at  windows,  and  floriculture  and  horticulture  in 
cities,  may  be  equally  pleasing  to  the  rich  as  to  the  poor ; 
hut  while  to  the  former  it  is  easy,  by  change  of  place  and 
scene,  to  be,  in  brief  space  of  time,  amid  the  luxuriance 
of  flowers  in  the  country,  the  poor  mechanic,  resident  in 
London,  detained  by  his  daily  work,  has  not  time,  money, 
or  opportunity  for  a  similar  change,  and  to  him,  in  con- 
sequence, the  few  flowers  and  plants  ho  can  rai-^o  and  see 
bloom  under  his  own  eye,  if  indeed  only  at  his  window, 
are  proportionately  dear,  and  indeed  a  treasure. 

AinODgst  the  revelations  of  the  railways  are  those  by 
which  we  look  down  upon  the  tops  of  houses  in  some  of 
the  poorer  parts  of  London,  and  those  inhabited  much  by 
the  artizan  and  workman.  As  the  train  moves  slowly  in 
starting  from  or  coming  into  this  great  town  we  have 
many  of  these  glimpses  into  modes  of  life  ditfeiing  from 
those  of  the  residents  of  otlier  localities,  and  perhaps 
larger  houses.  Among  the  tastes  that  we  see  preemi- 
nently  displayed  here,  are  the  love  of  birds  and  the  love  of 
flowers;  and  various  are  the  expedients  improvised,  and 
of  home  manufacture,  for  the  indulgence  of  these  tastes 
and  the  accommodation  of  either  class  of  natural  history. 
With  the  pigeons  and  canaries,  on  the  present  occasion, 
we  have  nothing  to  do,  but  as  regards  the  accommoda- 
tion of  flowers  and  plants,  we  may  well  remark  the  variety 
of  expedients  to  which  the  love  of  Nature,  and  at  the 
same  time  the  narrowness  of  space  and  means,  drive  the 
enthusiast.  Tubs,  pails,  baskets,  crockery  of  many  kinds, 
troughs,  glasses,  bottles,  and  almost  every  kind  of  re- 
ceptacle are  enlbted  in  the  service  of  his  taste  and  the 
worship  of  Flora ;  and  in  more  than  one  ambitious  instance 
I  have  seen  the  top  of  some  small  outbuilding  covered 
with  a  layer  of  earth,  for  the  accommodation  of  flowers 
and  shrubs,  and  fenced  round  with  boards  and  slates  on 
end,  to  ke^  them  in  theu*  place  within  their  narrow 
bounds. 

This  last-mentioned  anangement,  indeed,  seems,  on  a 
very  small  scale,  to  be  similar  to  that  which  the  celebrated 
^^^'igiQj*  gardens  of  the  city  of  Nineveh  exhibited  on  a 
very  large  one  so  many  hundred  years  ago.  Of  those 
famous  gardens  the  old  historian  Diodorus  Siculus  gives 
ns  an  account,  not  very  much  to  the  purpose,  inasmuch  as 
he  left  all  the  world  much  in  doubt  what  they  were.  But 
of  late  years,  since  the  discoveries  which  have  taken  place 
in  and  about  ancient  Nineveh,  more  light  seems  thrown 
on  the  subject,  illustrating  the  mode  in  which  they  were 
really  constructed.  Earth  was  laid  on  in  a  stratum 
of  not  less  than  six  feet  in  thickness,  with  no  doubt 
good  arrangements  for  drainage  beneath ;  this  mass  and 
extent  of  elevated  earth  was  apparently  treated  in  all  other 
respects  just  as  a  garden  on  the  level  of  the  ground,  having 
been  planted  with  trees  and  laid  out  into  parteires  with 
walks  intervening,  where  the  monarch  and  his  court,  or 
the  priests  and  their  devotees  could  promenade  in  shade 
and  elevated  seclusion,  and  enjoy  the  prospect  over  the 
wide  valley  of  the  Tigris.  It  may  be  remarked,  enpcusarU^ 
that  the  depth  of  the  soil  of  these  gardens  is  further  and 
happily  illustrated  by  the  service  they  have  rendered  to 
history  and  art ;  for  when  the  great  fire  took  place  on  the 
capture  of  the  city,  600  years  B.C.,  the  upper  stories  of  the 
architecture  being  of  wood,  were  easily  burnt,  and  the 
superincumbent  gardens  fell  in  a  mass,  covering  up  at 
once  the  elaborately  sculptured  walla  of  the  basement, 
thereby  not  only  at  the  time  protecting  them  from  the 
hand  of  the  invading  armies,  but  in  great  measure  for  centu- 
ries to  come,  from  the  still  more  destructive  hand  of  Time, 
as  is  visible  in  the  remarkable  freshness  of  many  of  these 
most  valuable  historic  works  of  art,  as  now  sein  in  the 
British  Museum  after  a  lapse  of  more  than  2,400  years. 

Far  removed  as  these  incidents  are  from  us  in  time  and 
place,  they  are  not  without  their  immediate  familiar  inte- 
rest with  us  as  regards  the  present  subject,  as  they  afford 
the  earliest  example  on  record  of  town  gardening*  in  con- 
nection with  architecture,  and  that  in  relation  with  one  of 


the  most  celebrated  and  populous  cities  of  ancient  time. 
In  considering  this,  it  is  evident  tliat  in  that  warm  climate 
these  gardens  answered  two  purposes,  not  only  that  of  a 
charming  and  most  private  resort,  not  overlooked  from 
any  adjacent  spot,  and  at  the 'same  time  enjoying  whatever 
breeze  there'might  bestirring,  as  well  as  an  extended  pro- 
spect ;  but  also,  at  the  same  time,  they  provided  for  the 
coolness  of  the  apartments  beneath  in  the  same  manner  as 
the  inhabitant  of  the  same  region  now  shields  his  head  from 
the  rays  of  the  sun  by  the  multiplied  folds  of  his  torbao. 
In  tliis  climate  we  have  certainly  not  all  the  same  reasoDi 
for  masses  of  earth  on  the  tops  of  our  houses;  but  I  con- 
fess I  cannot  see  why  something  of  the  same  sort 
might  not,  as  regards  growth  of  plants,  be  adopted  occa- 
sionally in  our  cities,  by  making  the  top  story  with  a 
glass  roof  instead  of  a  slate  one,  by  which  means  we 
might  obtain  above  our  attics  an  additional  apartment  or 
apartments  of  a  greenhouse  character,  where  plants  might 
be  grown  in  much  perfection,  and  which  at  the  same  time 
would  be  available  for  workrooms  of  various  kinds,  for 
artists'  studios,  and  for  many  of  the  purposes  reqairiog 
light  in  this  great  busy  city ;  for  it  may  be  remarked  that 
that  compound  nebula,  a  London  fog»  though  deep  in 
colour  is  not  so  as  a  stratum ;  it  lessens  ra^dly  in  deoflitjr 
as  you  ascend,  although  it  has  occasionally  almost 
a  definite  top-surfaco  to  it,  above  which  all  is  bright. 
For  instance,  I  have  had  an  acquaintance  of  some  yean 
standing  with  a  thrush  in  Kensington-gardens,  who  has 
a  fine  flow  of  spirits,  for  he  sings  nearly  all  the  year  roood. 
He  aflfects  one  particular  tree,  on  the  top  of  which,  when 
I  have  been  walking  below  in  the  dense  fog  of  November, 
I  have  heard  )um  up  above  on  his  branch,  in  the  clear 
sunshine,  warbling  away  in  the  fulness  of  his  fruity  Dotci, 
Individually,  I  may  say,  that  if  I  had  to  build  my  own 
house  over  again,  I  would  adopt  this  arrangement  of  a 
greenhouse  upper  story.  I  can  hardly  think  but  that 
in  this  great  town,  where  so  many  ideas  are  realized, 
this  lias  not  been  one  of  them,  although  I  have  never 
heard  of  it  as  a  system,  which  I  now  submit  to  the  in* 
dulf^ence  of  the  architects  of  the  time. 

Following  the  ancient  period  above  mentioned — ^forthew 
gardens  of  Nineveh  were  destroyed  160  years  before  iIm 
Parthenon  was  begun — the  Greek  exercised  his  native  taste 
in  the  association  of  gardens  with  architecture.  1  h*ve  net 
space  to  detail  what  is  known  of  these,  and  will  only 
quote  one  passage  from  an  interesting  paper  on  the 
"  gardens  of  the  Greeks,"  in  Chamber$*  Journal,  for  Angort 
31st,  of  last  year.  The  author  there  says  as  follows  :- 
"  When  the  Greek  was  shut  up  hopelessly  in  a  city,  Im 
created  on  his  window  ledge  a  garden  for  himself,  either, 
if  rich,  in  a  silver  basket,  sculptured  all  over  with  rustic 
imagery,  or,  if  poor,  in  one  of  wood  or  osier,  where  be 
fostered  and  allured  into  bloom  the  denizens  of  distiflt 
mountains  and  valleys."  He  adds,  tn  patiarU,  *'  At  loy 
rate,  no  people  but  the  English  have  ever  been  fondertwD 
the  Athenians  of  rural  architecture." 

From  the  Greeks  we  naturally  come  down  later  to  tne 
Romans,  who  had  a  special  phrase  for  this  introduction  w 
Nature  into  towns  (now  somewhat  haoknied  ^y^T 
use)  of  *'  Rus  in  urbe ;  "  and  this  was  much  re**'fr.  J" 
Rome,  where  the  advantageof  ''Open  spaces"  wasas  higwy 
appreciated  as  with  us,  and  where  the  great  did  service  w 
the  people  by  the  appropriation  of  large  gardens  for  tnei 
recreation.  As  far  as  we  learn,  however,  from  the  domes- 
tic records  of  liomo,  this  "  Rus  in  urbe"  was  not  continw 
to  public  places  in  that  citv,  nor  an  empty  phrase  even 
as  applied  to  domestic  residences,  but  the  <*»vinitie8oi 
gardens  were  among  the  Roman's  most  ?^^^"^**^  ^.J' 
hold  gods,  no  home  being  complete  without  ^  S^.^l 
though  it  might  be  a  small  one,  the  kind  of  pre|7 
little  household  garden  which  was  considered  *  /'^^"'.^ 
adjunct  to  a  residence  of  taste  being  very  well  lUusiraicu 
in  tlie  Pompeian  house  in  the  Crystal  ralace. 

Household  gardening  also  is  illustrated  in  "i«.^*7!4 
ments  of  the  Alhambra;  and  tlie  Turl«,Pt «'«!»' °rj 
Chinese  all  favour  gardens  in  connection  with  their 


JOlIftiTAIi  OF  THE  SOOlBTy  OF  ARTS,  Maroh  31,  1865. 


329 


dwellings.      Indeed,  it  may  be  said  that  this  taste,  to  a 
greater  or  less  degree,  aooompaQies  civilization  and  refine- 
meat  among  all  nations.     I  daresay,  however,  that  idl 
will  agree  with  the  remark  in   Chambert,  that,  at  any 
nte,  no  people  are  greater  loven  of  Nature  than  the 
Eoglish  at  the  present  time,  and  that  although,  in  the 
sdentifio  treatment  of  subjects  of  natural  history,  other 
naUona  may  be,  in  some  points  at  least,  our  equals,  yet,  io 
the  general  popular  love  of  natocal  history  in  its  varied 
forms  as  eziafcing  in  the  heart  of  the  people,  it  is  not 
too  much  to  say  that  the  inhabitants  of  no  country  are 
&)  thoroughly  imbued  with  it  as  the  English  man,  boy, 
woman,  girl,  and  child.  In  illustration  of  this,  the  popular 
books  on  these  subjects  for  all  ages,  published  annually  in 
London,  oatnumber,  I  hear,  those  published  io  all  the 
rest  of  the  world  together ;  the  beanng  of  whioli  being 
that,  in  affording  facilities  for  the  cultivation  of  a  taste  for 
Natore  in  one  of  its  most  elegant  departments,  that  of 
the  growth  of  Howen,  they  are  not  likely  in  this  town  to 
fall  on  barren  ground.    It  must,  indeed,  be  acknowledged 
that  the  quiet  excitement  of  tending  plants  and  seeing 
them  grow,  is  all  good— it  has  no  bad  side.    It  is  an 
excitement  without  reaction,  and  so  a  healthy  one.    It  is 
a  phrase  that  *'  cleanliness  ia  next  to  godliness,"  and  it 
may  be  added  that  the  love  of  flowers  is  akin  to  deanU- 
nebs,  and  so  but  one  remove,  at  least,  from  godliness.    In 
a  charming  little  book  by  the  Kev.  Haddon  Parkes,  for- 
merly of  Bloomabury,  now  of  Putney,  they  are  associated 
together.    The  title  is  *'  Window-gardens  for  the  people, 
and  clean  and  tidy  rooms;  "  and  various  of  the  facts  con- 
tained in  it  illustrate  the  relation  of  the  three  qualities. 

Thus  helping  the  sentiment  for    the  cultivation  of 
flowers,  seems  helping  the  good  side  of  human  nature. 
I  met  with  a  pleasing  remark  some  time  ago,  in  a  book  of 
tnvels  in  the  ^orth,  entitled  "  Through  Norway  with  a 
Knapsack,"  in  which,  as  a  pedestrian  wayfarer,  on  the  hum- 
ble iooting,  to  which  he  had  restricted  himself  in  his  tour, 
tUtt  author,  Mr.  Williams,  had  to  find  lodgings  in  strange 
cities  and  out-of-the-way  places,  and  bis  remark  is  to  the 
e^ect  that  he  found  no  surer  guide  to  the  houses  of  good, 
kindly,  cleanly,  aod  honest  people,  than  the  presence  of 
flowers  at  their  windows,  insomuch  that  at  last  he  took 
these  simple  signa  of  Nature  as  hia  clue  to  a  friendly 
welcome,  a  cle«n  bed,  and  an  hoooit  bill  in  the  morn- 
iug.    I  find  that  Mr.  Parkes  quotes  an  observation  to  a 
amilar  purport  by  Erskioe  Clarke,  that  "  flowers  graw- 
mg  in  the  window  sills  of  the  poor  are  one  of  the  safest 
iadications  of  a  well-ordered  and  cheerful  interior,  and 
that  they  are  among  the  most  reliable  of  advertisements;" 
aai  Mr.  Parkes  adds,  "it  is  well  known  that  in  laige 
towns,  such  as  Sheffield,  Birmingham,  Manchester,  and 
Coveutry,  those  who  cultivated  flowers  partly  from  the 
love  of  them  and  partly  because  a  knowledge  of  them 
u  oeoeaMry  to  their  calling  in  life,  are  amongst  the  most 
sUlful,  industrious,  and  exemplary  of  workmen." 

1  do  not  enter  upon  the  chemical  question,  as  to  the 
efect  of  .plants  upon  the%uiitary  condition  of  rooms. 
I  leave  this  question  to  those  who  have  studied  it ;  I  have 
^^.  I  hope  there  may  be  some  one  in  this  room  who  can 
'r;^  thia  point,  and  will  favour  us  with  his  remarks.  I 
boiv  it  used  to  be  said  that  flowers  and  plants  were  in- 
jurious ill  sleeping-rooms,,  which  the  workman's  living- 
r»iiiis  frequently  are.  Of  late,  I  understand,  a  different 
opinion  liajs  arisen,  that  the  presence  of  flowen  is  advan- 
Ug'eoa.4.  I  hope  it  is  so,  for  I  am  glad  of  everything  that 
can  be  said  fir  flowers.  At  any  rate,  however,  nothing 
^an  be  aciid  against  flowers  outside  of  the  window.  Flowers 
«i  in  open  window,  either  for  sight  or  fragrance,  cannot 
but  be  healthy,  and  this  I  conceive  to  be  in  general  the 
K>t  pU'Jo  fur  them. 

it  must  not  bo  supposed,  liowever,  that  I  fancy  myself 
a  pioneer  on  this  subject.  Others  have  been  before  me 
whom  1  am  only  happy  to  follow  so  as  to  contribute  my  mite 
of  experience.  But  iiaving  been  a  window  gardener  for 
wnie  years  in  a  suburb  of  London,  my  success  leads  me  to 
thiak  that  domestic  gardening  of  that  kind  is  on^  in  its 


infancy ;  an  art  which  derives  its  great  interest  from  its 
being  available  where  no  other  gardening  is — to  the 
artizan  of  the  metropolis,  in  the  most  crowded  parts  of 
which  ground  is  let,  as  it  were,  by  the  square  inch,  and 
is  too  valuable  to  be  expended  in  space  for  gardens. 
Besides,  in  places  where  the  houses  are  close  ai^  high, 
plants  will  scarcely  grow  better  at  the  level  of  the  ground 
than  at  the  bottom  of  a  mine.  To  this  point,  m  the 
Oardenet't  Chronicle  of  May  14th  of  last  year.  Miss 
Maliug  draws  attention.  "  First,  then,"  says  thia 
authoress,  "we  must  remember  the  incalculable  advan- 
tage  to  all  town  and  London-grown  plants  of  being  lifted 
up  from  the  ground.  The  first  time  1  tried  the 
plan  myself  it  was  that  there  was  a  back  gaiden,  deep 
down  and  well-like,  in  which  not  a  thing  would  grow. 
A  little  breakfast-room  looked  out  upon  this  *  dampery,' 
and  there  I  got  my  boxes  fixed,  raised  above  the  level  of 
the  surrounding  walls,  the  plants  enjoying  the  free  current 
of  air  that  now  passed  around  them.  The  way  in  which 
that  garden  throve  attached  me  for  life  to  this  plan. 
The  soot  and  smoke  may  be  bad  in  towns,  but  that  I  do 
not  think  is  the  real  grievance.  They  can,  after  all,  be 
washed  off.  It  is  the  stagnant  air,  or  the  no  light  in  some 
cases,  the  scorching  sun  in  others,  that  stunts  and  kills 
town  plants." 

Now  as  the  artizan  in  London  seldom  occupies  a  whole 
house,  it  is  rarely  but  of  a  window  or  two  that  he  is  lord 
and  master,  and  thus  his  gardening  in  town  must  be 
more  or  less  in  such  situations ;  thus  the  prizes  which 
have  been  offered  for  the  growth  of  flowers  in  London 
have  been  chiefly  responded  to  from  windows.  In  more 
than  one  parish  has  this  been  the  case,  that  which  re- 
joices in  the  happy  name  of  Bloomabury  bemg,  I  believe, 
the  foremost.  Here  the  subject  has  met  with  sundry 
supporters,  and  under  the  auspices  of  the  incumbent,  the 
Itev.  £milius  Bayley,  and  the  Rev.  Haddon  Parkes,  many 
rewards  have  been  distributed  among  the  poorar  clashes 
for  the  growth  of  plants,  chiefly  as  above  mentioned,  in 
that  and  adjoining  parishes. 

From  the  little  work  published  Isst  year  on  this  subject 
by  the  latter  gentleman,  I  shall  venture  to  quote  largely,  in 
proportion  to  my  own  remarks ;  my  own  especial  practical 
mission,  I  may  as  well  say,  having  been  rather  the  sugges- 
tion of  mechanical  means  for  facilitating  such  open-air 
town  gardening  and  the  testing  them  myself  by^the  growth 
of  seeds  and  flowers  in  them  for  the  last  three  yeai's,  than 
any  higher  or  more  philanthropic  fostering  of  this  most 
civilizing  and  cheering  taste. 

With  this  parenthesis,  and  turning  to  the  directions  of 
Mr.  Parkes  upon  this  branch  of  horticulture  in  cities,  I 
would  express  my  own  belief  with  his,  that  in  the  upper 
stratum  ot  au:  at  windows  even  in  the  midst  of  London,  at  the 
present  time,  many  flowers  will  grow  well  with  care  and 
proper  appliances.  The  prizes  given  at  the  Bloomsbury 
Shows,  tor  flowers  grown  within  the  parish,  were  chiefly 
for  fuchsias,  geraniums,  and  annuals.  Mr.  Parkes,  in  his 
account  of  them,  says  that  competition  was  confined  to 
these  because  they  are  inexpensive  and  easy  to  procure, 
but  adds  that  experience  has  shown  that  many  others  than 
those  named  can  be  successfully  cultivated  in  London  by 
the  poor;  he  mentions  occasional  syringing  or  careful 
washing  of  the  leaves  of  the  plants,  wluch  are  tiieir  lungs, 
from  the  smoke  or  dust,  ajs  of  much  benefit  to  them. 

With  a  view  to  give  a  sketeh  list  of  such  plants  as  may 
give  response  to  the  care  bestowed  on  them,  I  have  put 
together  such  from  various  sources,  from  the  suggestiona 
of  Miss  Maliog  and  Mr.  Eyles,  the  superintendent  of  the 
Royal  Horticultural  Gardens,  in  Kensington,  as  well  a« 
from  those  of  the  Rev.  Haddon  Parkes  and  from  my 
own  trials — any  shortcomings  in  the  list  are,  doubtle«iS, 
my  own: — Fuchsias  and  pelargoniums  of  most  kinde, 
window  balm  (which  bears  small  lilac  flowers  in  August), 
lavender,  thyme,  bergamot,  sothernwood  —  that  is 
"old  man,"  as  it  is  often  called,  which  docs  pretty 
well  everywhere,  and  is  veiy  pleasantly  aromatic. 
The  yellgw  and  white  stone  crop  also  grow  weUi  ba| 
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the  pink  requires  a  free  mountain  air.  Creeping 
Jenny  is  a  kindly  flower,  with  its  little  yellow  blossoms 
at  every  joint,  and  does  well  almost  everywhere.  Candy 
tuft  also  is  easy  of  growth ;  also  the  common  British 
aloe  (or  house-leek).  This  has  the  same  habit  of  flower- 
ing as  the  other  aloes— that  is,  only  occasionally — so  that, 
out  of  a  large  family  group  of  star-like  plants,  only  one  or 
two,  perhaps,  will  shoot  forth  their  tall  flowers  in  a  season. 
Of  this  household  plant,  Gerard,  in  his  "Herbal,"  speaks 
very  highly  for  the  cooling  virtues  in  medicine,  as  in 
heading  green  wounds,  &c.,  and  it  is  even  now  thus  used 
in  some  parts  of  the  country.  Apropos  of  this,  we 
may  call  to  mind  that  this  same  old  John  Gerard,  who 
was  so  much  respected  for  his  botanical  lore  in  his  own 
time,  and  so  deservedly  even  now.  lived  in  Holbom,  and 
in  his  large  "  Herbal,"  or  book  of  plants,  he  dates  his 
address  to  his  readers—'*  From  my  house  in  Holborne, 
this  first  of  December,  1697 ;"  where,  also,  he  had  his 
garden. 

The  golden  Marys,  or  marigolds,  as  they  are  commonly 
called,  do  well,  but  are  rather  pale  if  they  have  not 
plenty  of  sunshine.  The  daisy,  or  day's  eye,  from  whence 
Its  name  so  familiar  to  us,  does  well  for  one  season.  As 
a  passing  observation,  we  may  see  how  peculiarly  happy 
is  this  name,  for  even  when  the  flower  is  closed,  its 
delicate  petals  lap  over,  like  eyelashes.  Also  the  pansies, 
so  called  from  the  French  "pens^es,"  or  thoughts. 
Also  mignonette,  which,  although  we  call  it  thus  in 
French,  mignonette,  or  "little  dear,"  in  France  is 
called  "  reseda."  Wallflowers  do  well ;  also  Virginia 
stock ;  and  the  gazania ;  also  sweet  WUliam  pretty  well ; 
also,  for  a  season,  primroses  of  the  various  kinds,  and 
most  hardy  annuals  will  come  up  from  seed  and  bloom 
where  the  air  is  pretty  free  and  there  is  sunshine. 

As  regards  shrubs,  the  original  old  English  evergreen 
of  our  forefathers,  now  of  late  years  again  come  into 
fashion,  the  phyllarea,  or  British  olive,  does  well ;  also 
the  aucuba  japonica,  pyrus  japonica,  and  genista,  and  even 
the  golden  furze  or  whins  of  the  wild  heath  will  bloom 
sometimes  surprisingly  well  in  our  metropolitan  atmos- 
phere. Also  may  be  added  to  this  flower  list— chrysan- 
themums, lobelias  and  verbenas  of  most  kinds,  includ- 
ing the  lemon-plant,  the  anemone,  canariensis,  ipomea, 
tropoBoleum,  clematis,  sweet  pea,  also  the  bindweeds 
or  convolvuli,  larger  and  less;  also  nasturtiums  ex- 
ceedingly well,  both  the  dwarf  and  other  kinds.  Theso 
may  be  raised  from  seeds  in  the  spring  or  by  cut- 
tings later  in  the  year.  The  flowers  of  this  plant 
are  very  pleasant  as  to  both  eye  and  taste,  introduced  in 
salads,  as  well  as  tho  seeds  for  pickle.  If  sown  it  should 
be  in  April. 

Mustard  and  cress,  as  well  as  musk,  of  course  do  well;  also 
calceolarias— the  common  kinds,  and  heliotropes  pretty 
well;  also  cinerarias;  also  ivy,  of  course,  and  Virginian 
creeper;  also  ferns  of  most  common  kinds,  if  carefully 
syringed  and  washed.  Crocuses  and  snowdrops,  and  all  the 
early  bulbs,  do  well,  but  are  Jate  in  exposed  situations; 
perhaps  of  all  these  none  are  more  likely  to  answer  than 
the  early  tuhp.  I  have  also  found  the  scarlet- runner  do 
well  m  this  situaUon.  These  plants  are  grown  in  some 
places  only  for  their  beautiful  flowers,  as  in  parts  of 
America  and  Scotland,  but  here  thev  are  chiefly  used  for 
the  table.    Thus  they  have  a  double' claim  to  our  esteem. 


The  above  list  I  have  ventured  to  give  only  for  re- 
vision, and  I  would  add  that  it  is  only  experience  that 
teaches  us  the  most  available  plants  for  city  house- 
hold horticulture  and  the  best  means  of  managing 
them.  I  would  add  that  of  all  the  geranium  kind  the 
common  horseshoe-leaved  variety  is  that  which  Mr. 
Parkes  speaks  of  as  having  flourished  best  in  Bloomsbury 
and  St.  Giles's.  I  cannot  leave  what  this  gentleman  says 
^u'Z^t  ^"''*^«^  quoting  him  in  respect  to  the  benefit 
which  he  speaks  of  as  having  accrued  to  the  poor  of  these 
localities  by  the  fostering  of  their  natural  love  for  flowers. 
"  Many  instances,"  he  says,  ••  of  the  way  in  which  this 
»ve  for  flowers  evinced  it«lf  came  under  my  notice,  and 


I  will  mention  two  or  three  as  illustrations  of  the  strength 
of  this  love  as  proved  by  the  efforts  made  by  individoils. 
A  poor  man,  living  in  a  close  little  back  room  on  ths 
third  floor,  and  eking  out  a  ¥rretched  existence  by  ill-paid 
army  work,  transformed  an  old  fish-basket  into  a  smali 
garden.  In  this  he  had  sown  a  few  simple  annuals,  bat 
they  were  all  so  well  grown  and  so  tastefully  arranged, 
that  Mr.  Sowerby,  the  judge  at  the  Rossell-square  Flower 
Show,  specially  recommended  them  for  an  extra  prize.  A 
poor  widow,  living  in  a  back  cellar,  into  which  the  bod- 
shine  came  only  for  one  hour  in  the  day,  aoxioasly 
watched  for  that  hour  to  come  round,  in  the  hope  that 
her  geranium  might  have  every  chance.  The  result  of 
all  this  care  was  not  very  encouraging,  for  the  plant  only 
just  lived  and  never  attempted  to  flower.  But  yet  it  wu 
a  great  comfort,  notwithstanding,  to  this  poor  woman. 
She  said  to  Mr.  Parkes.  *  I  never  thought  before  that  a 
flower  would  live  in  my  room.  I  did  not  believe  before 
tiiat  I  should  ever  care  for  anything  again  in  this  world 
like  as  I  have  cared  for  that  geranium.  Indeed,  sir,  I'ta 
got  almost  to  love  it  as  if  it  could  speak.' 

"  A  poor  man,  into  whose  room  sunshine  never  came, 
with  a  zeal  and  energy  worthy  of  praise,  made  ao  am- 
bitious attempt  at  a  conservatory  by  means  of  an  old 
orange  box,  and  a  second-hand  window  sash,  which  he 
nailed  against  the  wall  of  the  back-yard  of  the  premim 
in  which  he  lived,  and  exhibited  some  vexy  creditable 
specimens  of  plants  grown  under  difficulties. 

"  There  was  living,  at  the  time  of  the  first  flower  show, 
an  old  man,  whom  no  one  could  indooe  to  leave  hia 
room.  The  clergyman,  the  Scripture-reader,  and  the 
City  missionary  had  all  failed  to  move  him,  and  their 
arguments  were  as  nothing  to  him.  He  had  lived  so 
long  in  seclusion,  that,  as  he  said, '  he  was  ashamed  to 
be  seen  in  the  street,  the  people  would  all  stare  at  him 
so ;'  and  so  strong  a  hold  had  this  strange  feeling  on  him, 
that  for  years  he  had  not  crossed  the  threshold.  A  plant 
was  given  him,  in  the  faint  hope  that  it  might  supply  him 
with  a  fresh  interest  in  life.  He  was  greatly  pleased,  and 
bestowed  much  care  and  attention  upon  it,  and  at  the 
time  of  the  show  brought  it  in  his  own  hands  to  the 
room,  sapng  that  he  would  not  trust  it  to  the  care  of  any 
one  else.  He  had  a  prize,  and,  to  the  surprise  of  us  all, 
without  any  personal  solicitation,  he  afterwards  presented 
himself  at  the  Sunday  evening  service,  and  became  a 
regular  attendant  there. 

*'  Other  instances  might  easily  be  produced  to  show  the 
individual  interest  which  was  taken,  but  enough  has  been 
said  to  prove  this.     At    tho    workmen's   club  it  wis 
an  absorbing  topic  ;  a  rivalry  was  established  between 
certain      members    of    the    club.      Geraniums    wen 
matched  against  geraniums  for  the  prize,  and  aonnak 
against  annuals ;  and  the  best  mode  to  water  the  soil  and 
wash  the  leaves  of  the  plants  was  a  frequent  subject  of 
discussion.    One  man  had  the  temerity  to  say  that  he 
could  grow  a  cauliflower,  and  IJut  before  another  show  be 
would  make  the  attempt.    ARer  the  last  exhibition  the 
members  of  the  workmen's  club  were  so  satisfied  with 
their  powers  as  flower-growers,  that  they  said  they  were 
willing  to  grow  flowers  against  any  other  club  of  working 
men  in  London.     No  one,  I  think,"  adds  the  author, 
"  with  these  facts  before  him,  can  doubt  that,  whether  we 
look  at  the  general  results  of  the  flower  shows  or  the  indi- 
vidual interest  as  proved  by  these  examples,  there  is  aiesl 
love  of  flowers  among  the  working  classes  of  London." 
No  doubt,  indeed,  this  taste  may  be  said  to  be  innate  in 
nearly  all.    Bacon,  Lord  Verulam,  who  is  so  good  an  ex- 
ponent in  few  words  of  large  facts,  says  that  the  "  Al- 
mighty first  planted  a  garden,"  and  "  that  it  is  the  purest 
of  human  pleasui-es,"  adding,  "  that  it  is  tho  greateit  re- 
freshment to  tho  spirit  of  man,  without  which  buildings 
and  palaces  are  but  gross  handiworks."    Thus  does  the 
philosopher  express  not  only  the  universality  and  propriety 
of  the  taste  for  horticulture,  but  also  suggests  indirectly 
its  familiar  association  with  architecture. 
The  love  of  powers  among  the  rioher  clanes  in  London 
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u  evident  enough.  Barely  do  you  enter  a  large  house 
without  seeing  proof  of  it.  And  we  may  be  certain  also 
that  it  would  be  more  frequent  than  it  ia  in  the  dwellings 
of  the  poorer  and  working  claases  had  they  improved 
iaciiitiee  for  it.  Moreover,  there  are  the  SoldieiB  and 
SaQon.  I  have  heard  that  the  first  fuchsia  seen  in  this 
ooontry  wasdisoovered  in  a  pot  at  the  window  of  a  sailor's 
wife  in  one  of  the  semi-marine  regions  of  Wapping  or 
Botherhtthe,  by  some  wandering  and  wondering  bota- 
nisti  whooe  steps  chance  had  led  that  way.  Even  if  in 
the  particalar  instance  of  this  beautiful  plant  this  be  a 
myth,  yet  I  believe  I  am  not  in  error  in  saying  that  for 
maoy  valuable  early  introductions  into  this  ooontry  from 
foreign  parts  of  beautiful  and  useful  plants,  we  have  been 
indebted  to  our  sailors.  Might  it  not  be  then  but  fair  for 
M  to  see  if,  wherever  there  are  poor  sailors*  homes,  either 
00  water  or  on  land,  we  might  not  offer  them  facilities  for 
flower  growth,  and  perhaps  encourage  them  by  prizes  ? 

Also  in  respect  to  the  sister  service,  the  army,  I 
do  not  know  any  class  to  whom  facilities  for  the  gratiiica- 
tioQ  of  this  taste  would  be  more  welcome.  It  has  been 
ioggested  to  me  by  a  good  military  authority  that  many 
of  the  soldiers  might  like  to  grow  mustard  and  cress  at 
their  barrack  windows  in  preference  to  flowers.  I  am  not  so 
lore  of  this.  But  if  it  were  so,  no  matter.  There  is  a  charm 
even  in  watching  so  simple  an  operation  of  nature  as  the 
development  of  a  cress-seed  into  a  plant,  and  none  the  less 
•0  because  the  plant  responds  in  food  as  amusement.  And 
this  amusement  is  of  a  home-like  character,  and  might 
well  lend  a  relief  to  the  monotony  of  a  barrack  life.  At 
the  windows  of  some  of  the  barracks  in  London  are  aocord- 
iogly  to  be  noticed  expedients  for  the  growth  of  flowers. 
It  has  been  suggested  to  me  again  that  these  perhaps  are 
the  windows  of  non-commissioned  ofiicers.  They  possibly 
have  the  most  leisure,  but  window  gardening  is  just  one 
of  those  things  that  take  no  appreciable  time,  and  I  be- 
lieve in  the  almost  universality  of  the  taste  without  refer- 
ence to  station.  The  existence  of  this  taste  among  those 
of  whom  by  far  the  largest  part  have  formerly  been  pri- 
vate soldiers  (I  mean  the  Chelsea  pensioners),  is  to  be  seen 
in  the  garden  plots  they  occupy  in  the  grounds  of  Chelsea 
Hospital. 

The  part  of  London  around  that  institution  has  been 
much  improved  of  late,  and  no  pleasanter  Sunday  after- 
iKK>n  may  be  spent  than  by  going  fir^t  to  the  chapel  ser- 
vice at  three  o'clock,  where  Uie  old  pensioners  form  the 
larger  portion  of  the  congregation,  over  whose  heads  hang 
the  banners  battered  in  many  a  conflict,  and  after  service 
itroUiog  in  the  large  and  varied  grounds  belonging  to  the 
Hospital,  which  have  been  laid  out  with  much  taste.  One 
thing  I  am  sorry  for,  viz.,  that  the  plots  allotted  to  the 
old  pensioners  have  been  removed  from  their  original 
eituatioa  to  a  part  less  favourable  to  them ;  but  still  they 
form  to  me  the  most  interesting  part  of  the  whole  grounds. 
These  little  allotments  of  garden  ground  are  between 
five  and  six  yards  square  each  of  them,  and  it  is  entertain- 
iagto  see  the  variety  of  treatment  they  display.  In  some 
yon  see  a  little  hut  built  as  a  garden  seat ;  in  others,  an 
improvised  greenhouse ;  in  others,  monumental  trophies, 
grotesque  heads,  and  plaster  casts,  are  intempersed  in  the 
borders.  Some  are  utilitarian,  and  grow  vegetables; 
others  ornamental,  and  devoted  to  flowers,  and  moit 
combine  both.  Among  them  were  several  plots  for  the 
titbing  of  musk  plants,  and,  as  as  respects  one  plot,  I  was 
informed  that  the  season  before,  by  the  careful  roanage- 
mtnt  of  the  occupant,  he  had  realised  £6.  The  embryo 
or  young  musk  requires  much  care  during  the  winter  to 
ensure  iu  early  growth.  This  plot  was  so  arranged  that 
in  the  spring,  when  the  street  hawkers  of  musk  came 
to  buy  it,  it  could  be  easily  removed  with  the  layer 
of  earth  in  which  it  grew  without  disturbance  to  the  roots, 
which  is  a  great  point,  ss  I  was  told  by  a  cheerful  old 
pensioner  1  met  there,  who  was  my  ready  infotmant,  but 
not  the  tenant  of  the  plot  in  question.  And  I  have  been 
further  informed  that  at  one  time  the  chief  supply  to 
London  of  mvak  plants  was  from  the  little  plots  of  these 


old  soldiei-s ;  and  even  now  that  musk  has  become  a 
much  commoner  plant,  and  there  many  other  sources  of 
supply,  their  occupation  in  this  way  is  not  quite  gone. 
These  evidences,  however,  are  enough  to  show  that  the 
love  of  flowers  and. gardening  is  anything  but  dead  in 
the  soldier's  heart,  and  some  encouragement  would  doubt- 
less give  it  fi*esh  vitality. 

I  also  met  lately  in  a  report  of  the  gardening  of  some 
of  our  regiments  in  India,  that  the  men  were  very  readily 

E leased  with  that  occupation  when  the  gardens  were  near, 
ut  that  they  did  not  like  to  go  far  to  them.  But  here 
they  might  have  them  in  miniature  at  their  barrack 
windows,  where,  as  in  cities,  no  other  space  could  be  af- 
forded them.  I  am  glad  thus  to  see  in  the  almanack 
sheet  and  programme  of  proceedings  for  this  year  of  the 
Royal  Horticultural  Society  in  Kensington,  of  which  I 
have  the  pleasure  and  amusement  to  be  a  member 
and  neighbour,  that  prizes  are  offered  to  both  sailors  and 
soldiers  for  the  growth  of  flowers.  The  area  of  such 
encouragement  might  be  further  extended,  as  to  alms- 
houses, model  lodging-houses,  and  the  convalescent  wards 
of  hospitals;  and  if,  in  the  first  instance,  in  the  con- 
struction of  these  and  of  banacks,  it  were  to  enter  into 
the  plan  to  provide  facilities  for  such  domestic  growth  of 
plants  at  elevations,  especially  at  windows,  accommodation 
might  be  easily  ensured  for  much  larger  masses  of  earth 
tiian  have  hitherto  been  attainable,  and  with  excellent 
architectural  effect,  in  which  the  string  courses,  for 
instance,  might  take  up  and  continue  the  line  of  struc- 
tural fixtures  necessary  for  the  receptacles  in  question. 
I  think,  also,  that  if  we  look  back  for  a  few  years,  we  may 
perceive  that  the  public  taste  has  been  going  in  the  direc- 
tion of  freer  and  larger  accommodation  for  flowers  in  con- 
nection with  dwellings.  Formerly  a  few  separate  pots  of 
flowers  were  all  we  saw  at  windows,  confined  by  perhaps  a 
bar  of  iron  for  safety.  Then  came  the  wooden  mignonette 
and  flower  boxes,  which  now  for  some  years  we  have  seen 
in  terra-cotta  also,  prettily  wrought.  And  now  we  find 
commonly  about  in  the  best  parts  of  London  receptacles 
of  a  larger  size  and  more  elaborate  decoration  on  the  win- 
dow sills  of  our  largest  houses,  and  faced  with  the  beauti- 
ful tiles  of  Messrs.  Minton  and  others  of  our  best  manu- 
facturers. Having  myself  been  for  same  years  a  window 
gardener,  and  my  plants  thriving  better  at  my  windows 
than  in  my  garden  below,  it  naturally  suggested  itself  to 
me  to  provide  receptacles  of  a  still  larger  size,  and  my 
windows  being  French  casements,  opening  outwards,  I 
could  not  have  them  on  the  sills.  I  therefore  projected 
these  receptacles  further  out,  and  so  that  the  top  of  the 
earth  contained  in  them  should  be  level  with  and  not 
above  the  sills.  I  had  these  made  in  iron  by  the  Coal- 
brookdale  Iron  Company,  so  as  to  contain  as  much  as  two 
barrowfuls  of  garden  mould,  besides  two  inches  in  depth 
of  fragments  of  flowerpots  broken  small  for  drainage. 
These  are  capable  of  perfect  support  by  various  means,  as 
I  have  tested;  but  I  think  the  best  and  completest  is 
where  the  receptacle  or  **  window  garden"  is  made  in  one 
casting  with  the  window-sill,  which,  bein^  let  or  fixed  into 
the  brickwork  at  the  base  of  the  window,  like  other  window- 
sills,  only  a  little  further  in,  the  whole  affair  becomes  per- 
fectly self-supporting  to  the  extent  of  five  times  the  weight 
of  earth  that  can  be  put  in  it.  By  this  means,  also,  no 
damp  can  enter  the  wall,  and  the  drainage  is  provided 
for.  Practically  there  is  no  appreciable  drip,  the  mass  of 
earth,  in  common  cases,  absorbing  and  evaporating  the 
moisture.  But  in  the  case  of  ferns,  and  any  plants  re- 
quiring a  superabundance  of  moisture,  two  little  sixpenny 
tins,  of  appropriate  shape,  hung  over  the  sides,  catch  the 
drip  from  the  two  drainage  holes,  which  are  amply  suffi- 
cient, inasmuch  as  there  are  two  inches  of  drainage  all  over 
the  bottom  of  the  window-garden,  as  mentioned  above, 
which  runs  off  the  superabundance  into  the  drainage 
tins,  which  may  thus,  from  time  to  time,  be  again  emptied 
into  the  window-garden.  These  also  evidently  afford 
safety  at  nursery  windows ;  they  are  capable  of  being 
glazed  wholly  up  the  window,  or  partly  up,  as  may  be 
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Be«n  in  front  of  a  honse  in  PiGcadilly,  and  they  might 
be  even  heated  by  pipea,  &c.,  &c.,  but  in  all  cases  evi- 
dently the  firat  point  is  to  obtain  a  firm  sabstractnre  and 
ropport. 

In  this  kind  of  iron  window-garden  I  have  had  mnch 
tniccess  in  raising  plants  and  flowers  from  seed  in  the 
usual  way,  and  also  when  bedded  out,  when  they  have 
thriven  with  marked  luxuriance;  and  this  not  only  at 
my  own  house,  but  in  some  experimental  receptacles  in 
the  Royal  Horticultoral  Gardens  last  year,  during  which 
the  same  flowers  flourished,  without  renewal,  throughout 
the  season,  until  late  in  the  autumn,  and  although  they 
were  raised  bat  a  few  feet  from  the  ground,  yet,  from  some 
unexplained  cause,  the  growth  and  bloom  of  the  plants 
and  flowers  in  them  was  much  superior  to  thai  of  similar 
kinds  near  them,  growing  in  the  usual  way  in  the 
earth.  Whether  this  was  owing  to  a  greater  amount  of 
air  getting  to  the  roots  of  the  plants  in  the  window- 

§  ardent,  and  so  stimulating  them,  I  know  not,  but  this 
ifl'erence  of  luxuriance,  and  continuance  of  bloom,  was 
remarked  by  many.  The  plants  in  question  were  chiefly 
deutzia  gracilis,  heliotrope,  pelargoniums,  scarlet  gera- 
niums, fuschias,  genista,  (^ceolarias  and  scented  petunias, 
andgazania  splendens. 

With  early  bulbs,  in  these  window  gardens,  I  have  not 
had  such  marked  success.  Although  they  are  in  fair 
bloom  now,  they  are  little  better  or  earlier  than  those 
in  my  garden  below,  and  by  no  means  show  the  same 
superiority  as  the  geraniums  and  summer  plants.  This  I 
attribute  to  their  exposed  and  unprotected  position  during 
the  winter,  high  in  the  air,  and  thus  perhaps  the  same 
quality  and  airy  situation  which  favours  the  later  plants, 
acts  adversely  to  the  early  ones.  The  window-garden, 
indeed,  is  attacked  directly  by  frost  below,  in  front, 
and  at  the  sides,  as  well  as  at  the  surface  of  the  contained 
earth ;  and  this  year,  with  its  alternations,  has  been  a 
trying  one.  Next  year,  however,  I  mean  to  try  matting 
closely  these  window-gardens  below,  and  round  the 
sides,  the  matting  lapping  over  the  top,  so  that  on  fine 
days  it  may  be  easily  opened  from  the  windows,  to  let  in 
the  air  and  sun  to  the  plants,  and  I  hope  by  this  means 
that  while  I  retain  the  advantage  of  their  high  and  airy 
position  for  the  bulbs,  on  the  other  hand  I  may  shield  them 
from  the  alternations  of  frost. 

It  were  easy,  of  course,  to  have  the  bulbs  forwarded  in 
A  conservatory  in  pots,  and  then  that  they  should  bo 
plunged  in  the  earth  of  the  window  garden  when  the 
winter  is  over,  but  my  aim  has  been  to  treat  these  recep- 
tacles legitimately  as  aflbrding  miniature  gardens  in  all 
respects,  without,  however,  of  course,  any  piejudice  to 
their  being  need  in  other  ways  as  merely  the  receptacles  of 
pots,  as  might  be  preferred  by  others. 

There  would  be  no  excuse  for  my  attempting  to  enter 
in  detail  on  other  branches  of  raising  plants  and  flowers 
beside  those  of  which  I  have  had  individual,  and  perhaps 
novel  experience.  As  regards,  however,  other  facilities 
for  city  gardening  for  indoors  as  well  as  out,  1  cannot 
well  treat  the  subject  without  allusion  to  them.  Excel- 
lent information  on  these  matters  is  to  be  found  in  two 
little  books  by  Miss  Maling,  entitled  *•  Indoor  plants,  and 
how  to  grow  them,"  and  "  Flowers  and  foliage  for  indoor 
nlant  cases  ;*'  also  in  a  manual  on  window-gardening  by 
Mr.  Robert  Fish ;  and  on  the  table  you  will  see  these 
illustrated  by  the  various  appliances  arranged  there. 

All  the  devices  and  gracefuljarrangements,  of  which  these 
are  samples,  are  evidences  of  the  increase  of  the  love  of 
flowers  m  the  population  generally,  and  the  derire  of  im- 
movements  in  accommodating  them,  and  fostering  their 
growth  either  within  or  directly  attached  to  bouses ;  and 
when  in  London  we  walk  abroad,  we  see  proofs  as  marked 
in  the  great  improvements  of  our  public  parks  in  this  re- 

S>ect,  not  only  in  the  more  courtly  quarters  of  St.  James's, 
egent'spark,  Hyde-park,  and  Eensington-gardens,  where 
we  are  so  much  indebted  to  Lord  Llanover,  Lord  John 
Manners,  the  late  Mr.  Fitzroy,  and  Mr.  Cowper,  the 
preient  fint  oommiaioner,  bat  they  aro  equally  visible  in 


Battersea,  and  also  in  Victoria  Park,  where  Mr.  Praiton, 
aided  by  various  gentlemen,  is  fcfrward  in  the  developineot 
of  the  same  taste.  Nowhere,  however,  can  a  better  dis- 
play be  seen  than  at  the  Crystal  Palaos,  where  the  geniiu 
of  Sir  Joseph  Paxton  has  so  well  combined  art  and 
nature.  In  another  direction  fi-om  this  great  city,  it 
is  a  delight  to  see  its  inhabitants  enjoying  the  varied 
sources  of  interest  and  information  in  the  Royal  Gardens 
at  Kew,  BO  much  improved  and  improving  under  the 
scientific  and  refined  taste  of  Sir  William  and  Dr. 
Hooker ;  and  beside  these  are  the  Horticultural  Gardens 
at  Kensington  and  Chiswiek,  fnd  the  Royal  Botanic 
Gardens  in  Regent*8-park.  Bat  we  need  not  travel  ao 
far  a-field,  at  least,  for  an  autumn  show  of  flowers. 
Nothing  can  illustrate  the  prevalenee  of  the  love  of 
flowers  more  than  its  penetration  into  the  very  citadel  and 
temple  ef  law  itself.  Not  fu  from  here,  and  in  the  hmi 
of  town,  as  yon  all  know,  is  to  be  seen  yearly  a  besatirtil 
show  of  flowers  in  the  Temple  Gardens,  chiefly  chrysan- 
themums, under  the  management  of  Messrs.  Broome  and 
Dale,  the  Temple  gardeners. 

Moreover,  the  smoke  of  London  Is  lessening.  The 
Thames  is  to  be  parified,  and  we  are  to  have  a  Thames 
embankment,  vieing,  we  trust,  in  beauty  and  magnificence 
with  any  river- side  terraces  in  the  world,  and  here  we  msr 
well  hope  that  oar  love  for  horticulture  in  connection  with 
architecture,  as  indicated  by  Bacon,  may  find  an  adequate 
development,  and  the  more  the  subject  of  the  growth  of 
flowers  and  plants  in  towns  is  winnowed,  the  better  shall 
we  be  prepared  to  deal  with  it  when  it  may  come  to  ns  on 
this  large  scale.  It  has  been  suggested  several  timet 
of  late  that  this  embankment  and  these  terraces  should  be 
decorated  by  art ;  so  be  it,  but  let  Nature  come  io  u 
well  to  add  her  decorations,  and  the  study  of  what  plants 
and  what  flowers  thrive  best  in  cities,  and  nnder  what 
treatment  and  at  what  elevations,  is  surely  appropriate, 
when  we  have  in  prospect  such  a  scope  for  the  cul- 
ture of  flowers  en  a  large  scale,  as  well  as  the  planting  and 
cultivation  of  such  trees  as  best  thrive  in  London— as  the 
plane-tree,  of  which  Lord  Llanover  had  so  many  planted 
about  London — a  boon  to  future  generations. 

Just  now  I  mentioned  elevation  as  favourable  to  the 

frowth  of  flowers  and  plants  in  public  places  in  citief,  and 
will  now  offer  a  few  concluding  remarks  as  to  the 
same  situation  in  smaller  areas  as  regards  domestic  gar- 
dening. Window  gardening  is  most  valuable,  evidentlr. 
where  there  is  no  other  space  for  the  purpose,  and  u 
aflbrding  to  almost  every  one  who  has  a  window  tbe  op- 
portunity of  horticulture  on  a  limited  scale.  But  in  manr 
localities,  even  without  going  far  into  the  suburbs,  ihtrc 
are  small  garden  plots  attached  to  the  houses,  tsoA  ^ 
alluding  to  them  as  part  of  my  subject  I  cannot  do  better 
than  follow  Miss  Maling's  observations  quoted  above,  in 
which  mention  is  made  of  the  great  advantage  which 
arose  in  her  experience  from  giving  elevation  to  the  situa- 
tion of  the  plants.  I  have  alnady  mentioned  what  occor- 
red  in  the  Horticultoral  Gardens  from  an  elevation  of  ooly 
four  feet,  and  I  found  the  same  advantage  in  my  o*b< 
which  is  contracted  and  hedged  round  with  walls  and  lim^* 
trees.  Heret  also,  I  plao^  an  iron  receptacle  the  nme 
height  against  the  wall  on  ene  side,  in  which  I  found  ffiig* 
nonette  grow  much  more  freely  than  in  the  borders  near. 
and  a  genista,  especially,  increased  five-  fold  in  the  coarse  of 
the  season,  during  which  it  flowered  continuously.  This 
led  me  to  the  idea  of  a  general  raising  of  all  the  beds  of  a 
small  contracted  garden,  so  as  to  afford  them  a  freer  cir- 
culation of  air  and  more  sun.  No  doubt  this  is  io  some 
degree  expensive,  but  in  a  small  garden  would  be  nogreit 
matter,  and,  I  believe,  would  ensure  the  growth  of  pltots 
and  flowers  in  situations  where  they  would  not  thrive  at 
the  usual  level,  for  every  foot  of  elevation  giv«  •" 
improved  stratum  of  atmosphere.  It  is  evident  that  some- 
thing of  this  treatment  is  seen  in  the  planting  and  grovtii 
of  flowers  in  Iwge  vases,  and  on  trunks  of  trees  sawn  ioto 
blocks,  and  on  rockwork ;  bat  hi  these  eases  not  at  all 
the  same  amoont  of  earth  or  oqoilHy  of  dnini^  i>F^ 
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Tided  for.  In  deep-rooted  planta  this  plan  would  not  be 
efficicioaSy  probably,  as  they  would  hardly  change  their 
habitfl  to  suit  thia  mode  of  culture ;  but  for  most  plants 
tad  flowers*  luch  aa  are  usually  sown  or  bedded  out 
io  parterres,  nine  inches,  or  at  most  a  foot,  in 
depth  of  earth,  with  two  inches  of  broken  pots  below 
for  drainage,  would  be  sufficient.  The  receptacles 
for  theM,  whether  of  iron,  terra*cotta,  or  masonry, 
would  be  nearly  flat-bottomed  and  elevated  on  orna- 
meatal  atandanlfl ;  and,  having  made  some  little 
^[etchee  of  the  general  effect,  although  too  slight  to  be 
ued  as  illastcailons,  I  conceive  that  the  elevation  of  all 
the  parterres  of  a  small  garden  in  a  regular  pattern  in 
thii  manner  is  capable  of  much  elegance  and  convenience 
as  well  as  advantage  to  the  growth  of  the  plants.  It 
would  probably  be  productive  of  some  novel  effects  in  ap- 
pearanoe,  and  would  be  without  precedent,  but  sopuch  the 
better  for  that.  I  have  spoken  of  its  convenience,  which 
would  be  particularly  the  case  as  regards  lady  visitors  and 
lady  gardeners.  The  crinolines  would  then  find  am  pie  space 
to  sweep  under  the  parterres  instead  of  over  them,  as  they 
ofien  do  to  the  detriment  of  the  flowers,  in  a  small  gar- 
dtro,  where  the  walks  were  not  originally  laid  out  in  con- 
templation of  that  remarkable  personal  embellishment. 
As  regards  stooping  also,  it  does  away  with  the  necessity 
of  this  either  for  sowing,  planting,  tending,  or  examining 
the  flowen,  and  evidently  their  bloom  and  fragrance  are 
more  directly  available.  Mignonette,  for  instance,  when 
placed  in  the  ground,  you  would  hardly  perceive  the 
Bcent  of  in  walking  by,  but  raise  it  some  three  or  foar 
feet,  and  let  it  grow  there,  and  it  will  welcome  you  with 
ite  fragnmoe  whenever  you  go  near.  Thus  will  you  be 
better  repaid  for  your  care,  and  the  plant  will  be  much 
obliged  to  you. 

As  it  appears  to  me,  this  is  a  plan  which  might  be  well 
adopted  in  the  suburbs,  which  the  closer  and  loAier  march 
of  bricks  and  mortar  is  now  invading  in  all  directions, 
and  the  thus  raising  the  parterres  in  this  artificial 
manner  a  yard  or  so  in  elevation  would  be  tantamount  in 
effect  upon  the  plants  to  removing  them  a  mile  or  so  into 
the  coontiy.  I  acknowledge  that  the  building  activity  in 
my  own  neighbourhood  gave  rise  to  this  idea  in  my  mind, 
and  altboDgh  my  little  garden  is  by  no  means  yet  in  the 
condition  to  require  this  general  hoisting,  yet  I  confess  I 
bold  it  in  reserve  with  some  satisfaction  for  the  possible 
titne  when  I  may  think  it  expedient,  for  as  far  as  I  have 
tested  the  plan,  I  have  found  it  to  be  attended  with  success. 
This  whole  subject  of  the  treatment  of  flowers  and 
plants  in  and  about  great  cities  is  one  fertile  of  ideas,  and 
it  does  not  appear  of  small  interest  even  in  respect  to 
London  itself,  when  we  ask  ourselves  the  question,  '<  Of 
iti  three  millions  of  inhabitants  how  large  or  how  small 
>  proportion  love  flowers,  more  or  less  ?"  I  believe  the  pro- 
jortion  is  very  large  that  delight  in  flowers,  ranging  from 
iQaocy  to  age.  i  conceive,  indeed,  that  we  may  be  as 
yet  bai  on  the  threshold  of  the  treatment  of  facilities  for 
domestic  household  gardening  in  cities,  and  1  have  little 
doubt  that  a  few  years  will  see  us  much  advanced  in  this 
r^peci.  I  am  rejoiced,  therefore,  to  bring  this  fubject 
Wiore  joo  in  this  room,  and  to  be  sensible  that  the  few 
remarks  I  have  offered  on  it  are  the  forthest  possible 
removed  from  exhaustive,  thus  also  giving  the  more 
room  for  the  observations  of  others,  which  may  pro- 
h\t\y  be  more  practical  as  well  as  more  suggestive 
tlian  my  own.  1  have  indeed  confined  my  remarks 
chiefly  to  my  own  little  experiences,  which  have 
i^oetly  been  in  the  direction  of  such  kinds  of  treatment  as 
i&ight  be  available  to  the  aHizan  with  his  two  or  three 
windows,  or  the  invalid  with  his  one ;  in  which  cases  a 
glimpse  might  be  aflRorded  as  it  were,  of  the  country  amid 
brick  walls,  lending  a  breath  and  sentiment  of  poetry  to 
<iwe]Ung8  too  apt  to  be  prosaic. 

Having  thus  returned  to  my  starting  point,  **  the  growth 
of  flowers  and  plants  in  cities,"  and  the  cheering  adjunct 
it  affords  even  to  the  insufficient  dwellings  of  the 
(^oor,  I  eaUDOft,  perhaps,  condade  my  leinarks  morel 


appropriately  than  by  the  quotation  of  some  charm" 
ing  lines  by  our  nature-loving  poet  Gowper,  whieh, 
although  composed  in  the  last  century,  are  equally 
applicable  in  our  great  town  now,  and  to  the  present 
snbjoct.  They  occur  at  the  end  of  the  "  Winter  Evening." 
The  poet  says : — 

*•  Tho  love  of  Nature's  works 
Is  an  ingredient  in  the  compound  man, 
Infused  at  the  creation  of  the  kind  ; 
And  thongh  the  Almighty  Maker  has  throughout 
DLscrlminaled  each  from  each,  by  strokes 
And  touches  of  His  hand,  with  so  much  art 
Diversified,  that  two  were  never  found 
Twins  at  all  points — yet  this  obtains  in  all 
That  all  discern  a  beauty  in  His  work?, 
And  all  can  taste  them :  minds  that  have  been  formed 
And  tutored  with  a  relish  more  exact. 
But  none  without  some  relish,  none  unmoved. 
It  is  a  flame  that  dies  not  even  there 
Where  nothing  feeds  it.    Neither  business,  crowds, 
Nor  habits  of  luxurious  city  life. 
Whatever  else  they  smother  of  true  worth 
In  human  bosoms,  quench  it  or  abate. 
The  villas,  with  which  London  stands  begirt 
Like  a  swarth  Indian  with  his  belt  of  beads. 
Prove  it.    A  breath  of  unadulterate  air, 
Tho  glimpse  of  a  green  pasture,  how  they  cheer 
The  citizen,  and  brace  his  languid  frame  I 
Ev'n  in  the  stifling  bosom  of  the  town 
A  garden  in  which  nothing  thrives  has  charms 
That  soothe  the  rich  possessor ;  much  consoled 
That  here  and  there  some  sprigs  of  mournful  mint, 
Of  night-shade  or  valerian,  grace  the  well 
He  cultivates.    These  serve  him  with  a  hint 
That  nature  lives ;  that  sight-refreshing  green 
Is  still  the  livery  she  delights  to  wear. 
Though  sickly  samples  of  the  exuberant  whole. 
What  are  the  casements  lined  with  creeping  herbs. 
The  prouder  sashes  fronted  with  a  range 
Of  oi'ange  myrtle,  or  the  fragrant  weed 
The  Frenchman*s  darling  ?  are  they  not  all  proofs 
That  man,  immured  in  cities,  still  retains 
His  inborn  unextinguishable  thirst 
For  rural  scenes,  compensating  his  loss 
By  supplemental  shifts,  the  best  he  may  ? 
The  most  unfurnished  with  the  means  of  life, 
And  they  that  never  pass  their  brickwall  bounds 
To  range  the  fields  and  treat  their  lungs  with  air, 
Yet  feel  the  burning  instinct :  overhead 
Suspend  their  crazy  boxes  planted  thick 
And  watered  duly.     There  the  pitcher  stands, 
A  fragment,  and  the  spoutless  teapot  there 
Sad  witnesses  how  dose-pent  man  regrets 
The  country,  with  what  ardour  he  contrives 
A  peep  at  nature  when  he  can  no  more.** 

DISCUSSION. 

Mr.  V  AHLVT  made  some  observations  upon  early  methods 
of  domestic  floriculture  which  had  come  under  his  notice, 
and  pointed  out  how  the  growth  of  confervn  and  other 
water  plants  converted  hard  water  from  a  well  into  sofl 
water,  suitable  for  watering  plants. 

Mr.  Philip  Palmer  said  the  subject  which  Mr.  Bell 
had  introduced  was  one  of  great  interest  and  importance 
to  all  who,  from  necessity  or  inclination,  resided  in  large 
towns.  As  one  of  that  class  he  had  for  many  years  at- 
tempted to  make  up  for  the  want  of  a  sarden  by  resorting  to 
the  plan  recommended  in  the  paper.  Living  as  he  did  with- 
in a  few  hundred  yards  from  the  spot  on  which  they  were 
assembled,  he  had  not  even  the  advantages  of  Mr.  Bell's 
suburban  garden,  but,  nevertheless,  his  attempts  at  flori- 
culture had  been  attended  with  very  fair  success.  With 
regard  to  growing  plants  on  the  top  of  the  house,  he  found 
that  they  were  often  killed  by  frost  in  the  winter,  and  by 
the  sun's  heat  in  the  summer.    He  might  mention  Hbait 
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perhaps,  hia  moet  suoceesfnl  reenlts  had  been  obtained 
with  cnrrant  trees,  from  which  he  had  gathered  crops  on 
a  small  scale.  He  had  also  succeeded  in  growing  some 
very  creditable  ferns,  of  which  he  had  placed  some  sped- 
mens  on  the  table.  He  stated  these  facts  for  the  en- 
couragement of  others ;  if  they  failed  in  flowers  they  could 
fall  back  upon  ferns,  which  were  easily  procured.  He 
seldom  visited  a  fresh  spot  in  the  country  without  bring- 
away  some  specimens ;  and  his  collection  (which  con- 
tained many  foreign  ferns  as  well  as  British)  amounted 
to  nearly  700  plants.  He  also  called  attention  to  a  plant 
well  suited  for  window-culture — the  BryophyUum  caly- 
ctftum,  cultivated  by  his  daughter  within  his  residence. 
It  was  propagated  from  the  leaf  of  the  plant  itself,  and 
would  grow  to  the  height  of  three  or  more  feet  in  a  pan 
and  glass  shade.  He  should  be  happy  to  find  that  the 
results  he  had  obtained  led  others  to  try  the  experiment. 

Mr.  J.  Bailet  Dbmton  could  not  allow  the  observations 
of  the  last  speaker  to  pass  without  saying  a  word  upon  the 
growth  of  fruit  trees  under  glass.  From  his  own  experi- 
ence he  found  that  these  might  be  8noce8:«fi^ly  cultivated 
in  London  and  the  suburbs.  He  believed  currant  bushes 
would  grow  very  well  indeed  under  glass  on  the  roofs  of 
the  London  houses,  and  he  was  quite  sure  peaches  and 
nectarines  would  do  so ;  he  knew  of  no  more  interest- 
ing plant  to  cultivate  under  such  circumstances  than  the 
peach,  the  bloom  of  which  was  very  beautiful,  and  the 
iruit  as  it  was  developed  still  more  interesting  and  agree- 
able. He  had  grown  that  plant  in  pots  in  his  own  garden, 
which  was  not  a  large  one,  and  they  succeeded  veiy  well, 
the  trees  having,  in  some  instances,  yielded  as  many  as 
two  score  of  peaches  each.  A  more  interesting  sub- 
ject than  this,  he  said,  could  hardly  be  introduced  to 
urban  populations,  and  he  congratulated  Mr.  Bell  on  the 
able  and  agreeable  manner  in  which  he  had  brought  it 
before  them. 

Mr.  Qt,  F.  Wilson,  F.R.8.,  said  two  or  three  years  ago 
an  article  appeared  in  one  of  the  periodicals,  entitled 
"  Orchards  m  Oheapside,"  in  which  the  writer  recom- 
mended growing  fruit  trees  on  the  roofs  of  houses  in  the 
heart  of  London.  With  regard  to  the  growth  of  plants 
in  rooms,  he  would  mention  that  he  saw  a  very  successful 
instance  of  that  plan  in  a  monastery  at  Einsiedeln,  in 
Switzerland,  where,  in  a  plain  whitewashed  apartment, 
roots  of  ivy  were  planted  at  the  four  corners,  ami  as  they 
grew  were  trained  up  the  walls  and  over  the  ceiling,  the 
effect  of  which  was  very  beautiful  indeed.  With  regard 
to  the  promotion  of  this  pursuit  amongst  soldiera,  he 
thought  it  deserved  attention.  The  Emperor  of  the 
French  gave  the  greatest  encouragement  in  this  respect 
to  his  army  in  the  camp  at  Chalons ;  and  when  a  regiment 
left  the  camp  it  was  a  regulation  that  the  gardens  they 
had  cultivated  should  be  broken  up,  so  that  the  succeed- 
ing regiment  had  to  start  afresh  with  the  cultivation  of 
the  plot  allotted  to  them. 

Mr.  SowEBBY  could  confirm  the  statement  made  by  Mr. 
Bell  as  to  the  beneficial  effects  of  encouraging  this  branch 
of  recreation  among  the  working  classes  of  towns.  He 
had  been  a  good  deal  concerned  in  workmen's  flower 
shows,  and  could  state  that  a  marked  improvement  had 
taken  place  in  the  plants  that  were  exhibited.  In  the 
first  instance,  the  shows  were  very  indifferent,  but  in  two 
or  three  years  a  great  improvement  took  place,  not  only 
in  the  variety  of  the  specimens  exhibited,  but  in  the  cul- 
tivation of  the  flowers.  It  was  stated  in  the  paper  that 
the  great  drawbacks  to  the  growth  of  plants  in  towns 
were  high  walls  and  confined  spaces,  where  it  was  said 
the  atmosphere  was  vitiated  and  was  not  favourable  to 
the  vitality  of  the  plants.  To  obviate  this,  Mr.  Bell  had 
recommended  that  the  flower-beds  should  be  elevated 
considerably  above  the  ground.  Undoubtedly  that  was  a 
good  plan,  and  he  apprehended  it  was  to  be  adopted 
prindpaUy  for  the  sake  of  getting  more  light  and  sun- 
shine. He  believed  the  greater  luxuriance  of  plants  in 
the  country  was  not  so  much  owing  to  the  better  state  of 
the  air  as  to  the  large  amoont  of  light  and  sunshine 


which  they  obtained  there.  He  would  mention  that  one 
important  element  of  success  in  house  floriculture  oontiitcd 
in  keeping  the  leaves  of  the  plants  free  from  the  depoiits 
of  soot  and  dust  to  which  they  were  subject  in  large 
towns.  The  leaves  being  the  lungs  of  the  plant,  its 
vitality  in  a  great  measure  depend^  upon  perfect 
freedom  of  respiration,  without  which  vegetable  life 
could  not  be  maintained  any  more  than  animal  life. 

Mr.  Slaok  said  after  forty  years'  experience  as  a  "roof 
gardener  "  he  believed  he  was  approaching  to  somethiog 
like  success.  He  began  by  adding  a  dormer  to  tiie  garret 
in  which  he  slept  during  the  summer  months ;  be  then 
added  other  dormers,  till  he  had  produced  what  was  prac- 
tically a  glass  roof.  He  wished  the  meeting  to  nsder. 
stand  that  he  had  not  adopted  that  plan  entirely  with  a 
view  to  floriculture,  but  an  additional  inducement  was  the 
opportunity  it  afforded  of  enjoying  a  pure  atmosphere. 
Mr.  Slack  having  described  the  method  by  which  he  had 
proceeded  in  converting  his  roof  into  a  greenhouse,  ex- 
pressed his  opinion  that  flowers  and  fruits  might  be  grovn 
to  a  very  lai^e  extent  on  roofs  throughout  London.  Hia 
ovvn  efforts,  he  said,  had  been  chiefly  devoted  to  the  cul- 
tivation of  the  grape  vine,  in  which  he  had  proceeded  by 
different  stages  and  on  a  gradually  increasing  scale  until 
he  had  succeeded  in  pit>ducing  grapes  which  had  as* 
tonished  all  who  saw  them.  On  one  occasion  he  had 
gathered  as  many  as  fifty  bunches  of  a  siae  and  qaality 
that  bore  favourable  comparison  with  those  grown  under 
circumstances  commonly  thought  more  congenial,  namely, 
in  the  hot-houses  of  the  wealthy.  His  success  had  been 
gradual,  but  by  perseverance  in  his  plans  he  had  arrived 
at  results  which  were  highly  interesting  and  satisfactory, 
proving  as  they  did  that  the  system  was  capable  of  beiog 
carried  out  on  a  large  scale  throughout  the  whole  of  Loo- 
don,  very  much  to  the  delight  of  those  who  had  a  taste 
for  such  matters. 

Mr.  Wentwobth  Scott  said  it  was  a  popular  fallacy 
to  imagine  that  the  presence  of  plants  and  flowen  in  a 
sleeping  apartment  was  unhealthy.  It  had  been  asserted 
that  plants  at  night,  when  deprived  of  the  infloenoe  of 
the  sun's  rays,  gave  out  carbonic  acid  gas,  but  this  wu 
not  the  case.  The  fact  was  that  plant^  under  soch  cir- 
cumstances, gave  out  oxygen,  bat  to  a  less  extent  tbao 
when  exposed  to  daylight. 

Mr.  Broome  (of  the  Temple  Gardens)  expressed  the 
pleasure  with  which  he  had  listened  to  the  excellent 
paper  of  Mr.  Bell,  who,  he  said,  had  shown  himself  a gooi 
gardener,  in  the  various  and  clever  expedients  he  bid 
adopted  for  the  gratification  of  his  taste  in  these  matten- 
There  was  one  feature  in  this  subject  which  he  (Mr. 
Broome)  thought  specially  important,  that  was  encooraging 
floriculture  among  the  working  classes  of  large  towns.  He 
had  himself  had  the  satisfaction  of  assisting  in  the  e8(al>* 
lishment  of  no  fewer  than  twenty-four  floricultural  socie- 
ties in  various  parts  of  London  and  the  neighbourhood. 
and  he  had  been  much  gratified  by  the  good  results  that 
had  ensued  from  them.  These  societies  numbered  from 
100  to  120  members  each,  and  exhibitions  were  held 
twice  a-year.  The  effects,  in  a  moral  and  social  point « 
view,  were  most  remarkable ;  as  it  was  shown  that  in 
proportion  as  a  taste  lor  floriculture  prevailed  among  ib« 
working  classes,  their  habits  and  morals  became  improved. 
Besides,  the  love  of  flowers  was  imparted  to  their  familieN 
the  result  of  which,  he  thought,  was  to  be  found  in  the 
fact  that  amongst  the  hundreds  of  thousands  of  ^isitor^ 
to  the  Temple  Gai-dens,  including  a  vast  number  oi 
children,  he  very  seldom  had  occasion  to  complain  of  ^y 
act  of  spoliation  or  injury.  The  societies  to  which  he 
had  alluded  gave  rise  to  a  friendly  and  generous  riva^ 
amongst  their  members  in  the  production  of  the  wA 
flowers,  and  occasionally  some  of  the  members  gave  sh^ 
lectures  on  various  matters  of  natural  history  to  the|r 
brethren.  Having  witnessed  the  satisfactory  reeoln 
which  had  obtained  among  the  working  classes  v^ 
the  encouragement  of  a  taste  for  flowen,  he  ^ 
lately  gone  a  stop  lower  in  the  social  scale,  ana  m 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  March  31,  1865. 


33o 


tamed  his  attention  to  ragged  schools.  He  had 
presented  a  large  quantity  of  flower  roota  to  one  of  these 
schools  in  Clerkenwell,  and  had  been  astonished  to  find 
bow  well  they  were  grown,  showing  the  evidences  of  care* 
ftil  culture.  With  respect  to  shrubs  and  plants  in  London 
be  found  that  what  most  injuriously  affected  vegetation 
was  draughts.  In  parts  of  the  Temple-gardens,  where 
tb^e  were  keen  draughts,  the  trees  and  flowers  died  off. 
He  had  experienced  more  mischief  from  those  draughts 
than  from  the  smoke  of  London.  In  addition  to  the 
pUnts  mentioned  by  Mr.  Bell,  as  suitable  for  urban  culti- 
ration,  he  might  mention  the  rhododendron.  Bulbous 
plaots,  too,  would  grow  well  if  care  were  taken  to  plant 
them  safficiently  early.  Crocuses,  hyacinths,  &c.,  should 
be  planted  at  the  latter  end  of  September,  to  ensure  good 
blowing  in  early  spring.  I^Yom  not  having  planted  his 
crocases  sufficiently  early  last  year,  he  was  now  almost 
sitirely  without  those  blooms.  With  regard  to  that 
great  public  favourite,  the  chrysanthemum,  he  would  re 
mark  that  there  was  scarcely  a  window  or  house  top 
ihrooghout  the  whole  of  London  where  that  really 
b^utiful  plant  might  not,  with  a  moderate  amount  of 
Attention,  be  sncceasfuUy  grown. 

The  Chaibhan  remarked  that  undoubtedly  Mr. 
Broome's  practice  as  well  as  his  precepts  led  them  all  to 
feel  that  there  were  veiy  few  flowers  that  were  more  in- 
teresting to  the  denizens  of  cities  and  towns  than  the 
chrysanthemum.  When  they  observed  the  wonderful 
nriety  in  colour,  and  the  extraordinary  advance  that  had 
been  made  in  the  growth  of  that  flower,  it  was  not  a 
matter  of  surprise  that  it  had  become  so  general  a  favour- 
itf  in  cities.  They  must  all  have  felt  that  a  visit  to  the 
Temple  Gardens  during  the  season  of  the  chrysanthemums 
ns  a  real  gratification,  as  it  was,  in  fact,  almost  the  only 
bright  spot  in  London  during  that  gloomy  period  of  the 
year.  That  flower  was  a  great  favourite  with  the  lawyers; 
whether  it  had  any  peculiar  charms  for  ,the  legal  mind  he 
coold  not  say,  but  it  was  remarkable  that  many  members 
of  that  profession  grew  that  flower  in  their  small  gar- 
dens in  town,  and  took  a  special  interest  in  watching  its 
gitTwth.  An  observation  had  been  made,  that  very  little 
reference  had  been  made  in  the  paper  to  fruit-trees. 
From  the  title  this  was  hardly  to  be  expected.  The 
paper  waa  intended  to  be  chiefly  devoted  to  floriculture, 
and  he  was  sure  the  meeting  would  feel  that  this  subject 
had  furnished  matter,  under  Mr.  Bell's  able  treatment, 
for  a  very  interesting  paper.  Undoubtedly  the  interest  of 
flowers  was  equal  to  that  of  any  branch  of  natural  history. 
They  appealed  to  the  educated  mind  as  well  as  to  the 
artiBtic  mind;  but  they  appealed  also  to  the  humblest 
mind.  The  poor  man  experienced  as  much  pleasure  in 
the  floral  beauties  developed  in  his  small  garden,  or  on  his 
window- sill  or  house-top,  as  the  rich  man  experienced 
in  his  large  gardens  and  conservatories.  Undoubtedly  the 
mflaence  of  floriculture  upon  the  human  mind  was  most 
healthy,  whether  it  was  in  the  humble  garden  of  the  cot- 
tiger,  or  in  the  spacious  conservatory  of  the  rich,  wherever 
the  mind  could  hold  communion  with  flowers,  their  influ- 
e&ce  could  not  fail  to  be  beneficial  and  elevating.  They 
amt  have  been  struck  in  the  exhibition  that  took  place 
tt  the  Agricultural  Hall  last  year,  by  seeing  how  numer- 
oag  were  the  small  specimens  of  natural  history  ex- 
l^ibited,  showing  that  the  working  men  must  have  spent 
many  leisure  hours  in  the  fields  collecting  them.  But  it 
wa5  not  by  the  healthy  alone  that  the  beneficial  influence 
of  flowers  upon  the  mind  was  experienced.  It  was  his 
lot  frequently  to  visit  the  wards  of  an  hospital,  where 
bt  had  seen  the  handful  of  fresh  flowers  brought  to 
the  bedside  of  the  sick,  and  how  cheering  they  were 
to  the  suffering  patient.  Again,  in  tho^e  afflictions 
^hich  resulted  in  the  loss  of  the  mental  faculties, 
they  found  that  there  was  still  a  lingering  love  of  the 
'^eautiee  of  nature  as  presented  in  the  form  of  flowers, 
even  where  scarcely  any  other  interest  remained.  They 
(^ould  not  over-estimate  the  healthy  influence  of  the  pro- 
motion of  this  taste,  especially  among  the  populations  of 


large  towns,  for  when  they  looked  at  the  courts  and 
alleys  in  which  a  large  portion  of  the  woihing  classes 
were  cooped  up,  they  could  not  but  recognise  how  large  a 
source  of  enjoyment  was  open  to  them  in  being  able  to 
produce  at  their  windows  some  beautiful,  though  simple, 
specimens  of  country  flowers.  He  had  now  to  ask  the 
meeting  to  anth  orise  him  in  their  name  to  thank  Mr. 
Bell  for  his  very  interesting  paper,  on  which  ilie  had 
evidently  bestowed  much  labour,  evidencing  as  it  did 
the  affectionate  interest  with  which  he  regarded  the 
subject  of  floriculture.  He  trusted  none  would  leave  the 
room  without  feeling  they  had  spent  a  couple  of  very 
pleasant,  and,  he  hoped,  improving  hours,  in  considering 
this  very  interesting  topic. 

The  vote  of  thanks  having  been  passed, 

Mr.  Bjsll,  in  acknowledging  the  Kind  reception  given  to 
his  paper,  said  his  own  shortcomings  had  been  in  great 
measure  supplied,  and  his  incomplete  remarks  supple- 
mented by  what  had  passed  during  the  discussion.  He 
was  very  glad  the  idea  he  entertained  of  greenhouses  on 
roofs  had  been  actually  carried  into  effect,  and  he  thought 
the  raising  of  the  parterres  would  be  equally  successful 
when  put  into  practice. 

•  

The  following  articles  were  exhibited  in  iUostration  of 
Mr.  Bell's  paper :— A  case,  invented  by  Miss  Maling,  for 
the  growth  of  Indoor  plants;  Wardian  and  Waltonian 
cases,  contriboted  by  Messrs.  Barr  and  Sugden  and  Mr. 
PhUip  Palmer;  vases  and  other  ornamental  receptacles 
for  flowers,  of  Messrs.  Minton's  manufacture,  oontnbuted 
by  Messrs.  Goode ;  and  from  the  Messrs.  Copeland,  contri- 
buted by  the  firm  ;  similar  receptacles  ornamented  with 
Messrs.  Maw  &  Co.'s  tiles,  contributed  by  Messrs.  W.  B. 
Simpson  and  Son ;  a  variety  of  receptacles  for  flowers, 
by  the  firm  of  Messrs.  Hooper  and  Co. ;  also  various 
contrivances  in  wire  for  orchids  and  other  plants,  by  Mr. 
HoUiday,  of  Notting-hill.  Specimens  of  self-supporting 
iron  window  gardens,  manufactured  by  the  Coalbfookdale 
Companv,  were  also  shown. 

The  thanks  of  the  Society  are  due  to  the  various  con- 
tributors. 


J^tam'Ump  at  InstMons* 

Nottingham  Mbchanios'  Institution. — The  twenty- 
seventh  annual  report,  adopted  at  the  general  meeting  of 
members,  Jan.  30,  1865,  says  that  the  resources  of  the 
Institution  have  been  augmented  by  a  considerable  addi- 
tion of  members,  whilst  Uie  elementary  classes  are  gradu- 
ally attracting  a  large  number  of  students.  The  number 
of  works  in  the  library  is  6,921,  and  the  number  of  issues 
during  the  year  amounted  to  38,683 ;  397  volumes  have 
been  purchased,  27  presented,  and  44  vols,  of  periodicals 
bound — ^making  a  total  of  450.  Among  the  lectures  de- 
livered were  "  Chemistty  of  the  Breakfast  Table,"  by 
Dr.  Qai-dner;  *'  On  Hood,"  by  Mr.  W.  Rowton;  "Mo- 
dem Society,''  by  Mr.  Edmund  Yates;  "Thackeray's 
*  Vanity  Fab*,' "  by  Mr.  George  Dawson,  M.  A. ;  "  How 
the  English  Language  was  formed,"  by  Bev.  A.  J.  D. 
D'Orsey ,  B.D.  With  regard  to  the  classes,  that  for  French 
has  mustered  an  average  attendance  of  thirty  students, 
being  an  increase  of  two  on  the  last  year.  The  average 
attendance  in  the  German  class  has  been  eleven.  At  the 
close  of  the  session  for  1863  4  several  members  of  the 
chemistry  class  obtained  prizes  and  testimonials  from  the 
Science  and  Art  Department  of  the  Committee  of  Council 
on  Education.  Dr.  Wilson  has  reorganized  the  class,  and 
the  number  of  students  is  sixty-three.  Dr.  Wilson  has 
also  organized  a  class  for  the  study  of  Animal  and  Human 
Physiology.  This  class,  so  far,  is  both  popular  and  suc- 
cessful, being  attended  by  forty-nine  students.  The  dis- 
cussion class  has  been  discontinued.  The  chess  class  con- 
tinues in  the  same  flourishing  state,  numbering  sevens- 
four  members.  The  singing  class  progresses  most  satis- 
facforily,  and  masters  between  sixty  and  seventy  papils. 


•iiC, 
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The  numl)er  of  ordinary  members  is  ],020;  of  honorary 
122  ;  and  of  life  honorary  85,  making  a  total  of  1,227. 
The  whole  exterior  of  the  baildin^;  has  been  thoroughly 
repaired,  at  an  expenditure  of  about  £110.  The  Com- 
mittee have  under  consideration  plans  for  improvbg  the 
Large  Hall,  by  the  erection  of  a  gallery,  to  accommodate 
330  persons.  The  estimated  cost  is  about  £550.  Mr. 
B.  B.  HensoD,  who  has  very  ably  discharged  the  duties  of 
Finance  Secretary  for  ten  years,  retires  from  that  office. 
The  Committee  and  members  heartily  thank  him  for  his 
BJirviccs.  He  will  be  succeeded  by  Mr.  John  Thorpe,  who 
his  been  a  member  of  the  Committee  for  some  years.  The 
Naturalists'  Society  have  improved  the  Museum  during  the 
year,  and  some  valuable  specimens  have  been  presented. 
About  6,000  vitiits  have  bf^en  paid  to  the  Museum — 4,000 
by  the  public,  and  2,000  by  the  members  of  the  Mechanics' 
Institution.  The  ixM^eipts,  in  this  department,  including 
a  balance  of  £27  19s.  5d.,  amount  to  £60  Os.  Id.,  and 
the  payments  to  £56  3s.  7d.,  leaving  a  balance  in  hand  qf 
£3  16s.  6d.  The  general  balance-sheet  of  the  Institution 
shows  that  the  receipts  amounted  to  £792,  and  that  there 
is  a  balance  in  hand  of  £114  78. 


NATIONAL   MEMORIAL   OF   THE    PRINCE 

CONSORT. 

The  following  is  an  abs'ract  of  the  receipts  and  expen- 
diture of  the  Central  Executive  Committee,  appointed  at 
A  meeting  held  at  the  house  of  the  Society  of  Arts,  to 
promote  a  natiomd  memorial  to  the  Prince  Consort : — 

To  cash  received- 
Subscriptions  from   her   Majesty's  privy 

purse   £550    0  0 

„                    the  Colonies  6,912  19  7 

Great  Britain 7,142    4  11 

Interest  on  investments 504  11  4 

£16,109  15  10 

By  purchase  of  Consols,  &c £13,123  4  4 

By  brokerage 8  7  0 

By  advertising  789  5  0 

By  printing 616  13  11 

By  salaries 284  11  6 

By  postage 232  11  0 

Bysundrios 18  17  3 

£15,072  10    0 
By  balance  of  cash  in  hand.. 37    5  10 


£15,109  16  10 

Approved  at  a  meeting  of  the  central  executive  com- 
mittee, the  18ih  day  of  March,  1866.  Ordered  that  the 
balance  in  the  hands  of  the  ti-easurers  be  paid  to  the  credit 
of  the  trustees,  appointed  by  her  Majesty,  viz. : — Viscount 
Torrington,  Colonel  the  Hon.  Sir  Charles  Pbipps,  K.C.B., 
and  Sir  Alexander  Speannan,  Baronet ;  into  whose  names 
the  above*mentioned  stock  has  been  transferred. 

Fbederick  Byno,  Chairman. 


PORTUGUESE  INTERNATIONAL  EXHIBITION. 

The  programme  and  regulations  for  the  International 
Exhibition  (already  noticed  in  the  Journal)  have  now 
been  published.  The  directors  of  the  Oporto  Crystal 
Palace  Company  and  the  Exhibition  Committee  have 
fixed  Monday,  the  2lBt  of  August,  18G5,  :h  the  opening 
day.  Every  article  produced  or  obtained  by  human  in- 
dustry in  all  countries  will  be  admitted  to  the  Exhibition, 
and  classified  under  one  of  the  four  following  p;reat  divi- 
flioos : — Ist.  Raw  materials  and  their  iinmediato  transfor- 
mations; 2nd,  ^Machinery ;  3rd.  Manufactures;  4lh.  Fine 
Arts.  These  four  divisions  comprehend  45  classes,  a 
classificatiou  similar  to  that  employed  in  former  interna- 
tional exhibitions.    Photography  is  included  in  the  4th 


division.    The  general  exhibition  will  occnpy  the  prio- 
cipal  nave  and  aisles  of  the  Oporto  Crystal  Palace.   For 
the  fine  art  department  snitablo  picture  galleries  are  pro- 
vided in  the  body  of  the  building.    The  macbinerj  will 
be  placed  in  the  annexe — a  temporary  iron  bntidiog. 
The   space  available  for  exhibition,   and   exclusive  of 
offices   of  all   kinds,    is   in    the  nave,   galleries,  and 
aisles  of  the  main  building,  about  47,400  square  feet ; 
in    the  principal   or   machinery    annexe,   80.000  feet ; 
and  in  the  smaller  rectangular  annexe,  9,250  feet.   No 
rent  will  be  charged  to  exhibitors  during  the  time  ap- 
pointed for  the  exhibition.    Bough  counters  and  wall 
space  will  be  provided  gratuitously.    All  goods  and  arti- 
cles for  the  Exhibition  must  be  delivered  at  the  bnildiog 
free  of  any  charge  to  the  company,  and  at  the  risk  of  the 
exhibitor,  the  reception  of  them  commencing  on  Monday, 
the  15th  of  May  next,  and  none  will  be  received  after  the 
31st  of  July.    The  most  effectual  means  will  be  taken,  in 
combination  with  the  dvil  authorities,  to  guard  against 
fire  and  protect  the  property  of  the  exhibitors ;  bat  the 
committee  cannot  be  responsible  for  losses  by  fire  or  rob- 
bery, socident,  or  damage  of  any  kind.    The  usual  regu- 
lations as  to  the  non-admission  of  organic  substances  liable 
to  decomposition,  and  of  phosphoms,  gunpowder,  and  all 
detonating  substances,  have  been  made.    Spirits  or  alcohol, 
acids,  corrosive  salts,  and  substances  of  a  highly  inflam- 
mable nature,  will  only  be  admitted  by  special  written 
permission,  and  must  be  held  in  well-secured  glass vew^l^ 
containing  not  more  of  any  of  those  liquid  substances  than 
half  an  imperial  pint  each ;  and  these  are  to  bo  placed  in 
trays  of  lead  or  gutta  percha,  large  enough  to  hold  the 
contents  of  the  glass  vessels  should  a  breakage  oocnr. 
Substances  liable  to  give  an  offensive  smell  must  be  pro- 
perly enclosed  in  air-tight  cases  ;   also  all  substances 
liable  to  melt. 

All  articles  exhibited  will  be  claasified  without  regard 
to  nationality ;  but  in  each  class  the  objects  exhibited  by 
one  nation  may  be  placed  together.  Any  exhibitor  wboie 
goods  can  properly  be  placed  together  will  be  at  liberty  t« 
arrange  such  goods  in  his  own  way,  provided  bis  anaoge- 
ment  is  compatible  with  the  general  scheme  of  the  Exhi- 
bition, and  the  convenience  of  exhibitors.  Prices  of  article* 
exhibited  may  be  affixed  in  all  the  divisions.  These  prices 
are  obligatory,  under  the  penalty  of  immediate  exdasioo 
from  competition,  and  loss  of  all  prizes.  Exhibitors  can- 
not remove  their  goods,  or  substitute  others  for  them, 
during  the  period  of  the  Exhibition,  without  the  pennB- 
sion  of  the  committee.  Exhibitors  may  employ  assiatants 
under  the  usual  regulations.  Free  admission,  within  cer 
tain  limits,  will  be  given  to  exhibitors.  Steam  and  water 
power  will  be  supplied  gratuitously.  Besides  making  ar- 
rangements for  snowing  machinery  in  motion,  and  illof' 
tratmg  it  by  processes,  the  committee  will  reserve  space 
(if  early  application  is  made)  for  the  exhibition  of  socb 
processes  of  manufacture  as  can  be  carried  on  witboat 
danger  to  the  rest  of  the  Exhibition. 

All  intending  exhibitors  must  state  whether  they  an; 
the  designers,  inventors,  manufactorers,  importers,  or  ^ 
dncers  of  the  articles  they  propooe  to  exhibit. 

Exhibitors  must  insure  their  own  goods,  should  they 
desire  this  security. 

In  forwarding  'the  goods  the  exhibitora  will  have  to 
send  with  the  same  a  memorandum  in  duplicate,  stating 
the  name  and  Chiistian  name  of  exhibitor  (or  firm),  tbe 
address,  the  number  and  weight  of  the  packages,  and  tbe 
description  of  the  articles  with  the  price  of  each.  ^ 
application  by  exhibitors,  empty  packing-cases  will  w 
warehoused  up  to  the  end  of  1865  at  a  fixed  KalcJJ 
charges.  Distinctive  labels  will  be  attached  to  such  good* 
as  arc  intended  for  sale,  the  price  of  which  will  be  en- 
tered in  a  book,  kept  by  an  officer  of  the  Company,  throngs 
whom  all  sales  are  to  be  made.  . 

No  copies,  drawings,  or  photographs  of  any  of  ui- 
works  of  art  will  be  allowed  to  be  taken  without  the  pje 
vious  consent  of  their  respective  owners.     The  emp'' 
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packing-cases  of  the  fine  arts  class  will  be  warehoused  at 
the  Committee's  charge.  No  exhibitor  in  the  fine  arts 
cli»  can  obtain  a  prize,  not  being  the  author  of  the  exhi- 
bited work.  At  the  close  of  the  exhibition  a  permanent 
gallery  for  picturesi  &g.,  will  be  formed,  and  artists  and 
others  may  leave  their  works  on  view. 

In  regard  to  foreign  goods  admitted  to  the  exhibition, 
the  exhibition  building  will  be  considered  as  a  custom- 
hoose  store,  under  convenient  regulations  proposed  by  the 
Government. 

To  make  the  exhibition  more  complete  and  attractive 
there  will  be  held,  from  the  5th  to  the  18th  October,  an 
igricultural  show  of  living  animals  and  plants.  This  show 
Kill  constitute — in  relation  to  the  International  Exhibi- 
tion--^ supplementary  and  temporary  dass  of  the  1st 
division.  This  class  will  include  cattle,  horses,  sheep, 
pigs,  poultry,  bees,  silkworms,  open-air  plants,  greenhouse 
plints,  stove  plants,  fruits,  and  vegetables. 

Medals  and  certificates  of  merit  will  bo  awarded  in  all 
the  divisionii  and  classes,  according  to  the  decision  of  a 
mixed  international  jury,  partly  appointed  by  the  Council 
of  the  exhibition,  and  partly  elected  by  foreign  exhibitors. 
Each  class  will  have  an  especial  jury,  except  where  seve- 
ral classes  have  a  natural  connection,  and  are  slightly  re- 
presented, then  one  jury  may  adjudicate  on  a  gioup  of 
several.  The  president  of  each  jury  will  be  appointed 
tir  the  Grand  Council ;  but  vice-presidents  and  reporters 
in  esch  dass  shall  be  elected  by  the  members  of  the  re- 
spective jury,  as  mentioned  in  a  former  number.  Mr.  P. 
L.  Simmonds  has  been  appointed  London  manager,  from 
whom  forms  and  all  information  may  bo  obtained,  at  the 
house  of  the  Society  of  Arts.  Messrs.  Ivens  and  Son,  of 
Crotched  Friars,  are  appointed  shipping  agents. 


im  ^s. 


Pabis  Annual  Exhibition  of  Fine  Abts. — As  the 
readers  of  the  Journal  are  aware,  the  jury  charged  with 
the  selection  of  the  works  for  exhibition,  and  aUo  with 
the  distribution  of  the  prizes,  is  elected  by  the  whole  body 
of  artists  who  have  received  any  kind  of  recompense  at 
former  exhibitions.  The  list  of  the  artists  selected  for 
the  jury  of  the  present  yeai*  shows  that  the  recent  reforms 
introduced  by  the  Qovernment  in  the  system  of  fine  art 
edooation  are  popular  with  the  artists;  the  names  that 
btand  first  on  the  jury  for  painting  and  drawing  being 
those  of  the  three  professora  of  the  new  school  of  Fine 
AiiM — Cabanel,  PiU,  and  Gerdme.  Of  these  M.  Cabanel 
ouly  is  a  member  of  the  Academy  of  the  Beaux  Arts, 
which  is  directly  opposed  to  the  new  governmental  ar- 
rangements ;  of  the  other  members  of  the  jury,  two  or 
three  are  members  of  the  Academy.  M.  Meissonier,  who, 
with  two  other  well-known  artists,  is  elected  as  supple- 
loeolary,  is  also  of  the  Academy.  It  must  be  remeui- 
^red,  however,  that  these  selections  are  also  greatly  in- 
flaenced  by  personal  feeliug  as  well  as  by  professional 
opinion.  The  important  fact  is  that  the  juries  thus 
elected  by  the  whole  body  of  honoured  artists  are  not 
tnly  with  respect  to  painting,  but  in  the  other  branches 
of  the  fine  arts,  perhaps  as  well  selected  as  postsible.  All 
the  works  sent  in  for  exhibition  were  received  by  the  20th 
^f  the  present  month,  and  the  number  is  at  least  as  large 
^^  it  was  last  year.  The  coming  exhibition  may  be  ex- 
pected to  include  between  three  and  four  thousand  paint* 
iQg«  and  other  works  of  art.  There  is  one  circumstance 
which  tended  to  increase  the  number  of  applications  tliis 
year,  namely,  the  expectation  that,  in  couseqiience  of  the 
great  International  Exhibition  of  Paris  in  1867,  there 
W'ill  be  no  fine  art  exhibition  in  18G6.  The  salon  of 
the  present  year  is  expected  to  be  beyond  the  average ; 
^  immense  number  of  cxcellont  works  have  been  sent  in, 
^  ut,  at  the  same  time,  there  is  no  one  woik  which  has  yet 
ittra>:ted  Ihe  on  ditt  of  the  artistic  world  of  Parii?.    M. 


Cabanel,  the  poetic  paiuterof  the  Florentine  Poet,  of  Venus, 
and  other  well-known  works,  has  sent  a  portrait  of  the 
Emperor;  and  M.  G^rome,  instead  of  a  CsBsar  or  a  Phryne, 
contributes  a  Reception  of  the  Siamese  Ambassadors  by 
the  Emperor.  The  exhibition  opens,  as  usual,  on  the 
1st  of  May. 

Monument  to  Claude  LoRBAiy. — The  King  of 
Bavaria  has  ordered  a  statue  of  tiie  great  painter  to  bo 
placed,  at  his  own  special  cost,  on  an  elevation  in  the 
environs  of  Munich.  The  formal  inauguration  of  the 
work  is  to  take  place  in  the  month  of  May. 


Itararfat'tms. 


Ini>u8trial  Exhibitions. — An  act  of  parliament 
received  the  royal  assent  on  Monday  last  for  the  protection 
of  inventions  and  designs  at  industrial  exhibitions.  The 
Board  of  Trade  may  certify  "  Industrial  Exhibitions,"  and 
the  exhibition  of  inventions  and  designs  at  such  places  is 
not  to  prejudice  patent  rights  or  registration. 

The  Dublin  International  Exhibition. — On  Monday 
last  an  act  of  parliament  received  the  royal  ass-mt  for  the 
protection  of  inventions  and  designs  at  the  Dublin  Exhibi- 
tion, to  be  held  during  the  present  year. 

CoBN  SuGAB.— The  Buffalo  lUnited  States)  Commercial 
states  that  the  parties  interested  in  the  recent  discovery  of 
sugar  to  be  manufactured  from  corn  are  actively  engaged 
in  making  preparations  for  the  extensive  manufacture  of 
sugar  by  the  new  method,  and  that  they  will  shortly  be 
prepared  to  put  the  new  staple  upon  the  market. 

Anoient  Paper. — The  Reader  says  that  Mr.  Toulmin 
Smith,  in  examining  a  mass  of  rolls  at  the  Record  Office, 
dated  1388,  made  the  discovery  that  Unen  paper  was  thus 
early  nsed  in  England.  The  quality  is  peculiar,  and  is 
apparentlv  an  imitation  of  the  texture  of  vellum.  Mr. 
Smithy  who  has  carefully  examined  the  paper  under  the 
microscope,  believes  that  he  has  found  out  the  secret  of  its 
manufacture.  It  is  as  durable  as  vellum,  and  after  five 
hundred  years  of  very  bad  treatuicnt,  it  has  proved  its«elf 
to  be  equally  valuable  for  the  preservation  of  public 
records.  This  discovery  raises  the  question  as  to  the  date 
of  the  first  paper  manufactured  in  England. 

Iron  and  Steel  Exports. — It  is  a  remarkable  fact 
that  while  our  exports  of  iron  and  wrought  steel  amounted 
to  1,494,630  tons  last  year,  as  compared  with  1,640,949 
tons  io  1863,  the  value  of  last  year's  exports  was 
£13,214,294,  against  £13,l50,93r>  in  1863.  It  cannot  be 
said  that  any  material  advance  lias  been  made  in  our  ex- 
ports since  1857.  Tiiis  is  to  be  attiibuted  to  the  stationary 
and,  in  fact,  diminished  demand  for  railway  iron,  in  con- 
sequence of  the  progress  now  made  with  the  great  In  lia 
lines  and  the  substitution,  in  part,  of  Belgian  for  £n<;lish 
railway  iron  in  Spain. 


^ammtt 


The  Ubbbing  Fishery. — An  account  of  the  Dutch 
fishery  in  1863  appears  in  the  '*  Annales  du  Conimerc^ 
Ext^rieur,"  published  by  the  French  Government.  Thj 
herring  fishery  of  Holland,  as  regircLs  the  («alt  and  diie  i 
fish  trade,  is  falling  off,  the  number  of  boats  having 
diminished  from  97  in  18.>9  to  86  in  1863.  The  ex- 
portation of  heiTings  in  barrels  amounted  to  35,089  tons, 
o(  which  21,000  were  senfc  to  Germany,  more  than  5,000 
to  Belgium,  1,450  to  Russia,  3,891  to  Hanover,  Bremen, 
and  the  other  free  cities,  709  to  the  Scandinavian  state?, 
and  2,219  tons  to  the  Unite  1  States,  The  above  total 
included,  however,  16,699  tons  imiiorted,  of  whioli  15,993 
tons  were  from  Great  Britain.  Fishing  for  the  fresh 
heiTing  trade  occupiei  179  boats,  which  delivered  in  the 
market  more  than  38^  millions  of  fish,  valued  at  nearly 
£40,000,  the  aveiage  price  being  about  I83.  4d.  per  1,000. 


338 


JOURNAL  OP  THE  SOOIETY  OP  ARTS,  March  31,  1865. 


The  general  decline  in  the  sea  fish  trade  of  Holland  is 
attributed  to  the  ardent  rivalry  of  the  Scotch  fisheries. 
Belgium  is  the  largest  customer  to  Holland ;  in  1863  she 
is  reported  to  have  purchased  30  millions  of  salted  herrings, 
and  1,362  tons  of  fresh  sea  fish. 

Trade  \?ith  Mexico. — The  exports  of  coal  to  Mexico 
amounted  in  1859  to  3,111  tons;  in  1860  to  1,966  tons ; 
in  1861  to 4,566  tons;  in  1862  to  12,776  tons;  and  in 
1863  to  8,412  tons.  The  exports  of  wrouglit  and  un- 
wronght  iron  to  that  country  experienced  great  expansion, 
in  1863  having  amounted  to  8,868  tons,  against  695  tons 
in  1862,  721  tons  in  1861,  887  tons  in  1860,  and  271  tons 
in  1859.  The  value  of  the  steam  engines  exported  to 
Mexico  in  1863  was  £795,  against  £2,072  in  1862,  and 
£58  in  1861.  The  value  of  other  machinery,  sent  in  the 
same  direction  in  1868,  was  £15,406,  against  £8,164  in 
1862,  and  £7,308  in  1861. 

Imfobtatxon  of  Iron  Orb  into  England. — An 
important  fact,  says  the  Journal  de  Rouen,  which  it  is 
well  to  note,  is  the  importation  into  England  of  iron  ore 
from  the  port  of  Cherbourg,  and  brought  from  mines  in 
the  vicinity  of  that  port.  It  appears  that  an  annual  sup- 
ply of  18,000  tons  has  been  contracted  for  between  the 
proprietors  of  the  mines  and  certain  ironmasters  of  Swan- 
sea. 

Artificial  Fecundation  of  Cereals. — The  Minister 
of  the  French  Imperial  household  issued  a  commission 
some  time  since  to  examine  into  the  system  of  cultivation 
and  artificial  fecundation  i-ecomraended  by  M.  Daniel 
HooYbreuk.  The  method  of  effecting  the  latter  object 
was  by  means  of  a  line,  to  which  a  deep  fringe  of  woollen 
or  other  material  was  attached ;  this  was  drawn  along 
the  heads  of  the  wheat  or  other  grain,  at  the  moment 
when  the  pollen  was  ripe,  and  it  was  supposed,  would 
facilitate  its  diffusion  and  adhesion.  The  first  portion 
only  of  the  report  has  been  presented,  which  announces 
that  the  experiments  made  on  the  imperial  farm  and  in 
Other  places  have  not  produced  the  promised  results. 


C0l0mt8. 


Revenue  of  Victoria. — The  returns  for  the  year 
ending  the  Slst  December  are  as  follows:  —  The 
actual  amount  received  into  the  Treasury  during  the 
twelve  months  amounted  to  £2,847,295  58.  9d.,  which, 
as  compared  with  the  estimated  revenue  of  £2,973,000, 
showed  a  deficiency  on  the  year  of  £125,704  148.  3d. 
The  principal  deficiencies  have  been  in  the  income  de- 
rived from  public  works,  and  in  the  territorial  revenue. 
In  the  former  it  amounted  to  £63,824  13b.  3d.,  and  in  the 
latter  to  £84,067  168.  Id.  As  compared  with  the 
previous  year,  however,  the  revenue  for  1864  exhibits  an 
mcrease  of  £129,413  138.  2d.  The  financial  condition 
of  the  colony,  therefore,  appears  to  be  satisfactory,  as  it  is 
more  than  probable  that  wnen  the  whole  of  the  revenue 
for  1864  has  been  collected  the  Treasuiy  estimate  will  be 
realised. 

Gold  in  ViGTOBiA.-^The  total  shipments  of  gold 
daring  the  year  1864  were  1,686,549  ounces,  the  produce 
of  this  colony,  and  234,913  ounces  the  produce  of  New 
Zealand.  The  annual  decrease  in  the  yield  of  gold  is 
steadily  maintained,  being  77,487  ounces,  or  6  per  cent., 
exactly  the  same  rate  as  in  the  previous  year.  The  in- 
telligence from  the  gold  fields  is  satislactory. 

South  Australian  Statistics. — The  population  of 
this  colony  is  now  about  150,000  persons ;  the  total  value 
of  the  imports,  during  1864,  was  £2,412,931 ;  and  the 
total  value  of  the  exports,  £3,305,545.  The  public  revenue 
daring  the  same  year  amounted  to  £766,635  168.  lOd., 
and  the  expenditure  to  £612,078  80.  7d.,  there  being  in 
the  hands  of  the  treasurer,  on  the  31st  December,  a  total 
balance  of  nearly  a  quarter  of  a  million.  The  receipts  from 
customs,  as  well  as  from  land  sales,  showed  a  large  in- 
crease, and  the  revenue  generally  was  in  a  most  flourish- 
log  condition. 


Land  in  South  Australia. — The  sales  of  Crown  landA 
by  public  auction  and  private  contract,  from  the  com- 
mencement of  the  year  1864  to  December  22,  were  as 
follows : — 

Public  auction,  136,063    acres    sold    for    £178,981  15 
Private  contract,  89,511      „  „  90,247   0 


Total 


.  . •  •• 


225,674 


f» 


ff 


£269,228  15 


A  comparative  statement  of  the  sales  of  Crown  landa  by 
public  auction  during  the  corresponding  periods  of  the 
years  1859  to  1863  inclusive,  shows  the  average  of  the 
five  years  was  109,099  acres,  sold  for  £144,138.  The  in- 
crease in  1864  over  1863  is  31,984  acres,  and  in  valae 
£41,883. 

Salmon  in  Victoria  appear  to  he  progressing  favouT- 
ablj^,  and  the  salmon  fry  in  the  River  Badger  are  said  to 
be  m  good  health,  and  rapidly  increasing  m  sb^.  The 
news  from  the  breeding  ponds  in  New  Norfolk,  Tasmania, 
19  favourable.  The  salmon  and  the  trout  have  grown 
rapidly,  and  it  is  now  believed  that  the  fish  are  thoroaghly 
acclimatised,  and  that  the  waters  of  Tasmania  are  almost 
as  well  suited  to  the  breeding  of  the  fish  as  their  own 
native  rivers. 

Communioation  witb  North  Aubtralla. — Mr.  Dun- 
can Mclntyre,  and  a  friend,  with  three  blacks,  sacceeded 
in  accomplishing  the  journey,  overland,  from  the  Darling 
to  the  Gulf  of  Carpentaria,  and  back.  This  sucoeBBfm 
passage  confirms  the  discovery  made  by  Burke,  that  there 
is  a  practicable  road,  not  only  for  men  and  horses,  bat 
for  stock,  right  across  the  centre  of  the  continent,  and 
there  can  now  be  no  doubt  that  nearly  the  whole  of  the 
interior  of  this  vast  island  continent  is  habitable,  and  fit 
for  the  use  of  man.  Even  the  stony  desert  of  Sturt,  ao 
long  a  terror  to  bushmen,  and  a  puzzle  to  geographers,  is 
now  shown  to  be  for  the  most  part  a  splendid  sheep 
country.  Northward  of  that,  to  the  coast  range,  Mr. 
Mclnt3rre  found  beautiful  rolling  downs,  well  watered 
and  timbered.  A  permanent  water  supply  exists  throogh- 
out  the  entire  route. 

Railwats  in  New  South  Wales.— The  last  of  the 
contracts  on  the  Southern  Extension,  which  will  cany  the 
railway  into  the  town  of  Gleubum,  has  been  taken.  The 
line  will  be  twenty-six  and  a-half  miles  in  length,  and 
will  comprise  some  very  heavy  works.  Trial  surveys  hsTe 
been  taken  of  the  country  between  Moama  and  Denili- 
quin.  It  is  intended  by  the  Government  shortly  to  sell 
some  of  the  land  in  that  district,  and  it  is  also  in  contem- 
plation to  form  a  railway  line  in  continuation  of  that 
from  Melbourne  to  Echucia.  In  the  event  of  the  railways 
of  this  colony  being  connected  with  those  of  Victoria,  a  diffi- 
culty will  t>e  presented  by  the  difference  of  guage— the 
English  guage  of  4  ft.  8^  in.  being  adopted  on  the  rail- 
ways in  this  colony,  and  the  Irish  guage  of  6  ft.  3  in. 
being  adopted  on  the  Victorian  lines. 


^bttnarii. 


Constant  Troton,  the  well-known  painter  of  aniroalj 
and  landscapes,  died  on  the  20th  March.  He  was  bom  at 
Sevres,  in  the  year  1810,  and  passed  a  portion  of  hi' 
youth  in  the  Imperial  China  Works  there,  in  painting  on 
porcelain  ;  but  a  few  years  of  study  under  Riocrenx,  and 
several  excursions  into  various  parts  of  Fiance,  made  him 
change  his  course  to  that  in  which  he  gained  such  a  well- 
deserved  reputation.  He  commenced  exhibiting  in  1$^- 
Amongst  his  earliest  pictures  are  a  '*  F6te  at  Sevres  "and 
a  *'  Comer  of  the  Park  of  Saint  Cloud  ; "  but  it  was  not 
till  1841  that  a  "  View  in  Brittany  "  brought  him  into 
public  notice.  From  this  time  he  continued  to  gather 
all  the  laurels  that  the  fineart  authorities  of  Paris  bad  to 
bestow.  He  took  the  first-class  medal  at  the  pohlu' 
exhibitions  three  times,  if  not  more,  and  was  nDall/ 
decorated  with  the  Cross  of  the  Legion  of  Honour.  The 
number  of  his  works  must  be  very  considerable,  for  hewae 
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to  iodefitigahle  labourer.    He  repreaented  Datare  animate 

lod  iDioimate,  in  all  her  forms,  and  he  united  in  a  very 

oDiuiul  degree  the  powers  of  both  a  landscape  and  animal 

painter.     One  or  more  of  his  works  are  to  be  seen  in  the 

^eiy  of  the  Lnzemboarg,  bnt  perhaps  his  mostremark- 

ible  |Ht)daction  is  a  picture,  exhibited  four  or  five  yean 

son  ia  Paris,  representing  a  flock  of  sheep  bein^  driven 

tomuket  in  the   early  morning.     At   one   time  he 

ris  threatened  with  blindneas,  and  a  few  months  since 

t  worn  calamity  overtook  him,  and  he  was  confined  in  a 

mvoo  de  san£$.      He  recovered  his  reason,  but  not  his 

heilth,  and  he  owed  the  few  comforts    of   his   latter 

diTS  to  a  more  fortunate  brother  artist,  who  enabled 

TiWoo's  mother  to  soothe  the  last  few  months  of  the 

piiQter's  life  in  their  own  home.    There  is  no  French 

pvoter  known  who  can  take  up  Troyon's  palette.    His 

ftyte  vas  eswntially  different  from  that  of  Bosa  Bonheor 

lod  her   brother,  and   his   landscapes   exhibited    that 

btifflacy  with  and  fidelity  to  nature  which  is  not  at  all 

offlmon  with  French  artista. 

KiBL  Kiss,  the  sculptor,  so  well  known  by  his  ''  Ama- 
sn"  in  the  Exhibition  of  1851,  was  found  dead  in  his  bed 
n  bis  residence  at  Berlin  on  Friday,  the  24th  of  March. 
Ei  had  suffered  for  some  time  from  congestion  of  blood  to 
the  head,  and  had  been  long  resident  at  Karlsbad  for  the 
benefit  of  the  medicinal  waters.  The  deceased  professor, 
vbo  was  a  Sileaian  by  birth,  was  a  member  of  the  Berlin 
iademy  of  Arta. 


|[0U8. 


IssTrruTiow  of  Naval  ABOHrrBcrrs. — The  ordinary 
neetiogs  for  1865  will  be  held  in  the  great  room  of  the 
Society  of  Arts,  on  Thursday  morning  next,  at  12,  and 
ereoing  at  7  o'clock ;  Fi'iday  momiog  at  12,  and  evening 
at  7  o*dock ;  and  on  Saturday  morning  at  12. 

Tee  Goloonb  Exhibition  of  the  agricultural  pro- 
dactfl  of  all  nationa  stands  adjourned  to  the  2od  of  June, 
lod  will  remain  open  from  that  date  till  the  same  day 
of  the  following  month.  The  avowed  object  of  the  ad- 
joemment  ia  to  give  English  and  French  exhibitors  the 
benefit  of  the  new  commercial  ti^eaty. 

IsousTBiAL  ExHiBmoK. — The  Society  for  Improving 
the  Condition  of  the  Labouring  Classes  have  organised 
in  ioduatrial  exhibition  of  the  production  of  the  in- 
habitintB  of  model  houses,  which  will  be  opened  on 
Toesdaj,  April  4,  at  the  lower  room.  St.  Martin's  Hall, 
LoQg-acie,  at  two  o'clock,  when  the  Earl  of  Shaftesbury, 
Kg.,  fte.,  will  preside. 

AGBICUI.TCBAL  MsxTivos. — ^Bctwoen  this  and  June 
'^e  following  agricultural  societies  will  hold  meetings : — 
)9tbe  drd  April,  the  Botley  Agricultural  Society,  at 
k\ty.  On  the  17ih,  the  Royal  Dublin  Society  holds 
^  spring  meeting  at  Dublin,  lasting  four  days.  On  the 
U,  the  Wharfdale  Agricultural  Society,  at  Otley.  The 
^rrehire  Agricultural  Society,  at  Ayr,  May  15.  On 
^  16th  May,  the  Stettin  International  Agricultural 
•thibition,  lasting  till  the  2l8t.  On  the  25.h,  the 
ioyal  Cornwall  Agricultural  Society,  at  Falmouth,  for 
ro  days.  June  8,  the  Royal  Hungarian  Agricultural 
bov,  at  Peath,  closing  on  the  7th.  June  5,  the  Bath 
G4  Weat  of  England  Agricultural  Society's  meeting,  at 
lereford,  for  four  days.  On  the  6th,  the  Essex  Agricul- 
tral  Society's  meeting,  at  Brentwood.  On  the  6th,  the 
'u*msey  Uoyal  Agricultural  Society,  at  the  Cattle  Fair 
v>-l  1.  On  the  14th,  the  Oxford  and  Banbury  Agricul- 
ral  Society 'a  meeting,  at  Oxford.  On  the  16th,  the 
orfolk  Agricultural  Society's  meeting,  at  Norwich  ;  and 
i  the  30th  June,  the  Bedford  Agricultural  Society's 
eeting,  at  Bedford. 


PBE8BBVATiO!f   OF  FooD. — SiB, — In  the  question    of 
mth  American  beef,  be  it  understood  that  charquij  or 


jerked  beef,  ia  one  thing,  /om/o,  or  aalted  beef,  is  another. 
Char^i  is  muscular  fibre,  without  fat,  cut  into  thin  flakes 
or  strips,  and  dried  rapidly  by  sun  heat — t.e.,  the  watei^ 
portion  expelled  by  a  hot  and  dry  atmosphere,  when  it 
attains  to  the  condition  of  glue,  and  will,  if  kept  dry, 
last  for  a  long  period,  though  mites  may  be  engendered 
in  it  like  cheese.  It  does  not  lose  its  flavour  in  the  pro- 
cess, and  the  mode  of  cooking  is  not  by  soaking,  but  by 
heating  over  the  fire  and  pounding  to  shreds  in  a  mortar 
to  the  condition  of  sausage-meat,  and  mixing  with  oil, 
om'ons,  pepper,  or  other  seasoning  matter.  A  fortiori  it 
will  make  nourishing  soup,  and  there  is  no  leas  of  nutri- 
ment by  chemical  change,  as  in  siting.  Ttuajo  is  *'  an- 
other guess"  kind  of  thing,  prepared  in  climates  where 
the  air  is  not  dry  enough  to  take  up  the  moisture  of  the 
flesh.  So  in  Buenos  Ayres  and  Monte  Video  fat  and  lean 
are  cut  into  thin  flakes,  dipped  in  brine,  and  partially 
dried.  This  is  sent  to  Brazil  and  the  Weat  Indiea  as  a 
relish  for  the  vegetable  food  of  negroes,  much  like  salt 
herrings,  and  the  Salter  the  better.  But  if  this  material 
be  kept  long  the  fat  decomposes  and  becomes  rancid.  The 
muscular  fibre  loses  most  of  its  power  of  nutrition,  and 
the  fat  becomea  absolutely  loathsome,  save  posaibly  to  a 
Russian,  who,  it  is  said,  prefers  a  rancid  tallow  candle  to 
a  fresh  one,  as  an  article  of  food.  Hearing  so  much  of 
South  American  beef  lately  imported  as  a  cheap  article 
of  food,  and  remembering  my  old  friend  charguit  1  waa 
induced  to  procure  some,  and  gave  directions  for  cooking 
it  in  the  best  method,  with  no  lack  of  appetising  ingre- 
dients and  flavours.  But  it  was  a  material  that  not  even 
a  French  cook  could  have  dealt  with  to  any  purpose. 
The  villanoua  substance  was  tatajo,  rancid  beyond  my 
conception  of  any  foregoing  rancidity;  to  paraphrase 
lachimo : — 

**  Baie  and  (iimntrie]it)ai  the  smoky  light 
That'i  fed  with  ftlnkinf  tallow.*' 

It  was  worse  than  the  graves  that  hounds  are  fed  on ; 
worse  than  oil  cake  that  fattens  bad  beef.  It  filled  the 
house  with  its  wretched  odour,  and  made  my  frienda  sick. 
Even  the  dog  looked  suspiciously  at  it  as  something  not 
canny.  The  only  methoa  of  dealin£|  with  it  would  have 
been  to  treat  it' with  caustic  alkali,  converting  the  fat 
into  soap,  and  leaving  the  salted  fibre  free  for  mixture 
with  aasafoetida,  garlic,  onions,  shalots,  or  other  similar 
matters.  There  has  been  an  ingenious  suggestion  that  it 
would  be  admirable  food  wherewith  to  feed  convicts  in 
prison,  I  think  that  if  anything  would  deter  them  from 
crime  it  would  be  the  dread  of  such  feeding.  Skilligolee 
would  certainly  be  at  a  premium  in  the  prison  dietary 
compared  with  it.  Horeebeans  are  doubtless  a  very 
nourishing  food,  and  horsebeans  with  fresh  tallow  would 
be  a  delicacy  compared  with  rancid  tasajo.  There  are 
people  who  are  said  to  like  if,  but  possibly  it  was  not 
rancid  in  their  case.  But  let  it  be  understood  that  the 
fresh  eharqui,  manufactured  from  the  mountain  cattle  of 
Ghil6,  of  tibre  and  not  fat,  ia  quite  a  distinct  thing  from 
the  salted  tatajo  of  La  Plata,  with  its  rancid  fat,  pro- 
duced on  manliy  plains,  aa  different  as  Welsh  and  Lin- 
colnshire mutton  from  each  other.  And  the  dry  unMilted 
flesh  would,  as  a  nutriment,  be  cheaper  at  sixpence  per 
pound  than  the  moist  salted  at  threepence.  There  may 
be  nutriment  remaining  in  the  latter,  but  it  would  be 
necessary  for  the  chemist  to  separate  the  noxious  ele- 
ments.—I  am,  &c.,  W.  Bbidgbs  Adams. 
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I  Ordinary  Meetings. 

Wednesday  Eveninffs  at  8  o'clock. 
I    April  12. — Passion  Week.    No  Meeting. 
I    ArwL  19. — "  On  the  Preservation  of  Natural  History 
SpfH^imens  for  Museum  Purposes."    By  B.  Waterhousb 
HiWKiss,  Esq.,  F.G.S. 


Cantor  Lectures. 

There  will  be  No  Lecture  on  Tuesday  even- 
ly? next. 


IPmwMitgs  jof  tjre  Sorietg^ 

Oantor  Lectures. 
The  first  lecture  of  Dr.  Grace  Calvert's  Course 
vas  delivered  on  Tuesday  evening,  the  4th  of 
April.  During  the  vacation  the  complete  course 
of  lectares,  corrected  and  amplified  by  the  au- 
thor, will  be  published  in  the  Journal. 

ElGHTBEKTH    OrDINART   MeBTING. 

Wednesday,  April  5, 1865 ;  Edward  HoUand, 
Esq.,  M.P.,  in  the  chair. 
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l^T^kenbarj',  Capt.  C.  B.,*R.A.,  1  Adelaide-place,  Wool- 

wi'h^iommon,  S.E. 
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Jerram,  E.  J.,  3,  Cedars-road,  Clapham-common,  S. 
Johnson,  Jolm  G.,  Assay-office,  18a,  Baslnghall-st.,  £.C. 
Legg,  George,  61,  King  William-street,  E.C. 
Lewis,  Thos.,  Somerset-lodge,  35,  London-rd.,  Croydon,  S 
Lord,  W.  B.,  37,  Stockwell-park-road,  Brixton,  S. 
Macandrews,  J.,  Roehampton-lodge,  Roehampton,  S.W. 
McArthur,  W.,  1,  Gwydyr-hoases^  Brixton-rise,  S. 
Hartley,  W.,  16,  Cedars-road,  Clapham-common,  S. 
Menge,  Rev.  J.  P.,  Electrical-hall,  Park-villas,  Lower 

Norwood,  S. 
Milnes,  William  S.,  11,  Devonshire-road,  Greenwich,  S.E. 
Monk,  J.  C,  3,  Manor-road,  Wallington,  S. 
Moren,  George,  38,  Threadneedle-street,  E.C. 
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Brixton,  S. 
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Price,  Charles  J.,  Carlton-chambers,  Regent-street,  S.W. 
TeSt,  Benjamin  F.,  LL.D.,  31,  Upper  King-street,  Hol- 

born,  W.C. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society : — 

Booth,  Captain  John,  21.  Kensington-crescent,  W.,  smd 

Conservative  Club,  S.W. 
Chatwood,  Samuel,  Lancashire  Safe  and  Lock  Works, 

Bolton. 
Good,  Joseph  Henry,  21 ,  Upper  Hamilton-terrace,  N.W. 
Mackenzie,  James  Joseph,  Jennings*  Hotel,  Albemarle- 

street,  W. 
Morris,  William,  Carmarthen. 
ScuUv,  Goorjje,  4  and  6,  Agar-street,  and  7»  Adam-street 

Strand,  W.C. 

The  Paper  read  was — 

THE  FOOD  OF  ANIMALS. 

Br  Pbofessob  Jqon  Colkmav.. 

The  subject  which  I  have  SAderiaken  to  introdnce  this 
evening  is  one  of  great  teportanoe,  not  only  to  those  im- 
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mediately  intentted,  bat  to  the  pablic  generally,  as  an 
economical  method  of  feeding  mast  influence  the  price  of 
meat.  The  tendency  of  English  agriculture  is  towards 
an  increase  of  live  stock,  and  therefore  anythini?  relating 
to  their  management  should  be  interesting.  Gieat  pro- 
gress has  been  made  in  the  manauement  of  fatting 
animals  during  the  last  ten  years.  Practices  have  been 
established,  founded  on  more  correct  knowledge  of  physio- 
logical principles.  Contrast  the  present  system  of  cook- 
ing food — of  oiixing  a  variety  of  substances  natural  and 
artificial,  and  the  use  of  the  pulper  and  chaff-cutter,  with 
the  ancient  practice  of  allowing  a  beast  to  fill  himself 
with  sliced  roots  and  hay  ad  UbUum,  Still,  there  is 
room  for  improvement.  Farmers  are  too  often  satisfied  to 
cany  on  their  business  as  they  have  learnt  it,  without 
testmg  their  practice  by  reason  and  science;  and  shut 
their  ears,  as  it  were,  to  the  valuable  advice  from  time  to 
time  advanced  by  scientific  men.  The  subject  is,  more- 
over, peculiarly  interesting  after  such  a  season  as  the 
past,  which  has  been  remarkable  for  the  deficiency  both  of 
roots  and  hay — an  unusual  event — >for  we  have  frequently 
suffered  in  one  or  other  of  these  important  products; 
the  weather  which  proved  injurious  to  the  one  having 
favoured  the  other.  Both  being  deficient,  our  proapeots 
last  autumn  were  gloomy  indeed,  and  now  that  the  trial 
is  partially  over,  we  may  congratulate  ouivelves  that  we 
have  got  through  the  winter  so  well.  The  evil  has  not 
been  unmixed  with  good.  Necessity,  the  mother  of  in- 
vention,lias  led  to  shifts  and  plans,  in  eairying  out  which 
important  ezperienoe  has  been  gained,  to  bear  fruit  in  a 
more  economical  management  hereafter.  'And  although 
I  do  not  anticipate  that  in  ordinary  sea^ions  cattle  will  be 
fod,  as  a  rule,  without  roots,  I  am  certain  that  a  smaller  pro- 
portion will  be  found  sufficient;  and,  consequently,  a 
considerable  nving  will  be  effected  in  this  costly  pro- 
duce. The  value  of  well-made  straw  as  food  has  been 
over  and  over  again  insisted  upon  ;  yet  it  needed  such  a 
season  as  the  last  to  oany  oonviotion  to  the  soeptical.  In 
future  we  may  hope  that  more  straw  and  leas  hay  will  be 
out  up-;  less  roots,  and  more  com  and  artificial  food  used. 
I  propose  to  consider  the  subject  under  three  heads : — 

1.  Natural  food— such  as  root  crops,  hay,  and  stmw. 

2.  Artificial  foods — grain. 

8.  The  best  means  of  using  these  materials. 

The  animal  body  conststs  of  three  descriptions  of  mate- 
rial, skin  and  flesh,  fatty  matters,  and  the  bony  structure, 
made  up  of  nitrogenized,  non-nitrogenized,  and  mineral 
substances,  all  of  which  must  be  supplied  in  the  food.  Now 
Mr.  Lawes  has  found  that  the  ox,  the  sheep,  and  «he  pig 
are  composed  of  different  proportions  of  these  substances, 
and  that  the  proportions  vary  in  the  same  animal,  accord- 
ing as  it  is  in  store  or  fot  condition ;  that,  as  the  animal 
becomes  ripe,  the  proportion  of  nitrogenous,  mineml  mat- 
ters, and  water  is  reduced,  whilst  fat  (non-nitrogepoua 
substance)  increaaes  largely ;  thus  the  ox  contains  18  per 
cent,  of  nitrogenovs  material  in  a  store  state,  and  only 
16  per  cent,  when  fat ;  16  per  cent,  of  non-nitrogenous 
compounds  in  the  animal  is  increased  to  30  per  cent, 
when  fat,  whilst  mineral  matters  recede  from  5  to  4 
per  cent.,  and  water  from  60  to  51  percent. 

Most  vegetables  in  a  ripe  state,  and  when  grown  under 
proper  conditions,  are  composed,  in  differing  proportions, 
of  a  flesh- forming  material,  a  heat- producing  substance, 
and  some  mineral  matter,  required  for  the  bones  and 
juices.  Alar^e  proportion  of  all  vegetables  consists  of 
starchy  materials,  or  digestible  fibre,  whose  use  in  the 
animal  economy  may  be  likened  to  the  fu*^l  which  sup- 
ports ordinary  combustion ;  it  is  taken  into  the  blood,  and 
then  slowly  burned,  producing  heat,  so  necessary  for  the 
preservation  of  animal  life.  The  amount  of  fuel  required 
depends  upon  the  description  of  animal,  and  the  exposure 
to  or  protection  from  cold.  If  we  have  an  excess  of  such 
material,  it  is  partly  accumulated  as  fat.  A  great  distinc- 
tion is  however  to  be  made  between  starch,  sugar,  and 
digestible  fibre,  and  the  vegetable  mis,  which  are  almost 
identical  m  composition  with  fat.    Mr.  Lawes  concludes, 


from  his  experiments,  that  starch,  cane  sugar,  and  pro- 
bably digestible  fibre,  have,  weight  for  weight,  nearly 
equsJ  feeding  qualities,  whilst  fat  and  oil  have  probabl? 
about  2^  times  the  value  of  those  matorials,  for  the  par- 
poses  of  respiration  or  storing  up  fat  in  the  system. 

Root  Crops.  ' 

The  Swede, — Accoi-ding  to  Dr.  Voelcker,  the  bulb  con- 
tains  about  88  per  cent,  of  water  and  12  per  cent,  of  solii 
matter,  consisting,  in  round  numi}ers,  of — 

Flesh  formers     2    parts 

Sugar,  gum,  starch \\    „ 

Vegetable  fibre  (digestible)  6{    „ 

Mineral  matter 3      „ 

The  mineral  matter  is  of  gi^eat  importance,  coQtalDing 
all  those  salts  required  in  the  tissues  and  bony  svt4eoi. 
Thus  in  the  whole  plant  we  find  a  large  proportion  of  tbe 
ssh  to  consist  of  potanh,  phosphate,  and  sulphate  of  lime, 
and  common  salt,  it  is  calculated  that  a  crop  of  mity 
tons  of  swedes  robs  the  soil  of  about  500  lbs.  of  minenl 
matter,  which  must  be  returned  to  the  soil,  either  by 
sheep  feeding  or  a  direct  application  of  manure.  Tonlp^ 
and  hybrid  varieties  differ  from  the  swede  only  in  cod- 
taining  more  water,  and  thtsreforc  less  solid  matter.  It 
will  be  seen  that  the  root  crop  is,  for  a  given  bulk,  not 
particularly  nutritious  ;  the  expt- rience  of  the  pwt  ki- 
son  proves  that  it  may  be  to  a  great  extent  replaced  br 
other  materials ;  and  1  dt>  not  htisiute  to  state  that  an  un- 
limited supply  of  roots  is  often  very  injurious.  The  nutri- 
tive qualities  of  roots  depend  upon  their  condition ;  like 
all  other  vegetables,  they  pass  through  different  stagesa 
growth,  and  if  consumed  Iwforo  being  properly  matuwi 
or  grown  on  soil  that  is  not  properly  enriched,  they  are 
not  only  un-nutritious,  but  frequently  prove  injurioos. 
Who  has  not  romarked  the  severe  losses  in  young  eheep 
when  fiost  put  on  swedes  in  a  growing  season,  and  when  the 
plants  are  in  a  very  fresh  state  ?  This  is  due  to  thenn- 
ripe  condition  of  the  crop,  producing  violent  dbtartince 
of  the  digestive  system ;  in  fact,  just  the  same  renltas 
if  we  eat  unripe  fruit. 

These  unmatured  roots  are  found  to  be  deficient  in  m 
and  sugar,  and  to  have  an  excess  of  nitrogen.  As  a  proof  of 
the  oorrecmess  of  this  view,  it  may  be  noticed  that  tb« 
locust  bean,  a  food  v«ry  lieh  in  sugar,  has  been  foosd  to 
an«8fc  this  dangerous  soour.  Heoent  esaminatioo  M 
proved  that  all  food  in  an  imripe  and  unhsaltbjstaw 
contains  more  nitrogen  than  when  ripe,  and  now.tM 
proportion  of  sugar,  gum,  A».,  is  a  surer  test  of  wm* 
Some  very  important  practical  oonsideratioitf  ^ 
from  these  facU.  Root  crops  should  not  be  conaumed 
until  they  are  fully  ripe,  and  hence  it  follows  IW  eariy- 
planted  weU-grown  turnips  will  do  for  *ni«»*^***ffi^! 
certain  time,  than  swedes.  Land  that  is  uodittoedi!^ 
supplied  with  an  excess  of  manure,  will  not  mature  j 
crops;  and,  lastly,  swedes  and  mangolds  will,  as  a  rule^ 
greatly  improved  by  storing  for  a  few  weeks,  as  the  npen* 
ing  process  goes  on  rapidly  in  the  heap,  and  thtfe  "^^ 
considerable  increase  of  »"Ugar  and  soluble  matsnau. 
will  be  remembered  that  there  was  a  ^n*®'.*'^"*?"^/^; 
recent,  when  our  scientific  authorities  believed  ^*^' 
nutritive  value  of  food  was  dependent  upon  thepropor"^. 
of  nitrogen  present.  Now  we  know  that  an  «'-?*!. 
nitrogen  is  a  proof  of  an  unhealthy  condition,  ana  «» 
whilst  a  certain  portion  of  flesh-forming  n»«*^ 
highly  important,  it  is  the  proportion  of  gum.  m^ 
starch,  and  dig'^stible  fibre  that  really  determmeaw^ 
nutritive  qualities.  In  wet,  cloudy  seasons,  when  tn^^^ 
an  absence  of  direct  rays  of  the  sun,  we  must  bo  «*P*rV; 
careful  how  we  consume  our  roots.  The  eating  »  ^ 
bulk  of  such  raw  material,  unqualified  by  ^i^'^ 
food,  will  prove  most  prejudicial.  For  aU  theie  rcw-  ^ 
I  recommend  the  storing  of  roots  whilst  ^^^^J"^  p-' 
comparatively  growing  state ;  the  moderate  ^ 
&rui.yard  and  other  highly  nitrogenous  manures  w 
root-ciop,and  their  complete  mixture  with  the  90}i-i  ^ 
practicable,  instead  of  the  old   plan   of  pwc*"« 
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material  immediately  beneath,  aod  io  close  contact  with, 
the  crop ;  and,  above  all,  storing  for  a  few  weeks  before 
nsing.  There  is,  moreover,  economy  in  this  Utter  prac- 
tice, as  regards  all  crops  to  be  consumed  in  the  winter  and 
spring,  for  if  left  exposed  in  the  soil  the  proportion  of 
woody  matter  continues  to  increase  at  the  expense  of  the 
starch,  &c. 

Mangolds  are  a  most  valuable  root  in  the  southern  and 
drier  countries  of  England,  but  seem  unsuitable  for  the 
moister  climate  of  the  north.    The  crop  requires  heat  in 
o:d«r  to  mature.    According  to  Dr.  Voslclcer,  the  mangold 
bolbeonsists  of  86(H  water  and  13-96  dry  matter, which 
litter  is  made  up  of— Flesh-formers,  1-81 ;  heat  producers, 
1I-19;   miDeral  matters,  '96.    As  a  general  rule,  the 
oBDgold  is  not  fit  to  eat  until  it  has  been  stored  for  some 
sioQths,  but  this  entirely  depends  upon  the  soil  and  the 
ffuoo.  On  porous,  well-cultivated  soUs,  the  mangold  crop 
Jast  year  was  much  more  suitable  for  immediate  use  in 
November    than  the  swedes,  which  were  growing  &st, 
whereas  the  mangold,  in  consequence  of  the  hot,  dry 
eammer,  had  matured  its  sugar,  and  in  many  instances  it 
was  eaten  on  the  ground,  and  the  stock  did  remarkably 
well.    Afler  a  wet  autumn— on  the  contrary — the  man- 
gold would  prove  most  unwholesome,  and  would,  in  all 
probability  cause  the  animals  to  scour,  and  do  them  harm 
instead  of  good.    This  is  generally  the  case,  and  as  the 
root  posKsses  excellent   keeping   properties,   I   advise 
stormg  and  not  beginning  to  consume  until  the  end  of 
February  or  March.    So  nutritious  is  a  well-kept  mangold 
that  I  have  seen  stock  sows  quite  &t  from  eating  this  root. 
The  use  of  salt  as  a  manure  for  mangolds  has  been  oon- 
ftantly  recommended,  though  I  know  of  no  very  con- 
clusive experiments.    The  man^ld  is  derived  from  a 
seaside  plant,  and  its  ashes  contam  a  considerable  propor- 
tko  of  salt,  but  the  indiscriminate  use  of  nit  is  vezy 
damgerons ;   on  all  strong   soils  it  will  do  harm,  as  it 
retards   growth,  whereas  on    warm,    quick   sands  and 
gnvels,  by  checking  growth,  salt  does  good,  as  there  is  a 
tesdeocy  under  such  conditions  to  return  to  the  original 
affloa]  state,  and  we  see  many  of  the  plants  running  to 
Med.    Salt  will  probably  check  this,  and  four  to  five  owt 
per  sere  sown  broadcast  will  be  likely  to  do  good.    No 
stock  farmer  should  be  without  a  few  acres  of  mangolds. 
t«  be  kept  in  reserve  against  a  backward  spring;  they 
are  then  invaluable  and  are  never  in  the  way,  for  if  we 
have  abundance  of  grass,  ^,  a  few  cut  up  wul  make  an 
agreeable  change. 

In  oar  short  notice  we  must  not  omit  the  cabhaget 

which  on  all  rather  strong,  well-cultivated  soils,  is  a  most 

valuable  crop.     According   to  Dr.  Voelcker,  we  have 

ffioch  less  water  in  the  outer  leaves  than  in  the  inner 

leaves  and  heart ;  thus  he  found  in  outer  leaves  only  84 

ys  cent.,  whilst  the  heart  and  under  leaves  contained  89 

jw  cent. ;  the  average  proportion  of  gum  sugar  is  about 

7  per  cent.,  and  rather  less  than  1  per  cent,  of  ash.    The 

obbafs  is  found  useful  for  all    kinds  of  stock,  and, 

wbdher  for  the  production  of  milk  or  fat,  is  a  valuable 

food.    It  is  expensive  to  grow,  and  requires  plenty  of 

miouTB,  but  coming  in  during  the  summer  and  early 

aotnmn  is  of  great  use,  as  we  are  then  often  short  of,  or 

at  any  rate,  want  a  change  of  food.    It  may  also  be 

STOwn  as  a  winter  crop,  and  stands  frost  well. 

Rape  IS  a  crop  that  on  peculiar  soils— such  as  the  peaty 
soils  of  Lincolnshire,  the  marls,  and  strong  soils  generally 
that  contain  lime— does  well  and  affords  much  valuable 
keep.  The  soil  should  be  well  tilled  and  in  a  highly 
enriched  condition — the  climate  rather  moist  and  warm. 
From  the  large  amount  of  nitrogen  compounds  and 
starchy  matters  (11}  per  cent.)  that  the  rape  contains, 
^e  can  readily  understand  that  the  nutritive  qualities  of 
the  crop  greatly  depend  upon  favourable  conditions,  and 
nich  is  the  case.  In  a  wet,  cold  season,  or  if  eaten  off  at 
^  wet  time  and  whilst  in  a  very  growing  state,  rape  proves 
aohealthy  food,  causing  scour ;  and  I  should  recommend 
that  sheep  be  gradually  Introduced  to  this  succulent  crop, 


and  never  allowed  to  consume  it  without  a  good  supj^ 
of  dry  food  to  act  as  a  corrective. 

Qratt  and  Hay  must  not  be  omitted  from  our  notice^ 
as  forming  so  considerable  a  portion  of  all  natural  produce. 
Hay  made  from  good  sweet  land,  consisting  of  a  variety 
of  grasses,  is  the  best  possible  food  we  can  use ;  and  more 
milk,  and  possibly  as  much  beef,  will  be  made  from  an 
unlimited  supply  of  good  hay  and  water  as  by  any  other 
mode  of  feeding.  Bat  we  cannot  afford  to  use  hay  in 
this  way ;  we  must  keep  an  increased  stock,  and  we  find 
that  hay  is  often  a  very  expensive  food,  inasmuch  as 
layin£[  up  the  land  for  it  curtails  the  summer  stock, 
and  frequent  mowing  weakens  the  land.  The  feeding 
value  of  grass  depends  in  a  great  degree  upon  the  pre- 
sence in  the  soil  of  those  mineral  substances  which  the 
better  grasses  require ;  a  variety  of  different  grasses  and 
leguminous  plants  are  then  encouraged,  which,  from  their 
various  qualities,  form  a  mixture  highly  suitable  to  the 
digestive  process,  and  also  are  of  regular  and  slow 
growth.  I  do  not  doubt  that  an  examination  of  our  best 
graaiag  land  would  exhibit  a  great  variety  of  grasses,  and 
I  am  quite  certain  that  very  rapid  growth  is  undeshrable. 
This,  to  some  extent,  is  the  reason  why  water  meadows 
and  sewage  grass  are  comparatively  so  weak.  The  grass  is 
forced  too  rapidly  to  become  properly  matured,  and  the 
excessive  rankness  of  certain  desoriptioos  which  reloice  in 
an  excess  of  moisture,  keeps  in  check  other  kmds  of 
grasses,  and  hence  the  produce  is  more  simple  than  that 
of  natural  upland  grass.  These  facts,  whilst  tney  may  not, 
under  certain  drcnmstanoes,  militate  against  water  meadows 
or  sewage,  point  ont  that  whilst  aninuJa  are  on  such  food, 
we  should  do  well  to  supply  artificial  matters  contain* 
ing  sugar  or  oily  materials,  to  counteract  the  excessive 
quantity  of  nitrogen  which  soch  food  invariably  contains. 
Mr.  Lawes*  experiments  at  Rugby  lead  him  to  the  same  con- 
clusion. Que  of  the  oxen  fed  there  was  considerably  lighter 
after  having  his  fill  of  sewage  graaa  for  many  weeks,  and 
all  the  animals  did  badly.  But  when  4  lbs.  a  day  of 
linseed  cake  was  added  to  the  grass,  the  improvement 
was  visible  and  satisfactory.  Sewage  grass  is  better 
adapted  for  milk  cows  than  for  any  other  descriptions  of 
stock,  but  even  with  them  it  will  not  d9  well  alone :  it 
ii  too  watery.  I  have  seen  ewes  and  lambs  on  the  water 
meadows  in  early  spring  doing  very  badly  with  abund* 
ance  of  grass,  especially  if  the  weather  has  favoured  a 
rank  growth;  and  I  cannot  condemn  too  strongly  the 
practice  of  thus  feeding  sheep  without  some  dry  and 
nutritious  food.  Undnined  land,  again,  fiivonrs  the 
growth  of  coarse  wateiy  grasses,  which  seldom  can  be  pro- 
perly matured.  Hence  the  pasturage  is  always  inferior, 
although  the  actual  bulk  of  produce  may  in  some  instances 
be  found  to  exceed  that  from  the  same  land  when  drained. 
In  most  cases  where  rot  in  sheep,  splenic  apoplexy  in 
cattle,  and  other  diseases  of  the  hver  and  digestive 
systems  occur,  the  grass  will  be  found  unmatured,  sjid 
containing  an  excess  of  nitrogen. 

WeU-made  hay  from  good  dry  pastures  is  without  ques- 
tion very  valuable  food,  and  food  that  I  strongly  recom- 
mend, provided  it  is  not  too  costly,  which  at  the  present 
day,  with  our  resources,  we  believe  it  frequently  proves. 
Accordmg  to  Dr.  Voelcker,  good  meadow  hay  contaios 
more  oil,  fatty  matters,  and  sugar,  but  less  flesh- forming 
materials  than  that  from  artificial  grasses,  and  both  are 
superior  to  straw.  Hence  the  value  of  a  portion  of  hay 
for  young  growing  animals.  But  with  the  aid  of  artifi.- 
cial  food,  straw  may  be  largely  substituted  for  hay,  both 
for  feeding  and  growing  stock.  And  this  is  one  of  the 
great  improvements  of  feeding  in  modem  times,  well  de- 
serving of  most  serious  attention.  The  nutritive  value  of 
straw  depends  upon  the  condition  and  nature  of  the  soil  and 
climate.  Some  land  will  produce  much  more  nutritive  straw 
than  other  land,  depending  upon  the  process  of  harvesting 
adopted  and  upon  the  description  of  straw,  the  last 
stages  of  ripening,  or,  more  correctly,  of  over-iipening, 
consisting  in  the  change  of  soluble  to  insoluble  matters 
Yon  will  see,  by  examining  the  table,  that  the  total 
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amounts  of  different  ingrsdieiits  do  not  differ  nuiteiially 
between  the  fairly  ripe  and  the  over-ripe  ttraw,  bnt  the 
condition  in  which  the  ingrediontBexiatis  widely  different. 

Composition  of  Oat  Stbaw,  and  Hat. 


Water  .................... ........... 

oil 

^Soluble  protein  oomponnds 

fliuolable        do 

Sugar,  gam,  and  aztraotive  mat- 
ter!    

Dleestlble  fibre 

Indisestible  woody  fibre 

Soluble  mineral  matterf.»..,...«.. 
Xiuolable  miaecal  matter*  ........ 


*Contidn  nitrogen 

t   I>o.  do 


••■•«••••••• 


TotaL.... 


OQ  & 

08 


16-00 
1-67 
6*61 
2*98 

16-04 
26-34 
24-86 

a-76 

•84 


100*00 


•88 
•47 


1*86 


to  ^ 


O 


1 


16-00 
1*05 
2-62 
1*46 

10-57 

3017 

81-78 

a-64 

2-71 


100-00 


•40 
•23 


*63 


OQ 


X 

e 


160 
1-25 
1-20 
2*36 

3-19 

27-75 

41-82 

2-26 

4-08 


100-00 


•20 
•36 


•a6 


as 


20-60 
3-59 
5-00 
8-76 

13-07 

16-42 

25-62 

4.43 

2-62 


100-00 


•80 
1-40 


2-ao 


16*66 
501 
1-81 
6*25 

I5^98 

28-88 

17-64 

4-37 

3-40 


100-00 


•29 
1^00 


1^S9 


10  per  cent,  of  aagar  has  become  reduced  to  8,  and  other 
ehang'es  have  taken  place,  principally  in  the  proportion  of 
selable  and  insoluble  woody  fibre.  It  may  be  asked  natu- 
rally, whether,  by  catting  onr  crops  before  they  become 
fully  ripe,  the  grain  does  not  lose  weight  or  bulk.  I  an- 
swer not,  if  cut  at  the  proper  time,  which  practical  expe- 
rience can  alone  decide.  Wheat  and  oats  are  now  cut  in  a 
much  greener  state  than  formerly,  and  it  is  found  that 
the  sample  is  brighter,  contains  less  bran,  and'is  quite  as 
bulky,  considering  that  there  is  little  or  no  loss  ftt>m  shed- 
ding, and  in  the  case  of  a  wet  season,  greater  power  to  resist 
the  action  of  moisture.  From  the  table,  it  is  clear  that  the 
very  green  sample,  cut  some  twenty  days  before  the  period 
of  dead  ripoiesB,  contains  matters  that  should  have  gone 
into  the  grain.'  About  ten  days  to  a  fortnight  before  dead 
ripeness  is  the  best  time  to  cut  oats,  when  some  of  the  bell 
has  turned  yellow,  and  the  straw  is  partly  turning.  I  have 
cut  white  oats  so  green,  that  when  lying  in  swarth,  they 
looked  almost  like  grass,  and  I  feared  the  sample  would 
Qontain  green  com,  but  it  turned  out  a  beautiful  bright 
ooloar,  weighing  46  lbs.  per  bushel.  It  is  evident  that, 
in  the  case  of  oats  more  especially,  the  grain  leeds  from  the 
atraw  after  it  is  cut.  The  materials  remain  in  a  soluble 
oooditi'in,  and  the  straw  is  doubled  in  feeding  value. 
The  difference  in  value  of  different  kinds  of  straw  is  so 
oonsideraUe  as  often  to  influence  our  choice  of  crops. 

Pea  and  bean  straws  are  both  valuable,  especially  the 
former,  which,  when  cut  moderately  green  and  harvested 
without  wet,  is  often  equal  to  poor  hay,  and  will  be  eaten 
with  great  avidity  by  all  kinds  of  stock.  Beans  contain 
nore  woody  matter  and  require  to  be  more  fully  ripe, 
therefore  are  less  nutritious ;  still,  the  upper  portions  and 
the  pods  ibrm  excellent  food,  and  I  have  seen  ewes, 
ttmecially  during  severe  weather,  kept  in  capital  condition 
with  bean  straw  and  a  minimum  quantity  of  turnips. 
Oats  come  next  in  value,  and  every  handful  of  snch 
atmw,  when  sweet,  should  be  passed  through  the  animal's 
body.  The  waste  that  we  too  often  see  from  the  straw 
being  left  UBthatehed  is  deplorable :  the  first  ram  soaks 
in  and  damages  a  large  quantity  of  valuable  food.  It 
•hould  be  taken  as  much  care  of  as  hay.  Barley  straw  is 
mechanically  suitable  for  food,  and  does  well  to  mix  with 
bardar  materials;  but,  being  generally  cut  dead-ripe, 
there  is  bnt  little  soluMe  matter,  and  I  consider  it  as  the 
least  valnable  of  our  straws.  Wheat  stmw  has  been 
much  used  during  the  past  season,  and  when  cut  green 
and  mixed  with  oat  straw  it  makes  good  chaff.  Still,  it 
la  too  harsh  to  be  used  in  lai^  quantities;  we  should 
aKped  irritation  of  the  muaoas  membrane  from  too  much 


of  such  dry  material.  One  great  point  gained  by  the 
use  of  straw  in  place  of  hay  is  the  Increase  of  spring  and 
summer  food — both  on  the  pasture  land  and  artiBcial 
grasses — ^and  this  is  most  important,  as  it  enables  m  to 
keep  a  heavier  stock  during  the  summer,  a  great  diflkulty 
on  many  light-land  fkrins.  In  Lincolnshire,  bo  jastly 
celebrated  for  its  farming,  they  hardly  make  any  hay  at 
all,  the  seeds  being  fold^  off  by  ewes  and  Umbs.  The 
use  of  straw,  chafi;  and  pulped  roots,  in  place  of  long  lay 
and  diced  turnips,  is  one  of  the  great  improvementB  in 
modem  agriculture. 

Having  thus  briefly  alluded  to  the  natural  prodnce,  more 
especially  grown  for  stock  food,  we  pass  on  to  consider  the 
various  materials  extianeous  to  the  farm,  which  are  wv 
brought  within  reach  of  the  farmer.    Whilst  our  com 
pix>duee  keeps  at  the  present  low  rates,  it  is  decidedly  a 
good  economy  to  pass  a  considerable  portion  throogh  the 
animal's  body — make  our  produce  walk  to  market,  as  the 
saying  is.   At  the  same  time,  in  order  to  feed  economiolly, 
we  must  add  to  such  food  other  materials,  because  th«y 
contain  ingredients  which  are  of  great  use  in  feeding, 
and  which  our  own  grain  is  defidoit  in,  and,  moreow, 
experience  has  proved  that  a  mixture  of  differentWterials 
is  highly  desirable. 

Linteed  OH  Cake  h>is  been  employed  to  a  far  larger  ex- 
tent than  any  other  artificial  food,  and  has  risen  greatly 
in  value ;  nor  is  this  the  only  difficulty.  The  ignorance 
as  to  what  a  really  pure  cake  should  contain,  the  ab- 
sence of  all  analytical  tests,  and  the  stimulus  of  keen  com- 
petition, has  led  to  the  sale  of  vast  quantities  of  mb- 
bish,  containing,  with  some  linseed,  a  mixture  of  all  sorts 
of  weeds,  some  actually  injurious,  and  all  inferior  in  feed- 
ing qualities.  Att^tion  has  been  lately  called  to  this 
subject  The  farmer  has  been  told,  in  the  clearest  lan- 
guage, what  a  good  calce  should  contain,  and  by  a  jpay- 
nent  of  Ave  shillings  any  member  of  the  Boyal  AgricQi- 
tural  Boeiety,  if  he  tears  his  own  judgment,  can  obtaio  an 
opinion  as  to  ^e  gemiineness  of  the  article.  Many  avau 
themselves  of  this  privilege,  but  it  must  be  confessed 
that  there  are  difficulties  in  the  way  of  obUining  a  pore 
cake,  for  which  the  crushers  are  not  altog«ther  respon- 
sible. The  seed  seldom  comei  dean,  and  if  the  10  to 
16  per  cent,  of  dirt  «nd  weeds  is  screened,  the  crasher 
must  have  an  extra  price  for  his  cake,  and  this  the  fanner 
will  seldom  give ;  he  is  too  fond  of  a  cheap  article,  vA 
looks  at  the  saving  of  dSl  to  80s.  a  ton,  rather  than  to  tte 
actual  value  of  the  two  samples.  The  manu&ctarerstnBR 
supply  the  demand ;  they  oaonot  central  it,  and  if  ^^f^ 
that  for  every  ton  of  pure  cake  they  can  sell  ^^  ®^  ^rt] 
nary  kind,  they  will  naturally  make  that  article  wb^^ 
pays  them  best.  Many  attempts  have  been  ^^^ 
crushers  to  supply  a  perfectly  pure  cake,  but  on  tlwvho^ 
such  attempts  have  not  met  with  the  eooonra^ent  tney 
deserve.  When  seed  is  dear,  a  variety  of  foreign  loatten 
are  introduced,  in  order  that  a  cheap  cake  may 
be  produced.  Thus,  ground  earth  nuts,  pali°.  ^"^ 
kernel  cake,  from  Hamburgh,  dto.,  have  been  lotro; 
duced  into  HuU  and  other  places.  The  difficulty  ^ 
getting  a  really  good  cake  has  indueed  a  compa^ 
of  farmers  in  Yorkshire  to  start  a  miU,  and  mste 
their  own  oake  from  good  screened  seed.  But  U  ni» 
not  hitherto  been  found  a  very  profiUble  anan^ 
ment.  Good  linseed  cake,  made  from  East  Indian  seeo. 
should  exhibit  a  red  seed,  and,  upon  analysis, should  yievi 
from  10  to  13  per  cent,  of  oil,  28  per  cent,  of  fl«*°^ 
forming  constituents,  and  not  more  than  about  1^  F 
cent,  of  insoluble  woody  fibre,  with  about  6  per  cent.  01 
mineral  matters;  the  latter  particularly  rich  ip  i*^. 
and  phosphoric  acid,  which  partly  explains  the  high^*^ 
of  manure  from  animals  eating  oil  cake.  Foreign  cake,  esi^ 
cially  such  as  was  imported  from  New  Tork  before  the  wv 
broke  out,  was  preferred  by  many  as  being  drier  and  frw 
from  impurities ;  latterly,  however,  the  samples  have  n 
been  so  good,  whilst  French  and  German  oil  cak«  w} 
greatly,  and  are  not,  on  the  whole,  to  be  depsnried  o[w>| 
Linseed  cake  is  an  exceedingly  viduable  material,  Mint. 
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readHy  eaten  by  all  dcscriptioiiA  of  stock,  and  containiDg 
iDj^ood  proportioD  the  flei^b-foiiniDjg,  the  beat  and  fat- 
jjroducing,  and  the  bony  food.  The  oil  is  not  of  the  most 
fattening  nature;  indeud,  in  exceed,  ita  aotiou  is  purgative, 
but  when  diluted  with  an  equal  quantity  of  meal  from 
grain,  this  is  not  felt  to  be  an  objection;  indeed,  it  may 
be  perhaps  advantageous,  as  it  em^ures  a  healthy  condi- 
ticD  of  the  bowek.  The  large  proportion  of  flesh- forming 
nutters  renders  linseed  cake  {larticularly  suitable  for  young 
gloving  cattle.  It  is,  however,  a  very  costly  article  at 
the  present  time,  and  I  think  we  may  lay  down  a  ver}* 
geiuil  rule  that  whenever  good  lineeed  cake  exceeds 
auoat  £9  a  ton  we  must  consider  how  far  we  can  find 
dKijier  materials  to  take  its  place.  Fortunately,  linseed 
JiBot  our  only  souroe  of  feeding  vegetable  oil.  Of  late 
reaiB,  large  quantitifs  of  other  materials,  suoh  an  rape, 
o0tton  seed,  and  palm  nut  kernels,  have  been  introduced, 
2nd  have,  in  many  instances,  successfully  taken  the  place 
of  linseed  cake. 

OaUm  teed  cake  has  been  and  is  used  to  a  Urge  extent. 
Before  the  American  war  Nf  w  Orleans  supplied  us  with 
a  conaiderable  amount,  in  a  decorticated  state,  that  is,  free 
from  ibe  greater  portion  of  its  hard,  indigestible  shell. 
In  this  state  cotton  cake  was  a  very  valuable  article. 
Dearly,  if  not  quite,  equal  to  linseed  cake.  Kow,  the 
quality  is  very  various,  and  the  best  contains  so  large  a 
proportion  of  woody  fibre,  that  1  do  not  consider  it  so  de- 
siiaMd  as  many  other  kinds  of  food.  In  selecting  cotton 
cake,  cbooee  that  which  is  finely  ground,  and  yellow  in 
colour ;  this  is  less  indigestible  than  the  black,  ooarse- 
ground  cakes  which  we  frequently  meet  with.  Several 
instances  of  death  from  the  use  of  bad  cake  might  be 
quoted.  The  indigestible  shell  accumulates  In  the  third 
stomach,  causing  inflammation.  I  think  cotton  cake  un- 
suitable for  young  animals,  both  on  account  of  the  shell 
and  the  portions  of  cotton  which  are  treqaently  found  in 
H.  The  analysis  of  three  samples,  by  Br.  Voelcker,  gives 
an  average  of— 

Moistnre ll*8i 

on   618 

Flesh-formen 23-72 

Gum,  sugar,  &c 30-98 

Woody  fibre  21-24 

Mineral  matter  6-54 
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The  lai^e  amount  of  ash,  whieh,  like  linseed,  is  rich 
in  potash  and  phosphoric  acid,  points  out  cotton  cake  as 
likely  to  influence  the  value  of  the  manure,  as  we  find 
that  Mr.  Lawes,  in  his  theoretical  comparison,  places  it 
at  the  head  of  the  list.    Samples  of  cotton  caKe,  with 
from  25  to  40  per  cent,  of  woody  fibre,  are  occasionally 
met  with.    Such  food  must  lie  highly  indigestible.  Fine 
grinding  is  a  point  of  great  importance.    A  good  sample 
is  now  worth  £5  lOs,  to  £5  158.  a  ton,  and  at  such  a  price 
wiii  be  found  economical  for  growing  stock,  not  too  young. 
/fape    Cake  when  pure   is  a  valuable   food,  and    de- 
serves a  more  extensive  use.    English  cake,  made  prin- 
cipally from  East  Indian  seed,  is  interior  to  German  cake, 
since  the  cultivation  is  not  so  clean,  and  the  seed  is  adul- 
terated with  wild  mustard,  chailock  need,  &c.,  and,  as  all 
tbeee  eeeds  are  of  the  same  shape,  it  is  impOKsible  to  sepa- 
rate them.     Instances  have  occurred  of  animals  having 
been  poisoned  In  consequence  of  the  large  admixture  of 
vrild    mustard,  which  acts  as  a  violent  irritant  on  the 
niDcoufl  coat    of  the  stomach,  producing  inflammation. 
I  do  not  mean  to  infer  that  good  rape  cake  is  no*^^  made 
in  England,  because  clean  seed  is  obtained  from  the  Con- 
tioent ;  but,  as  a  rule,  the  green  German  rape  cake  is 
v^ry  superior,  and  commands  usually  £1  a  ton  more  than* 
Koglisb.    The  principal  objection  to  rape  cake  ia  that  its 
strong,    pungent  flavour  is  objected    to  by  cattle,  and 
pattenoe  and  time  are  required  in  order  to  bring  animals  to 
take  to  it.    New  cake  especially  aliould  be  avoided,  as  it 
lane  aome  of  ita  pungency  by  age.    Some  xeoommend 


boilins  or  steaming  the  rape,  for  an  hour,  which  deatsoiyft 
rbe  ou  of  mustard,  should  any  exist,,  and  renders  evea 
good  cake  more  mild  and  palatable.  I  have  known  i| 
thus  treated  and  poured  over  chafl^  with  success.  Suoh  a 
mixtme  would  do  well  for  Ftraw  yard  cattle.  The  fol* 
lowing  anecdote  shows  how  completely  animals  are,  like 
ourselves,  creatures  of  habit : — Some  years  since  I  was 
feeding  two  home-bred  steers  upon  linseed  cake  and  meal« 
In  early  life,  and,  indeed,  until  the  fattening  process  oonu 
menced,  they  had  received  a  small  4^antity  of  rape  cake» 
which  waa  replaced  by  oil  cake,  as  they  had  become  faL 
The  cowman  oue  day  gave  them  a  piece  of  rape  cake» 
and  finding  it  eagerly  consumed,  introduced  a  little,  and 
to  his  surprise  found  that  they  liked  it  decidedly  better 
than  the  linseed,  and  accordingly  they  were  finished  off 
on  rape  cake.  Their  tastes  had  been  cultivated  to  prefer 
the  bitter,  hot  n^  cake  to  the  mild,  pliasant  linseed 
cake.  So  if  we  begin  with  young  animals,  we  shall  soon 
teach  them  to  eat  it.  The  best  green  German  rape  li 
worth  £6  lOs.  to  £7  a  ton.  Alderman  Mechi  is  a  most 
consistent  advocate  of  rape,  using,  I  believe,  English  cake ; 
he  believes  it  to  be  equally  as  feeding  aa  linseed  cake,  at  a 
greatly  reduced  price. 

Palx  Ni7T  Kebnkl  Meal. 

Thia  comparatively  new  feeding  material  ir  ptr)duced 
from  the  palm  nut  kernels,  which  are  ground  up,  and  a 
portion  of  the  oil  expreiwed  ;  formerly  this  kernel,  whioh 
is  encased  in  a  hard  shell,  was  thrown  away  as  valueless 
the  orange  coloured  flesh  of  the  palm  finit  being  the  por- 
tion from  which  alone  the  crude  palm  oil  was  obtained. 
It  is  now  some  five  years  since  Messrs.  A.  M.  Smith  and 
Co.,  of  Liverpool,  were  induoed  to  try  a  few  tons  of  ker- 
n<ds.  The  hard  shell  is  removed  by  natives  in  Africa, 
who  break  it  off  with  a  hammer.  The  kernels  vary  in 
size  from  a  haeel  to  a  filbert.  After  being  reduced  to 
powder,  they  were  treated  rer^  much  the  same  as  linseed; 
a  valuable  oil  results,  and  the  meal  which  remains  still 
contains,  according  to  quality,  from  20  to  25  per  cent,  of 
a  beautiful  fatty  matter.  At  first  it  was  found  difficult  to 
find  a  market  for  the  meal,  and  it  is  on  record,  that  some 
of  the  first  made  was  thrown  away.  It  was  soon  found 
that  pigs  grew  fat  on  it,  and  a  sample  reached  Dr.Vcslekeiv 
who  found  it  contained  materials  that  should  make  it  a 
very  valuable  feeding  substance;  subsequent  esperienee 
has  fully  confirmed  the  aocnracy  of  this  view. 

Until  the  spring  of  laat  year  the  supply  of  kemela  wai 
too  irregular  to  allow  of  a  fair  trial  being  made  or  the 
meal  becoming  generally  known.  Several  farmers,  how- 
ever, used  it  with  success.  I  myself  was  the  first  to  tfy 
it,  and,  after  a  little  trouble  in  accustoming  the  stook  to 
eat  it,  found  it  so  valuable  that  upwards  of  30  tons  were 
used  in  a  little  over  two  years.  Last  year  armngementa 
were  entered  into  to  secure  an  abundant  supply  of  kemelk 
The  matter  was  then  brought  before  the  public,  and  sO' 
active  has  been  the  demand  that  Messrs.  Smith  have  bad 
as  much  as  they  could  do  to  supply  orders.  Falm-nnt 
meal  is  a  gritty  meal,  of  a  brownish-white  colour,  with 
black  specks,  which  are  portions  of  the  skin  of  the  not. 
The  fatty  matter  may  be  seen  by  rubbing  a  portion  betweea 
the  fingers,  and  is  evident  to  the  taste,  it  having  rather  a 
nutty  flavour.  Besides  containing  from  20  to  25  per 
cent,  of  a  very  feeding  oil,  we  have  15  per  cent,  of  flesh- 
forming  material — about  equal  to  good  barley  meal — only 
15  per  cent. of  woody  fibre,  and  a  considerable  amount  of  ash. 
Altogether,  then,  analysis  indicates  a  most  valuable  aub^ 
stance,  which,  when  mixed  w-ith  other  materials,  will 
prove  an  economical  food,  and  thia  view  has  been  folly 
confirmed  by  practical  experience.  It  has  been  tried  for 
cattle,  sheep,  and  pigs.  The  effect  on  milk  is  remarkable, 
I  increasing  the  quantity  and  especially  the  richnesa  of  the 
!  produce  without  aflectin^  the  flavour  of  the  batter.  The 
dairymen  in  Leicestershire  have  used  it  very  largely,  and 
;<onnd  it  of  the  greatest  seivice  during  last  winter  to  help 
lont  the  natural  produce.  For  sheep  tt  baa  also  been  sue-. 
(ceflBfally  used.    Indeed,  it  is  useful  for  any  stook,  whethtr 
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nowiDg  or  fattening,  proyided  we  mix  with  it  other  food. 
The  only  point  requiring  care  is  in  getting  stock  to  take 
it.  Animals  that  are  in  high  condition  »nd  have  been 
aoonstomed  to  oil  cidce  do  not  take  to  it  so  readily  as  poor 
stock,  bat  a  little  patience  and  perseverance  will  soon 
overcome  this  difficulty,  and  when  once  accustomed  they 
will  eat  it  readily.  Ur.  Clarke,  steward  to  Mr.  Edward 
Holland,  M.P.,  tells  me  that  his  short-horn  heifers, 
which  received  the  best  oil  cake  through  the  summer, 
have  done  quite  as  well  upon  the  same  weight  of  palm- 
nut  meal,  and  when  we  compare  the  prices  of  the  two, 
£6  a  ton  for  nut  meal,  and  £11  to  £12  for  linseed  cake, 
we  can  understand  the  value  of  this  new  feeding  material. 
Messrs.  A.  M.  Smith  and  Co.,  of  Kent-street,  Liverpool, 
are  the  only  English  makers.  Palm-nut  kernel  cake  and 
meal  from  Hamburg  is  an  inferior  article,  since  the  oil  is 
extracted  by  a  different  process,  dissolved  out,  1  believe, 
and  a  smaller  per-centage,  about  half,  remains  in  the 
cake.  It  is  a  harsh,  dry  material,  very  different  in 
appearance  and  taste  from  the  English  meal. 

The  following  table  shows  the  composition  of  both :— 


EoglUh 

Palm  Nut 

Meal. 

Hambnn 
Cake. 

Hambnrv 
Meal. 

Moisture   

7-21 
22-79 
15-56 

86-24 

14-90 
8-80 

12-91 

9-48 

18-25 

8916 

16-90 
8-80 

10<84 

Fatty  matters  

12*49 

^Albumiuous  compounds  ... 

Mneilage,  gum,  and  di-  \ 

gestible  fibre..... j 

14-06 
48-56 

Woody  fibre  (cellulose)  ... 
Mineral  matters  

15-82 
8-78 

100-00 

100-00 

100-00 

^Contaming  nitrosen 

2*49 

2*87 

2-26 

O       —  "jj  ■"—.••.«■  ..» 

A  Ol 

I  look  upon  palm-nnt  meal  as  the  best  substitute  for 
linseed  cake  that  has  yet  been  offered  to  the  public.  Its 
large  amount  of  ready-made  fat  supplies  a  most  valuable 
material,  of  which  our  home-grown  foods  are  all  deficient. 
2" /®**?****^®  F^o®  renders  it  a  decidedly  cheap  food, 
that  wiU  oonapare  favourably  with  grain,  even  at  its 
present  low  price;  and,  from  an  extensive  experience,  I 
recommend  it  to  the  agricultural  public  as  a  valuable 
feedmg  matenal. 

The  question  of  employing  Indian-corn,  lentils,  Ac.,  de- 
pends  upon  the  comparative  cost  of  such  articles  and 
l»arley,  beans,  and  peas.     At  present  prices  it  hardly 

""7^  ^'^^  ^"  ®^  produce  and  purchase  such  food, 
as  the  difference  in  price,  according  to  quality,  is  not 
enough  to  cover  expenses  of  taking  to  market.  Indeed, 
durmg  this  last  winter,  a  considerable  quantity  of  the 
cOMiser  descriptions  of  wheat  have  been  ground  up,  mixed 

M  wt'SrfoS*"^'^*''^"^  ^^'  '^^  ^*^  ^'^^^  «^  "*"^** 

i,-£?*?l'^^f"''  ^}^^^  contain  over  50  per  cent,  of  sugar, 
Srili^?  from  tune  to  time  advocatS^but  save  a^an 
2Sr^  !f-  the  various  cattle  foods,  which  are  exten- 
iBvely  advertised,  thejr  have  not  come  into  general  use. 

^Jl^^  ir^  ^^  j^**  ^^*-  ^^^  recommended,  as  it 

S!?  rpK  '  "*^  ^^^^  ***®  ">^™aJ«  «*t  1««  palatable 
M^.     Ihe  same  amount  of  malt  would  possibly  do  as 

ifott—Mr.  Lawes'  experiments  have  shown  that  there  is 

f«  «;3f°  T  ?  ^"^^  ™*^*  ^  P^*<«  0^  barley,  or,  indeed, 
inmixing  the  two.  A  consideiable  loss  occun  in  the  pro- 
cess  Of  malting,  besides  the  cost  of  the  operation.  On  the 
mner  Hand,  we  know  that  many  of  our  most  successful 
^ers  have  been  in  the  habit  of  adding  a  small  portion 
of  malt  to  their  other  food,  when  they  desire  to  feed  an 

??.?«.  J^u***"'?;  ^^^ »'  "^  I  ^^^  it  M  ft  question 
tnat  is  worth  careiul  investigation  as  to  whether  the 


addition  of  a  small  quantity  of  meal  would  or  woold  sot 
prove  advantageous.  Judging  from  the  use  of  lociul- 
beans,  which,  when  given  largely,  destroy  the  aoimai'i 
appetite,  I  should  have  concluded,  independently  of  Mr. 
Lawes'  experiments,  that  malt  would  not  do  if  supplied 
in  any  quantity ;  too  much  sugar  is  objectionable. 

A  woixl  as  to  Cattle  Condimentt. — If  animals  are  ont  of 
health  and  require  a  tonic  to  stimulate  digestioD,  then 
the  addition  to  the  ordinary  food  of  some  substance  like 
fenugreek,  aniseed,  or  caraways,  in  a  small  proportion, 
will  be  found  useful,  creating  an  appetite.    If,  again,  we 
are  fattening  an  animal  to  an  extraordinary  degree,  we 
may  use  stimulants  to  induce  an  appetite,  but  to  suppose 
that  young  healthy  animals,  or  ozxiinarily  fed  Btock,  re> 
quire  such  materials,  is  a  mistake.    By  using  such  tfafogs 
we  shall  decidedly  destroy  or  injure  the  digestive  EjrBteoi; 
and  to  pay  from  £25  to  £40  a  ton  for  the  so-called  cattie 
foods  is  most  unprofitable.    I  might  quote  the  opinions  of 
Mt.  Lawes  and  Professor  Simmonds  on  this  point,  with 
which  I  thoroughly  coocur.    Whilst  fully  allowing  that 
several  of  the  ingredients  possess  medicinal  propertiei, 
Professor  Simmonds  states  that  the  same  objects  nay  b« 
attained  by  the  farmer  who  mixes  well-ground  linseed 
meal  with  pea  and  bean  meal,  adding  a  small  quantity 
of  salt  (and,  I  should  say,  locust  bean   meal),  with 
a  simple   stomachic,  nothing  being  cheaper  than  fenu- 
greek mixed  with  aniseed.    Such  a  compound  need  not 
cost  more  than  15s.  to  168.  per  cwt.    If,  however,  I  can- 
not advocate  the  so-called  cattle  condiments,  bat,  on  the 
other  hand,  consider  them  most  extravagant,  and  often 
quite  unnecessary,  I  greatly  approve  the  mechanical  con- 
dition in  which  these  meals  are  prepared,  and  would  re- 
commend that  now  grinding  mills  are  so   improved, 
farmers  should  endeavour  to  prepare  their  food  more  care- 
fully, and  combine  together  a  variety  of  materials ;  this 
leads  me  to  the  last  portion  of  our  subject,  viz. :— 

Ths  Diffebent  MsTRODe  OF  Fkbdino. 

The  digestive  apparatus  of  the  ox,  sheep,  and  pig 
diflFer  materially,  and  a  study  of  this  difference  tcacbtf 
us  some  general  truths  as  to  the  description  of  food 
suitable  for  each.  The  ox  possesses  a  larger  pioportioo 
of  digestive  apparatus  for  a  given  live  weight  than  any 
animal ;  the  sheep  comes  next,  the  pig  the  least. 
Thus  the  ox,  with  his  large  and  complicated  stonaach, 
and  comparatively  small  intestines,  evidently  requires* 
bulky  food,  containing  a  considerable  portion  of  iudigei- 
tible  fibre.  The  stomach  must  be  filled,  and  thereij^ 
the  food,  to  be  of  use,  must  be  bulky.  For  every  lOOlw. 
of  live  weight  the  ox  has  ll}lb8.of  stomach,  and  only 
2}lbs.  of  intestines.  The  sheep  has  much  lees  Btomactt 
and  more  intestines,  and  altogether  a  smaller  percent- 
age of  digestive  apparatus,  indicating  that  whiUt  tw 
sheep  may  and  should  consume  some  portion  of  wo**. 
matter,  its  food  should  contain  a  large  proportiou  o^ 
starch  and  allied  digestible  matter— substances  *J^*  ?* 
rendered  soluble  by  the  secretions  of  the  intestinea.  ^°^ 
pig  has  only  IJlb.  of  stomach  and  61bs.  of  intestines  to  eacH 
lOOlbs.  of  live  weight— showing  what  we  know  by  ex- 
perience to  be  a  fact,  that  this  animal  requires  a  concen- 
trated and  highly  nutritious  food,  and  would  starve  upon 
what  would  be  a  generous  diet  for  the  ox.  The  grn» 
proportion  of  intestine  shows  the  necessity  of  a  rtarchy 
kind  of  food.  These  are  important  points  as  inditttiog 
the  descriptions  of  food  that  these  three  classes  of  anirn»u 
will  require.  Thus,  for  instance,  bullocks  have  be^'^JJ*' 
tened  entirely  on  good  straw  and  oil  cakes.  Such  a  food 
would  not  do  for  sheep,  as  they  require  in  addition  a  con- 
siderable  portion  of  vegetables  rich  in  sUrch,  wmi» 
pigs  flourish  beet  when  fed  entirely  on  meal. 

It  might  have  been  supposed  that  on  a  subject » 
important,  repeated  experiments  would  have  been  earned 
out,  and  a  formula  arrived  at,  so  that  the  F^  " 
feeding  young,  growing,  and  fattening  animals,  vhetb» 
cattle,  sheep,  or  pigs,  would  be  as  well  de6nefl  ana 
understood  as  any  other  manufacturing  buflinesB.   JJoian 
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igncaitani  experimeDt,  eBpecially  upon  live  stock,  ia 
Toy  difficult  to  carry  out,  and  we  are  liable  to  be  miBled 
t^  KtaiiB,  We  find  tbat  several  well  worked  out  ezperi- 
BCDts,  as  those  of  the  Duke  of  Bedford,  Messrs.  Lawes 
and  Gilbert,  &c.,  have  been  made,  but  the  object  has  been 
nther  to  determine  the  merits  of  different  animals  than 
1o  tot  the  kinds  of  food.  It  is,  therefore,  with  con- 
tiderable  hesitation  that  I  venture  to  submit  for  your 
ooanderation  the  following  mixture  of  food  as  likely  to 
pove  ecnnomical. 
Fcruimals  growbg  and  &ttening  at  the  same  time  (this 
Till  i^y  to  the  animal  when  weaued  till  killed),  the 
amooDtof  such  food  depending  upon  age  :— 

liflteed  cake,  or  cotton  cake 2]bi« 

Barley,  or  wheat  meal,  or  palm-nut  meal, 

or  a  mixture  of  all  three 4  „ 

Beans  or  peas,  or  mixture  2  „ 

Locust  beans  or  malt    1  „ 

In  the  above  mixture  we  get  a  goodproportion  of  the 
Itah-formiog  and  iat-forming  food.  We  might,  in  the 
ker  stages  of  feeding,  increase  the  quantities  of  the  lin- 
Hed  cake,  and  reduce  or  do  away  with  the  beans. 
For  sheep  a  mixture  of  the  fat-prodncing  food — 
■ch  IS  lioseed  cake  or  palm-nut  meal — ^with  peas  aud 
Its  crashed,  in  equal  proportions,  would  make  a  good 
Bixtore  easy  to  be  used ;  whilst  for  pigs  a  mixture  of 
bley  meal,  Indian  com  if  cheap,  palm  nut  meal,  and 
kBU9,peas,or  lentils  may  be  used.  Suppoee  we  give 
ii%  ooe-third,  Indian  com  and  palm  nut  meal,  in  equal 
^titles,  one-third,  and  beans,  &c.,  oue-third. 
A  pat  point  in  feeding  is  not  to  give  a  larger  amount 
tfartiSdal  food  tlman  the  animal  can  assimilate.  Kre- 
patly  we  find  excessive  quantities  of  cake  and  com 
Bppiied,  much  of  ^rhich  must  be  wasted,  or,  at  any  rate, 
IM  throQgh  the  an  imal.  Besides  this,  animals  so  over-fed 
iR^le  to  inflammatory  attacks,  and ,  moreover,  cramming, 
^^tcially  atan  ux\y  stage,  destroys  the  digestive  powers.  A 
Smt  distinction,  then,  must  be  drawn  between  the  supply 
^  geoenms  food  suitable  for  developing  the  frame  and 
P^  bone,  flesh,  and  fat  in  proper  proportions,  and  the 
^f^M.  pnctioe  of  stuffing  an  animal  unaec  a  sort  of  idea 
«*t  there  cannot  be  too  much  of  a  good  thing.  Thus 
«^  daring  their  first  year,  will  not  require  daily  more 
utt  fivm  1  to  2  Ibfl.  of  the  first  named  mixture ;  from 
^  fint  to  the  second  year  from  2  to  8  lbs. ;  and  to  be 
mshed  op  with  say  4  to  6  lbs.,  for  we  ought  to  have  our 
"^1  which  has  been  growing  and  fattening  ever  since  it 
|j;«the%ht,  fit  for  the  butcher  at  about  2}  years  old. 
^he  practice  of  fattening  old  oxen  is  not  nearly  so  common 
*  ^onoerly,  still  we  may  now  and  then  have  an  oppor- 
^i^  of  seeing  how  much  food  such  animals  will 
^'^^uat.  If  we  begin  when  the  animal  is  poor,  we 
^  Bopply  bulk  rather  than  quality,  as  there  is  a 
*^  vacoum  to  fill  up ;  therefore  to  begin  fattening  a 
^  beast  with  8  or  10  lbs.  of  oil  cake  a-day  is  a  radi- 
^  «>%.  I  should  say  6  lbs.  of  the  mixture  I  have  sng- 
i^^,  or  of  equal  portions  of  cake  and  meal,  would  be 
'"^gh  for  the  first  month ;  each  succeeding  month  we 
^7  iocrease  the  artificial  food  from  1  to  2  lbs.  a  day.  In  no 
^f^f'^f  ADd  under  no  circumstances,  do  I  believe  it  is 
^t  to  use  more  than  6  to  7  lbs.  of  a  rich,  fat- producing 
"^f  whether  tbat  food  be  linseed  oil  cake  or  any  similar 
"ttterial. 

la  the  case  of  sheep,  we  may  begin  artificial  food 
<  soon  as  the  lamb  can  eat.  At  about  a  month  old  a 
^utnre  of  fine  dust  oil  cake,  bran,  crushed  oau,  and 
°«ly  braised  peas,  may  be  used  with  good  effect.  The 
^tity  consumed  at  this  time  is  very  small,  but  the 
''imal  leazns  how  to  eat,  aud  when  thrown  upon  its  own 
^^'^ww.  after  weaning,  rons  to  the  com  trough  and 
«<is  freely  through  the  summer ;  and  until  the  lamb 
>QB  on  turnips,  }lb.  a  day  of  artificial  food  is  ample, 
^^.  from  this  time  until  Christmas,  then  fib.,  and  pos- 
f>iy.  daring  the  last  month  or  two  of  feeding,  we  may 
>je  as  much  as  1  lb.  a  head  daily.  Stock  lambs— those 
Pleaded  for  breeding— should  be  fed  Uke  the  others  dnr- 


ing  summer,  and  will  generally  do  very  well  on  a  fair 
quantity  of  roots  and  dry  food,  without  other  helps,  dur- 
ing the  winter.  With  regard  to  pigs,  it  is  more  difficult 
to  lay  down  any  rules.  The  pig  should  have  about  a» 
much  as  he  can  eat  There  is  one  peculiarity  in  the  habita 
of  the  pig  that  should  be  noticed — they  are  sure  to  do 
best  on  sour  food ;  thus  an  old  authority  tells  us— 
"  The  most  profitable  mode  of  converting  any  kind  of 
com  into  food  for  swine,  consists  in  grinding  it  into  meal, 
and.  mixing  the  latter  with  water,  in  cistems,  in  tiie  pro« 
portion  of  5  bushels  of  meal  to  100  gallons  of  water;  this 
must  be  well  stirred  several  times  in  the  day  for  a  fort- 
night, during  warm  weather,  or  for  three  weeks  in  a  colder 
season ;  at  the  expiration  of  which  time  it  will  have  fer- 
mented and  become  acid.  In  this  state,  and  not  before,, 
the  wash  is  ready  for  use ;  it  ought  to  be  stirred  every 
time  before  feeding,  and  it  will  be  necessaxy  to  keep  two 
or  three  cisterns  fermenting  in  succession,  in  order  to  pre- 
vent it  being  used  before  it  is  duly  prepated.  The  differ- 
ence of  profit  between  feeding  in  this  manner  and  giving 
the  grain  whole,  or  only  ground,"  adds  Mr.  Young,  whose 
words  I  quote,  **  is  so  great,  that  whoever  tries  it  once  will 
not  be  induced  to  change  it  for  the  common  methods^" 
I  have  never  tried  this  method  of  feeding  myself,  bat 
believe  it  is  founded  on  experience  and  reason.  The  piff 
is  the  scavenger  of  a  farm,  and  we  know  that  when  in  a  store 
state  much  of  his  food  is  in  a  state  of  fermentation. 
However,  many  may  prefer  a  more  modem  system, 
namely,  that  of  mixing  the  meal  with  boiling  water,  by 
which  the  insoluble  cells  that  contain  the  gum  and  sugar  of 
the  grain  are  burst  and  the  food  is  improved  in  quality. 
Cooking  will  answer  for  the  pig  better  than  (or  raminants  ; 
indeed,  I  do  not  approve  of  cooking  food  for  cattle  or 
sheep.  We  may,  in  some  instances,  do  weU  to  prepare  » 
soup  of  boiled  cake,  meal,  ^c,  and  pour  it  over  dry  chaff,  or 
what  is  better,  we  may  use  our  waste  steam  to  pass 
through  a  mixture  of  chaff,  pulped  roots,  and  the  artificial 
food  we  are  using.  Such  a  process  must,  however,  be 
carried  on  every  day,  as  beasts  do  not  relish  such 
food  when  it  becomes  stale.  The  mixture  of  cliaff 
and  pulped  roots,  in  properly  constraoted  bins,  leads  to  a 
gentle  fermentation,  which  adds  to  the  value  of  the 
food ;  and  such  a  mixture  will  keep  good  for  at  least  24- 
hours,  so  we  may  prepare  one  day's  food  in  advance. 
This  is,  I  believe,  the  best  and  the  most  economical* 
plan  that  can  be  adopted.  The  quantity  of  roots  will 
depend  upon  a  variety  of  circumstances,  which  tim» 
will  not  allow  me  to  discuss.  To  show  the  change 
in  our  practice,  I  may  mention  that  a  large  bullodk 
formerly  ate  1}  to  2  cwts.  of  swedes  per  diem.  Now, 
a  better  result  is  obtained  by  using  three  quarters  of 
a  cwt.  pulped,  with  a  mixture  of  hay,  straw,  and  chaff; 
and,  in  many  instances,  animals  are  well  fed  upon- 
56  or  60  lbs.  a  day.  Sheep  still  eat  according  to 
their  live  weight  an  immense  weight  of  roots — in  many 
instances  as  much  as  20  lbs.  a  day.  Now,  this  is  not  a 
perfect  pljm  of  feeding,  and  I  believe  the  time  is  not  far 
distant  when  a  great  chsmge  wiU  take  place,  and  sheep- 
will  be  treated  to  pulped  roots  and  chaff  just  as  cattle 
are,  only  with  a  smaller  proportion  of  straw  and  more  roots. 
In  this  way  an  increased  quantity  of  sheep  will  be  kept  in 
a  healthier  and,  at  any  rate,  in  a  more  economical 
manner. 

Gentlemen,  I  have  done,  and  have  only  to  thank  yoa 
for  the  kind  attention  wilii  which  you  have  listened  to 
my  remarks. 


DISCUSSION. 
The  Chaibman  said  the  paper  they  had  Just  heard  was 
remarkable  for  the  amount  of  practical  mformation  it 
contained.  Professor  Coleman  had  scarcely  given  an 
opinion  without  sUting  the  reasons  on  which  that  opinion 
was  based,  and  those  were  founded  on  piactKal  experience. 
He  agreed  thoroughly,  as  far  as  his  own  exj^rience  went, 
in  a  large  amount  of  what  had  been  stated  in  the  paper, 
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bat  more  particularly  he  agreed  in  thi»--thai  it  wna  ofteD 
the  case  that  while  a  food  I7  itself  was  of  little  value, 
that  same  food,  if  mixed  with  other  iugredients,  became 
invaluable.    The  great  point  was  to  get  the  proper  pro- 
portions of  nourishing  and  bulky  matter  to  suit  the  animal 
they  were  feeding.    But  with  cattle  this  was  too  often 
forgotten-^that  only  a  certain  portion   of  nourishment 
could  enter  into  the  system ;  and,  therefore,  unnecessary 
expense    was    incurred   by    giving    an    excess  of  food. 
An  animal  with  so  many  stomachs  as  a  ruminating  animal 
possessed,  must,  as  Professor  Coleman  had  remarked ,  have 
a  large  bulk  of  food,  so  as  to  enable  the  work  of  digestion 
to  be  performed  in  the  ruminating  system.    That  bulk 
Deed  not  of  necessity  be  entirely  ot  expensive  food,  but, 
at  the  same  time,  if  the  inexpensive  food,  such  as  chatf, 
were  previously  prepared  by  being  made  more  or  less 
saeculent,  it  was  rendered  more  suitable  to  the  natural  re- 
qairemente  of  the  animal,    in  this  way  he  thought  the 
application  of  steam  for  the  softening  of  chaff,  whether 
hay  or  straw,  was  of  very  great  value.    On  his  own  farm 
the  chaff  was  cut  in  a  loft,  whence  it  was  discharged 
into  a  vessel  of  iron,   about  twelve   feet    square,  and 
thickly   perforated    with  small    holes   at   the    bottom. 
Id  the  next  building  but  one  was  a  steam-engine,  the 
waste  steam  from  which  was  brought  by  a  pipe  under^ 
Death  the  perforated  bottom  of  the  vessel,  so  that  there 
was  thus  sufficient  heat  to  cook  that  vessel  full  of  potatoes, 
if  potatoes  wore  the  food  employed.    The  steam  cooked 
the  ohaff  most  perfectly,  and  when  it  was  thus  bro«ght 
iDto  a  Bucoulent  slate,  it  was  then  in  a  condition  to  be 
mixed  with  advantage  with  the  more  nourishing  qualities 
of  food   which  they  chose  to  give  the  animal,  and  he 
found  in  that  way  there  was  great  economy  in  feeding. 
It  was  only  a  few  days  ago  he  calculated  the  expense  he 
was  at  in  connection  with  a  set  of  feeding  boxes  appro- 
jpriated  to  fifteen  head  of  cattle,  when  he  found  that  at 
«  coat  of  lie.  per  head  per  week,  they  made  on  an 
average  three  poonda  weight  each  per  day,  and  it  was 
only  matter  of  further  calculation  to  ascertain  whether  that 
was  profitable  feeding.    He  believed  Professor  Coleman 
to  be  correct  in  almost  every  respect,  hot  more  particu- 
larly he  thought  he  was  right  in  his  remarks  upon  sheep 
Ceding,  and  that  it  was  useless  to  tty  to  feed  sheep  with 
the  same  description  of  food  as  was  suitable  for  the  ox 
or  the  cow.    Me  had  fallen  into  that  mistake  himself, 
inasmuch  as  in  hard  winters  he  had  attempted  to  make 
large  quantitiai  of  artificial  food,  and  he  found,  when  chaff 
formed  a  large  ingredient  of  that  food  for  sheep  as  well 
as  oxen,  invariably  the  chaff  was  not  eaten  by  the  sheep, 
showing  that  it  was  not  a  suitable  food  for  those  animals. 
The  late  sevei^e  winter  had  been  a  very  trying  one  in 
xeepect  of  feeding  cattle.    He  (the  chairman)  lived  in  a 
cider  country,  and  it  ooourred  to  him  that  the  large  quan- 
tities of  apple  palp  which  were  produced  might  be  made 
available  as  an  ingredient  of  food  for  his  cattle.     On 
mixing  this  with  chaff  and  meal,  to  his  great  delight  he 
found  the  cattle  exhibited  a  great  relish  for  it,  which 
led  him  to  manufacture  cider  to  a  very  large  extent, 
merely  for  the  sake  of  the  pulp  with  which  to  feed  the 
cattle,  and  the  resnlt  proved  not  only  beneficial  to  the 
animab,  but  very  economical.    He  had  been  told  by  his 
friend,  Dr.  Voelcker,  that  in  Germany  apples  were  largely 
used  in  feeding  cows,  and  if  that  were  the  case,  it  con- 
firmed the  results  of  his  own  experience.    In  conclusion 
he  would  say,  as  far  as  he  understood  the  sultject,  the 
paper  with  which  they  had  been  favoured  was  eminently 
a  practical  one,  and  could  not  faU  to  be  serviceable  to  all 
who  read  it. 

Mr.  G.  F.  Wilson,  F.R.S.,  said  there  was  one  kind  of 
food  on  which  Professor  Coleman  bad  laid  considerable 
stress,  viz.,  the  palm-nut  kernel.  Having  had  much  to  do 
with  palm  nuts,  he  might  state  that  the  supply  of  them 
in  Africa  was  enormous ;  and  inasmuch  as  the  value  ot 
the  oil  expressed  from  those  nuts  in  this  country  was  so 
much  higher  than  that  of  the  dull- brown,  burnt  (nl  as  ex- 
pressed in  Afiricat  ha  thoaght,  with  the  price  oUainad  for 


the  cake,  it  must  be  a  good  paying  process.    He  recol- 
lected some  years  ago,  when  plenro-pneumooia  wu  pre- 
valent amongst  cattle,  Mr.  H'orsfall,  of  Ottley,  lued  00001 
nut  oil  as  a  remedy,  with  very  succeSBful  results.    Now 
the  oil  of  the  palm  nut  happened  to  be  identical  with  ^ 
of  the  larger  palm  nut,  the  cocoa-nut;  and  it  migiti 
be  a  question  with  agriculturists  whether  an  oil  iimilxr 
to  that  which  was  found  useful  as  a  remedy  in  the  cm 
mentioned,  might  not  also  serve  as  a  preventive  of  dineaae. 
Dr.  VoELCKsa  was  glad  to  find  that  Prof&««)rCo]eiiu& 
had  laid  8tre^8  U()on  the  condition  of  the  food  when  giveD 
to  the  animal,  as  this  was  a  matter  too  frequently  neglected 
by  those  who  gave  opinions  on  the  qualitie.^  of  foods.  Thej 
were  too  much  in  the  habit  of  comparing  merely  the  com- 
position  of  one  food  with  that  of  another,  from  whiefa  dif- 
ferent conclusions  were  often  arrived  at  as  to  the  pnctkil 
effect  they  were  likd,y  to  produce  when  given  to  otttle. 
He  thought  this  was  a  great  mistake,   for  tfce?  koeir 
by  experience,  that  at  one  time  the  mangold  lu  mora 
nutritious  than    the    turnip,    and    at    another  lime  it 
was  the  reverse.    It  was  in  this  case  entirely  a  qQet- 
tion  of  maturity,  for  the  same  amount  of  woody  fibn 
in  a  properly  matured  root  was  very  nutritious,  vlulM 
in  the  unripe  state  of  the  root  it  was  not  so,  and  in  thi 
over- ripe  state    it  was  absolutely    injurious;  thoefin 
the  oondition  of  the  food  materially  influenced  its  notri* 
tive  value.     Then  there  was  ano&er  oondition  of  foo^ 
via.,  that  which  arose  from  keeping  it  in  damp,  uoTeofr 
lated  plaoes.    He  more  particularly  alluded  to  ooro  fli 
concentrated  food,  such  as  oil  cake,   peas,  beans,  dl 
lentils.    Food,  under  such  circumstances,  was  apt  to  !»■ 
come  mouldy,  and  the  mioroscope  revealed  the  pRM* 
of  certain  lower  vegetable  organiams  or  fungi,  soffli  ■ 
whic^  were  decidedly  poisonous  to  animals.    He  knet  a 
many  cases  of  sueh  poisoning,  which  were  deariy  attriM| 
able  to  the  fungi  attached  to  food  in  the  oonditicn  heU 
refemd  to.    Professor  Varnell^  whom  he  was  hapf?  >• 
see  present,  had  informed  him   of  a  case  of  ^paaaa$ 
arising  probably  from  musty  food,  and  that  gentlsui 
would    probably    favour   them    with    his    cscperieaA 
Whilst  laying  full  stress  upon   the  importsoce  ofv 
point,  he   could  not  agree   with    his    friend  Profe** 
Coleman    when    he    said    that    the   abbepce  of  i9 
analytical  te^ts  was  one  of  the    greatest  itnpedinifltf 
in  securing  pure  linseed  cake.       They  could  exuaiia 
anal>tically,  many  kinds  of  cake  for  the  presence  of  (^ 
tain  injurious  materials.    Rape  cake  admitted  of  id«^ 
test,     i'he  presence  of  mustard  was  rapidly  *'***'™vi 
the  formation  of  a  pungent  essential  oil,  when  the  cp^ 
cake  was  mixed  with  lukewarm  water,  and  9i\o9eiJ^ 
sUud  for  several  hours.     In  addition  to  many  ^f^T^ 
they  had  the  microscop-e,  which,  in  oonjonotico  vim  «» 
natural  senses   of    taste   and  smell,    was   at  ^^ 
analytical  test  as  they  could  desire  in  such  matt«^  ^" 
point  in  which  he  did  not  agree  with  Ptofeas>r  ^^ 
man  was  in  the  statement  that  there  was  riifficmty  "^ 
procuring  pure   and  dean  linseed  cake.     '^*'*7iSr 
wholesome  regulation  in  the  seed-crushing  trade  of  piJJ 
a  price  for  the  seed  in  proportion  to  its  freedom  nj 
foreign  subvtances.    Beyond  6  per  cent.,  which  *•« 
standard  of  foreign  matter,  an  allowance  in  pric« 
be  made  proportional  to   the  amount  of  '"^""*?L^ 
There  was  no  doubt,  by  paying  a  proper  price,  P""  JtJ, 
could  be  obtained,  and,  therefore,  pure  cake;  a^^j^ 
iHilifved  there  was  no  indisposition  on  the  p»"  ^.^^ 
crushers  to  manufacture  pure  cake  if  they  •^*'*  r. , 
fair  price  for  it.    At  the  same  time,  he  was  ^^^l^^ 
great  deal  of  oil-cake  was  sent  iuto  the  market  wu 
mark  ••  P"— pure— upon  it  which  was  very  ^^^j^ 
terated  by  foreign  matteis.  If  farmers  would  bsw  *»*  ^^^ 
tested  under  the  microwope,  which  they  could  <io  »    .^ 
i>xpense,  they  might  always  secure  good  ^^'''  i^^^t 
there  was  a  demand  for  that  quality  of  io»i  ^^IJ^^ 
doubt  it  would  be  supplied.    With  these  trifling  ^^ 
difference  only,  he  entirely  concurred  in  all  tliat »»" 
stated  by  Pit>teasor  Coleman. 
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AAer  a  few  romarks  from  Mr.  VARLsr, 

Dr.  CiLkC£  Calvbbt,  F.R.S.,  said  ha  had  lisieiMd  to 
b  paper  of  Profeaaor  Coleman  with  the  greatest  plea- 
m;  the  more  so  m  it  had  referenoe  to  a  subject  which » 
q)  fa)  the  praaent  time,  he  believed,  had  received  the 
m-'m  of  very  few  scieotific  men.  If  thera  was  any 
aowledge  on  the  subject  amongst  farmers,  most  of  them 
1^  kept  it  to  themselves,  and  he  believed  the  public  in 
•eoenl  were  not  acquainted  with  the  facts  brought  before 
ikiain  this  able  paper.  He  had  read  a  great  number  of 
pi^nfrofn  time  to  time  respecting  the  feeding  of  cattle, 
udbebid  always  been  struck  with  the  want  of  practical 
hjwlajge  shown  by  those  engaged  in  such  researches, 
k  tiate  who  had  devoted  any  attention  to  this  subject 
wer^,  geoerally  speaking,  purely  scientifio  men.  There 
*d«0D  the  Continent  several  eminent  chemists  who 
bigiren  a  great  deal  of  attention  to  this  subject, 
uJ It  (Otne  future  period  he  (Or.  Calvert)  might  have 
et*ija  to  refer  to  some  of  their  researches,  and  he 
rrold  then  be  able,  in  a  more  forcible  manner,  to  prove 
ik!  tnitli  of  his  assertion ;  but  his  point  now  was  to  show, 
luiuarlied  a  manner  as  possible,  the  want  of  practical 
itirtnation  which  Professor  Coleman's  paper  had  gone 
ik  to  Bupiiy.  Thus  it  was  fouod  tliat  Mr.  £>us- 
^ult,  one  of  the  leading  scientific  chemists  of  Earope, 
hapted  to  feed  some  cows  on  carrotn,  as  he  thought  it 
birable  food  for  them,  but  they  decreased  in  weight 
li  lost  flesh.  Why  was  this  ?  Professor  Coleman  had 
m  the  explanation,  that  it  was  necessary  that  there 
Ni  be  balk  in  the  food  as  well  as  nutriment,  and 

*  great  point  was  to  give  both  in  proper  proportions. 
ki  Chunnan  had  mentioned  that  in  bis  own  case  he  gave 
I  iheep  too  much  chaff  in  that  instance ;  the  bulk  was 
tgrut  as  compared  with  the  nutritive  matter  oontained 
[the  chaff.    There  was  one  very  interesting  point  which 
F' Coleman  had  referred  to,  namely,  that  it  was  not 
Bcieat  mei«ly  to  ^ive  an  animal  a  large  amount  of 
■ogeoated  food,  but  in  order  to  get  the  full  effect  from 
khfood,  it  was  found  aoceMsry  that  it  should  be  mixed 
^i  relative  proportion  of  saccharine,  amylaocous,  or 
||Kr  heat-giving  food.     This  confirmed  the  impression 
wIm  (Or.  Calvert)  bad  bad  for  many  years,  that  auch 
^  between  the  various  classes  of  food  must  be  oare- 
"l^preaerved.    He  had  been  led  to  this  view  by  the 
'^^es  of  one  of  the  most  intelligent  chemists  on  the 
i"u>eQt,  M.  Ville,  who  investigated  the  applicatioo  of 
UDuidaeal  saita  and  other  nitroganated  maouree  to  the 
iDvth  of  plants,  and  made  this  inteteating  observation, 
iit  if  to  pUatg  a  oertain  qoantity  of  ammoniaoal  salts 
rutrata  of  soda  were  supplied,  only  a  limited  araount 
1  nitrogen  was  absorbed,  but  if  to  these  nitrogenated  eub- 
''^''^  phosphate  of  lime  was  added,  the  result  was 
^  ^'oorable,  the  plants  absorbing  eight  or  ten  times 
\^^  nitrogen  in  the   same  period  x>f  time;    the 
r^^P^  of  the  nitrogen  being  nearly  in  a  direct  atio  to 
'^j^rtion  of  phosphate  of  lime,  added.    With  respect 
P^Miog  of  cattle,  he  was  struck  by  the  reflaark  of 
f^Qsor  Coleman,  that  if  they  gave  to  cattle  too  much 
Jjotclaas  of  food,  either  of  &t-forming  or  respiratory 
M.  there  was  a  loss.  '  It  therefore  ooeurred  to  his  mind 
'^both  for  men  and  cattle  (for  what  held  good  in  the 
!^  held  good  also  in  the  other)  then  must  be  a 
Vilte  ratio  of  food  which  time  and  aeienoe  would  reveal. 
^^**  mtiified,  from  hia  own  experience,  that  the  paper 
^  thJH  evening  was  one  roost  valuable  to  the  farmem  of 
■  c(HaDtry,  becanae  the  science  of  the  subject  was  mixed 
^^a  aoond  practical  knowledge,  and  that  waa  the  class 
"^lormation  which  the  farmers  most  required. 

rrof.  ViBacLL  said  reference  having  been  made  to  his 
te  10  oooneotion  with  the  poisoning  of  cattle  from  the 
"^  ot  injoriooB  sobstanees  in  the  food,  he  would 
^y  state  the  cinaimstaoces  of  the  caae.    He  would  in 

*  first  pUoe  endorse  the  opinion  expressed  by  Dr. 
^^Ker,  as  to  the  importance  of  the  microscope  in 
^^jQ^igaticms,  and  every  feeder  of  cattle  ought  to 
P^^^^BMd  of  that  iDitniiBeDi  and  know  how  to  oae  it 


properly.  Two  or  three  years  ago  he  was  profeasionally 
applied  to  on  the  occasion  of  the  death  of  some  valuable 
eows  in  an  apparently  mysterious  manner.  He  found  the 
cause  of  death  to  be  spleeaic  apoplexy.  At  first  he  gave 
an  opinion  that  perhaps  some  fungi  attaching  to  the  food 
had  been  taken  into  the  system,  and  on  investigation  he 
found  that  the  cattle  afflicted  had  been  grazing  on  ergot- 
ised  rye-grass.  He  was  very  glad  Professor  Coleman 
had  laid  so  much  stress  upon  diseases  arising  from  indi- 

Sestible  food.  He  had  met  witli  many  instances  of 
eaths  of  animals  from  eating  decorticated  cake.  an<1  in 
some  cases  from  feeding  largely  on  bean  straw,  tiie  straw 
not  having  been  out  in  the  green  state,  but  allowed^  to 
become  over-ripened  on  the  grotmd  where  it  wan  grown. 
With  referenoe  to  the  ciroumstance  alluded  to  by  Dr. 
Voelcker,  of  fungi  forming  upon  oats  stored  in  damp 
places,  he  would  mention  a  fact  of  importance  to  fecder» 
of  cattle.  He  was  applied  to  from  Leeds  respecting- 
the  death  of  half-a-dozen  horses,  which  occurred  in  about 
three  days,  and  the  cause  of  which  it  was  diffiv;ult  to 
trace.  A  qiiantity  of  the  oats  on  which  they  liad  been 
fed  was  sent  to  him  for  examination,  and  he  found 
that  many  of  the  grains  were  matted  together  by  a  flacky 
sabstance.  Mierosoepieal  investigation  showed  the  pre- 
senee  of  distinct  fnngi  as  completely  developed  ai  mush- 
rooms, though  very  minute.  The  floeky  material  proved 
to  be  jointed  filaments,  and  the  effects  of  eating  that 
substance  had  been  to  produce  the  death  of  the  tiorses. 
He  tried  the  effects  of  the  oats  which  had  been  sent  to 
him  upon  other  valueless  horses,  which  died  thirty-six. 
hours  after  eating  them,  with  the  same  symptoms  exhi- 
bited. On  an  examination  of  the  smaller  intestines  of 
the  animals  he  found  that  the  mucous  membrane  was 
thickened  by  a  peculiar  growth  on  the  surface. 

On  the  motion  of  the  Chairman,  a  vote  of  thanks  was- 
passed  to  Professor  Coleman  for  his  paper. 

Professor  Colbuan  thanked  the  meeting  for  the  atten- 
tion with  which  they  had  listened  to  his  paper,  and  he 
waB«glad  it  had  led  to  some  practical  remarks  in  the 
discussion.  With  reference  to  the  observations  of  Dr. 
Voelcker,  as  to  the  absence  of  analytical  tests  of  food  for 
cattle,  he  did  not  state  that  such  tests  did  not  exist,  but 
that  they  wero  very  seldom  employed  by  farmers.  He 
thoaght  the  want  of  appreciation  of  these  tests  was  a  great 
error  on  the  part  of  consumers,  and  he  certainly  strongly 
advised  the  use  of  the  microscope  io  such  matters. 


SOUTH   LONDON  WORKING  CLASSES  IN- 
DUSTHIAL   EXHIBITION. 

The  prizes  awarded  to  the  exhibitors  at  this  exhibitioD 
were  presented  on  Saturday,  the  1st  instfht,  by  the  Right 
Hon.  Viscount  Palmorston,  K.G. 

Tlie  noble  lord  was  accompanied  by  the  Earl  of  Shaftea* 
bury,  the  Kight  Hon.  W.  Oowpor,  Mr.  Locke,  M.P.,  Mr» 
Charles  Gilpin,  M.P.,  and  many  others. 

Mr.  Murphy,  the  honorary  seerotary,  then  read  the  re- 
port  of  the  adjudicators,  which  sUted  that  they  deemed  it 
desirable  that,  whatever  the  profits  of  the  undertaking,  they 
should  be  distributed  among  as  many  exhibitors  as  possible^ 
mther  than  be  expended  in  giving  large  sums  to  a  few ;  thia 
would  account  for  the  great  number  of  prises  awarded  and 
honourable  mentions  made.  It  was  also  deemed  advisable 
that  the  awards  should  be  of  eqnal  value  in  the  different 
classes,  and  that  a  medal  should  be  struck  to  oommemo- 
rate  the  holding  of  the  exhibition,  a  copy  of  which  (in 
either  silver  or  bronze)  the  holders  of  the  superior  prizea 
might  take  as  a  portion  of  the  value  awarded.  The  ac- 
counts had  not  vet  been  audited,  but  the  distribution  as- 
sumed a  profit  of  £300.  The  flnt-class  prize  ww  £8,  the 
second  £1  10s..  the  thud-claas  prizeholders  would  receive 
a  bronze  medal  in  case ;  and  a  highly  ornamented  oaid 
was  prepared  for  those  who  had  received  honourable  men- 
tlon.  Whatever  sum  of  money  mwht  wmam  ovw 
when  a  settlement  was  made  would  be  distnbuted  in  Wr 
proportiooa,  as  per  the  vote  of  the  committee.     The 
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following  18  R  summaiy  of  the  awards  : — First  class, 
35 ;  second,  85  ;  third,  123 ;  hgnoarable  mention,  129  ; 
total,  372.  It  may  be  interesting  to  state,  that  out  of  120 
firat  and  second  class  prizeholders,  110  have  chosen  that 
A  portion  of  their  prize  should  consist  of  a  medal  as  per 
the  prize  design.  Of  these  77  have  chosen  silver,  and 
33  bronze  mementoes  of  the  Exhibition. 

Lord  Palmerston  distributed  the  prizes,  and  then  deli- 
vered an  encouraging  address,  pointing  out  the  favourable 
influences  of  such  exhibitions.  The  Rev.  Mr.  Bowstead 
moved,  and  the  Rev.  Newman  Hall  seconded,  a  vote  of 
tl\^ks  to  Lord  Falmerston. 


DUBLIN    INTERNATIONAL   EXHIBITION. 

The  fine  art  collection  from  Rome  will  be  very  rich. 
A  steamer,  freighted  with  more  than  100  works  lo 
sculpture  and  other  articles,  was  to  leave  Civita  Vecchia 
direct  for  Kingstown  on  the  Ist  of  April.  Among  the 
artists  who  contribute  works  are  the  following: — Q. 
B.  Lombard!,  7  works  ;  Benzoni,  16;  Jacometti,  5; 
Adams,  Carlo  Voos,BiBetti,  Binaldi,  EowaUky,  and  others, 
4  each;  G.  Lombard!,  Barrotta,  L.  Bienaim^,  Andrei, 
and  Miss  Foley, 3  each;  Miss  Stebbins,  Muller,  Forzani, 
fieUocioU,  Luccardi,  Provincial!,  Galletti,  Ferraria,  and 
Larchetti,  2  each;  Hogan,  Achterman,  A.  Bienaim^, 
Btoiy,  Baroni,  Bizzi,  Majoli,  Moratilla,  Rossetti,  Valli. 
Prior,  Di  Qiaoomo,  Salvatore,  Obici,  Hoffman,  Schoops, 
JBYeund,  Palombi,  Giacomini,  and  Daly,  1  each.  Mr. 
Randolph  Rogers,  the  American  sculptor,  has  consented  to 
4end  a  half-size  figure  of  his  well-known  statue  of  "  Nydia 
fleeing  from  Pompeii,"  from  Bulwer's  novel.  Miss  Hosmer 
ha;!  a  group,  and  there  is  a  colossal  sUtue  of  Pius  DC.  in 
marble.    There  are  also  others,  not  specified. 

Among  the  painters  are  Romako,  de  Rossi,  Vertanni 
Wider,  Guorra,  Bompiami,  Muller,  Bertacini,  Brenan! 
Bkirmunt.  Farrel,  Porcelli,  Podesti,  Strutt,  A.  Dies, 
Raggio,  Rohden,  Bartolomei,  &c.  Saulini  sends  twenty 
of  his  own  cameos  in  shell  and  pietra  dura. 

Pieret  sends  a  collection  of  very  rare  and  yaloable 
intaglios  and  cameoa  in  pietra  dura.  Monsignor  Ferrari 
^Jilinister  of  Finance)  sends  three  portfolios  and  three 
volumes  of  engravings.  Olivieri,  specimens  of  book- 
kinding.  Cardinal  Prince  Alticri  sends,  by  the  arrange- 
ment of  Professor  Ponzi,  an  interesting  collection  of 
minerals  and  maps  of  the  Alumiere  and  Tolfa  ;  Castrali 
wax  candles;  Tucri,  olive-oil;  the  Countess  Mami 
sends  sulphur  products  from  Canale ;  Pozzi,  artificial 
pearls;  Dies,  Rimaldi  and  Barberi  send  mosaics,  the 
latter  41  specimens.  The  Pope  also  sends  mosaics  from 
his  own  work-in  the  Vatican  and  specimens  of  his 
chromo-lithography.  The  Minister  of  Public  Works 
sends  specimens  of  the  works  of  Vizia  in  cloth  of  silk 
and  £old,  as  also  specimens  of  Roman  carpets ;  Martinori, 
two  discs  of  Egyptian  alabaster.  Nazzari  sends  liqueurs, 
chocolate,  and  sweetmeats.  Toni,  the  gun-maker,  some 
guns;  Vespignani,  fiame-work  in  ivory  and  gold ;  and 
CavaliereDe  Rossi  sends  a  most  interesting  plan  of  the 
Catacombs. 

The  colonies  will  be  admirably  represented  as  far  as 
the  restricted  space  allotted  to  them  will  aUow. 

From  NaUl,  principally  through  the  active  instrumen- 
tohty  of  Mr.  John  Robinson,  a  very  fine  collection  has  al- 
ready arrived  by  the  steamer  Eastern  Province,  and  a  fur- 
ther consignment  will  come  by  the  next  mail  steamer. 
Among  the  NaUl  collection  are  some  most  interesting 
curiosities  and  native  manufactures,  from  Central  Africa, 
collected  by  Mr.  BaiTy  and  Mr.  Baldwin,  during  their 
lecent  travels.  The  first-named  gentleman  has  done 
what  no  European  has  done  before,  namely,  crossed  the 
continent  from  Walvisch  Bay  to  NaUl.  He  has  been  just 
a  year  on  the  way.  The  indigenous  timber  resources  will 
be  well  represented  in  about  forty  varieties  of  colonial  woods, 
contributed  by  Dr.  Mann  and  Messrs.  Topham.  Brothers! 
Among  the  Bechuana  articles  ^worth  notice  are   the 


poisoned  aiTows,  the  poison  behig  obtsinei  fmm 
small  beetle ;  a  large  native  pot,  of  superior  workman 
to  anything  known  in  South  Africa ;  ropes,  twine,  t 
fibres  from  the  vicinity  of  the  Great  Lake;  a  uheath^i  »i 
knife  from  a  tribe  never  visited  by  white  men,  livm; 
that  unexplored  coast  district  on  the  »outhof  the  Zmd 
The  raw  materials  of  the  colony,  cotton,  wool,  su;;i 
colonial  spirits,  coffee,  maize,  tobacco  and  cigars,  prr's-rn 
fruit,  &c.,  are  well  represented.  The  collection  sIm  i 
eludes  photographs,  Zulu  curiosities,  incladin:;  a  mn 
elaborate  piece  of  Zulu  wood  carving,  which  took  ihri 
years  to  complete.  There  are  also  karosses,  or  cloiki.  i 
jackal  and  other  skins ;  two  splendid  lion  ikinD,  ok 
thick- maned  specimen ;  some  magnificent  bows,  and  o*k 
native  weapons.  The  African  Aid  Society,  the  Char* 
Missionary  Society,  the  Liberian  Consul-Geocni.  an 
others  contribute  African  products. 

Malta  will  make  a  fine  display  of  lacei  aoi  u'lrei 
filigree. 


OPERATIVE  COACHMAKERS*  EXHIBITION'. 

The  prizes  awarded  at  this  exhibition  by  the  jad|!e»^ 
the  Marquis  of  Lansdowne,  Viscoont  Torrington,  R.  ( 
Mansell,  Esq.,  Mr.  Hall,  of  liOng-acre;  Mr.  Holdwtj 
of  Mount-street;  and  Mr.  Rock,  of  Hastings-^were di 
tributed  on  Monday  evening  last,  by  the  Bight  H(» 
Lord  Tbubo,  in  the  great  room  of  the  Society  of  Ail 
On  his  lordshiptaking  the  chair, 

Mr.  G.  N.  Hooper,  chairman  of  the  committee. » 

an  address  expressing  their  satisfaetion  at  the  mcces 

the  exhibition,  whi^  had  exceeded  their  most  langr 

expectations.    They  had  received  the  most  cordial  a» 

anoe  from  all  parties,  and  hoped  that  this  saceess 

open  a  new  era  to  employen  and  operatives  of  the 

making  trade,  who  would  now,  they  hoped,  mtioi 

their  place  against  the  competition  of  foreign  coaot-t 

They  had  enjoyed  the  advanUge  of  a  thorooghlv  n^^ 

pendent  committee  of  judges,  and  it  had  been  ooasden 

advisable  to  distribute  the  awards  Uberally  where  msj 

existed,  notwithsUnding  the  absence  of  oompetitioDj 

many  cases.    They  hoped  that  this  libeiaUty  wouW  «! 

as  a  stimulus  for  the  future,  and  that  a  keener  oompetit 

would  be  the  result  in  the  next  exhibition.    The  addr 

concluded  as   follows:--**  Meeting   as   we  do  ib  ^ 

house  of  the  Society  for  the  Enoonragcmont  ot  A' 

Manufactures,  and  Commerce,  we   are   reminded  ti 

a  work  small  at  its  coromenoement  may  g^*  |^. 

coune  of  years   to   national    importance.    We  oa^ 

look   forward  to  benefit  the   nation   so  extenawK " 

this   great    and  noble  Society,  but  at  a  hwole  c& 

tance  we  have  endeavoured  to  follow   ^^^^^'^'K 

and  originate  what  we  hope  may  confer  K"*'^°*  .jg, 

the  carriage  operatives,  and  indu*ectly  the  whole  m  ^ 

to  which  they  belong.    All  honour  to  the  Society  oura 

which  by  its  example  and  enterprise  has  endesvoarw^ 

elevate  the  character  of  working  men  ;  among  it«»*^ 

the  encouragement  of  Working  Men's  Ex»»**»»"^'"Jl^ 

doubtless  effect  much  good,  and  facilitate  many  <^ 

good  plans  for  helping  them  to  help  themselves  r|   , 

than  allowing  them  to  rely  blindly  on  employers  mj\ 

government  in  matters  where  personal  chaiscter  tow  ^ 

self-reliant  can  effect  more  than  any  external  help  ^^ 

ever." 

Lord  Tauao  then  presented  the  prises  ss  follows:" 

The  Society  of  Arts  prise  for  the  best  ^P^^'n 

chasing,  to  J.  Cofbett;   the  Coachmakers'  Co^lP^g 

bronze  medils,  to  F.  Humphreys,  John  Adcock,  H'  J 

beam,  and  J.  Bassett;  the  Master  of  the  Coachmata^ 

Company  (Thos.  How,  Esq.),  for  the  best  design  « "J 

open     -^    ' '  ..^^    ..«T   m    AlUmMTW 

N.  I 

barouche,  tt  .  \j,  J9u»,  miu  %n  vwv  j^umww  *^~     /}    ij 

of  an  hospital  carriage,  James  Bobioson;  Mr.  ^-^ 
Thrupp'B  prises  of  two  gnineas  for  the  best  stofied  coanw 
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io  moioeoo,  Heorj  H«^Mlf«rd,  and  for  the  batt  drawing  of 

ID  uoder-carriage,   Haory  Semoo;    Mwm.  WoocUU'b 

jiizes  of  two  gaiooM  for  the  beit  panel  of  oarriage 

Rioting.  Joho  M.  Dean,  and  for  the  best  fioiahed  pad 

ud  bniile,  Edward  Spendlove ;  and  of  one  guinea  for 

the  best  band-aawo  dash  iron,  Wm.  Wood ;  Mr.  Barlow's 

prize  of  two  guineas  for  the  best  set  of  harneae  furniture, 

Dew  dfsign,  to  H.  Birch ;  of  half-a^guinea  for  the  best 

forking  dnwings  of  bridle  fronts,  R.  Burgess ;  for  the 

tat  specimens  of  hard-solder  plating  and  soft- solder 

pUting,  D.  Jones  and  W.  Sheldon.    The  commiMee's 

priM-of  two  guineas,  for  the  beet  speeimen  of  heraldic 

puttiDg,  to  J.  J.  Cowens;   for  the  best  specimen  of 

OMtrative  coach  carving,  J.  Wyatt;  for  the  best  set  of 

fofciog  dnwings  for  an  improved  brougham  carriage,  A. 

Awer;  for  the  best  specimen  of  sham  caning,  C.  H. 

M«r;  for  the  best  seat,  the  border  sewn  by  hand,  T. 

£o6inoa ;  for  the  best  meihod  of  detaching  fallen  hofMs, 

J.flAmmerton;  for  the  best  ooshion,  atutied  and  quilted, 

L  TowQwnd. 

Certificates  of  merit  were  next  presented  ^^ 

For  drawings  of  carriages  to  Joseph  Butler ;  model  of 

akodaa,  J.  J.    Norcott;  di-awing  of  improved  hinge, 


22nd  June,  1668,  for  the  holding  of  a  universal  ex- 
hibition in  1867.  1  have  prayed  his  Imperial  Highness 
to  be  good  enough  to  communicate  to  me  the  general 
views  on  such  an  undertaking,  suggested  by  the  experience 
gained  by  him  in  1855  and  1862,  and  then  to  call  a  meet- 
ing of  competent  men  to  discuss  the  preliminaries  of  such 
a  suhfeet.  I  now  submit  to  your  Majesty  the  conclusions 
drawn  from  these  preliminary  measures.  The  next  im- 
portant point  being  a  good  financial  organisation,  I  have 
referred  to  the  results  drawn  from  the  two  exhibitions  in 
London  and  the  one  in  Paris. 

In  London,  in  1861 ,  as  well  as  in  1862,  the  initiative 
was  taken  by  a  number  of  persons  who  raised  a  guarantee 
fund,  upon  the  faith  of  which  the  Bank  of  England  sup- 
plied all  the  necessary  funds  at  a  moderate  rate  of  interest. 
The  commission  for  1851  built  a  temporary  structure^ 
with  a  boarded  area  of  71,000  square  metres  (ground- 
floor  and  galleries);  the  receipts  amounted  to  12,700,000 
francs,  and,  after  defraying  all  expenses,  a  surplus  of 
5,800,000  francs  remained.  The  commission  of  1862 
raised  a  building  of  120,000  square  metres  in  area,  a 
part  of  which  was  designed  to  be  permanent.  The  total 
receipts,  with  a  grant  of  260,000  fi^Mics  from  the  oon- 


Cliarleii  Toogood ;  model  of  improved  hinge,  a  photo-    tractor,  just  sufficed  to  cover  the  whole  expenditure  of 


gnph  and  rule,  John  Weekes ;  apparatus  for  drawing  C 
ipriDgs,  Alfred  Brewer ;  machine  for  drawing  off  fisat-set 
udeK  bozefl,  J.  Smith ;  painted  spokes,  sham  oaning  and 
itriping,  W.  Hewitt,  jun.;  a  plain  varnished  panel,  J. 
GiU)s  imitation  basket-work,  ^c,  W.  NinhHum;  six 
|oke8  painted,  W.  Simpson  ;  panels  of  various  colours, 
Henry  Smee ;  a  spring  cushion,  Carl  Moller ;  a  carriage 
mt,  caoed  beneath  and  improved  cushion,  William 
Stepbem;  a  model  of  a  hammeroloth,  William  Weol- 
ioni ;  ao  improved  awl,  saving  prick  marking,  Henry 
Wyttt ;  specimens  of  soft  silver  pilating,  Qeorge  Co<«ter, 
» caw  of  lampa,  the  workmen  a*  Mrs.  Salsbary's ;  a 
(■Del  of  monograms,  F.  V.  Hadlow ;  chased  door  handle 
iDd  baroe«  ornaments,  Joseph  Little ;  drawings,  of  drag, 
^Qche,  &u.,  S.  H.  Biroh ;  eoloored  drawing  of  dress 
each,  J.  Hewitt,  jun. ;  various  drawings  of  oartiages,  P. 
Sodawart;  models  of  railway  carriages,  Wra.  Hacker; 
bsB  iQcxlel  of  carriage  with  portable  railway,  James 
Benvood ;  model  of  a  state  bammerdoth,  a  atraiaing 
^t,  W.  J.  Miirlis ;  a  self-acting  step  to  fold  up  under 
theQ  carriage  door  shuts,  H.  8.  Dobson;  nnodel  of  a 


11,600,000  francs.  At  Paris,  in  1855,  the  State,  in 
undertaking  the  enterprise,  was  obliged  to  erect  tempo- 
rary buildings  of  68.000  square  metres,  in  order  to  sup- 
plement the  area  of  47,000  square  metres  provided  by  the 
permanent  building  erected  by  a  company.  The  receipte 
amounted  to  8,2u0,000  francs,  and  there  was  a  total  loss 
of  8,100,000  francs.  It  was  ultimately  determined  to 
expend  a  sum  of  11,000,000  francs  for  the  re-purehase 
of  the  palaee.  The  total  expense,  amounting  to 
21,000,000  francs,  is  covered  partly  by  the  poaseflsion  of 
the  Palais  de  Tlndnstrie. 

In  the  fthce  of  these  fiftcts  the  question  arises  whether  the 
system  of  commissions,  such  as  conducted  the  two  exhi- 
bitions in  England,  tlie  one  at  a  gain,  and  the  other 
without  loss,  should  be  adopted ;  but,  influenced  by  the 
sohjoioed  eonelusions,  1  am  hiduced  to  give  a  negative 
reply. 

In  England  the  public  willingly  pays  high  charges  to 
procure  for  itself  the  means  of  instruction,  or  to  visit  Insti- 
tutionsdevoted  to  soienoe  and  art.  Thos ,  in  London,  in  1862, 
a  sum  of  10,200,000  fraues  was  received  from  6,000,000 


li^hain,  J.  T.  Brown ;  new  and  inexpensive  Venetian   visitors,  raised— -firiA,  by  the  minimum  entranoe  fee  of 


blH  J.  J.  Tattam ;  drawing  of  slate  harness,  G.  Muo 
^^;  driving  cushions  of  new  designs,  J.  W.  Berriff. 

The  prizes  having  been  distributed,  the  Chairman  said 
"» fitted  the  absence  of  the  Marquis  of  Liusdowne, 
^bo  was  much  more  intimately  acquainted  with  the  sub- 
JKt  than  himself.  He  hoped  some  of  those  who  had 
^  QosQcceevful  would  not  fed  diaoouraged,  for  many 
^  the  artiolps  now  not  soceesofnl  might  contain  the 
Pm  of  inventions  likely  to  be  valuable  in  futoie.  The 
^nchmaking  trade  required  as  mn<*h  skill  and  ingenuity 
^  nv  branch  of  industry.  He  observed  with  pleasure 
^  the  largest  number  of  prises  had  been  given  for 
*i>at  argued  a  high  standard  of  edncation  in  the  recipients. 
Twenty. one  prizes  for  artistic  merit  had  been  awarded, 
uiiiteen  for  mechanical  oonlrivances,  and  seventeen  for 
aaooal  skill. 

A  vote  of  thanks  to  the  Chaibmah  concluded  the 
proceedings. 


PARIS    UNIVERSAL    EXHIBITION,    1867. 

^e  following  is  a  translation  of  the  official  annoonoe- 
iBttts  published  in  the  Monitewr  of  the  2lst  Feb.,  1866:-* 

Rbpobt  to  tbb  Emtkbos. 
Siai^^In  oonformity  with  your  Majesty's  order,  1 
niye  ha)  the  honour  to  inform  his  Imperial  Highness 
^ee  Napoleon  that  the  time  has  arrived  for  him  to 
woome  the  prasfalent  of  a  oommission  which  will  be 
»nned  for  the  pnrpoaa  of  cairying  oat  the  deeroe  of  the 


one  shilling  (If.  26c.),  and  secondly,  by  season  tickets  and 
entranoe  fees  varying  from  2s.  6d.  to  £1  (8ft.  10c.  to  25 
francs).      In  France,  until  recently,  the  public  were  but 
little  inclined  to  pay  or  bear  such  charges.  Thus,  in  Paris, 
in  1866,  4,600,000  visitors  only  paid  a  sum  of  3,200,000 
f^!mncs ;  the  enir4nce  fees,  at  20  centimes  and  at  1  firanc, 
produced  2,600.000  ftancs,  whilst  those  at  2  and  6  franca, 
with  the  sale  of   season  tickets,  produced  but  600«000 
francs.    Assuredly  better  results  may  be  espeeted  in  1867 ; 
peace  will   be   more   fruitful  than  the  war  which  was 
taging  in  1866 ;  the  errors  incident  to  a  defective  tariff 
will  be  avoided ;  finally,  the  public  favour  may  be  better 
relied  on,  if  a  competent  commission  punctually  inaugurates 
the  exhibition  of  1867  on  the  day  fixed  for  the  ceremony, 
if  it  scdves  the  problem  of  classification  of  the  products 
of  art  and  industry  in  a  useful  and  attractive  order,  and 
if,  above  all,  the  i^MiuotioBS  of  all  the  countries  in  the 
world  are  represented  more  completely  than  has  been  the 
case  in  previous  exhibitions.      Still  it  seems  prudent  to 
expect  that,  even  under  these  conditions,  the  receipts  at 
Paris  in  1867  wiU  not  be  so  great  as  those  in  England  in 
1861  and  1862. 

The  financial  success  of  1861  was  caused  by  circom- 
stenoes  whioh  evidently  will  not  occur  again.  The  de- 
mands of  the  exhibitors  for  space  were  then  satisfied  by  a 
building  of  71,000  metres ;  but  in  1862  even  an  area  of 
120,000  square  metres  was  so  much  too  small  that  the 
French  exhibiton  received  hardly  half  the  amount  of 
space  they  applied  for.  The  requirements  of  exhibitors 
of  all  natiooa  had  thus  angmented,  whilst  public  curiosity 
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remained  stationary.  These  two  tendencies  foreshadow 
xx>n8iderable  deficit  in  all  future  exhibitions;  and  it 
appears  that  the  way  to  lessen  thi^deficit  in  1867  will  be, 

X tally,  to  develope  those  branches  of  the  exhibition 
\i  will  augment  the  receipts  in  a  larger  proportion  than 
ihe  expenses.  To  attain  this  end  it  seems  likely  that  a 
<pace  of  140,000  square  metres  will  be  necessary.  At 
London  the  chief  sources  of  receipt,  viz.,  the  entrance  fees, 
were  increased  by  certain  percentages  taken  by  the  com* 
mission  on  the  profits  of  the  contractors  for  the  refresh- 
ment rooms,  the  catalogues,  and  on  seven  other  sources  of 
smaller  importance.  In  1862,  for  instance,  these  accessory 
receipts  amounted  to  1,000,000  francs.  I  do  not  think 
that  in  1867,  any  more  than  in  1855,  it  would  be  well  to 
have  recourse  to  these  financial  means,  which  are  hardly 
in  accordance  with  our  ideas.  By  organising  monopolies 
the  public  is  badly  served,  and  thereby  become  discon- 
tented :  no  good  is  thus  done  to  the  chief  source  of 
receipfs.  These  sorts  of  tax  weigh,  moreover,  partly 
upon  the  exhibitors  or  their  habitual  representatives;  and 
it  seems  injudicious  to  cast  a  burden  upon  so  many  people 
whom  it  is  desirable  to  attract  to  ihese  competitions,  and 
who,  often  through  a  pare  spirit  of  patriotism,  are  willing 
to  bear  the  considerable  expenses  which  arise  from  them. 

In  London,  at  the  two  preceding  exhibitions,  rewards 
of  no  intrinsic  value  were  given  to  exhibitors.  In  France, 
since  the  Famese  Exhibition,  in  addition  to  the  bronze 
medals,  silver  or  gold  medals  have  been  given.  I  think 
it  will  be  well  to  continue  this  custom,  and  even  that  it 
will  be  desirable  to  augment  the  sum  devoted  to  prizes 
given  in  other  forma. 

In  founding  my  opinion  npon  these  considerations,  I  can 
foresee  that  the  Exhibition  of  1867  may,  perhaps,  require 
an  expenditure  of  18,000,000fr.  1  may  add  that  the  un- 
favourable contingencies  which  may  happen  to  these  kinds 
of  enterprises  do  not  seem  likely  to  raise  the  expenditure 
above  20,000,000fr. ;  as  for  the  receipts,  they  mav  pro- 
bably amount  to  7,000,000fr.  or  S.OOO.COOfr.  I  'there- 
fore come  to  the  conclusion  that  the  undertaking  may 
caose  a  deficit  of  12,000,000  fr.  These  estimates  cannot 
vary  mnch,  whether  they  be  applied  to  an  entirely 
private  undertaking,  or  to  an  exhibition  carried  out 
imder  the  control  and  direction  of  the  Government.  No 
company  having  only  a  speculation  as  the  object  in 
view  would  propoae  to  nnaertake  the  Universal  Exhi- 
bition of  1867,  unless  guaranteed  against  inevitable 
losses  by  a  subsidy,  direct  or  indirect,  at  least  equal 
to  the  anticipated  deficit.  Thus,  from  the  financial 
point  of  view,  the  State  would  gain  nothing  by  giving 
up  all  control  over  the  preparation  and  conduct  of 
the  enterprise.  Perhaps  it  might  be  said  that  the  public 
interest  which  is  the  motive  that  induces  the  Trea- 
sury to  participate  in  the  expenses  of  this  undertaking, 
does  not  permit  the  Government  to  hold  itself  aloof, 
and,  moreover,  it  may  be  doubtful  whether  this  inde- 
pendence would  add  to  the  4clat,  utility,  and  to  the 
euccess  of  the  scheme.  On  the  other  hand,  it  may 
be  admitted,  without  exaggeration,  that  in  following 
the  system  of   administration   adopted   by    France  in 

1862,  that  is  to  say,  in  maintaining  firmly  unity  of  action, 
and  strict  superintendence,  it  may  be,  on  this  occasion, 
again  possible  to  make  some  important  reductions  in  the 
estimates.  The  utility  of  exhibitions  has  been  clearly  de- 
monstrated by  the  considerations  stated  in  the  report 
which  my  predecessor  had  the  honour  to  submit  to  your 
Majesty,  and  upon  which  the  decree  of  the  22nd  of  June, 

1863,  was  founded.  Upon  referring  to  these  considerations 
I  find  that  the  State  and  the  City  of  Paris  have  a  sufficient 
interest  in  the  realization  of  your  Majesty's  ides,  to  justify 
their  participation  in  such  an  expenditure,  by  means  of  a 
subsidy.  This  subsidy,  limited  to  12,000,000  francs,  might 
be  divided  in  equal  portions  between  the  Treasury  and 
the  City,  which,  by  means  of  this  grant,  would  be  released 
from  all  responsibility  if  the  undertaking  entailed  any  nn- 
looked  for  expensea.  The  Prefect  of  the  Seine,  with 
whom  I  have  ooosolted  on  tbia  point,  does  noi  kMilttQ  to 


think  that  the  municipal  council  of  Fiaria,  which  is  il. 
ways  well  disposed  towards  anything  naeful  or  generoo, 
would  not  decline  this  participation.     As  for  the  bslune 
estimated  at  6,000.000  or  8,000,000  francs,  it  would  be 
covered  by  the  fees  taken  for  entrance,  and  in  case  of 
their  insufficiency,  by  the  g^rantee  fond  of  a  society  formed 
for  this  purpose,  under  the  auspices  of  the  imperial  oom> 
mission.    In  the  event  of  the  total  receipts,  compared 
with  the  excess  of  expenditure  above  the  12,000,000  fiioa 
of  subsidy  given  by  the  State  and  by  the  city  of  Puis, 
leaving  a  surplus    due  to  the   fiivour   of  the  poblic, 
and  the  good  management  of  the  undertaking,  it  would  be 
distributed  in  equal  parts  between  the  State,  the  citr  i^ 
Paris,  and  the  guarantee  society.     By  this  mesnn,  Sire, 
industry  and  commerce,  which  are  called  to  contribite  to 
the  iclat  of  this  undertaking,  and  to  gather  advantages  from 
it,  will  find  themselves  at  the  same  time  both  iikmg 
pai't  and  interest,  in  the  only  way  which  the  cutoiza  of 
our  countiy  permit,  in  its  organisation  and  in  the  chmcoi, 
either  adverse  or  successful,  which  it  may  ofier  in  a  fiiaa- 
cial  point  of  view.    This  would  be  at  the  sametim&& 
first  step  made  in  the  direction  of  the  initiative  undertake 
by  our  neighbours  with  so  much  firmness  and  Bocees, 
and  a  homage  rendered  to  the  spirit  of  association.   The 
natural  consequence  of  this  organisation  would  be  to  giie 
to  the  guarantee  society,  in  the  working  and  saperiotend- 
ence  of  the  enterprise,  a  part  proportionate  to  its  intereit 
in  it.    The  imperial  commission  might  be,  then,  ooid> 
posed  (in  addition  to  its  president  and  the  ministers  whose 
functions  would  qualify  them  for  a  seat  at  the  board)  of 
forty-one  persons,  chosen  by  the  Emperor,  from  the  cod- 
petent  and  known  persons  of  the  State  and  the  city  df 
Paris,  and  of  nineteen  persons  to  be  elected  from  amoog 
the  guarantee  society  in  the  most  practicable  minne. 
The  chances  of  success  for  future  exhibitions  woold  be 
increased  by  associating  each  time  with  the  directing 
power  persons  possessing  the  experience  of  other  exhiu* 
tions  held  previously  in  other  countries.    England  beiog 
the  only  foreign  nation  which  has  op  to  the  present  time 
undertaken  these  kind  of  enterprises,  I  propMe  to  joor 
Majesty  to  include  the  names  of  three   Englishmeo  in 
the  imperial  commission. 

If  your  Majesty  approve  the  conclusions  of  this  report, 
I  pray  that  the  annexed  decree  may  be  signed. 
I  am,  iK.,  &c.,  Abmand  Behic, 

Minister  of  Agriculture,  Commerce,  aod 
Public  Works." 


Nafolkok, 
By  the  Orace  of  God,  &c. 

Upon  the  proposition  of  our  Minister  of  AgricoUore, 
Commerce  and  Public  Works. 

Considering  our  decree,  dated  June  22,  1868,  orw^g 
an  Universal  Exhibition  of  Agrksultural  Products  and  In- 
dustry to  be  held  in  Paris,  and  opened  on  May  1, 1S6J ; 

Considering  our  decree,  dated  the  same  day,  ordenog* 
Universal  Exhibition  of  Fine  Arts  to  be  opened  on  my^ 
1867,  at  the  same  time  as  the  Universal  Exhibition  oi 
Agricultural  Products  and  Industry, 

Have  decreed  and  decree  as  follows: —  _^ 

Art.  1st.  The  Universal  Exhibition  of  Agricultural  m- 
ducts,  of  Industry,  and  Fine  Arts,  is  placed  under  the  dm^ 
tion  and  superintenden<»  of  a  Commission,  to  be  prett^ea 
over  by  our  well-beloved  cousin.  Prince  Kapoleon. 

Art.  2nd.  The  foUowing  are  nominated  member*  w 
the  Commission  :^-  ,, 

His  Excellency  the  Minister  of  SUte ;  HiaBjoeUjB^ 
the  Minister  of  Agriculture,,  Commerce,  and  iwj 
Works;  His  Excellency  the  Minister  of  our  Ho»JD<«" 
and  Fine  Arts;  Messrs.  Barhier,  Member  of  *>♦  ^' 
cil  of  SUte.  Direotor-(isBc»l  of  Customs,  •*>^j^ 
Excellency  M.  Baroche^  Miniates  of  Justice,  tto- ?  *«^ 
Elie  de  Beaumont,  Seaator,.  Member  oC  Mia  ^^^^ 
Boittelle,  Pr6fet  of  Police ;  Michel  CWrrsBsr,  Se»w» 
Membw  of  Uie  Imtilut^ i  B*  Oobdcai.  J(UF- of  m^' 
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Lord  Cowley,  H.B.M.  AmbaaBador  at  Paris;  Deniere, 
Ute  President  of  the  Tribnoal  of  Commerce,  eto. ;  Denion 
da  Pio,  Administrator  of  the  Meflsageries  Imp6riales; 
Derinck,  late  President  of  the  Tribunal  of  Commerce, 
etc. ;  Jean  Dolfos,  Manafactnrer ;  Arl^s  Dafour,  Member 
of  the  Chamber  of  Commerce  of  Lyons ;  Dumas,  Sena- 
tor, etc. ;  Diipay  de  Ldme,  Member  of  the  Council  of 
State,  etc.;  Fav^,  Colonel  of  Artillery,  etc.;  Fleniy, 
Director-General  of  the  Breeding  Studs;  His  Excellency 
M.  Fould,  Financial  Minister ;  Fr^my,  Governor  of  the 
Credit  Foncier;  Gamier.  Metal  Merchant,  etc.;  Gervais 
de  Omd,  Director  of  the  School  of  Commerce ;  Gouin, 
Meoiber  of  the  Chamber  of  Commerce,  etc. ;  Lord  Gran- 
Tills,  the  Lord  President  of  the  Privy  Council  of  Eng- 
hod ;  Baron  Haussmann,  Senator,  Pr^fet  of  the  Seine ; 
Hertet,  Member  of  the  Council  of  State,  etc. ;  Ingres, 
Jfember  of  the  Institute ;  La  Rondure  le  Noury,  Hear- 
Admiral,  etc. ;  Marquis  de  Lavalette,  Senator ;  Lebondy, 
Member  of  the  Municinality  of  Paris  ;  Lefuel,  Member 
of  the  Institute ;  Le  Play,  Member  of  the  Council  of 
State ;  His  Excellency  the  Duke  de  Morny,  President  of 
the  Corps  L^gislatif ;  His  Excellency  M.  Mague,  Member 
of  the  Privy  Council ;  Onfroy,  late  Manufacturer,  etc. ; 
Ozenne,  Member  of  the  Council  of  State ;  the  President 
of  the  Chamber  of  Commerce  of  Paris ;  The  President 
of  the  Tribunal  of  Commerce  of  Paris ;  Schneider,  Vice- 
President  of  the  Corps  Legislatif ;  Thouvenel,  Senator. 

The  Commission  will  be  ultimately  increased  to  sixty 
members,  exclusive  of  the  President,  the  Minister  of 
State,  the  Minister  of  Agricalture,  of  Commerce,  and 
Pablic  Works,  and  the  Minister  of  our  Household  and 
fine  Arts. 

Art.  8.  In  the  case  of  the  absence  of  H.I.H.  the  Prince 
Napoleon,  the  commission  will  be  presided  over  by  the 
Mmister  of  State,  or  by  one  of  the  two  Ministers  of  Agri- 
cnltore,  of  Commerce,  and  Public  Works,  and  of  oar 
Hoosehold  and  Fine  Arts. 

Art.  4.  M.  de  Play  is  appointed  General  Commissioner. 

Alt.  5.  M.  de  Chanconrtois,  Chief  Engineer  of  Mines, 
is  ippointed  Secretary. 

Art.  6.  Our  Minister  of  State,  oar  Bfinister  of  Agricul- 
ture, of  Commerce,  and  Public  Works,  and  the  Minister 
«f  oar  Household  and  Fine  Arts,  are  charged,  each  one 
Si  it  ooBcems  him,  with  the  execution  of  the  present 
decree.  Done  at  the  Toileries,  Feb.  1, 1865. 

NlPOLEbN. 

Miatiter  of  Agricalture,  Commerce, 
and  Public  Works, 
Abmand  Bshio. 


lint  %xts. 


PoxpEiAir    CoRiosrriES. — The   activity    of  the   new 

Irilin    Gbvemment   has  produced,  from  beneath   the 

tcork  from   Vesuvius  that  nearly  two  thousand  years 

igo  entombed  the  town  of  Pompeii,  such  an  immense 

namber  of  objects  of  utility,  luxury,  and  curiosity,  that 

the  Museum  of  Naples  is  full  to  overflowing,  and  the 

authorities  are  pazzled  how  to  turn  these  interesting 

Tclics  of  Roman  civilization  to  the  best  account.    Galleries, 

lofts,  and  cellars  are  crammed  with  objects  from  Pompeii, 

▼hich  continue  to  pour  in  from  the  excavations  now  being 

tanied  on  with  more  ardour  than  ever.    When  Pompeii 

has   been  exhausted    there   will   remain  Herculaneum 

and  other  places  over  which  the  volcanic  shroud  has 

Scarcely  yet  been  disturbed  ;  in  short,  the  whole  of  the 

buried  ntensils  and  works  of  art,  which  time  has  not  yet 

c^estroyed,  of  several  large  and  populous  towns.    It  is 

Evident  that  no  one  museam  or  series  of  museums  can 

«3oaveniently  receive  and  exhibit  such  a  mass  of  antiquities, 

vi4  all  kinds  of  propositions  have  been  made  to  meet  the 

dHficolties  of  the  case.    One  scheme  is  to  replace  the 

^ous  oljects  in  the  houses  from  which  they  came,  and 

thus  make  a  magnifioeDt  moseam  in  sUu,  a  taking  pro- 


posal, bat  which  is  rendered  impossible  from  the  immense 
cost  of  protecting  the  objects  from  further  decay  and 
ensuring  their  security.  Another  pUn  is  to  add  a  disused 
convent  to  the  Muteo  Borhonico^  but  this  would  be  only 
patting  ofT  the  matter  and  making  the  collection  more 
unmanageable,  less  capable  of  arrangement  than  at 
present.  In  fact,  the  greater  portion  of  the  objects 
collected  are  almost  repetitions  of  each  other,  and  the 
museum  would  be  infinitely  more  useful  to  the  archeo- 
logist  and  artist  if  it  contained  only  the  best  examples 
in  each  class,  or,  at  any  rate,  just  sufficient  to  illustrate 
every  point,  and  thus  bring  all  into  view ;  and  it  appears 
now  to  be  the  prevailing  opinion  that  the  best  method  as 
regards  the  museum  in  question  will  be  to  preserve  in 
it  only  unique  and  choice  specimens.  The  next  question 
is— What  is  to  be  done  with  the  enormous  remainder? 
And  it  is  said  that  the  government  has  determined  on  the 
enlightened  and  liberal  coarse  of  distributing  its  super- 
fluity amongst  not  only  the  other  museums  of  Italy, 
which  require  completion,  but  also  those  of  other 
countries.  If  such  a  plan  should  be  carried  out,  the 
Italian  government  will  earn  the  admiration  and  grati- 
tude of  every  scholar  and  man  of  taste,  and  there  is  little 
doubt  that  such  a  generous  act  would  not  be  without  its 
advantages,  and  Italy  might  in  return  receive  valuable 
articles  in  exchange  from  other  countries.  Such  an  inter- 
change of  the  ptoductfl  of  man's  ingenuity  would  fill  a 
worthy  page  in  the  future  history  of  the  nineteenth 
century. 


SuGiB  MANOFAoruBB. — ^McssTs.  Travors  and  Son,  in 
their  circular,  speaking  of  the  question  of  the  sugar  duties, 
say :— "  Sugar,  as  presented  to  us  by  nature,  is  a  colour- 
less substance — a  little  troubled  with  saline  matter,  and 
lA*'goly  diluted  with  water,  but  quite  guiltless  of  treacle, 
glucose,  or  dirt.  The  juice  of  the  sugar-  cane  contains  about 
80  per  cent,  of  water,  less  than  1  per  cent,  of  saline  matter, 
and  rather  more  than  18  per  cent,  of  saccharine.  The 
saline  matter  is  easily  got  rid  of,  and  if  the  water  were 
evaporated  at  a  low  temperature,  the  residue  would  be 
colourless  sugar,  as  nature  intended.  Let  us  now  see  how 
man  has  treated  this  excellent  gifl.  The  primitive  mode 
of  preparing  sugar  was  (we  may  safely  say  is,  in  many  in- 
stances) to  boil  the  liquor  in  open  pans  till  the  bulk  of  the 
water  had  evaporated,  and  the  syrup  had  thickened.  This 
syrup  was  then  poured  into  porous  vessels  or  baskets 
partially  filled  with  clay,  through  which  a  large  per- 
centage of  a  dark- coloured  viscous  substance  called  treacle 
percolated,  and  the  remainder,  now  styled  raw  sugar, 
was  fit  for  market.  Now,  in  this  word  raw  there  lurka 
a  fallacy.  It  is  correctly  enough  applied  to  silk  or  cotton 
in  their  unmanufactured  state,  but  raw  sugar  is  already  a 
manufactured  article ;  and,  what  is  more,  the  term  implies 
that  such  sugar  is  the  necessary  product  of  a  primary  pro- 
cess, and  that  a  second  pitHiess  is  requisite  in  order  to  con- 
vert the  raw  sugar  into  refined.  Thousands  of  per>on8, 
no  doubt,  think  so  at  the  preseut  moment.  They  regard 
brown  sugar  as  a  natural  product — white  sugar  as  a  manu- 
factured product.  The  idea  is  totally  without  foundation. 
In  reality,  the  second  process  only  undoes  the  mischief 
which  has  been  accomplished  by  the  first.  Everybody 
knows  that  a  piece  of  bread  held  in  front  of  a  brisk  fire 
speedily  becomes  brown.  This  is  because  the  sugazy  con- 
stituent in  the  flour  is  chaired  by  the  heat.  And,  in  like 
manner,  sugar-syrup,  when  boiled  in  an  open  pan  at  a 
temperature  varying,  according  to  the  density  of  the 
syrup,  from  220  to  250  degrees,  becomes  burnt  or  car- 
bonised. Each  delicate  little  white  crystal  puts  on  a 
brown  coat,  while  the  greater  part  of  the  molasses  is  pro- 
duced through  the  same  cause,  being,  in  fact,  nothing  more 
than  crystallisable  sugar  converted  by  excessive  heat  into 
unctystalliBable  treacle.    We  oan  undeivtand  this  rude 
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and  ignorant  mode  of  manufacture  existing  in  former 
times,  when  the  material  aria  were  very  slightly  de- 
veloped, and  when  sugar  in  the  crudest  state  was  hailed 
as  an  acquisition ;  but  how  comes  it  that  at  the  present 
time,  although  we  in  Europe  have  invented  vacuum  pans, 
centrifugal  machines,  charcoal  vats,  and  all  sorts  of  ap- 
pliances for  turning  brown  sugar  into  white,  that  the  bulk 
of  our  sugar  is  still  shipped  from  the  place  of  growth  in 
what  we  may  justly  style  an  arti&cially* injured  state? 
Is  it  that  the  colonial  and  foreign  growers  are  too  lazy 
and  apathetic  to  make  it  any  better  ?    They  are  scarcely 
likely  to  be  less  enterprising  now  than  they  were  two  cen- 
turies ago,  and  we  find  that  in  the  year  1680  the  West 
India  Islands  possessed  several  eatablishments  for  pro- 
ducing white  sugar.    But  two  years  later  the  French 
Government  imposed  an  extra  duty  on  the  importation  of 
these  white  sugars,  and  in  1684  it  forbade  the  erection  of 
any  new  colonial  refineries.    Two  reasons  were  assigned 
for  this  narrow  policy : — the  first,  that  as  sugar  had  be- 
come a  valuable  source  of  taxation,  a  less  weight,  paying 
consequently  a  less  tax,  would  be  imported  if  sugar  were 
refined  abroad,  and  freed  from  molasses  and  impurities 
before  shipment ;  the  second,  because,  in  accordance  with 
the  false  political  economy  sf  those  times,  it  was  consi- 
dered necessary  to  bolster  up  the  European  refiner,  and 
protetit  him  from  the  competition  of  his  colonial  rivals. 
We  now  begin  to  see  how  it  is  that  a  clumsy  and  waste- 
ful process  of  manufacture,  begun  in  simple  ignorance,  has 
been  artificially  perpetuated  up  to  the  present  time  by 
Governments  insisting  that  brown  sugar  should  pay  one 
rate  of  duty  and  white  tcigar  another." 


€immmt 


Cotton   Supply. — ^Messrs.  George  Fraser,  Son,  and 
Co.,  in  their  monthly  prices  current,  dated  Ist  April. 
say,  '*  Great  as  was  the  fall  in  the  prices  of  cotton  during 
the  months  of  January  and  February,  it  was  still  greater 
in  March,  and  amounted  to  an  average  of  4d.  to  5d.  per 
lb.  on  all  desciiptions  of  long  stapled  kinds,  and  of  2Jd, 
to  4}d.  variously  on  short  stapled.    As  compared  with 
the  actual  prices  current  prior  to  the  stock  taking  at  the 
end  of  December  last,   the    quotations  in  yesterday's 
Liverpool  circulars  are  marked  at  nearly  but  slightly  over 
one-halt  those  prices  for  American,  Brazil,  Egyptian,  and 
West  India  descriptions,  but  at  less  than  one -half  for 
Bengal,  China, and  other  short  stapled  descriptions,  which 
are  comparatively  neglected  by  spinners  even  at  the  very 
low  rateM  to  which  they  have  fallen.    The  causes  of  this 
great  decline  are  to  be  found  chiefiy  in  the  belief,  increased 
by  each  successive  arrival  of  news,  of  the  approaching  end> 
of  the  American  war,  owing  to  the  supposed  inability  of  the 
South  to  continue  the  struggle  for  a  much  longer  period  ; 
and  from  the  weakness  of  the  holders  of  cotton,  owing 
to  the  enormous  losses  sustained,  and  yet  to  be  sustained, 
on  the  unsold  stocks,  and  the  supplies  yet  on  the  water, 
as  in  none  of  the  cotton-producing  oountriea  has  the  price 
fallen  in  anything  like  the  same  degree  as  in  Liverpool. 
There  has  also  been  great  diflSculty  in  moving  any  large 
quantity  of  cotton  out  of  first  hands,  owing  to  the  deaf- 
ness of  speculation,  and  to  the  continued  cautious  policy 
of  the  trade  in  purchasing  merely  to  about  the  extent  of 
their  weekly  production.    To  these  causes  may  be  added 
the  general  want  of  confidence  arising  from '  past  over- 
trading, and  the  enormous  losses  making  on  all  the  other 
trading  articles    of   produce    from    excess    in  supplies 
stimulated  by  too  easy  credit,  and  which  are  now  bearing 
their  natural  fruit  in  the  almost  daily  occnrrence  of  large 
failures,    with  the  apprehension  of  others.      Thus  the 
Liverpool  Cotton  Market  has  been  throughout  the  month 
in  a  state  of  semi-panic,  and  although  for  the  moment  the 
decline  ^eems  once  more  arrested,  and  during  the  last  two 
days  cotton  has  been  In  better  demand,  and  at  improving 
prices,  there  seems  no  feeling  as  yet  of  certainty  that  the 


improvement  will,  like  so  many  that  have  preceded  it, 
prove  more  than  temporary,  inasmuch  as  the  news  just  to 
hand  from  America  is  of  the  same  tenor  as  that  whidi 
created  the  previous  depression,  being  regarded  as  geaecally 
unfavourable  to  the  South.    Apart  from  the  cxpeetatioiw 
of  a  speedy  end  to  the  war  in  America,  which,  howeTer 
probable,  is  as  yet  veiy  far  from  certain,  and  may  so 
remain  until  one  or  more  great  battles  have  been  foag^ht, 
and  their  issue  determined,  the  decline  in  the  price  of  the 
raw  material  would  probably  be  found  excessive,  lookii^ 
fairly  at  the  facts  of  the  case ;  for,  taking  the  actail 
stock,  as  by  yesterday's  stock-taking  ascertained  to  be  io 
Liverpool,  of  580,000  hales,  and  adding  thereto  the  atockin 
London  of  126,735  bales,  we  have  a  toUl  of  706,735  faalea 
against  388,082  bales  in  those  ports  at  the  aame  iim^lat/L 
year.    And  there  are  now  74,207  bales  in  the  contioefiiAl 
ports  against  58,392  bales  at  same  time  last  year.    Thete 
heavy  stocks  account  in  a  great  meaanre  for  the  wcaknofis 
of  holders.    But  when  we  look  to  the  auppliee  oo  the 
water  from  India  and  China,  a  very  different  aspect  oC 
figures  presents  itaelf;  for  we  find  that  of  all  descrip^ODs 
the  quantities  now  on  the  way  are  only  339,788  baloa 
against  582,930  bales  at  the  same  period  last  year,  or  a 
deficiency  of  243,192  bales.     It  is  likely  that  this  de- 
ficiency will  continue  to  increase,  especially  from  China, 
which  may  not  improbably  cease  its  supplies  eatirely 
when  the  low  price  is  known  there  to  which  its  oottoo 
has  fallen ;  so  that  there  may  yet  be  a  better  fatiire  for 
cotton  if  the  American  war  does  not  actually  come  to  a 
speedy  end,  as  it  is  likely  the  stocks  in  the  porta  have  in 
such  case  attained  their  maximum  or  nearly  ao,  aod  that 
with  the  increase  of  consumption  to  be  anticipated   fron 
the  raw  material  being  at  half  the  price  of  three  noooths 
4go,  the  stocks  in  the  porta  will  be  slowly  at  fimt,  but 
afterwards  more  rapidly  lessened.    But  this  will  give  do 
stability  to  the  Liverpool  market  should  the  expectstaoBs 
of  an  end  of  the  American  war  be  kept  np.    It  is  man 
likely  in  such  case,  that  without  peace,  with  the  war  still 
going  on,  and  only  expected  to  end,  we  may  have  the 
staple  brought  down  to  peace  prices." 

RoTAL  National  Lifeboat  Inbtitutxox. — The  aniinal 
general  meeting  was  held  on  Tuesday,  the  14th  March,  at 
the  London  Tavern,  the  Duke  of  Aigyle  iu  the  chair. 
The  Institution  had  been  enabled  during  the  pact  year  to 
increase  considerably  their  life-saving  fleet,  which    bov 
numbered  one  hundred  and  forty- four  lifeboats.      The 
Committee  adveited  to  the  great  loss  which  the  lifelwat 
cause  had  sustained  by  the  death  of  their  Preeideot, 
Admiral  the  Duke  of  Northumberland,  who  for  foarteen 
yeaii  had  actively  co-operated  with  them  in  carrying  oat 
the  objects  of  the  Institution.    The  most  striking  featars 
in  the  history  of  the  Institution  during  the  past  year  was 
the  large  number  of  splendid  gifts,  in  the  shape  of  the 
entire  cost,  amounting  to  £8t,077  lis.  lOd.,  of  twenty-five 
new  lifelxMtd,  which  had  been  preeented  to  the  Institation 
by  philanthropic  persons  and  collective  bodies,  in  additioo 
to  an  anonymous  donation  from  *'  A  Friend  "  of  no  less  a 
sum  than  £5,000.    Durirg  the  past  year  the  Inetitutioa 
had  sent  no  less  than  thirty-four  new  lifeboata  to  the 
coast,  and  others  were  in  couxve  of  coostruction.       Tran- 
sporting* carriages  and  boat-houses  bad  been  provkied« 
with  few  exceptions,  for  the  whole  of  the  above-named 
lifeboats.      The  lifeboats  of  the  Institution  saved  no  lesa 
than  432  lives  and  17  vessels  during  the  past  year,  nearly 
the  whole  of  them  under  circumstances  when  no  other 
description  of  boat  than  a  lifeboat  could  with  safety  have 
been  employed.    For  these  various  servicea,  and  for  the 
saving  of  266  lives  by  shore- boats  and  other  meana,  the 
Institution  had  granted  rewards  amounting  to  £l,o39. 
It  was  stated  that  during  the  last  two  yean  about  12,000 
persons  had  been  afloat  m  the  lifeboata  of  the  lostitatioo 
on  occaaiona  of  wrecks  and  for  nractioe,  and  that  only 
three  lives  had  been  lost  during  taat  period.    The  lives 
of  between  5,000  and  6,000  persons  were  placed  by  ship- 
wrecks on  our  coasts  annually  in  jeopardy ;  but  owing  to 
the  prompt  and  unceasing  exertions  that  were  everywhere 
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ande  on  occasioos  of  shipwrecks,  the  actual  loss  of  life 
xmongst  that  large  number  of  persons  placed  in  peril  did 
not  hst  year  exceed  450  lives.  Much  credit  was  un- 
doubtedly due  to  the  Board  of  Trade  for  their  continued 
valuable  and  cordial  co-operation  with  the  Institution. 
The  total  number  of  lives  saved  from  the  establishment 
of  the  Institution,  either  by  its  lifeboats  or  by  special  ex- 
ertions fur  which  it  had  granted  rewards,  was  14,266.  The 
eomniittee  referred  to  the  cordial  continued  co-operation 
of  the  local  Branch  Committees,  the  Coast  Guard,  and 
the  railway  and  steam  packet  companies.  Legacies 
uBouuting  to  £3.365  had  been  received  by  the  Institution 
iuting  the  past  year. 


(Kilonus* 


Natal* — A  Natal  paper  thus  speaks  of  the  progress  of 
the  4  olony  in  the  past  year :— "  Never  before  nas  indus- 
trious enterprise  on  the  coast  been  so  rewarded.    Fact  has 
outstripped  anticipation.    A  series  of  favourable  seasons 
has  resulted  in  a  sugar  crop  of  unexampled  abundance. 
From  all  that  we  can  learn,  after  careful  inquiry,  it  ap- 
pears, that  two-and-a-half  tons  per  acre  have  been  quite 
the  average  yield  for  the  year.    This  is  a  yield  realised 
very  rarely  to  mioh  an  extent  In  other  countries.    Oa 
many  estates,  and  those,  too,  that  have  been  worked  for 
some  years,  three  tons  and  upwards  have  been  realised. 
More  than  four  tons,  in  a  few  cases,  and  from  small 
patches,  has  been  reported.    Although  some  of  the  flat 
valley  lands  were  touched  by  frost  in  July,  the  loss  seems 
likely  to  be  more  than  made  up  by  the  general  goodness 
of  the  yield.    It  has  been  in  many  respects  a  good  year 
for  the  sugar  interest.    Several  new  miUs  luive  been 
opened,  and  a  large  additional  acreage  has  been  put  under 
cultivation.    By  having  command  of  labour  the  planters 
have  heeiD.  enabled  to  extend  their  enterprise,  and  the 
high  prices  which  ruled  about  the  early  part  and  the 
middle  of  the  year  tended  to  infuse  a  spirit  of  con6denoe 
sad  hope.    The  year's  crop  has  probably  been  about  6,000 
tons,  or  more  than  doubly  what  it  was  in  1863.    Coffee 
culture  has  been  growing  j^pidly  in  public  estimation,  and 
at  this  moment  plantatigp^^re  being  formed  on  all  hands. 
The  success  of  the  pioneerfi  has  induced  others  to  embark 
their  fortunes  in  an  industry  that  is  both  pleasant  and 
profiuble,  and  that  iloes  not  entail  the  wear  and  tear  of 
mind  and  body  inseparable  from  the  larger  liabilities  of 
the  ragar  planter.    Cotton  has  been  less  successful,  and 
we  cannot  yet  pronounce  definitively  as  to  the  future  of 
this  staple.    Small  plantations  continue  to  be  carried  on, 
tod  mperior  samples  produced ;  but  the  profitableness  of 
its  growth  on  a  large  scale  remains  a  moot  question. 
AiTowroot  is  advancing  again,  and  the  few  engaged  in  its 
growth  find  it  remunerative.    Tobacco,  throughout  the 
oAooy,  is  a  popular  product.    That  our  soil  and  climate 
«ft  well  fitted  for  its  culture  cannot  be  doubted.    Both  in 
tide  le&f  and  in  cigars  the  quality  of  the  article  has  been 
rabjected  to  most  conclusive  tests.    Time  and  experience 
aro  the  only  essentials  required.    We  have  great  faith  in 
the  future  of  this  plant,  and  sre  convinced  that  it  will 
supply  a  means  of  livelihood  to  a  large  number  of  cottage 
farmers,  as  well  as  a  source  of  opulence  to  larger  growers 
and  manufacturers.    Flax  we  hope  great  things  fix)m,  and 
the  farmers  who  have  tried  its  growth  are  confident  still 
that  the  plant  will  thrive  when  once  the  preliminary  diffi- 
culties are  overcome.    But  we  should  like  to  see  some 
other  staple  developed.    B'oroats  and  oat-hay — the  great 
stand-by  in  past  years — there  is  only  a  partial  market,  and 
that  a  local  one.    Wheat  only  does  in  certain  localities. 
The  soil  is  really  so  fertile,  and  the  climate  is  so  genial, 
that  it  cannot  be  doubted  there  are  many  exportable 
articles  which  might  be  successfully  acclimatised  if  the 
attempt  were  only  made.    Stock-farming  continues  the 
popular  pursuit  with  our  up-country  colonists.    Sheep  in- 
crease as  rapidly  in  numbers  as  they  improve  in  charaoter. 


Large  flocks  are  brought  in  from  time  to  t^me  from  the 
other  colonies,  and  the  best  blood  is  imported  from  Franco 
and  England.  Losses  are  experienced,  of  coarse,  as  they 
are  everywhere,  from  some  of  those  diseases  to  which  sheep 
are  heir,  and  from  the  neglect  of  pro{)er  care  in  sheltering 
them  from  the  weather.  The  uplands  are  getting  by  de- 
grees filled  up  with  energetic  young  English  farmers, 
whose  efforts  will,  we  hope,  meet  with  success.  Cattle 
and  horse-breeding  are,  of  course,  menaced  perpetually 
by  the  prevalent  diseases.  The  character  of  both,  how- 
ever, is  wonderfully  improved.  The  beef  we  get  now  is 
quite  different  from  the  raw  junk  of  old  times,  while  in 
horse-flesh  the  introduction  of  some  thoroughbreds  has 
gone  far  to  produce  a  very  fair  dara  of  horse.  On  the 
whole,  in  respect  of  agriculture,  the  colony  has  every 
reason  to  be  thankful." 

Pboduots  of  South  Austhalta. — The  production  of 
copper  increases  steadily  in  this  colony,  and  should  the 
projected  railway  to  the  far  north  be  constructed,  mines 
that  will  not  pay,  with  present  difiiculties  of  transit  and 
high  rates  of  cartage,  will  most  certainly  be  worked. 
The  wine-growing  interest  is  being  steadily  developed, 
and  will  soon  be  one  of  the  most  important  industries. 
It  was  expected  that,  when  the  Colonial  Parliament 
asMmbled,  a  measure  would  be  introduced  allowing  free 
distillation  for  wine  growers,  coupled  with  a  reduction  in 
the  duty  of  imported  spirits. 

NoBTR  AuifTRALiA. — ^Tho  govcmmeut  agent  has  decided 
on  fixing  the  site  of  the  first  town  at  Escape  Cliffs,  and  it 
has  been  named  by  the  Govemor-in-Chief,  "  Palmerston." 
Natives  have  not  shown  themselves  in  the  whole  of  the 
Hotham,  or,  as  it  will  now  be  called,  the  Palmerston 
Peninsula.  It  is  proposed  to  lay  out  about  two-thirds  of 
the  city  fronting  the  sea  at  the  cliffs,  which  is  a  fine 
healthy  situation  open  to  westerly  sea  breezes,  and  the 
remaining  portion  at  Port  Daly,  an  inner  harbour 
between  the  mouth  of  the  river  Adelaide  and  the  Narrows. 
This  harbour  is  safe  from  all  winds,  and  is  deep  and 
eapacioofl.  The  land  around  the  basin  which  forms  the 
hiffbour  is  low,  some  of  it  covered  at  high  water  spring 
tides  to  the  depth  of  six  inches,  but  there  are  other 
portions  of  the  shore  which,  though  low,  are  still  quite 
ftee  from  any  tidal  infiuences,  the  water  being  deep 
enough  for  vessels  of  any  size  to  lie  within  a  few  yards  of 
the  shore.  Capital  only  is  wanted  to  make  yards  and 
wharves  for  the  convenience  of  shipping.  There  is  a 
level  road  from  Port  Daly  to  Palmerston  not  leas  than  six 
miles.  The  whole  of  Adam's  Bay  is  a  sheltered  harbour, 
and  for  some  years  to  come  it  is  probable  that  vessels  will 
not  enter  the  inner  harbour,  as  they  are  almost  equally 
safe  outside  in  a  tranquil  sea,  and  they  can  discharge 
cargoes  by  lighters  with  great  facility  at  Palmerston  itself. 
The  stock  stations  for  sheep  will  be  in  the  Daly  ranges, 
about  sixty  miles  from  Palmerston,  to  the  south,  and  for 
horses  and  cattle  the  flats  on  each  side  of  the  river  inter- 
vening, where  the  country  is  of  the  richest  description, 
covered  with  tall  grass,  which  it  is  scarcely  possible  to 
walk  through,  and  abundantly  supplied  with  fresh  water 
by  lagoons  and  running  streams,  which  are  found  on  both 
sides  of  the  river  at  intervals  of  less  than  a  mile.  This 
country  will  probably  form  admirable  breeding  stations, 
having  direct  water  communication  for  sixty  miles  with 
the  shipping.  Wool  could  be  produced  here  as  profitably 
as  in  the  northern  runs  of  Soutn  Australia ;  and  there  can 
be  no  doubt  but  that  the  flats  of  the  Adelaide  aro  well 
suited  for  cotton.  There  is  a  white  sandstone  which  will 
be  found,  when  quarried,  to  produce  an  excellent  building 
stone.  Lime,  if  not  abundant,  can  be  had  by  burning  the 
coral,  which  can  be  collected  from  any  of  the  coral  reefs 
which  eveiywhere  fringe  the  north-west  coast. 


(Bbttnars. 


RiCHASO  CoBDBN,  M.P.,  died  on  Sunday,  the  2nd 
April.    He  was  booi  at  the  farmhouse  of  Dunford,  near 


3£6 


JOURNAL  OP  THE  SOOIETy  OP  ARVS,  Aprii.  7,  1866. 


Midbnrst,  Sutsex,  on  the  Srd  of  JuDe,  1804,  and  was  j 
thus  in  hU  sixty-firat  year  when  he  died.  The  house  in  j 
which  he  has  latterly  lived,  and  which  was  presented  to  ; 
hio)  as  part  of  the  offering  of  the  nation  for  his  services 
in  connection  with  the  rejieal  of  the  Corn  Laws,  was 
built  on  the  site  of  that  on  which  he  was  born.  Mr. 
Cobden*8  father  belonged  to  the  class  of  English  farmers 
who  for  so  long  a  period  regarded  Mr.  Cobden  as 
animated  with  the  one  sole  idea  of  destroying  their 
present  fortunes  and  future  prospects.  At  an  early 
age  ho  was  sent  to  London  to  learn  business  in  a  ware- 
house, and  he  afterwards  became  a  commercial  tra- 
Teller  by  accident,  in  consequence  of  having  been  re- 
quested to  undertake  the  duty  for  one  of  his  fellow 
employes  who  had  fallen  sick.  Ultimately  the  houses 
which  he  represented  disposed  of  the  business  to  several 
of  the  emplayiSi  and  among  them  to  Mr.  Cobden.  He 
appears  to  have  been  successful  in  business*  for  it  is  stated 
that  ai  the  time  when  he  Arst  began  his  career  as  a  pub- 
lic man  his  share  of  pi'o6ts  was  not  much  short  of  £9,000 
per  annum.  In  1834-5  he  made  a  piolonged  tour,  visit- 
ing Egypt,  Greece,  Turkey,  and  the  United  States.  Uo 
his  return  he  addressed  several  letteri*,  anonymausly,  on 
political  and  economical  topics  to  the  Manchester  Timest 
and  he  also  published  a  pamphlet,  entitled,  "  England, 
Irelanil,  and  America/'  by  a  "  Manchester  Manufacturer." 
The  views  which  have  now  become  so  familiar  as  pecu- 
liarly bis  own  were  boldly  stated  in  this  his  earliest  work, 
namely,  peace,  retrenchment,  iion-inter\'ention,  and  free 
trade  as  tlie  true  policy  for  England.  He  was  elected  for 
Stockport  in  1841.  Mr.  Bright  first  saw  Mr.  Cobden 
about  this  period  at  Manchester.  The  Anti- Corn -Law 
League — ^then  styled  the  Anti- Com <Ijaw  Association-*- 
was  formed  in  Manchester  in  1838,  by  a  body  of  earnest 
free-traders,  who  pledged  themselves  that  their  associa- 
tion should  never  be  dissolved  until  absolute  repeal  of 
the  corn  laws  had  been  obtained.  It  had  ita  first  great 
public  demonstration  in  Manchester  in  January,  1889, 
and  then  adjourned  to  Westminster.  On  the  15th  Feb., 
1639,  Mr.  Yilliers  presented  a  petition  to  the  House  of 
Commons  on  the  subject,  signed  by  40,000  people.  His 
motion  to  hear  the  parties  at  the  bar  of  the  Houoe  was, 
of  course,  rejected,  and  the  delegates,  at  the  suggestion 
of  Mr.  Cobden,  forthwith  announced  themselves  as  a 
league,  pledged  to  agitate  by  every  ooustitutiooal  method 
for  the  attainment  of  their  object.  Money  was  raised, 
lecturers  were  employed  to  diffuse  information  through- 
out the  countiy,  and  pamphlets  were  distribvted.  Dur- 
ing several  years  the  exertions  of  Mr.  Cobden  were 
unintermitting  and  herculean.  In  1846  the  free-trade 
struggle  was  crowned  with  success,  and  Mr.  Cobden,  who 
had  sat  as  member  for  Stockport  from  1841,  was  acknow- 
ledged by  Sir  Robert  Peel  as  the  chief  reformer.  It  was 
then  his  old  associates  got  up  that  great  national  aubscrip- 
tion  by  which  Mr.  Cobden's  services  were  acknowledged. 
Subsequently,  while  on  the  Continent,  he  received  the 
compliment  of  being  elected  by  the  great  constituency  of 
the  West  Riding  of  Yorkahire.  The  course  taken  by 
Mr.  Cobden  with  regard  to  the  Crimean  campaign  and 
the  Chinese  question  provoked  much  criticism,  and,  in 
common  with  many  other  politicians,  he  lost  his  seat 
in  Parliament.  Mr.  Cobden  filled  up  part  of  his 
leisure  by  a  visit  to  America.  During  his  absence  a  re- 
action set  in,  and  he  was  elected  in  his  absence  ibr  Boeh- 
dale.  Lord  Derby  was  now  for  some  time  Prime  Minis- 
ter, but  on  the  return  of  Lord  Palmerston  to  power,  the 
Presidentshipof  the  Board  of  Trade  was  offered  to  Mr. 
Cobden,  but  declined.  The  latest  service  which  he  rendered 
to  his  country  was  the  negotiation  of  the  Treaty  of  Com- 
merce w ith  France.  It  is  stated  that  M .  Miuhel  Chevalier, 
on  reading  aspeech  of  Mr.  Blight's  suggasling  such  a  treaty, 
wrote  to  Mr.  Cobden  that  he  believed  the  time  had  come 
when  such  a  suggestion  might  be  carried  into  effect.  Mr. 
Cobden  took  up  the  idea  earnestly,  and  communicated 
•  .with  Mr.  Gladatone,  by  whom  it  waa  warmly  «tttert«JDed, 
jikI  Mr.  Cobdeo,  hAving  aabaaqucntly  teen  Lofd  Palmer- 


ston,  set  out  upon  his  mission,  the  aucoess  of  which  isi  so 
well-known.  His  labours  appear  to  have  lieen  lu>;hly 
appreciated  in  France.  The  JfonUeur  in  a  iet*ent  aiticle 
says:— "  Colnlen  on  his  death-bed  had  the  happiuei».5  to 
see  the  politico-econouiical  work,  lo  grandly  underbtood 
by  Napoleon  UI.,  shedding  its  rays  over  the  whole  of 
Europe,  under  the  direction  of  a  French  state«iuan. 
Herein  France  was  faithful  to  her  initiatory  mission. 
Richard  Cobden  was  able  to  understand  France,  aiid  he 
loved  her.    France  will  not  forget  him.' 


ti 
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Embellishment    op  Towns.— M.  Wareln,    formerly 
maire  of  the  town  of  Hazebroock,  who  died  a  shoi-t  titne 
since,  has  left  his  property  to  be  applied  to  the  improve- 
ment of  the  place  of  which  lie  was  long  the  chief  magis- 
trate, on  conditions  which  (presuming  he  had  no  relations) 
deserve  lo  be  noted  for  the  spirit  which  dictated  them.  Ue 
regrets  that  the   embellishment  of  the  town  ha«  not 
progressed  so  rapidly  as  was  hoped,  and  thinks  that 
premiums  offered   to  those  who  erect    buildings    with 
worthy  frontages  on  the  main  streets  and  the  grand  Place 
of  the  town,  may  aid  the  work,  and  directs  that  during 
the  next  ten  years  at  least  that  S3r8tem  be  tried  by  means 
of  the  revenues  from  property  bequeathed  by  him  for  that 
purpose.    He  says  in  his  will  that  he  does  not  desire  to 
supply  what  the  municipal    aothorities  themselves  are 
bound  to  effect,  bat  to  stimulate  individuals  to  aid  in  the 
work  of  embellishing  his  native  town,  and  expresses  his 
belief   that   a  few    thousand    francs   a  year  spent     in 
premiums  will  cause  four  or  five  times  the  amount  to  be 
expended    in   embellishments  than    would    have    been 
without  such  a  spur,  and  that  thus  the  working  claases 
will  each  year  bene6t  by  so  much  additional  work  to  be 
executed.    If,  in  ten  years,  his  executors  do  net  find  the 
plan  to  answer,  they  are  to  employ  the  property  left  in 
their  charge  to  the  foundation  of  an  orphan  asylum,  or 
any  other  similar  work  not  within  the  scope  or  the  means 
of   the  local  authorities,  but  to  improvemeDta  which 
woold  not  be  effected  with  other  means. 

Model  of  Sebastopol. — >A  large  plan,  in  relief,  of 
Sebastopol  is  now  being  arranged  in  the  gallery  of  the 
Ifkel  dee  fnvalidee  in  I'aris,  where  those  of  the  fortitied 
towns  of  France  are  placed.  The  plan  in  question  i» 
executed  in  plaster  in  twenty  parts,  and,  when  put  to- 
gether, will  measure  more  than  ten  feet  in  length,  and 
more  than  seven  in  width.  It  is  en  the  scale  of  one  in 
2,000,  and  has  been  produced — ^from  the  lithographic 
plates  attached  to  the  journal  of  the  operations  of  the 
French  engineers,  by  Marahal  Kiel — by  a  sergeant  of 
sappers,  named  Faure.  of  the  Imperial  guard,  under  the 
direction  of  Captain  Riendel,  who  commanded  a  oompany 
of  that  division.  It  will  be  eventually  placed  in  a  ponioQ 
of  the  Palace  of  Versailles  occupied  by  the  engineers  of 
the  Imperial  guard. 

SoLDixBB*  Qardbhs. — lu  the  House  of  Commons  on 
Monday  night,  Mr.  W.  Ewart  asked  the  Under-Secretary 
of  State  for  War  whether  he  would  state,  or  allow  a  re- 
turn to  be  made,  showing  to  what  extent  the  cultiratioD 
of  gardens  by  soldieis  had  been  adopted  in  the  army.  The 
Marquis  of  Hartington  said  that  a  circular  had  lately  been 
issued  by  the  War-OSoe,  giving  greater  facilities  for 
the  oultivation  of  gardens  by  the  troops,  and  since  then 
several  applications  had  been  received  on  the  rohioct ;  bat 
as  there  had  not  yet  been  time  for  many  gardens  to  be 
placed  under  cultivation  by  scddiers,  perhaps  the  hon. 
member  would  wait  a  month  or  two  knger  before  moving 
for  tbeae  returns,  to  the  prodaetion  of  whieh  there  woold 
be  BO  objedion. 


^mts^tw. 


Ttfwn  GaBDnmw — Sm, — ^Tbe  veiy  pleaaant  paper  of 
Mr.  John  Bell,  on  the  anljeet  of  town  gardaoing,  reeak  to 
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my  mind   an  article  I  ooDtribated  to  one  of  the  early 
nombers  of  Onee  a  Week  on  a  aimiliir  sabject ;  not  on  the 
actual  gardening,  bat  on  the  means  of  acqubing  space  for 
the  garden  by  the  substitntion  of  flat  roofs  for  pitched  roofi^ 
adapting  the  Eastern  architectnre  of  dry  climates  to  oar 
own  moist  climate  by  better  mechanical  appliances.    Our 
pitched  roofs,  with  steep  slopes,  are  simply  a  result  of  our 
imperfect  materiala,  and  their  incapacity  for  tight  hori- 
zontal joints ;  were  they  made  like  ships*  decks,  and  as 
carefolly  looked  to,  there  would  be  no  difficulty  in  keep- 
ing them  tight  horizontally.    But  even  the  steep  pitch, 
though  advantageous  in  giving  a  better  water-shed,  has 
its  disadvanUgea  in  the  greater  diflOculty  of  keeping  the 
tileeor  slates  from  falling  down,  and  above  all,  in  the  in- 
terminable  trouble  of  lead  or  other  metal  in  gutters  and 
liiiges.     But  we  have  now  a  material  thoroughly  well 
adapted  for  flat  roofing,  and  capable  of  water-tight  jomta, 
a  sawn  slate,  which  would,  1  incline  to  think,  make,  on 
the  whole,  a  cheaper  roof  in  first  cost,  and  certainly  a  less 
costly  and  tioublescme  one  in  repairs,  and  without  taking  up 
space  or  elevation  witha  miserable  "  cockloft ;"  a  receptocle 
^"-  soot,  dust,  and  bad  air  through  a  series  of  years. 


tor 


The  structure  of  this  roof  would  be  simple.  Parallel  wood 
beams,  or  beams  of  T-iron,  of  sufficient  depth  for  the  load, 
would  stretch  from  front  to  back  walls,  or  between  the 
party  walls,  at  the  distance  apart  of  the  slates'  widths, 
and  overhanging  the  walls  front  and  back  some  twelve 
inches,  with  a  slope  either  way  for  water  to  run  off  into 
banging  gutters,  communicating  with  vertical  shoots.    A 
light  iron  railing,  breast  high  or  more,  should  enclose  this 
front  and  back  aod  alMig  the  party-walls,  sepamtiog  one 
house  from  another.    The  openings  for  the  chimneys  and 
the  roof  door  should  be  formed  like  ships*  hatches,  with 
combings  rcmnd  them,  by  vertical  slate  ledges  of  suffioient 
depth.    The  edges  of  the  slates,  where  abutting  agatnat 
^each  other,  should  be  grooved  in  curves,  and   filled  in 
with  hollow  piping  of  gutti^percfaa  or  india-rubber,  form- 
ing, not  a  plutic  caulking  like  that  of  a  ship,  but  an 
olastlc  caulking,  keeping  all  tight   under   vibiution   or 
expansion  and  contraction.    The  slates  should  be  kept  to- 
gether in  both  directions  through  the  whole  length  and 
breadth  by  light  iron  rods  or  bars  below  them,  turned  up  at 
the  ends.    The  lower  sides  of  the  horizontal  beams  should 
be  ceiled  as  usuid,  with  providon  for  allowing  currents-  of 
air  to  pass  freely  through  in  warm  weather,  and  for  keep- 
ing the  air  stationary  in  cold  weather,  thus  preserving  an 
even  temperature.  In  thia  mode  what  are  ordinarily  gar- 
rat  rooma  with  sloping  sides  would  be  square,  and  another 
floor— an  open-air  floor  would  be  added  to  the  house.   To 
this  floor  water  could  be  carried  up  by  pipes,  with  or  with- 
oot  a  cistern,  and  be  allowed  to  run  away,  after  being 
osed  for  irrigating  gardens,  as  freely  as  on  the  ground 
sarfiu;e,  without  any  fear  of  leakage  within  the  dwelling. 
This  flat  roof  couH  be  covered  with  a  green-house  all 
ever,  or  with  a  simple  vertk^  shelter  to  the  north,  some 
ax  feet  high,  possibly  with  a  folding  shelter  to  the  east ; 
ud  supposing  all  the  buildings  to  be  of  equal  height, 
tiiere  would  be  no  reason  why  vegetation  sfaM>iild  not  be 
M  perfect  aa  on  a  hill  side  in  the  country,  except  as  re- 
garded smoke,  for  the  human  breath  ascending  from  below 
woold  rather  act  as  a  manure  to  the  vegetation  there 
than  as  an  evil,  and  the  vegetable  absorption  would  get 
rid  of  the  nuisance.     With  regard  to  smoke,  that  will 
gradually  lessen  as  knowledge  looms  on  us  by  the  fact 
that  smoke  is  waated  fuel,  and  that  its  consumption  is  an 
economy.     The  probable  solution  for  this  evil  will  be  in 
leading  the  smoke  into   heated  combustion  chambers, 
burning  awsy  the  visible  products,  and  we  know  not  how  far 
the  invisible  gases  and  the  wasted  draught  heat  may  yet  be 
economised  or  made  applicable  to  the  roof  gardens.     It  is 
quite  within  the  range  of  possibility,  and  £ir  from  improba- 
ble, that  our  tmsightly  London  chimneys  may  yet  become 
objects  of  great  beauty  by  being  clothed  in  ivy,  Virginia- 
creeper,  honeysuckle,  jessamine,  monthly- roses,  and  other 
fandy  plants.    Even  now  such  things  exist  in  many  parts 
of  the  City  where  finsh  air  blows;  and  a  sheltered  wiUl, 


with  a  south  or  west  aspect,  in  the  City,  might  be  as 
pleasant  at  Christmas  as  a  sea  beach  under  a  southern 
chalk  cliff,  which  makes  an  open-air  green-house  on  a 
bright  winter's  day,  with  the  thermometer  at  15".  Any 
changes  of  this  kind  with  existing  dwellings  must  be 
limited,  but  it  is  worth  the  while  of  builders  to  study  the 
question  thoroughly  for  fhture  erections,  especially  for  the 
worknren's  dwellings  which  will  be  in  process  of  erection 
at  railway  termini.  We  can  imagine  a  future  time  when, 
with  smoke  and  sewage  thoronghly  utiliiiied,  and  with 
house-tops  covered  with  vegetation,  this  our  London  may 
become  the  healthiest,  as  well  as  the  most  beautiful,  city 
in  the  world.  We  hear  much  of  the  beauty  of  Paris, 
but  it  is  a  beauty  of  the  barrack  kind  —  ornamental 
barracks ;  all  done  to  autocratic  order.  The  beauty  of 
London  will  be  that  of  individual  growth — various  and 
yet  harmonious;  varying,  like  every  human  face,  and 
every  vegetable  leaf  and  branch;  the  great  work  of 
nature  ever  expanding,  and  not  the  work  of  the  military 
pedagogue,  cramping  everything  to  a  small  set  pattern 
like  the  wooden  trees  of  a  child's  toy-box.  Mr.  Broome 
says  that  **  air  draughts  are  very  damaging  to  plants," 
very  probably  giving  vegetables  cold.  But  the  air  cist^m 
is  a  still  worse  thing.  In  the  business  house  of  Rothschild, 
in  St.  Swithin'a-lane,  there  has  been  for  some  years  aa 
attempt  to  attain  a  fore-court  garden,  such  as  we  see  in 
9pain  and  France,  but  it  is  a  very  sickly  affair,  apparently 
from  want  of  sun  and  ventilation.  If  the  garden  were 
removed  to  the  top  of  the  low  range  of  offices,  it  would 
probably  thrive  and  might  have  a  three  feet  depth  of 
earth.  It  would  be  a  pleasant  thing  to  see  the  great 
capitalist  set  this  pattern  to  a  wealthy  city,  only  needing 
a  good  example  to  follow. — I  am,  ^o.,  W.  Buoasi 
Adams. 
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Agricultural  implements— 676— O.  Wright. 

Ammoniacal  gas,  motive  power  £rom— 611 — R.  A.  Broomaa. 

Atmospheric  air,  apparatus  for  cooling— 636 — L.  Perkins. 

Bags,  mall  and  despatch— 733— G.  T.  Bonsfleld. 

B^,  cricket,  Ac— 696— C.  Hnntlej. 

Bales,  hoops  used  in  packlng^663— W.  J.  Doming.    . 

Barlej,  machine  fbr  thrashing— 793— B.  J.  Webber. 

Blast  ftimaces,  utilizing  the  waste  gases  of— 478— J.  CUC 

Blast  Itamaces,  hot  air  stoves  for— 666— J.  Cliff. 

Boxes,  JoinU  for— 640— U.  W.  Wimshurst. 

Boots,  heelafor— 710— G.  Evans. 

Bricks,  machlse  for  the  manufacture  of— 767— C.  W.  Spark,  T.  8. 

Cross,  and  W.  Adkins. 
BrMges,  construction  of— 633 — E.  W.  Toong. 
Burglary  alarum— 664— W.  H.  Hudson. 
Button  holes,  machine  forcutting— 687— J.  QareUj. 
Carriages,  Venetian  blinds  fbr-  676— T.  Startin. 
Carriages,  disconnecting  horses  fhim— 683— P.  Marruud. 
Carriage  wavs— 661— W.  H.  James. 
Carding  engines-  693 — J.  M.  Dunlop. 
Charcoal,  apparatus  for  cooling— 730— J.  F.  Briijef. 
Cigars— 696— C.  L.  Roberts. 
CiMj9  preparing  Kaolin  or  China^-806— J.  Wright. 
Coals,  Ac  drying  and  sorting- 716~F.  H.  Warllcli. 
Colour  printing— 721— I.  Bsggs. 
Cotton,  apparatus  for  djeing— 617— S.  Akerord. 
Cotton  gins— 673- E.  Leigh. 

Dental  operations,  apparatus  to  faci]itate->706 — ^W.  D.  Napier. 
DrTing  apparatus— 603— II.  A.  Bonneville. 
Electric  piles— 7'i3  -W.  Clark. 

Explosive  gases,  indlcatiog  the  presence  of— 668— G.  F.  Aastll. 
Fabrics,  mannfkcture  of— «01— W.  Clarke. 
Fabrics,  mechanism  for  attaching  buttons  to— 763 — F.  Wise. 
Fencing,  socket  for— 776— A.  G.  Browning. 
Fire-arms,  cartridges  for  breech- loading— 708— F.  A.  BraendUa. 
Fire-arms,  revolving— 669- W.  Clark. 

Fires,  apparatus  for  blowing- 766— J.  Cookion  and  P.  Billingtoa. 
Flax,  machinerj  for  preparing— 680— J.  Samuel  and  S.  M iUboum. 
Flax,  apparatus  fbr  hackling- 690— T.  and  H.  W.  Whitehead. 
Flax,  machinerj  for  tcutching — 627— A.  Potts. 
Furnaces,  Ac— 692— E.  B.  Wilson. 
Furnaces,  puddling.  Ac— 700— J.  Wright. 
Gas  burners— 668— T.  8.  Hall. 

Gas  and  water,  connecting  tubes  for  conTejing— 669— V.  Delperdange. 
Gas  engines— 731 — II.  ^mith. 
Gas  burnera— 609— W.  M.  Baker. 
Gasometers— 781 — C.  H.  Pennjcook. 
Glasses,  irine,  Jrc— 693— J.  M.  Napier. 

Grain,  apparatus  for  ascertaining  the  quality  of— 632— W.  BuBgflr. 
Hammers,  steam — 641— J.  Dodge. 

Hats,  dyeing  straw  used  In  the  manufkcture  of— 463— B.  CarchOA. 
Harrows,  drags,  Ac— 739— J.  Seaman. 
Horses,  shoes  for  -  €39- W.  Clark. 

Hjdraulic  engine,  valves  for— 791— J.  Smith  and  S.  A.  Cheese. 
Illuminating,  vaporising  hjdro- carbon  for- 717— G.  T.Bonsfield. 
India  rubber,  cutting  sheets  of— 666— B.  Collins. 
Iron  saf^s— 663— A.  £.  Tajlor. 
Iron  doors— 660 — J.  T.  Harris. 
Iron  ships,  coating  the  bottoms  of— 661— B.  P.  Roberts. 
Iron  ban,  manufkcture  of  puddled- 777— B.  T.  Crawshaj  and  L  A. 

Lewis. 
Jewelry  cases— 803— J.  J.  Carter. 
Keyless  watches— 726 — H.  Chevob. 
Lampa~763— A.  V.  Newton. 
Liquids,  apparatus  ft>r  drawing  off— 761— J.  Walls. 
Lime*  hyposulphite  of— 766— ^.  C.  Stereasoa. 
Machines,  numbering— 626— T.  Craig  and  D.  Carlaw* 
Marine  steam  collers— 613 — E.  Humphreys. 
Meat,  method  of  preserriog— 646— A.  C.  Headenon. 
Metal,  engraving  on— 807— R.  A.  Broomaa. 
Metals,  apparatus  for  treating— 697— R.  M.  BOberta. 
Metals,  spparatus  for  rolling— 701— E.  Mandea. 
MttaUle  bcdstcads-689— J.  Atkins. 


Mining,  apnaratiw  for— 737— J.  Farrar  and  JUL,  IkKMh. 

Musicai  instruments— 741— W.  Brookes. 

Nails,  manufacture  of— 786— C.  Farmer  and  T.  Turaier. 

Noxious  gases,  traps  to  prevent— 698— J.  Bragg. 

Oils,treaUng  and  purifying  -  732— C.  Morflt. 

Paper,  machinery  for  manuCscture  of— 681— J«  Park. 

Paper,  machinery  for  manufacture  of— 633— J.  H.  BawliBS  aad  J. 

ChappeU. 
Pipes,  core  employed  in  the  castingof— 687— D.  Hartlqr. 
Piston  rods,  packing  for— 647— F.  Wise. 
Piles,  apparatus  for  driving-^7— D.  and  J.  Manwell. 
Property,  safes  for  securing— 728 — ^B.  LoyseL 
Pumps— 761— J.  Goodfsllow. 
Railway,  permanent  way  of— 386— J.  and  J.  Porter. 
Railway  waggons,  apparatus  for  coupling  and  uncoupling    689— D., 

J.,  and  J.  Morris. 
Railway  trains,  oonununication  between  passengers  and  guard  of— 6T9 

—A.  Westhead. 
Safles— 621— 8.  PbiUips  and  J.  Groves. 
Safes,  Are  and'burglar  proof— 696— John  Tann. 
Safes,  Ac,  securing— 702  -  H.  Hill. 
Sheet  metsl,  cutting,  punching,  Ac— 796— O.  Finnor. 
Shoes,  manufSscture  of— 637— A.  E.  A.  Anbert  and  G.  E.  M.  6«iid. 
Smoke  vents— 724 — T.  Kennedy. 
Smoking,  tobacco  for- 616— W.  E.  Newton. 
Steam  blowers— 3133— W.  Brookes. 
Steam  generators — 607 — J.  H.  Johnson. 
Steel,  manufacturo  of— 667— R.  Mushet. 
Steam  generators— 743  -  A.  V.  Newton. 
Steam  generating— 771— J.  T.  Rowminger. 
Stones,  ^pantos  for  scourin|— 686— J.  Hird  and  J.  Walker. 
Stoc Lings,  manufkcturo  of— 726 — H.  Owen. 
Sugar,  apparatus  for  refining— 699— R.  A.  Brooman* 
Surgical  operations,  instruments  for— 691— <3.  Raha. 
Switches,  levers  fior  railway— 768— J.  Deas.  I 
Tanning,  treating  hides  tor— 631— W.  Clark. 
Tee-piece  and  valve — 684 — C.  Johnson. 
Temperatue,  securing  low  and  uniform — ^719— >A.  V.  Newton. 
Telegraphic  instruments,  apparatus  fbr  protecting-  713 — ^A.  Botsdk 
Thieves  and  flro,  safes  ibr  secoriag  property  flrom^714— E.  D. 

Hodgsoa. 
Toast  racks— 694— G.  Carter. 

Tubes,  strengthening  and  omameatlng— 867— E.  Leahy. 
Tyres,  ounufkcturo  of  railway  wheel— 666— W.  D.  Alien. 
Vehicles,  apparatus  applied  to— 688— P.  RothvelL 
Vessels,  side  propellers  for— 603— L.  Thomas. 
Vessel,  registering  the  coarse  steered  by  a— 787— W.  Arthur. 
Walking  sticks,  appsratus  lor  bending^-682— J.  and  D.  J.  Joaoi. 
War,  ships  of— 609— O.  Haselttae. 
Water,  apparatus  for  supplying  measured  quantities  of— 707— B.  6* 

Rattray. 
Weaving,  looms  for— 683— 8.  Brooks. 
Window  ssshes,  bolts  for— 672— W.  Smith. 
Wrought  iron,  converting  pig  iron  into— 649— M.  Morgans. 

Ixrisnox  with  ConPLiTa  SnoinoAnoii  Filbd. 

Bewiagmaohiaea— 819— E.  W.  MctrelL 
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Ordinary  Meetings. 

Wednesday  Evenings  at  8  o'clock. 

Afbil  19. — "  On  the  Preflervatioo  of  Natural  History 
Spedmens  for  MaMum  Purposes."  By  B.  Watebbousb 
Hawkihs,  Esq.,  F.G.S. 

Apbil  26.—"  On  the  Wear  and  Tear  of  Steam-Boilers.'* 
By  F.  A.  Paabt,  Esq.     

Cantor  Lectures. 

The  Third  Course  for  tlie  present  Session  will 
consiBt  of  six  Liectures  "  On  Some  of  the  Most 
important  Ohemical  Discoveries  made  within 
the  last  Two  Years,"  to  be  delivered  by  Dr.  F. 
Crick  Oalvbrt,  P.R.S,  F.O.S.  (Oorrespond- 
ing  Member  of  the  Royal  Academy  of  Turin  ;  of 
tlie  Soci6t6  IndustrieUe  de  Mulhonse ;  of  the 
Boci6t§  Imperiale  de  Pharmacie  de  Paris,  <fec.), 
oa  Tuesday  evenings,  at  Eight  o'clock,  as  fol- 
lowB : — 

April  18th. — ^Lbctube  2.— On  the  Discoveries  in  Ghe- 
mistiy  applied  to  Arts  and  Manufactures  {continued ). 

April  25th. — Leotubb  3. — On  the  Discoveries  in  Agri- 
coltoral  Chemistiy. 

Mat  2nd. — Lkctubb  4. — On  the  Discoveries  in  Pby- 
Bological  Chemifitxy. 

Hat  ten. — ^Lbotubs  6. — On  the  Discoveries  in  the 
Chfliuifltry  of  Rocks  and  Minerals. 

Mat  16th. — Leotubb  6. — On  the  Discoveries  in  the 
Chemistry  of  Metals  and  Alloys. 

These  Lectures  are  free  to  Mepibers  (witbont 
ticket),  and  every  Member  has  the  privilege  of 
•dmittmg  One  Friend  to  eacb  Lecture. 

Prizes  for  Art-Workmen. 

He  Wonhipful  Company  of  8aUer9  eontribute  £10  oiift«ci% 

to  thi9  Priae  Fund* 

The  Council  of  the  Society  of  Arts  bereby 

offer  prizes  for  Art-Workmansbip,  according  to 

the  following  conditions  : — 

!•  The  works  to  be  executed  will  be  the  property  of  the 
Py^^c«T8,  but  will  be  retoined  for  exhibition,  in  London 
*M  elsewhere,  for  such  length  of  time  as  the  Council 
^y  think  desirable. 


II.  The  exhibitors  are  required  to  state  in  each  case 
the  price  at  which  their  works  may  be  sold,  or  if  sold 
previously  to  exhibition,  at  what  price  they  wuald  be  will* 
iDg  to  produce  a  copy. 

III.  The  awards  in  each  class  will  be  made,  and  the 
sums  specified  in  each  class  will  be  paid,  provided  the 
works  be  considered  of  sufficient  merit  to  deserve  the 
payment ;  and,  further,  in  oases  of  extraordinary  merit 
additional  awards  will  be  given,  accompanied  with  the 
medal  of  the  Society. 

IV.  Before  the  award  of  prizes  is  confirmed,  the  candi- 
dates must  be  prepared  to  execute  some  piece  of  work 
sufficient  to  satisfy  the  Council  of  their  competency. 

V.  BonO'Jide  Art-workmen  only  can  receive  prizes. 

VI.  All  articles  for  competition  must  be  sent  in  to  the 
Society's  house  on  or  before  Thursday,  the  14th  of  Decem- 
ber, 1865,  and  must  be  delivered  free  of  all  charges.  E^h 
work  sent  in  competition  for  a  Prize  must  be  marked  with 
the  Art>workman's  name,  or.  if  preferred,  with  a  cypher, 
accompanied  by  a  sealed  envelope  giving  the  name  and 
address  of  the  Art-workman.  With  the  articles,  a  de- 
scription for  insertion  in  the  catalogue  should  be  sent. 

Yll.  Although  great  care  will  Im  taken  of  artides  sent 
for  exhibition,  &ie  Council  will  not  be  responsible  for  any 
accident  or  damage  of  any  kind  occurring  at  any  time. 

YUI.  Prices  may  be  attached  to  articles  exhibited  and 
sales  made,  and  no  charge  will  be  made  in  respect  of  any 
such  sales. 

IX.  All  the  prizes  are  open  to  male  and  female  com- 
petitors, and  in  addition,  as  regards  painting  in  porcelain, 
decorative  painting,  and  wsll  mosaics,  a  second  set  of 
prizes,  of  the  same  amounts,  will  be  awarded  among 
female  competitors.  If  a  female  desire  to  compete  in 
the  female  class  only,  she  must  declare  her  intention  ac- 
cordingly. The  originals  of  the  works  prescribed  may 
be  seen  at  the  South  Kensington  Museum,  in  the  gallery 
at  the  entrance  of  the  Sheepshanks  pictures. 

Casts  may  be  seen  at  the  Society  of  Arts,  Adelphi, 
London,  and  the  Schools  of  Art  at  Edinburgh,  Dublin, 
Manchester,  Glasgow,  Birmingham,  and  Hanley  in  the 
Potteries. 

Photographs,  chromolithographs,  engravings,  ^  rough 
casts  in  metal,  &c.,  may  be  purchased  at  the  Society  of 
Arts,  John-street,  Adelphi,  at  the  prices  named. 

The  plaster  casts  may  be  obtained  from  Mr.  D.  Brucciani, 
39,  Russell-street,  Coveiit-garden,  W.C. 

*^*  The  Council  are  happy  to  announce  that  several  of 
the  works  which  received  first  pruses  in  the  competitions 
of  1863,  1864,  and  1866  have  been  puix:hased  by  the 
Department  of  Science  and  Art,  to  be  exhibited  in  the 
South  Kensington  MusQUiq  «a)4  the  Art  Schools  in  the 
United  Kingdom, 
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IsT  Divisiosr. 
Works  to  bb  Executbd  fboh  Pbesobibed  Desions. 

For  ihe  faoeesaful  rendering  of  the  undenneBtloned 
designs  in  the  various  modes  of  workmanship  according 
to  the  directions  given  in  each  case. 

Class  1^ — Cabvikg  in  Mabble,  Stone,  ob  Wood. 

(a.)  The  Human  Figure, — One  prize  of  £16  for  the  best, 
and  a  second  prize  of  £7  lOs.  for  the  nexfc  best,  work 
executed  in  marble  or  stone,  after  the  Boy  and  Dolphin 
cast  from  a  ehimney-piece,  ascribed  to  DonateUo,  Original 
in  the  South  Kensington  Museum,  No.  5,896.  Dimen- 
sions to  be  one-eighth  less  than  the  cast  (linear). — This 
design  may  be  adhered  to  strictly  or  adapted  to  any  aruhi- 
tectural  purpose. 

[Cast— Fifteen  ihillingi ;  Photograph— One  shilling.] 

(6.)  OrfianMn^.— One  prise  of  £10  for  the  best,  and  a 
Mcond  prize  of  £5  for  the  next  best  work,  executed  in 
marble,  stone,  or  wood  after  a  carved  chair-back  in  the 
South  Kensington  Museum.  Dimeubions  to  be  two-thirds 
of  the  oast  (linear). 

[Cast— Twelve  shillings.    Photograph— One  shilling.] 


(e,)  OmamefU. — One  prize  of  £10  for  the  best,  and  a 
second  prize  of  £5  for  the  next  best,  work  executed  in 
stone,  after  a  Oothie  bracket  in  the  Architectural  Museum. 
Dimensions  the  same  as  the  cast.  In  this  design  the 
details  may  be  improved  by  the  introduction  of  small 
animals,  and  the  human  head  may  be  changed  according 
to  the  taste  of  the  art-workman. 

[Caft— Ten  shillings;  Photograph— One  shilling.] 

(dl  V— One  prize  of  £20  for  the  best,  and  a  second  prize 
of  £10  for  the  next  best,  work  carved  in  wood  after  a 
design  b^  H6tbein,»»  an  Inkatand  or  WaUh-Edder  on  three 
feet.    Dimensions  optional, 

[Wood  Engraving — Sixpence.] 


(«.)--One  prize  of  £15  for  the  best,  and  a  second  prize 
of  £7  10s.  for  the  next  beat,  work  carved  in  wood  after 
the  Head  of  a  Harp  of  the  period  of  Louis  XVI.,  in  the 
South  Kensington  Museum,  No.  6,531.  The  head  and 
bust  only  need  be  foUy  completed.  Dimensions  the  same 
asthecaat. 

[Cast— Thirty  shillings ;  Photograph— One  shilling.] 

(/.)  Ornament, — One  prize  of  £10  for  the  best,  and  a 
second  prize  of  £6  for  the  next  best,  woik  carved  in  wood 
after  an  Italian  oicture  frame  in  the  possession  of  Henry 
Vaughan,  Esq.  Dimensions  optional. — This  design  may  be 
adhered  to  strictly  or  adapted  in  such  manner  as  the 
workman  may  think  fit. 

[Photograph— Two  shaUngs.] 


iff.)  Ornament  carved  and  fftH.-^One  prize  of  £10  for  the 
best,  and  a  second  prize  of  £6  for  the  next  best,  work 
executed  in  wood,  carved  and  gilt  after  a  Coneole  Table  in 
the  Soutli  Kensington  Museum,  No.  6947,  of  the  period 
of  Louis  XVI.  The  work  to  be  carved  rooghly  in  wood, 
then  to  be  prepared  in  the  white  by  a  gilder,  then  cut  up 
or  carved  in  the  white  by  the  carver,  then  to  bo  gilt  in 
mat  and  burnished  gold.  As  such  work  may  probably 
be  executed  by  two  persons,  the  prize  will  be  apportioned 
as  the  Judges  may  determine. 

[Photograph— One  Shilling,] 


Class  2. — Repousse  Wobk  in  ant  Metal. 

(a.)  The  Human  Figure  as  a  bas-rdief, — One  prize  of  £10 
for  the  belt,  and  a  second  prize  of  £5  for  the  next  best, 
work  exeeuied  after  BaphaeVe  "  Three  Qro/mt^*  Dimea- 
sions — The  figures  to  be  six  inches  high. 

[Photograph — One  shilliDg.] 


(b.)  OrfiafiMf}^.— One  prize  of  £5  for  the  best,  and  a 
second  prize  of  £3  for  the  next  best,  work  executed  after 
a  Tazza  in  silver,  date  1688,  the  property  of  Sir  W.  C. 
Trevelyan,  Bart.,  now  in  the  South  KenaiDgton  MoBeam. 
Dimensions ~T  he  same  as  the  model. 

[Photograph — One  shilling.] 


Class  3. — ^Hauhebbd  Wobk,  in  Ibov,  Bbabs,  ob  Cofpei. 

Ornament, — One  prize  of  £7  lOi.  for  the  best,  and  a 
second  prize  of  £5  for  the  next  beat,  work'executed  after 
the  portion  shown  in  the  photograph  of  the  Pedimaot  of 
a  Gate  (German  work,  date  about  1700)  in  the  South 
Kensington  Museum,  No.  5,979.  To  be  adapted  for  qm 
as  a  bracket.    Dimensions — Twelve  inches  deep. 

[Photograph'One  shilling  and  threepenoe.] 


Class  i. — Cabvoio  m  Itobt. 

[a,)  Human  Figure  in  the  rounds— One  priae  of  £15  for 
the  best,  and  a  second  prize  of  £10  for  the  next  beat, 
work  executed  after  a  miniature  statuette  (Italian|,  No. 
904  in  the  South  Kensington  Museum;  dimensions— 
the  same  as  the  cast;  or  after  a  medallion  portrait  of 
Flaxman,  by  himself.  No.  294  In  the  South  Kensingtoa 
Museum  ;  dimensions — to  be  reduced  in  height  by  one- 
half  (linear). 

[Cast— One  shilling.] 


(6.)  Onomen/.— One  f^ise  of  £7  10s.  for  the  best,  and 
a  second  prize  of  £5  for  the  next  best,  work  executed  after 
a  pair  of  Tahlets,  in  the  possession  of  John  Webb,  Esq* 
Dimensions — The  same  as  the  cast. 

[Cast — One  slilUing.] 


Class  6. — Chasinq  in  Bbonze. 

(a,)  The  Human  Figurc^One  prize  of  £10  for  the  b«^ 
and  a  second  prize  of  £5  for  the  next  best,  work  executed 
after  a  reduced  copy  of  **  Clytif,**  A  rough  casting  in  bronze, 
on  which  the  chasing  must  be  executed,  will  be  sappli^ 
by  the  Society  at  cost  price — £2  10s. 

[Phster  Cast — Thi^ee  shillings  and  sixpenoe.] 


{b.)  Onurmen/,— One  prize  of  £10  for  the  best,  and  a 
second  prize  of  £7  10s.  for  the  next  best,  work  executed 
after  Ooutier,  from  a  cabinet  in  the  possession  of  ^®''|tV 
jesty  the  Queen.  A  rough  casting  in  bronze,  on  wh^ 
the  chasing  must  be  executed,  will  be  supplied  by  tbe  So- 
ciety at  cost  price— Ss.  6d. 

[Plaster  Cast-~One  ShiUing.] 


Class  6. — ^Etching  and  Eng saving  on  Metal— Niklw 

Wobk. 
Ornafu^/.— One  prize  of  £10  for  the  best,  and  a  second 
prize  of  £5  for  the  next  best,  woik  executed  «^*J^ 
besques  by  Lucas  Van  Leyden,  a.d.  1628.  }fo.  ^^''vi? 
the  South  Kensington  Museum.  To  be  engraved  the  lieJ^* 
of  the  photograph,  and,  if  round  a  cup  or  goblet,  '^P*/': 
so  as  10  be  not  less  than  nine  inches  in  lengta  wOw 
stietcbed  out. 

[Phot  ograph—  Sixpence.] 
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ClUM  T. — SVAMKL  PaXSTIUQ  OV  CofTM  OB  GOLD. 

(d.)  Tk0  Hwmn  Fifjurt, — Ooe  prise  of  t\0  ft>r  the  best, 
«um1  a  second  pri^  of  x5  for  the  next  best,  work  executed 
sfter  BtgfhaelU  duign  of  the  **  Three  Chraeet^*'  executed  in 
^ritailk,  piaienBions--Tlie  fignres  to  be  four  inches  high, 

[Photograph — One  shilling.] 


(&.)  Ornament* — One  pri2Ee  of  £5  for  the  best,  and  a 
seoood  prize  of  £8  for  the  next  best,  work  executed  after 
a  German  arabesque  (I6th  oantpry).  No.  19,003  in  the 
tioatb  Kensington  Museom*  Dimension^-^Tbe  same  as 
tbd  Photograph. 

[Photograph— Bizpenoe.] 


Class  8. — PAiirriira  ojf  Poboeladi. 

(tf.)  The  Humm  i^f».— One  prize  of  £10  for  the  best, 
and  a  second  prize  of  £5  for  the  next  best,  work  executed 
after  RtmhaePe  '*  TVo  Children,"  in  the  cartoon  of 
**lyitra,  Dimenaions — the  same  as  the  Photograph. 
This  work  is  to  be  coloured  accordiog  to  tbo  taste  of  the 
punter. 

[Photograph — Ninepenoe.] 


(6.)  Ornament, — One  prize  of  ££  for  the  best,  and  a 
second  prize  of  £3  for  the  next  best,  work  executed  after 
arabesqnes  by  Lucas  Van  Leyden,  1528,  No.  18,968  in 
the  South  Eenaington  Museum,  and  coloured  according 
to  the  taste  of  the  painter.  Dimensiona — Double  the  size 
of  thp  Photograph  (linear}. 

[Photograph^Sixpenoe.] 

N.B. — A  second  set  of  prizes  of  the  same  amount  is 
offered  to  female  Qompetitors.  8e«  oonditiona,  Section  IX. 


CuLss  9, — Dboobativs  Paintinq, 

(a.)  Ornament. — One  prize  of-  £5,  and  a  second  prize  of 
£3,  for  a  work,  ezecnted  after  an  ornament,  from  Caetel  £. 
Pandino,  near  Lodi,  from  a  drawing  in  the  South  Ken- 
Bipgton  Museum,  No.  1,150.  Dimensions — length  4ft.— 
width,  enlarged  from  the  print  in  the  same  proportion. 

[Coloured  Print — One  shilling.] 


(h.)  Ornament, — One  prize  of  £5,  and  a  second  prize  of 
£3,  for  a  work,  executed  after  a  fieture  frame,  in  the 
Sonth  Kenaington  Museum,  No.  7,830.  Dimensions — 5 
feet  by  3  feet  1 1}  inches,  outside  measure.  The  works  to 
be  czeeuted  on  canvass,  either  with  or  without  stretchers, 
in  cool  colours.  Some  linea  of  the  mouldfaigs  may  be 
gili 

[Photograph — One  shilling  and  sixpence.] 

K.B.^A  second  set  of  pizes  of  the  same  amount  is 
<%Bd  to  female  competitors.  See  oonditions,  Seotion  IX. 


Olass  10. — InLATs  IN  Wood  (Mabqubtbt,  or  Buhl), 

IVOBT  OB  MwrAit, 

Ornament, — Ooe  prize  of  £5  for  the  best,  and  a  second 
prize  of  £3  for  the  next  best,  work  executed  after  a  spaoi* 
^t^  in  the  possession  of  the  Hon.  John  Ashley.  Dimen- 
fiions^one-third  largei'  than  the  Lithograph  (linear). 

[Outline  Lithograph — Sixpence.] 


Class  11. — Cauxo  Cottinq. 

[a.)  Human  27ea<l.^-One  prize  of  £10  for  the  best,  and 
^fieeood  prize  of  £5  for  the  next  best,  work  executed  after 
^fyon's  heads  of  the  Queen  and  Prince  Consort,  on  ^e 
"furor's  medal  of  1851. 

(&.)  Animali—One  prize  of  £10  for  the  best,  and  a  second 
pHzo  of  £5  for  the  next  best,  work  execated  after  Wyoiie 


*'  A.  Qearge  and  the  Dru§oin,**  on  the  Piiooe  OoDSort'f 
ntedaL    Dimensions  the  same  as  the  oasts. 

[Casts— Sixpence  eaoh.J 


w«» 


Clam  12.— EvaBATiva  on  Glass. 

Omameni. — One  prize  of  £10  for  the  best,  and  a  second 
prize  of  £3  fat  the  next  best,  work  executed  after  ara- 
besques by  Lucaa  Van  Leyden,  a.d,  15^8.  No.  18,968  in 
the  South  Kensington  Museum.  To  be  engraved  the  height 
of  the  engraving ;  and  if  round  a  glass  or  goblet,  repeated 
so  as  not  to  be  leoB  than  9  inches  long  when  stretched 
out. 

[Photograph — ^Sixpenoe.] 


Clais  13.-«-Wall  MoiAXoa. 

Etman  Bead, — One  prize  of  10  for  the  best,  and  a  se- 
cond prize  of  £7  10s.  for  the  next  best,  work  executed 
after  £ertini,  of  Milan.  A  preparatory  drawing  most  ba 
made,  coloured,  after  the  lithograph,  on  which  the  linai 
and  disposition  of  the  tessersa  muat  be  marked.  The  di« 
mensions  of  the  work  should  be  regulated  by  the  size  of  the 
tessersB  proposed  to  be  ufled,^which  size  may  be  left  to  the 
choice  of  the  artist.  Altliough  desirable,  it  is  not  neces- 
sary to  execute  the  whole  subject  in  actual  mosaic,  but  if 
a  part  only  be  done,  the  eye  must  be  in  such  portion.  A 
coloured  drawing,  with  tessera,  may  be  seen  at  the 
Society's  house,  and  in  the  South  Kensington  Museum, 
and  tessersB  of  two  sizes  may  be  obtained  from  Messrs, 
Minton,  Stoke-upon-Trent,  Messrs.  Maw  and  Co.,  Brosely, 
Shropshire,  Messrs.  Powell  and  Sons,  Temple-street, 
Whitefriars,  and  Messrs.  Jesse  Bust  and  Co.,  Carlisle- 
street,  Lambeth. 

[Lithographio  Outline  Coloured— Two  Shillings.] 

N.B.— A  second  set  of  prizes  of  the  same  amount  is 
offered  to  female  competitors,   See  oonditions,  Section  IZ. 


Class  14. — Gem  ENaaAviNG. 

(a.)  Human  Hiead,-^One  prize  of  £10  for  the  best,  and 
a  second  prize  of  £5  for  the  next  best,  work  executed 
after  a  cameo  portrait  of  Savanarola,  No.  7,541  in  the 
South  Kensington  Museum.  Dimensions— the  same  a4 
the  cast. 

[Cast — Sixpence.] 


(6.)  FuU'Ungth  figure,-— OnA  prize  of  £10  for  the  best, 
and  a  second  prize  of  £5  for  the  next  best,  work  executed 
after  a  small  Wedgwood  medallion.  No.  5,827  in  the 
South  Kensington  Museum.  Dimensions— the  same  as 
the  oast. 

[Cast— Sixpence.] 


Class  15.— Dub  Sinking. 

Human  Head.'^Ona  prize  of  £10  for  the  best,  and  a 
second  prize  of  £5  for  the  next  beet,  work  executed  after 
the  head  of  the  Prince  Consort,  by  Wyon,  on  the  Society's 
medal.    Dimensions— half  the  size  of  the  original  ( linear }• 

[Cast — ^Sixpence.] 


Class  16. — Glass  Blowing. 

Ornomtn^.— One  prize  of  £7  10s.  for  the  best,  and  a 
second  prize  of  £5  for  the  next  best,  work  executed  after 
an  original  in  the  South  Kensington  Museum,  No.  1,813. 
Dimensions— ^as  given  in  the  wood  engraving, 

[Engraving — Sixpence.] 


Class  17.— Bookbinding  and  Lxatbnr  Work. 
(a.)  BoMMing,-^On»  prize  of  £7  10s.  for  the  best, 
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ind  a  second  prize  of  £5  for  the  next  best,  work  ezecated 
in  bookbinding,  after  an  Italian  specimen  in  the  Soaih 
Kensington  Mnseum,  No.  7,925.  The  work  to  be  bound 
shonld  be  some  classical  author  of  the  size  given.  Dimen- 
sions— ^the  same  as  the  photograph. 

[Photograph— One  Shilling.] 


(b,)  Leathencork.—One  prize  of  £7  lOs.  for  the  best, 
and  a  second  prize  of  £5  for  the  next  best,  work  of 
boiled  and  cut  leatherwork  for  the  outside  covering  of  a 
jeweJ  casket.  Original  in  the  South  Kensington  Museum, 
No.  7,768.  Dimensions^one-half  larger  than  the  photo 
graph  (linear). 

[Photograph— One  ShilliDg.] 


Dean  of  Guild,  Aberdeen ;  John  Hanson ;  James  W. 
Barclay,  James  Farquhar,  John  B.  M'Keszie,  BsiUiA 
M<Hardy,  Rev.  J.  Longmnir,  LIi.D. ;  Messn.  J.  DugmA 
Milne,  J.  Miller,  James  Matthews,  W.  Kamage,  T.  Mel. 
ville,  W.  Eraser,  J.  Beny,  A.  D.  Milne,  J.  Bulloch,  J. 
Grey,  B.  Leys,  and  J.  Sinclair,  MechanioBP  InstitntioD, 
Aberdeen,  Secretary, 


Glass  18. — Ehbboideby. 

Ornament, — One  prize  of  £5  for  the  best,  and  a  second 
prize  of  £3  for  the  next  best,  work  executed,  either  after 
a  (German  example  in  the  Green  Vaults  at  Dresden,  or 
an  Italian  Silk  m  the  South  Kensington  Museum,  No. 
7,468,  which  may  be  adapted  to  a  screen.  Dimensions- 
according  to  the  taste  of  the  embroiderer. 

[Photograph— Carman,  Sixpence ;  Italian,  One.  Shilling.] 


Glass  19. — Illuminations. 

OmamaU, — One  prize  of  £5  for  the  best,  and  a  second 
prize  of  £3  for  the  next  best,  copy  made  from  an  Altar 
Gard,  attributed  to  Giulio  Glovio,  in  the  South  Ken- 
sington Museum,  No.  2,958,  or  from  a  MS.  border,  date 
1450,  No.  3,057,  in  the  South  Kensington  Museum.  Di- 
mensions-^one-half  larger  than  the  Pliotograph  (linear}. 

[Photograph— Two  Shillings.] 


2nd  Division, 
wodks  to  be  exeodtsd  wtthout  paesobibed  designs. 

Wood  Oauvino. 

(a.)  Human  figure  in  the  round,  in  alio  or  in  bae  relief. 
Animals  or  natural  foliage  may  be  uted  aa  aeeeeeoriei.  Ist 
prize  of  £25  and  the  Society's  Silver  Medal.  2nd  piize 
of  £15.    3rd  prize  of  £10. 

(6.)  Animal  or  etHl-li/e,  Fruit,  flowere,  or  natural  foliaffe 
may  be  wed  ae  aeeeeeoriet,  1  st  prize  of  £10.  2nd  prize  of 
£7  10s.    Srd  prize  of  £5. 

(c.)  natural  foliage,  fruit,  orflowere,  or  conventional  omo" 
ment,  in  which  grotesque  figures  or  animals  may  form  acces- 
sories, preference  being  given  where  the  work  is  of  an  tqfplied 
character  for  ordinary  decorative  purposes,  as  rqfresenting 
commercial  value,  1st  prize  of  £10.  2nd  prize  of  £7  10s. 
Srd  prize  of  £5. 

{By  order) 

P.  LE  NEVE  FOSTER,  Secretary. 


^xmMnp  at  Institutions. 


EXAMINATIONS,  1866.— LIST  OF  LOCAL 

BOABDS. 

*  The  Boards  marked  thus  have  been  formed  this  year. 

Aberdeen. —Mr.  W.  Brebner,  Chairman;  Mr.  H. 
An«brose  Smith ;  J.  Gruickshank,  LL.D.,  Ftof.  of  Mathe- 
matics; J.  S.  Brazier,  Prof,  of  Ghemistry  ;  R.  Beveridge, 
M.D. ;  Messiv.  W.  Rattray,  D.  Maver,'and  P.  Gleland. 
The  above  constitute 


the  working  Local  Board.     The 

following  are  also  ex-officio  members :— The  Lord  Pro- _  _  _ 

vost  of  Aberdeen ;  the  Senior  Baillie  of  Abendeen;  thelboult;  Bev.  W.  C.  Shearer;   Menrs.  8.  Smith  snd  ^ 


Aldbrshot  and  Fabnham. — Gapt.  E.  E.  Manglei, 
Chairman;  Messrs.  W.  H.  Bayley,  R.  0.  Clvke, 
Dewdney,  B.A. ;  Sir  G.  W.  Dilke,  Bart. ;  Mesire.  F. 
Eggar,  T.  Fabian,  J.  Grant;  Dr.  T.  R.  JameeoD, 
M.D.;Mr.  W.  Eer;  Rev.  S.  G.  Morgan,  M.A.;  Capt 
G.  Newcome,  J.P. ;  Messrs.  B.  Nichols,  H.  Poppletoo, 
L.G.P. ;  E.  Powell,  S.  Redgrave,  Rev.  Dr.  Role,  Mr.  J. 
Seymour,  Dr.  J.  Shoolbraid,  M.D.;  Messrs.  Slomao, 
G.  Stroud;  the  Yen.  Archdeacon  Utterton ;  Messn.!. 
White,  T.  Wonnacott,  W.  Holiest,  Treasurer,  andBazrov 
Rule,  Glassical  and  Mathematical  School,  Alderibot, 
Secretary, 

^Alton.— William  Gurtis,  Esq.,  Chairman;  MesaraW. 
Gurtis,  jun.,  Samuel  Bickerton,  Edwin  Williame,  ud 
John  Bryant,  Secretary. 

Ashfobd. — Revs.  J.  P.  Aloock  and  R.  H.  Wright, 
M.A. ;  Messrs.  J.  J.  Gudworth,  R.  G.  Mansell,  T.  H.  Vie, 
J.  Keener,  R.  Rabson,  F.  Garaway,  and  Thomss  Nesbit, 
3,  Dover-place,  Ashford,  Secretary. 

Banbbidob  (Ireland). — Messrs.  W.  Wangb,  J.P., 
Chairman,  R.  M'Glelland,  Vice- Chairman,  J.  W.  UUai- 
ter,  J. P.,  D.  Leonard,  J.  Hawthorn,  M.D.,  J.  Siuiih, 
ran.,  G.E.,  G.  G.  Tyrrell,  W.  Walker,  G.  F.  Long,  H. 
Finlay,  J.  Noble,  H.  Glass,  T.  Gonnor,  and  Alex.  Black, 
(Hon.  Sec.  Literaxy  and  Mutual  Improvement  Society), 
Secretary, 

Banbury. — ^Rev.  H.  Back,  Chairman;  Messrs.  T.W. 
Barrows,  T.  Beesley,  F.G.S.,  R.  H.  Brooks,  W.  JobnioD, 
F.R.A.S.,  D.  Pidgeon,  and  R.  H.  Rolls ;  Rev.  T.  Boanll, 
M.A. ;  Messrs.  A.  B.  Rye,  F.R.G.S.,  J.  Stockton,  sod  J. 
H.  Beale,  Secretary. 

Babnvt. — ^Revs.  F.  G.  Gass,  M.A.,  Chairman ;  T.  B. 
White,  M.A.,  and  J.  D.  Bell;  Messrs.  G.  T.  Garter,  S.  J. 
Baldock,  W.  Baldock,  and  John  Thimbleby,  Secretary. 

Belfast. — Mr.  J.  J.  Murphy,  Chairman;  Revs.  J. S. 
Porter,  H.  Hanna,  T.  L.  Hanson,  and  S.  Fswoet; 
Messrs.  T.  M'Clintoo,  G.  Rennie,  T.  Morrison,  W.  T. 
Matier,  T.  J.  M'Gonkey,  and  F.  A.  Maitland,  Secretarjf. 

BiRuiNonAM  and  Midland. — ^The  Bight  Hon.  Lord 
Wrottesley,  Chairman;  the  Rev.  J.  G.  Miller,  DJ).; 
Mr.  Thomas  Martineau,  and  Mr.  Robert  Wright;  the 
Rev.  Gharles  Evans,  M.A.,  and  the  Rev.  Ghancellor  Lav; 
the  Right  Hon.  G.  B.  Adderlev,  M.P. ;  Henry  Wiggio. 
Esq.,  Mayor  of  Birmingham ;  Mr.  Alderman  Ryland,  uA 
Mr.  Alderman  Sturge;  Mr.  Goundllor  Aveiy,  and  Hr. 
Gouncillor  Jacob  Phillips ;  Messrs.  W.  G.  Aitken,  J.  H. 
Gharaberlain,  J.  B.  Gausby,  J.B.  Hebbert;  T.  P.  Healop, 
Esq.,  M.D. ;  John  Jaflray,  Wm.  Kenrick,  Wm.  Mathews, 
jun.,  M.A.,  G.  E.  Mathews,  T.  P.  Salt,  Gea  Shaw, 
F.G.S.,  Geo.  Embr^,  Samuel  Grove;  Edwin  Smith, 
Birmingham  and  Midland  Institute,  Binnioghaoi, 
Secretary. 

Bishops'  Stobtford.— Rev.  T.  T.  L.  Bayliff,  H.A., 
Chairman;  Mr.  J.  Bell,  M.A. ;  Rev.  W.  J.  Gopeland, 
B.D. ;  Mr.  E.  M.  Dillon,  M.A. ;  Revs.  G.  Goodmao,  J* 
Menet,  M.A. ;  Messrs.  G.  A.  Stariing,  M.D.,  L.B.C.Pm 
and  F.  W.  Nash,  B.A.,  Biichanger,  Bishops'  Stortfoid, 
Secretary. 

Blandford.— Messrs.  S.  Abbott,  Chairman,  E.  Fisher, 
W.  E.  Groves,  and  J.  B.  Green,  Secretary. 

Bradford.— Rev.  D.  Fraser,  LL.D.,  Chairmen; 
Messrs.  T.  GUrk  and  D.  J.  Crebbin ;  Rev.  8.  G.  Green. 
B.A.;  Messrs.  Godwin,  J.  Hanson,  J.  Hev,  J.  M.  J«qa^ 
Law,  and  G.  Lund  ;  Rev.  W.  Mitton;  Mr.  J.  T.  New- 
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Smith ;  H.  Harriaon  and  G.  Hey ;  and  J.  Simpson, 
MeehanioB*  Inrtitate,  Secretary, 

Bbiobton,  fob  Suniz. — The  Mayor  of  Brighton,  Chair' 
man;  Mr.  J.  White,  M.P. ;  Mr.  H.  Moor,  M.P.  ; 
Messra.  W.  Fumer,  A.  Bigge,  D.  Black,  J.  Buchanan ; 
B6Y.  J.  W.  Gary,  D.D. ;  Sir.  H.  filphinstone,  M.A. ; 
Beva.  J.  Giiffith,  M.A.;  J.  D.  Moaley,  B.D.,  J. 
Allen,  A.B.,  A.  Greak,  M.A.,  B.  W.  Harvey,  W. 
Kelly,  M.A.,  W.  Porter;  Meesrs.  W.  King,  M.D.,  W. 
Alger,  J.  P.,  W.  B.  Bariymore,  T.  Barnes,  M.A.,  T. 
Barton,  S.  Basttck,  P.  Capon,  G.  Garpenter,  J. P.,  A. 
Cobbeit,  A.  Goz,  T.  H.  Gross,  B.  A.,  S.  Evershed,  T.  Page, 
W.  H.  HarpdT,  H.  E.  Harris;  E.  H.  Marshall,  Dr.  Lowe; 
Means.  W.  T.  Loveday,  A.  Martin,  H.  Moor,  W.  Old- 
io^,  T.  Page,  G.  de  Paris,  J.  Peto,  F.B. A.S.,  M.  Penley, 
W.  W.  Fyne,  M.  Ricardo,  P.  S.  Rickards,  W.  D.  Savage, 
J.  H.  Soott ;  Dr.  White ;  Messrs.  W.  Slight,  H.  Treacher, 
and  W.  J.  Williams ;  Messrs.  Scott  and  Sleight,  Auditors; 
T.  W.  Wonfor,  Treaturer ;  and  Barclay  Phillips,  75, 
Lsnsdowne-place,  Brighton,  Secretary, 

BusTou^Bev.  Canon  Girdlestone,  M.  A.,  Chairman ; 
UeasTB.  G.  G.  Ashmead,  G.  H.  Bengough ;  Bevs.  T.  Bow- 
man, M.A..  G.  Brittan,  M. A. ;  Mr.  F.  N.  Badd,  M.A. ; 
Rev.  J.  Border,  M.A. ;  Messrs.  I.  A.  Cooke,  J.  D.  Gorfe ; 
EarlofDocie;  Mr.  J.  F.B.  Daniel;  Mr.  P.  H.  Edlin; 
Very  Rev.  G.  Elliott,  D.D.,  Dean  of  Bristol ;  Sir  A.  H. 
Elton,  Bart. ;  Mr.  J.  S.  Fiy,  Rev.  Professor  Gotch,  LL.D  ; 
Mesn.  F.  W.  Griffin,  Ph.D.,  J.  S.  Harford,  F.S.A.; 
Bev.  N.  Haycroft,  M.A.;  Messrs.  F.  Hazeldine,  B.A.,  M. 
D.  mil,  C.  T.  Hudson,  M.A.,  W.  H.  G.  Langton,  M.P., 
H.  Brittan ;  Revs.  A.  Poole,  M.A.,  J.  Robertoon,  A.M. ; 

D.  Thomas,  B.A.;  Messrs.  F.  B\  Tnckett,  R.  H.  Webb ; 
W.  C.  Seaton;  Rev.  J.  R.  Wreford,  D.D.;  Messrs.  M. 
Whitwill,  and  F.  W.  GnMs,  Secretary. 

BuoKS  AKD  Bbbks. — ThoHon.  and  Very  Rev.  the  Dean 
of  Windsor,  M.A.,  Chairman ;  the  Hon.  and  liev.  Lord  W. 
Rnasell,  MJl. ;  Visoonnt  Eirkaldie;  Revs.  H.  J.  Ellison, 
M.A,  W.  C.  R.  Flint,  M.A.,   G.    D.  Goldie,  M.A., 

E.  Hale,  M.A.,  and  H.  Hawtrey,  M.A. ;  Messrs.  W. 
Johnson ;  G.  T,  Philips,  Treasurer ;  Messrs.  T.  H. 
Stevens  and  H.  Passmore ;  Rev.  T.  Rooke,  M.A.,  Secretary, 

Bust  St.  Edmund's. — The  Hon.  and  Venerable  Lord 
A.  Hervey,  President;  Sir  G.  J.  F.  Bunbnry,  Bart.; 
J.  W.  Goodwin,  M.D.;  Rev.  A.  H.  Wratislaw,  M.A.; 
J.  Green,  R.  F.  Aldridge,  R.  Graske,  and  J.  Jackson, 
Secretary. 

Cahtsbbuby. — ^The  Very  Rev.  the  Dean  of  Canterbuiy, 
D.D.,  Chairman  ;  Mr.  J.  S.  Linford ;  Revs.  J.  Mitchinson, 
D.C.L.,  A.  P.  Moor,  M.A.,  M.R.A.S.,  P.R.G.S.,  and  E. 
R.  Orger,  M. A. ;  Mons.  L.  L.  Raz6 ;  Rev.  J.  G.  Robert- 
RD,  M.A. ;  and  Mr.  W.  D.  Farley,  4,  St.  George's-place, 
Caoterbuiy,  Secretary. 

Cablislb. — R.  Ferguson,  Esq.,  Chairman;  A.  David- 
80O,  Esq.;  Menrs.  G.  P.  Hanly,  J.  Sewell,  W.  H. 
Natter,  T.  H.  Hannah,  W.  Constable,  and  Mrs.  Jane 
WiUiamson,  Secretary. 

Chatham,  Roohbstbb,  Stbood,  and  Bbompton. — G. 
Dickens,  Esq.,  Chairman  ;  Drs.  W.  Burns,  LL.D.,  J.  D. 
Bums,  M.D. ;  Messrs.  E.  A.  Bemays,  H.  G.  Adams, 
DsdaoD,  Rev.  S.  Amott,  M.A.,  Mr.  J.  Helltngs,  and  Mr. 
F.  Butler,  112,  High-street,  Chatham,  Secretary. 

Chblmsfobd. — Rev.  G.  W.  Arnold,  M.A. ;  Messrs.  U. 
Wheeler,  H.  Piggot,  J.  A.  Copland,  T.  Moss,  Hunt,  J. 
Church,  8.  H.  Sharman,  G.  Seaton,  C.  Pertwee,  W. 
Catts  and  Jesse  Garrood,  Secretaries. 

^CsBiBTOHnBOB. — J.  Druitt,  Esq.,  Chairman;  Rev. 
Z.  Nash,  M.A.;  Mr.  Jos.  Fletcher;  Mr.  W.  Judd, 
High- street.  Secretary* 

Dabubotok. — Mr.  J.  W.  Pease,  J.P.,  Chairman  ;  Dr. 
K.  G.  Clarkson ;  Mr.  D.  Dale ;  Dr.  W.  Hazlewood ;  Mr. 
C.  Jackson ;  Bev.  J.  Marshall,  B.A. ;  Mr.  F.  Mewbum, 


jnn. ;  Rev.  W.  H.  Stephens,  B.A. ;  Messrs.  W.  Salkeld, 
C.E.,  H.  F.  Pease,  W.  Glapham,  R.  Mackay,  and  F.  T. 
Stsavenson,  Secretary. 

Dbpttobd. — Rev.  G.  F.  S.  Money,  M.A.,  Chairman; 
Revs.  F.  Chambers,  D.D.,  W.  G.  Lacey,  M.A.,  A.  J. 
Myers,  B.A.;  Messrs.  J.  J.  Bennett,  F.R.S.,  H.  E.  Mont- 
gomerie,  F.S.A.,  J.  West,  and  T.  Earland,  2,Wellington. 
grove,  Greenwich-road,  Secretary. 

Debbt.— Mr.  W.  T.  Cox,  Chairman;  Rev.  E.  H. 
Abney ;  Messrs.  A.  Butel,  J.  Davis,  J.  Gadsby ;  Dr.  H. 
Goode;  Messrs.  F.  M.  Haywood,  A.  J.  Henley,  A.  E. 
Holmes,  J.  Hudson,  M.  Kirtley,  J.  Ives,  Mumby,  G. 
Pratt,  J.  A.  Warwick ;  Revs.  J.  Walker,  W.  F,  Wilkinson ; 
Messrs.  W.  Woodwaid,  N.  Greaves,  G.  Holmes,  and  H. 
M.  Holmes,  London-road,  Derby,  Secretary. 

Devontobt.— The  Right  Worshipful  the  Mayor,  R.  G. 
Smith,  Esq. ;  the  President  of  the  Institute,  T.  WooU- 
oombe,  Esq. ;  the  Vice-PresidenU,  J.  W.  W.  Ryder,  R. 
0mm,  F.  Row,  and  A.  Norman,  Esqs. ;  the  Revs.  JE.  B. 
Hutchison,  G.  Enowling,  and  J.  Stock ;  and  Messrs.  E. 
St.  Aubyn,  jnn.,  F.  Burt,  G.  Croydon,  P.  Delarue,  P.  F. 
Delarue.  W.  Hannaford,  U.  H.  King,  T.  Miller,  T. 
Miller,  I.  C.  Radford,  R.  H.  Rae,  W.  Roberts,  R.  G. 
Rogers,  C.  Row,  G.  H.  E.  Rondle,  J.  H.Shapton,  P.  W. 
Swain,  R.  Townshend,  and  W.  Mogg,  Mechanics*  Insti- 
tute, Secretary. 

Eddcbubgh. — It.  Schmitz,  Esq.,  LL.D.,  Chairman; 
R.  FergusoD,  Esq.,  G.  Bickertou,  Esq.,  W.  M.  Begbie, 
Esq.,  W.  Smith,  Esq.,  M.  Lothian,  Esq.,  W.  A.  F. 
Browne,  Esq.,  M.D.,  R.  Cox,  Esq.,  W.S.,  F.  HaUard, 
E?q.,  D.  B.  Hope,  Esq.,  T.  Ivoiy.  Esq.,  W.  Seller,  Esq., 
M.D.,  R.  M.  Smith,  Esq.;  the  Very  Rev.  Dean  Ramsay; 
Revs.  R.  Lee,  DD.,  and  W.  Hanna,  LL.D. ;  Professors  P. 
Kelland  aad  A.  G.  Fraser ;  A.  K,  Johnston,  Esq.,  F.  W. 
Bedford,  Esq.,  D.C.L.,  E.  Woodford,  Esq.,  LL.D.,  T. 
Murray,  Esq.,  LL.D.,  A.  Findlater,  Esq.,  and  H.  Bowie, 
Esq.,  Philosophical  Institution,  Edinburgh,  Secretary. 

Favebsham. — ^S.  G.  Johnson,  Esq.,  Chairman ;  Rev.  J. 
R.  Cooke,  M.A.;  F.  F.  Girand,  Esq.;  Messrs.  G.  Robin- 
son,  W.  Cowper,  J.  A.  Anderson,  Paul,  Batterfoee,  C. 
Smith,  and  F.  W.  Monk,  Faversham.  Secretary. 

GnjTOBD  (Ibblano).— John  W.  M'Master,  Esq.,  J.P. ; 
James  Diduon,  Esq.;  Ben.  Dickson,  Esq.,  J.P. ;  Bev. 
W.  Gordon,  Biev.  M.  Kean,  Rev.  James  Orr,  Thomas 
Frazer,  Esq.,  and  Dr.  Henry  M*Bride,  Gilford,  co.  Down, 
Secretary, 

Glasgow  ATHBNJsnM. — Very  Rev.  Priocipal  Barclay, 
D.D.,  Chairman;  Bev.  P.  Fairbaim,  D.D.;  Rev.  J. 
Eadie,  DD.,  LIi.D. ;  Professor  Nichol ;  Mr.  J.  Gourlay, 
Messrs.  A.  H.  Dick,  M.A.,  J.  Mcintosh,  J.  Seligmann,  J. 
Maver,  W.  Neilson,  W.  M'Om'e,  J.  Maointyre,  A.  H, 
M'Lean,  Robert  A.  M'Lean,  Alex.  J.  Blair,  Daniel 
M'Laren,L.  C.  Alexander,  Gordon  Smith,  and  John  Allan. 
Inland  Bevenne,  13,  Queen-street,  Secretary. 

Glasgow  InBTrrnnoN. — ^A  Strathem,  Esq.,  Chairman ; 
Revs,  W.  Fleming,  D.D.,  G.  Jeffiey,  D.D.,  P.  Napier, 
D.D.,  Vice-Chairmen;  Revs.  T.  McGregor,  N.  M*Leod; 
Messrs.  G.  Anderson,  J.  Cochrane,  W.Cross,  R.  DalgUsb. 
M.P.,  J.  Dickie,  F.E.LS.,  D.  Donaldson,  F.E.LS.,  F.C.,  D. 
Fletcher,  F.E.I.S.,  D.  B.  Hutcheon,  F.E.LS.,  F.C., 
H.  A.  Lambeth  ;  Rev.  W.  Leggatt ;  Messrs.  J.  M*Harg ; 
T.  Menzies,  F.E.I.S.,  J.  lieickleham,  T.  Morrison, 
J.  Mossman,  D.  Murray;  Rev.  G.  A.  Panton;  Dr. 
F.  Penny,  M.D.,  F.R.S. ;  Messrs.  A.  Sim,  F.E.I.S.,  D. 
Smith,  J.P.,  R.  Somers;  Dr.  T.  Watson,  M.D.;  Rev. 
James  McGregor ;  Mr.  John  Mossman,  jon. ;  Dr.  M*Binnie. 
F.C. ;  Mr.  J.  Wilkinson,  and  J.  Craig,  F.E.LS.,  Secretary. 

Glasgow  Meohanics*  iKsrrroTios. — Dr.  T,  Anderson, 
Dr.  Gaird,  Dr.  W.  Thomson,  Dr.  Allen  Thomson  ;  Pro- 
fessor Nichol ;  Dr.  Walker  Arnott,  Dr.  Bryce ;  Rev.  Dr. 
Taylor ;  Messrs.  J.  Young,  H.  A.  Lambeth,  T.  McFar- 
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laiie,  J.  Conpert  Daniel  Macnee,  D.  More,  J.  loglisi  aod 
J.  McDougall^  27|  SUnhope-street,  Qlaagow,  Seentary, 

Glasgow  Popular  Eyenxng  Claisu,  AuDebsoniak 
UNiyBii8iTr.~*W.  M.  Neilson,  Ohavrmant  Dra.  A«  Thom- 
son, H.  D.  Rogers,  F.  Penny,  G.  Buchanan;  MeMni.  G. 
G.  Foster,  B.A.,  M.  Fnrar,  A.  Laing,  R.  Hennedy,  C.  H. 
Wilson,  A.R.8.A.,  R.f.A.,  J.  Taylor,  M.D.,  A.  Haireyi 
A.  Uastie,  J.  W.  Guild,  J.  McClelland,  Jan.,  R.  8.  Cun- 
liff,  G.  Lang,  J.  Thomson,  W.  Anderson,  A.  Jackson, 
W.  R.  McLean,  J.  Stevenson,  and  G.  Martin,  11,  Great 
Western-road,  Seereiary, 

GosPORT  AMD  Altebstokb  Literabt  akd  Scuuttifio 
Institutioh — J.  U.  Eealy,£sq.,  M.D.,  A.K.G.L.,  Chair- 
man ;  Rev.  W.  T.  Matson ;  H.  D.  P.  Cnnningham,  Esq., 
R.N.,  J.P. :  E.  L.  L.  Shewell,  Esq.,  M.A«;  Messrs.  B. 
Nicholson,  G  Mumby,  A.  Knight,  G.  B.  Irons,  and  W. 
Short,  56,  High-street,  Gosport,  Secretary. 

Halifax  Wobking  Men's  Gollbob. — ^Ltt>Oo].  E.  Ak' 
royd.  Chairman ;  Rev.  C.  R.  Holmes,  M.A. ;  H.  A.  Ridg- 
way,  Esq.,  B.A. ;  J.  W.  Garlick,  Esq.,  M.D., :  Messrs.  L. 
H.  Child,  J.  Barrowby,  T.  Midgley,  T.  Cordingley,  E, 
Taylor,  S.  Hartley,  J.  C.  Wainhouse,  Middlebrook,  W. 
Longbottom,  G.  L.  Parker,  and  Q*  Gibb,  Haley-hill, 
Halifax,  Secretary, 

^Hastihgs  and  St.  Leonards. — Mr.  C.  J.  Womerpley, 
Chairman ;  Dr.  Moore ;  Rev.  J.  Porter ;  Jas.  Rock,  Esq. ; 
Alfred  Barton,  Esq. ;  Dr.  R.  D.  Hale;  Mr.  Bntler;  J. 
Charles  Savery,  27,  Marina,  St.  Leonards- oti-Sea,  Secretary, 

Hbrtpord. — ^R.  Dimsdale,  Esq.,  Vtee- Chairman  ;  Revs. 

E.  Bartrum,  M.A.,  and  Canon  Blakesley,  B.D. ;  the  Hon. 
H.  Cowper;  Mr.  Y.  Crawley;  Rev.  C.  Deedes,  B.A. ; 
Messrs.  S.  H.  Enington,  J.  L.  Foster,  H.  Gilberteon.  J. 
W.  Grove,  G.  Hancock,  J.  T.  Hannum ;  Revs.  R.  Big- 
gins, N.  Keymer,  T.  Lander,  B.A.,  and  T.  h*  Lingham, 
B.A. ;  Mr.  J.  Marchant ;  Revs.  H.  H.  Minchin  and  T.  B. 
Moore ;  Messrs.  D.  Pierson,  H.  Robins,  and  H.  Squire ; 
Revs.  C.  Thornton,  H.  S.  Warleigh,  J.  W.  Birch,  M.A., 
and  R«  P.  Davies;  John  Lyon  Foster,  Fore-stfeet, 
Sieretaty, 

HiTCfiiN. — Rev.  Lewis  Henslev,  Chairman  :  Revs. 
George  Short  and  George  Gainsford;  Messrs.  W.  Dawson, 
D«  Lloyd,  F.  Ldcas,  J.  Morgan,  A.  Ransom,  W.  Ransom, 

F.  Seebomi  J.  H.  Take ;  Mr.  J.  Pollard,  High-down, 
Hitchin,  Secretary* 

HoLL.— Revs.  R.  A.  Redford,  M.A.,L.L.B.,  Chairman; 
A.  Jukes,  B.A. ;  Messrs.  J.  H.  Gh^ham,   T.  D.  Ball, 

G.  Raven,  and  P.  Blaekmore,  54^  SavUo-street, 
Secretary, 

iPeynaa.'^E,  Christian,  Esq.,  Ph.D.,  Chairman;  Revs. 
J.  B.  Tnmock,  F.  H.  Maude,  T.  and  M.  Morils ;  Messrs. 
Jno.  Evans,  H.  Footman,  A.  L&mbert,  C.  F.  Gower,  R. 
Everett,  Jno.  Mylne,  Wm.  Gill,  A.  Vnlliamy,  Robt. 
Pearoe,  W.  B.  Koss,  and  L.  Gross;  Messrs.  Edwfti 
Barrett,  31,  Comhill,  and  Herb«rt  Wright,  Handford- 
road.  Secretaries. 

•KiitJT8toRD.*-SirHan7  Main  waring,  B«rt«,  Chairman,* 
Rev.  John  Allen;  Messrs.  R.  T.  Bellhoase,  R.  W. 
Bennett,  James  Carlton,  J.  T.  Caldwell,  T.  Reade 
Clements,  D.  R.  Davies ;  Rev.  A.  R.  Do  Cane ;  Messrs. 
W.  Davey,  G.  Gallop;  Rev.  John  Holme;  Messrs.  R. 
Holland,  G.  Cornwall  Leigh,  J.  Pennington  Leigh  j 
U»jot  Egeiion  Leigh  ;  Revs.  W.  Henry  Leicester,  B.A., 
Charles  Mitchell,  B.A. ;  Messrs.  T.  F.  Nicholls,  Jchn  B. 
Payne,  T.  L.  Pearson;  Rev.  L.  W.  Rilev,  M.A.;  Ralph 
Stevenson,  E.sq.,  B.A. ;  Rev.  J.  E.  WeddeU,  B.A. ;  Messrs. 
John  Woodward,  and  George  W.  Clarke,  Secretary, 

Ring's  Lynn.— Messrs.  H.  Edwards,  Chairman;  L. 
Self,  F.  R.  Partridge,  J.  Eerkham,  J.  J.  Coalton,  £.  L. 
King,  H.  Welb,  J.  G.  Wigg,  W.  Cooper,  D.  Ward,  J. 
Nnrse,  F.  Eendle,  J.  Lowe ;  Revs.  E.  F.  E.  Hankinson, 
T.White,  J.  Femie,  J.  F.  James;  Mr.  T.  Burton, 
Secretary. 


East  Lanoashibb  Union  of  Meohanio^  InBTiTTrrn 
(Bdrnlbt) — Sir  J.  P.  Kay-Shattleworth,  Bart,  CAoir. 
man ;  Messrs.  J.  Binns,  J.  S.  Booth,  T.  NewbigdDg,  J. 
RawMthom,  and  R.  J.  Johnson:  Rev.  H.  R.  ftoblDson ; 
Capt.  J.  T.  Dagdale ;  Messrs.  W.  F.  Ecrqyd,  CunlifTe, 
J.  Howarth,  R.  Howartb,  J.  Pollard,  J.  Rogenon,  J.  H. 
Scott,  J.  Waddlngton,  J.  B.  Whitehead,  R.  WhiUkn, 
T.  T.  Wilkinson,  F.RA.8.,  R.  Thomnon,  T.  Hull,  U. 
J.  Kay  Shattleworth,  W.  Robinson,  J.P.,  Treamrtr,  tod 
J.  Sutherland,  Post-office,  Burnley,  secretary.  Eoiliyden, 
— Rev.  R. Thompson,  Chairman:  R.  M. Townseod.Esq.; 
J.  Rawsthome,  Esq. ;  Messrs.  G.  Posketi,  Hennr  Clarke, 
A.  Howarth,  H.  Hargreaves,  J.  G.  Dean,  J.  FunilvBll,aDd 
J.  Binns,  Secretary.  SawtenttaU. — ^R.  fi.  Hardnuo, 
Esq.,  Chairman ;  D.  Whitehead,  Esq.,  J.P. ;  J.  D. 
Whitehead,  Esq.,  J.P. ;  Messrs.  J.  Barlow,  J.  8.  Wardle- 
worth,  and  T.  Thomas,  Secretary. 

Lancashire  and  Cheshibb  Union*  (Central  Boiro). 
—Mr.  Councillor  Rnmney,  Chairman  J  Thomas  Btdey, 
Esq.,  M.P. ;  J.  A.  Turner,  Esq.,  M.P. ;  Sir  E.  Arraitiie, 
Sir   James  Bardsley,  and  Sir  James  Watts;   Charles 
Andrew,    B.    ArmitagOf     Thomas     Ashton,     Edward 
Barlow,   W.  R.  Callender,    D.  Cbadwkk,  J.  F.  Cheet. 
ham,  J.  Crotfield,  E.  Dixon,  Thomas  Emmott,  Oliver 
Heywood,  E.  B.  Langwortbr,  R  Barbonr,  J.  B.  White- 
head, Caleb  Wright,    A.  Ireland,    Joseph  Leese,  H. 
J.  Leppoc,  Hugh  Mason,  John  Peiser,  B.  K.  Philips, 
John  Piatt,  H.  D.  Pochin,  John   Ramabottom,  Jama 
Sidebottoin,    Eccles    Shorrock,     W.    Walton,    Robert 
Wilson,  R.  Harwood,  R.  B.  Ashton,  R.  B.  Armitronfr. 
Robert  Mann,  jun.,    and    B.    M.    Pankharst,  Esqrs.; 
Dr.   Fairbaim,    Dr.    Martin,   Dr.   J.    Watts;   M»Tt. 
Samuel   Ashton,   S.  L.  ChadwMk,   J.   B.  Deakin,  F. 
DHnkwater,  Geo.  Evans,  J.   A.  Gibb,  J.  Greenhalgh, 
Wm.  Hoyle,  Joseph  Manchester,  J.  8.  Mayson,  CoaDCiUor 
Milnes,  Councillor  Harry  Rawson,  Councillor  David  Morris, 
F.A.S..  Edwin  Simpson,   W.  H.  J.  Traioe,  Couucillor 
Walthew,  Alderman  T.  T.  Wilkinson,  F.R.A.S.,  B.  M. 
Pankhurst,  LL.D.,  and  Thomas  Lawton,  8,  St.  James'i 
Chambers,    South  Eing-street,    Manchester,   Secretary. 
Aecrinyton.-'Mwfn.  T.  Holgate,  W.  H.  Herald,  D.  Tupka, 
J.  Bogle,  Jas.  Kenyon,  and  W.  H.  Dewhurst,  Albion- 
terrace,    Accrington,    Secretary.      Aehion-under-Lm-^ 
Hugh  Mason.  Esq.,  .Chairman;  Wm.  Bass,  Esq.;  J.  ». 
Coulthart,  Esq. ;  Messrs.  William  Marshall,  Henry  Th(* 
Darnton,  R.  B.  Orme,  John  Lees,  Edmund  Salter,  Jamef 
Goald,  W.  W.  Sunderland,  George  Peace,  and  Dtnifi 
Fowler  Howorth,  Mechanics'  Institution,  Asliton-iffidtf- 
Lyne,  Secretary.  Bacup.^lAwsn.  Thomas  AitkeOf  ^^' 
man;  Heniy  Maden,    J.  H.  Worrall,   M.R.C.8.,  Engji 
CapUin  Aitken,  J.P.,  John  Howorth.  J.P.,  Sam.  B*JJ. 
G.  C.  Harrison,  J.  Redman,  Frank  Hunter,  J.  H»nj 
J.    Greaves.    Robert    Crossley,    John    Sutcliffe.  John 
Bolton,  Richard  Kay,  Thomas  Barrowclough,  Thomu 
Newbigging.  Bacup,    Secretary.    Blackburn.'- sir.  Ji^ 
Duckworth,  Chairman;    Mr.  William  Gonrlcy, /•»• 
Chairman  /   Messw.  James  Booth,   B.  H.  Hujf?*^' 
James  Kenyon,  J.  H.  Margerison,  Edward  Pilkingtoo, 
John  Riley,  W.  E.  Smith.  John  Seed,  George  W00..1. 
Thomaa  Hand,  29,  Highfield-road,  and  W.  <>•  ^""t' 
Montague-street,  Bon,  Semtariec.     Arffam.--Me«»  y 
Hick,  J.P.,    B.  Barlow.  J.F.,   B.  Btockdala.  J-^* 
Heywood,  J.P..    J.  Gordon,  T.  HoWen,  B.  Hifjooo. 
A.  Ferguson,  F.  Ferguson,  J.  Smith,  J.  Taylor,  Ji»» 
•ogg,  Alex.  M'Coll,  W.  RamweU,  Isaac  Bairow,  J«w« 
Smethurst,  R.  Boshell,  W.  H.  J.  Traice,  J.  M-  ^^^J 
Revs.  T.  Berry,  J.  G.  Doman,  R.  Best,  Jefcy  ^ono- 
ington,  and  Jowph  Lowe,  Secretary.    Bury  (/-^^  ,nho 
-Rev.  C.  F.  Hildyard,  M.A.,   Chairman  ;  W«»Jv;,^ 
Stockdale,  T.  E.   Hetherington.  and  Joseph  Fjminn 
Atheneum,  Secretary.  ^Clitheroe,^M9an.J9XDe»rru^ 
son,  Thomas  Hothenuill.  James  Whlpp,  Joncph  iw>w 
John  Lang,  John  8.  Lister.  Bobert  Hornby,  »«i  ^^ 
Whitaker,  Secretary.    Crewe.^John  B»m»^*gf"'Tv!S>, 
Freeident;    Rev.  Josh.  Nadin,  M.A.;    F.  /\^i    n'ni. 
Esq. ;  Messrs.  Ch.  Cao'l,  Walter  Lewis,  F.  StuW*  ^> 
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Joo.  fiallock,   Geo.  Fottie,   and  Geo.  Lord,  Swrttary, 

^JhrtPtn, — Rev.  P.  Garham,  Chaimum;  Revfl.  T.  Davies, 

D.  Herbert,  M. A.,  W.  H.  Blamire ;  Mr.  Joeiah  Singleton, 

ud  Mr.  Abel  Bradbary,  Bolton-road,  Over-Darwen,  Se- 

trttary.     *Dean  Mills.— -MeasTB.  W.  R.  Callender,  jun., 

PresidaUt  James  Swinglehurat,    Vice-President,    Robert 

gnith,  and  Wm.  Taylor,   Secretary,    ^Uaughton   Dale 

{Denien,  Manchester)*— Hev,  Wm.  Urwick,  M.A., ;  Messrs. 

Wm.  Walton,   James  Walton,  T.  K.  Walton,   W.  H. 

Daties,  John  T.  Fallows,  Secretary,    Hyde. — T.  Ashton, 

Esq.,  J.P.,   Chatrman;    C.   Hibbert,  Esq.,    Treasurer; 

fievs.  A.  Read,  B.A.,  C.  Beard,  B.A. ;  Messrs.  S.  N. 

Brooks,  J.  Burgess,  Thomas  Wimhurst,  and  W.  Gee, 

Great  Norboiy-street,  Hyde,  Secretary.    ^Liverpool  In- 

liihito.— Messrs.  H.  A.  Bright,   M.A.,    Chairman  ;  J.  T. 

Daason,  F.S.S.,  Alfred  Holt,   C.  8.  Samuell;  Rev.  J. 

Jooes,  M.A. ;  Professsor  Donkin,  B.A.,  Craddock,  B.A., 

Himilton,  F.C.S. ;  G.  H.  Morton,  F.G.S. ;  Mr.  A.  Cariss, 

StcrOary,     MaeeUsfidd. — W.  Bullock,  Esq.,    Chairman; 

Mewrs.  T.  U.  Brocklehurst,    8.   Greg,    G.   Swindells, 

Joseph  Arnold,  J.  W.  Barlow,  G.  Barton,  F.  Jackson, 

jtin.,    J.    O,    Nicholson,   J.  Cakes,    C.    Pickford,  W. 

Heddish,  S.  Roshton,   T.  Smith,  W.  Stubbs,   and  W. 

Jeffery  (Park-green,  Macclesfield),  Secretary.     Manchester. 

—J.  M.  Bennett,  Esq.,  Mayor,  Chairman;  A.  Heywood, 

Esq.;  Professor  J.  G.  Greenwood,  B. A. ;  Revs.   Canon 

Riohson  and  A.  Newth ;  Professor  T.  Hall,  M.A. ;  Messrs. 

W.  Fairbaim,  LL.D.,  F.R.S.,   H.  J.Leppoc,  J.Curtis, 

R.  M.  Pankhurst,  LL.D.,  A.  Ransome,  M.A.,  M,R.C.S., 

0.  T.  Lund,  J.  Manchester,  R.  Rumney,  J.  Watts,  Ph.D., 
E.  Simpson,  and  A.  Jarrett  (Mechanics'  Institution, 
Manchester),  Secretary,  ifoss^— Nathaniel  Buckley, 
K»q.,  Chairman;  Revs.  John  Ellis,  George  A.  Jones, 
Tho9.  Smith;  Messrs.  George  Andrew,  J.P.,  Thos. 
Jackson,  Aaron  Tetlow ;  Robert  Shaw  Buckley,  Secre- 
lury.  *  Newton-heath. — Elijah  Dixon,  Geo.  Evans ;  Rev. 
J.  Freeston;  Edward  Teggin,  Secretary,  Oldham  Ly- 
aww.— Mr.  J.  G.  Blaokburne,  F.G.8.,  Chairman ;  Revs. 
R.  M.  Daviesand  C.  W.  Robberds;  Messrs.  F.  Bromley, 
K.R.C.8.,  F.  Hughes,  S.  Broadbent,  Edward  Potts,  Eli 
Spencer,  Joseph  Wholes,  Samuel  Wrigley ;  Rev.  J.  Hodg- 
KQ  (Queen-street),  Secretary,  *Eoeh(SUe  Lyceum. — Messrs. 
JohnHeginboitom,  R.H.  Cnbitt,  O.  March;  Major  Henry 
F'lshwick  (Carr-hill,  Rochdale),  Secretary.  Salf&rd.^ 
Wright  Turner,  Esq.,  Chairman ;  Revs.  W.  W.  WooU- 
combe,  J.  Clark,  J.  B.  Kennerley :    Messrs.  T.  Davies, 

1.  Gregory,  A.  Jones,  W.  White,  1.  Rowland,  J.  Plant, 

W.  Hindshaw,  W.  H.  Noar,  and  W.  Noar,  Town  Hall, 

Salford,  Seerdairy,    ^SliUyhridge. — John  Marsland,  Esq., 

•'•I*'.  Prmidmt;  Messrs.  John  F.   Cheetham,  William 

Burnley,  Samuel  Beeley,  George  Cheetham,  KDd  Edwin 

B.  Newton,  Bobinson-street,  Secretary,    *  Tottington  ( Bury, 

i«»fla#A»re),— Messrs.  S.  Knowles,  Wm.  Hoyle,  J.  K. 

HoUingdrake,  David  Heap,  and  James  Greenhalgh,  Score- 
tary. 

LiEDs  TooKo  Mbk's  Chrktuk  Association. — Rev. 
J- Blomefield,  M.A.,  Chairman;  Revs.  J.  R.  Stratten, 
«A.,  Dr.  Brewer,  E.R.  Conder,M.A.,and  J.  Hammond, 
1^'i.B.;  Messrs.  J.  Braithwaite,  M.D.,  E.  Duis,  Ph.D., 
J-  M.  Raby,  B.A.,  E.  Butler,  M.  Cranswick,  J.  Barnes, 
juo.,  J.  H.  Hall,  and  W.  H.  Smithy  Secretary. 

LtlCBSTSB   CffUBCB  OF  EnOLAND  iNSTITtJTE. — ReV.  D. 

J;  Vaughan,  Chairman  and  Secretary,  St.  Martin's 
Vicarage,  Leicester ;  Revs.  R.  J.  Allen,  J.  A.  Bonser,  and 
M.  W.  Hoggridge ;  Messrs.  C.  Baker,  C.  H.  P.  Bankart, 
^*  Korth,  and  J.  Sarson. 

LicHnELi>.— Revs.  G.  H.  Curteis,  Chairman;  J.  L. 
Petit,  M.A.,  T.  A.  Bangham,  M.A.,  J.  Graham,  M.A.; 
«easrs.  W.  Browne,  G.  Birch,  Patrick  Sandeman,  H. 
Morgan  ;  Bev.  B.  M.  Grier,  B.A.,  Secretary. 

♦Liverpool  CoLLeoE.-- Revs.  J.  8.  Howson,  D.D., 
^hairman;  R.  Appleton,  J.  Herbert  Jones;  Messrs.  W. 
^noeit,  W.  J.  Bishop,  8.  Burkinshaw,  Abram  Gartside, 
^d  J«  Qngcity  Jones  (CoUegei  Shaw-street,  Liverpool), 


London,  City  of  London  Collbqib.— RevB.  C.  Mae- 
kenzie,  Chairman;  R.  Whittington,  J.  W.  Laughlint 
J.  Maskell ;  Messrs.  A.  Banister,  J.  Charles,  iun.,  E.  Q. 
Clarke,  D.  Elder,  T.  R.  Howai-d,  J.  Knight,  J.  fl.  Levv, 
J.  Mount,  A.  W.  Parsons,  C.  W.  Price,  b\  R.  Reynolds, 
W.  Vaughan,  G.  Warington,  T.  Whittington,  and  H. 
W.  Hansen,  Secretary. 

London,  Polytechnic  Ln'stitution  Classes. — Rev.  C. 
Mackenzie,  A.M.,  Chairman ;  Rev.  J.  W.  Laughlin,  A.M. ; 
Mci'srs.  C.  C.  Chapman,  Longbottom,  J.  P.  Bidlake,  F. 
Reynolds,  J.  H.  Pepper,  F.  Lascelles,  and  James  Cousens 
(Polytechniclnstitution),  Secretary, 

London,  Metropolitan  AssooiATiORN.-^^ayiiM/fr.-^ 
Major- General  Sir  F.  Abbott,  C.B.,  Chairman;  Lieut.* 
Col.  Fyers;  Revs.  C.  E.  Donne,  M.A.,  J.  A.  Foote, 
M.A.,  J.  P.Gell,  M.A.,  R.  J.  Knowles,  M.A.,  F.  S.May, 
M.A.,  W.  A.  Newton,  M.A.,  J.  Robbins,  M.A.,  and  C. 
Walsham,  M.A. ;  Messrs.  T.  Brodribb,  J.  S.  Gilliatt,  J. 
Heywood,  F.R.S.,  F.S.A.,  W.  J.  Paton,  J.  D.  Padgett, 
and  C.  Baker,  Secretary.  Ciapham. — Rev.  W.  H.  W.  A. 
Bowyer,  Chairman,  Rev.  J.  Wallis ;  Messrs.  J.  W.  Smith 
and  T.  Heller,  Secretary*  Hackney. -^Mx.  B.  M.  Tite, 
Chairman;  Messrs.  R.  C.  Clements,  J.  G.  Martin,  J. 
Saunders,  W.  blater,  and  H.  Gray,  Secretary.  Lambeth. 
—Revs.  J.  Lingham,  Chairman;  R.  Gregory  and  E. 
Green ;  Dr.  Pinches ;  Messrs.  W.  Greig,  W.  Kershaw,  H. 
Longley,  J.  Watson,  J.  Williams,  and  T.  Heller,  SecrC' 
tary.  London  Mechanics*  Institution. — Mr.  G.  Barnard, 
Chairman;  Rev.  C.  H.  Boutell,  M.  A.;  Messrs.  J.  Gowland, 
J.  Rttntz,  S.  Valentine,  and  T.  A.  lieed.  Secretary.  Not" 
ting-hill. — Mr.  J.  P.  Gray,  Chairman  ;  Revs.  J.  Gell,  E. 
Kendall,  W.  G.  Lewis,  J.  Robbins  and  W.  Roberts ; 
Messrs.  W.  Bailey,  W.  Barber,  —  Davey,  T.  Harvey,  G. 
C.  Hicks,  W.  Newmarch,  F.  Radford,  and  —  Tinison, 
Secretary,  Faddington.  —  Sir  W.  M.  Farquliar,  M.P, 
Chairman;  theVioe-Chancellor Klndersley:  Rev.  A.Boyd; 
Messrs.  W.  Ewart,  M.P.,  F.  8.  Powell,  M.P.,  H.  Merri' 
vale,  J.  Merrivale,  G.  J.  P.  Smith,  S.  Gedge,H.R.  Price, 
and  B.  Shaw,  Secretary.  Fimlieo* — Viscount  Ingestre, 
Chairman  ;  Right  Hon.  Sir  J.  Pakington,  M.P.,  G.C.B. ; 
Sir  C.  Ricketts,  Bart. ;  Hon.  W.  Brodrick ;  Hon.  and  Rev. 
R.  Liddell ;  Revs.  J.  H.  Hamilton,  B.  Belcher,  J.  Rash- 
dale,  J.  Walker,  A.  H.  Williams,  B.  Alfoid,  and  G.  0. 
White;  Messrs.  J.  J.  Briscoe,  M.P.,  J.  Locke,  M.P.,  H. 
A.  M.  W.  Sibthorpe,  F.  Gaussen,  J.  C.  Colquhoon,  W. 
C.  Meates,  E.  Ryde,  J.  M.  Mucklebridge,  and  C.  Thomp- 
son, Secretary,  St,  George's  and  St.  James*s,  Westminster,-^ 
President,  his  Grace  the  Duke  of  Marlborough  ;  VicC' 
PresidentSt  the  Right  Hon.  the  Earl  of  Uarrowby, 
Loid  Stanley,  M.P.,  the  Rev.  J.  £.  Kempe,  M.A., 
the  Right  Hon.  Lord  Ebury,  Sir  Walter  Farqahar* 
Bart.,  the  Rev.  H.  Howarth,  B.D.,  Harry  Chester, 
Esq. ;  other  Members  oj  the  Board— Mlt,  Claudius  Ash# 
Revs.  W.  W.  Edwards  and  H.  N.  D'Almaine,  Messrs* 
Gee  and  Haywood,  Dr.  Bence  Jones,  Mr.  J.  T« 
Oakley,  Revs.  J.  Oakley  and  F.  Pigou,  B.  Rutbven 
Pym.  Esq.,  Mr.  J.  Randall,  Revs.  J.  W.  Richard- 
son and  G.  Smith,  Mr.  Taylor,  Rev.  H.  Waoe ; 
Bsnorary  Treasurer — ^Henry  Farquhar,  Esq.;  Secretaries 
— Revs.  P.  S.  Duval,  G.  B.  Macilwain ;  George  Pickett, 
Esq.  St.  Stephen*s,Wesiminsier,—BeY.W.lieiamai,  M.A., 
Chairman ;  Revs.  P.  Leonini,  E.  G.  Hancook,  and  J.  W« 
Hunworthy ;  Capt.  H«  Wallaok ;  Messrs.  W.  Bennett,  H< 
Bragg,  J.  Feetham,  W.  F.  Tripp,  R.  H.  Bishop,  8. 
Elliott,  B.A.,  and  J.  Cowood,  Secretary*  St.  Thomases, 
Charterhouse,  livening  Classes. — Revs.  J.  Rogers,  M.A., 
Chairman;  W.  Jowitt,  M.A.,  and  T.  J.  Berwick,  B. A.; 
Messrs.  C.  Gordon,  W.  Cutler,  T.  Hill,  and  G.  Phillip- 
son,  Secretary.  SpUalfields  and  Bethnal-green. — Mf.  R. 
Hanbury,  Chairman;  Revs.  J.  Patteson,  A.  B,  Suter,  J. 
Colboume.  and  J.  Reynolds  ;  Messrs.  T.  King,  J.  Miller, 
T.  Whittington,  J.  Northey,  and  T.  N.  Day,  Secretary 
Stepney  Deanery.— Mr.  E.  H.  Currie,  Chairman ;  Revs.  A. 
Blomheld,  C.  H.  Carr,  A.  B.  Cotton,  A.  G.  How,  F.  W. 
NoweU,  and  A.  B.  Suter;  Messra.  C.  Jeffery,  T.  B. 
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Spenoe,  B.  Wigram,  J.  Hayaman,  T.  Wild,  and  W.  F. 
Ives,  Secretary, 

Louth.— Measrs.  W.  T.  Kime,  J.P.,  Chairman; 
Hessn.  A.  T.  Rogers,  G.  Dixon,  T.  W.  Bogg,  M.R.C.S., 
and  L.A.S. ;  Rev.  W.  Orion ;  Measra.  H.  Sharpley,  G. 
Rogers,  G.  M.  Nesbitt,  J.  Wood,  and  B.  Grow,  Secretary, 

Nkwbubt. — Rev.  J.  L.  Randall,  M.  A.,  Chairman  ;  Rev. 
W.  Cole,  M.A. ;  Drs.  8.  Palmer,  M.D.,  J.  Bunny,  M.D. ; 
Messrs.  J.  Vines,  F.  Talbot,  and  T.  Gomey,  Porchester- 
villas,  Newbnry,  Secretary, 

Kewoastlb-on-Ttns  Ghuboh  of  Ekgland  iNSTrrUTE. 
— Revs.  J.  Snape,  Chairman ;  W.  R.  Bnmet,  M. A. ;  J. 
Henderson,  A.B. ;  W.  Spencer,  B. A. ;  G.  S.  Gmggen, 
M.A. ;  Mr.  J.  Forster,  Secretary. 

Newoastle-on-Ttne  Meohanigb'  Institute. — Rev.  J. 
Snape,  Chairman  \  Messrs.  J.  W.  Kirk,  L.  Goodchild, 
W.  Lyall,  T.  Harbottle,  J.  Pattinson,  J.  Kilgour,  R. 
McGuUoch,  and  A.  Garse,  Secretary, 

NoTTiKOHAM. — MessTS.  E.  Patcbitt,  Alderman  fieyman, 
J.P.,  R.  Enfield ;  Rev.  J.  Matheson  ;  Messrs.  F.  B.  Gill, 
L.  Leipman,  R.  Birkin,  J.P. ;  Dr.  W.  Tindal  Robertson, 
Secretary, 

Oldbam  Science  School. — G.  J.  Murray,  Esq.,  Chair- 
man; Rev.  J.  H.  Goghlan;  Messrs.  W.  Edwards,  W. 
Ghadwick,  A.  Glegg,  R.  H.  Moore,  S.  R.  Piatt,  S.  Mur- 
gatPoyd,  W.  Rye,  Emanuel  Whittaker,  J.  Bamford,  W. 
Blackbume,  J.  Dodd ;  Rev.  J.  Gomall ;  Messrs,  J.  Hard- 
man,  O.  Hey  wood,  G.  H.  Lees,  J.  Rowland,  Jan.,  W. 
Simmons,  J.  A.  Schofield ;  Rev.  Wm.  Walters.  Middle- 
ton-road,  Oldham,  Secretary, 

Paislbt.— Mr.  T.  Goats,  Chairman  ;  Messrs.  W.  Philips, 
J.  J.  Lamb,  W.  Mackean,  J.  M.  Symington,  J.  Reid,  P. 
Kerr,  R.  Wilson ;  Rev.  W.  Frazer ;  Messrs.  J.  Lorimer, 
W.  Porteous,  L.  McTavisb,  A.  Foulds,  W.  Brunton, 
LL.D.,  R.  Grawford,  J.  Hay;  Revs.  Alexander  Bryson, 
Andrew  Henderson ;  W.  B.  McKinlay,  Esq.,  M.D. ;  Mr. 
John  Broom,  and  G.  D.  Wason,  Secretary, 

Pembboke  Dock — Mr.  W.  E.  Seccombe,  Chairman; 
Messrs.  J.  A.  Long,  W.  Mitehell,  J.  Richardson,  W. 
Jones,  H.  G.  Keys,  and  T.  H.  Eastlake,  9,  Pembroke- 
street.  Secretary, 

Petshbobouoh.— The  Rev.  Mr.  Gape,  M.A„  Chairman; 
H.  Porter,  Esq.,  M.D.,  F.G.8.;  T.  J.  Walker,  Esq.. 
M.D. ;  Messrs.  J.  Whitwell,  J.  Sturton,  J.  Speechly,  J. 
F.  Bentley ;  G.  T.  Gotten,  Long  Gauseway,  Secretary, 

PooLE.— Rev.  A.  Wilkinson,  Chairman  ;  Messrs.  R.  8. 
Verrol,  E.  Lacy  Esq.,  R.  E.  G.  Waters,  Esq.,  J.  Slarker, 
Esq.,  and  F.  Travers,  Esq. 

Richmond.— Rev.  H.  Dupuis,  Chaimum  ;  Dr.  J.  Ellis ; 
W.  W.  Veasey,  Esq. ;  W.  J.  Maxwell,  Esq. ;  Rev.  J. 
Wilkie:  W.  A.  Older,  Esq.;  Revs.  W.  Rigg,  M.A.,  and 
W.  Basball.  A.M.,  8,  Gambridge-villas,  Park-road, 
Richmond,  Secretary, 

Selbt.— Mr.  G.  Twist,  Chairman  ;  Messrs.  G.  Hutchin- 
son, G.  Jones,  W.  Allison,  and  Wm.  Grant,  Secretary, 

Slouoh.— Rev.   J.  A.  Gree,  B.D.,  Chairman;  Revs. 

A.  G.  Begbie,  M.A.,  H.  E.  Gasey,  B.A. ;  Messrs.  G. 
Bentley,  E.  Brown,  W.  Bonsey,  W.  Deverill,  G.  Ker- 
shaw, E.  A.  Layton,  A.  Merrieleee,  H.  F.  Nash ;  Revs.  A. 
W.  R.  Quinlan.  M.A.,  G.  Robbins ;  Messrs.  F.  R.  Say e, 

B.  Smith,  F.  Gharsley,  and  J.  Ghapman,  Upton  Grove, 
Slough,  Secretary, 

Southampton.— S.  Macnaghten,  Esq.,  J.P.,  Chairman; 
Dr.  F.  T.  Bond,  B.A.,  F.G.S. ;  Revs.  M.  Gooper,  M.A., 
J.  Hill,  M.A.,  E.  Kell,  M.A.,  F.S.A. ;  Messrs.  D.  Gruick- 
shank,  F.R.G.S.,  F.G.P..  F.  Ghnrton,  T.G.,  and  W. 
Johnson,  Gaprera  Gottage,  Bevis  Mount,  Southampton, 
Secretary, 

Southern  Gountibs  Adult  Education  Society.— 
Revs.  T.  BaooD,  Dacres  Olivier,  E.  Headland,  W.  Ewart, 


R.  FitzGerald;  M.  Wilkinson,  D.D.;  G.  Batkes,  J. 
Floyer,  Esqrs. ;  Hon.  and  Rev.  S.  Best,  Abbots  Aon, 
Andover,  ^cretary. 

South  Staffobdshibe  Association. — Cftatrmon,  Bight 
Hon.  Lord  Lyttleton  ;  General  Secretary^  Mr.  Jones,  The 
Trindle,  Dudley.  Wolverhampton. — ^Revs.  J.  H.  lies,  J. 
Willetts ;  Messrs.  G.  Bidlake,  W.  T.  Brevitt,  W.  M. 
Fuller,  H.  Gibbs,  A.  Herridge,  F.  G.  Horton,  W.  C. 
Umbers,  and  J.  N.  Langley,  Mowbray-house,  Secretary. 
Bilstcn^  iTicludiny  EttingehaU,  Coedey^  and  MoxUy.^'^i. 
Q,  W.  Richards,  T.  Slater,  J.  W.  Bain;  Mem. 
W.  Hatton,  E.  Pugh,  J.  Hague,  D.  Kendrick,  J.  Brad- 
buiy;  Rev.  H.  F.  Newbolt,  Secretary,  WaUall,  m- 
eluding  Bloxtoieh, — Revs.  Gharles  Bower,  J.  Bradley,  J. 
Bright;  Messrs.  H.  Eagles,  J.  Webb,  J.  VanghtD,  J. 
Pritchard ;  Rev.  A.  G.  Irvine,  Head  Master  QnmniAr- 
school,  Secretary,  Wedneebury, — Rev.  R.  Garland,  Meflsn. 
8.  Lloyd.  S.  Z.  Lloyd,  W.  Lynes,  R.  WiUianu,  R. 
Brown,  T.  Sothem,  J.  Gonnell,  and  G.  Britten,  Seerivy. 
Wett  Bromwich, — Revs.  J.  Bradshaw,  F.  B.  N.  Euttoo, 
G.  Massey ;  Messrs.  G.  Thompson,  W.  H.  Bagmll,  J. 
Haines,  T.  Davies,  J.  Gooksey,  J.  Hall,  and  T.  Crabtm, 
Gold's-hill  School,  Local  Secretary,  Smethwick^  induding 
Soon  Lane  and  Oldbury, — Revs,  H.  B.  Bowlby,  T.  6. 
Simcox,  R.  Ferguson;  Messrs.  H.  and  J.  Chance, 
G.  Hicks,  E.  Tunstall,  T.  Mallin,  S.  Hanson,  and  F.  Tal- 
bot, Secretary,  CraiUey  Heath, — Rev.  J.  H.  Thompson ; 
Messrs.  J.  P.  Hunt,  N.  Hingley  ;  Rev.  G.  Newton ;  and 
Mr.  S.  Griffiths,  Gradley-heath,  Brierley-hill,  Secrdary. 
Stourbridge,  including  Atnblecote. — Revs.  J.  W.  Grier,  E 
Sherrard,  J.  Williams,  J.  Welsh,  J.  Richards,  D. 
Maginnis,  Messrs.  W.  H.  King,  W.  Akroyd,  W.  God- 
dard,  J.  Gething,  T.  Wood,  S.  Brooks,  W.  England. 
J.  Maurice;  Mr.  John  Taylor,  Secretary  Mechanic' 
Institute,  Local  Secretary,  Kinver, — Revs.  G.  Whar 
ton,  J.  Richards;  Messrs.  W.  O.  Foster,  W.  0. 
Bennitt,  T.  G.  Lee,  J.  Williams,  T.  Holyoake,  and  T. 
Bolton ,  Secretary.  Willenhall,  including  DarlaeUm.—^'i^ 
G.  H.  Fisher,  J.  Stephens,  M.  Hathaway  ;  Messrs.  J.  C. 
Tildesley,  L.  Ghappelle,  W.  Parkes,  J.  Webb,  G.  Dawes, 
and  J.  Bennitt,  Secretary,  Dudley,  including  Nethertoi 
and  Tipton, — Revs.  J.  G.  Browne,  J.  Davies,  E.  H.  L. 
Noott,  G.  Lewis ;  Messrs.  S.  Radge,  E.  Willetts,  aod 
Rev.  Robert  Harper,  Head-Master  of  Grammar  School, 
Secretary,  PentneU.—Bev,  W.  Boott ;  Means.  C.  Atkim, 
J.  Grompton,  and  Rev.  G.  J.  Atherton,  Pensnett,  near 
Dudley,  Local  Secretary, 

Wakefield.— Dr.  S.  Holdsworth,  M.D.,  Chains; 
Rev.  G.  Barmby;  Messrs.  J.  Binks,  T.  W.  6iniog,aDd 
W.  S.  Banks  (Wakefield),  Secretary. 

Watebfobd. — Dr.  J.  Gavet,  M.D.,  Chairman;  Pr.  J. 
F.  Scott,  M.D. ;  Messre.  D.  Eeogh,  J.  Fisher,  J.  Dowliog, 
and  J.  Budd,  Secretary. 

Wellikobobouoh. — Mr.  B.  DuUey,  Chairman;  Mr.  E< 
Sharman;  Revs.  J.  F.  Poulter,  M.A.,  H.  V.  BroughtoD, 
M.A.,  H.  M.  Roxby,  M.A. ;  Messrs.  W.  A.  Robbn.  ^ 
R.  Sharman,  W.  Dulley,  jun.,  W.  R.  Harrington,  and  T. 
S.  Gurtis,  Secretary, 

♦Whttby.— Rev.  W.  Keane,  M.A.,  Chaknm;  Dr- 
Dowson ;  Rev.  J.  Owen ;  Messrs.  Stonehouse,  J.  Bate,  sod 
W.  G.  Ghiesman,  Secretary, 

WioAN.— Messrs.  William  Groudson  Bamish,  Willito 
Hardy,  William  Burgess  Johnson,  Richard  Leigh,  Samuel 
Rovle,  Nathaniel  Eckersley,  Thomas  Byron,  William 
Melling,  Maskell  William  Peace,  Heniy  Woods,  Joaef* 
Wilson,  Thomas  Shaw,  and  James  Sewai^,  Choith-street. 
Wigan,  Secretary, 

♦Woolwich.— Mr.  Anderson,  Chairman ;  Ueun.  Otva, 
Davidson,  McGrath,  and  W.  D.  Eeeble,  Royal  Labortt<i7. 
Woolwich,  Secretary, 

Wobcestebshibe  Union  op  Educational  Jkstitctei. 
—J.  Slaney  Pakington,  Esq.,  Freeident ;  Mr.  F.  Msrcitf, 
Organiiing  Matter  ;  Revs.  A.  Glementson,  W.  B.  C^o^ 
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E.  J.  Bengongh,  Q.  Swindeii,  H«  Shemrd,  W.  W«teis 
worth;  Mown.  W.Browo,H.Glmytoo,-»  Conn, -^Dodd, 
C.  Even,  J.  Foden,  H.  Eftwoett,  J.  Qreenwood,  Holy- 
oike,  E.  HoUier.  G.  Hyatt,  J.  J.  H.  Harris,  R.  Linford, 
Lingbton,  V.  MBlward,  H.  Kew,  J.  Oebome,  C.  J.  Ftuse, 
T.W.Pardoe,  G.  C.  Biohardji,  F.  Beevo,  —Stokes,  A. 
SheweU,  Tree  WiUett,  H.  Webb,  H.  Weigbt,  and  H. 
WflUn ;  Bey.  E.  laaao,  Secretary. 

YoBK.— Bev.  H.  V.  PiOmer,  Chairman;  8.  W.  North, 
U\^  M.B.C.S. ;  Mr.  W.  TomlixiaoD,  F.B.A.S. ;  Bev.  G. 
Bote,  M.A.;  A.  BaU,  Esq.,  M.RG.S.;  F.  Needham, 
Gaq.,U.D.;  and  Mr.  C.  Comberland,  Secretary. 

7fl«KaHZBS  UxioXd— J«om6  ViUage  Library^—The  Bev. 
Imk  Spencer,  MJl.,  Mema.  George  Gallen,  PatricHagoe, 
William  Calvert,  Thomaa  Copley,  Secretary.  *Cah>erley 
MoMiaf  /iwliftf<Mn— Mean.  James  Hopwood,  Joseph 
Gott,  Alfred  Walton,  SecreUxry.  *Oroeland  Moor  Me- 
tkakt^  IfuHiuUon — ^Messrs.  Joseph  Harrison,  John  Gled- 
hill,  Jam«B  fiartl^,  Henry  Avison,  Secretary.  EBdeehiU 
JUuanee^  AMtUvdon^Uoem.  Sam.  Smith,  BenJ.  Gott, 
William  Simpson,  Secretary.  Fareiey  Meehaniee^  Imti- 
MMn^Menrs.  John  Foster,  James  Gookshott,  Daniel 
Hiinsworth,  Peter  Marshall,  A.  W.  Hainsworth,  Secre- 
tery.  ^Gieborcugh  Meehanke  InttUaU.—Bxv.  D.  W.  Par. 
don;  F.  W.  L.  Graham,  Secretary.  JETtdifax  Mkhamet? 
batJiwHan  Dr.  GarUck ;  Messrs.  J.  D.  Hotohinson,  Benj. 
Xt^grave,  Coinellna  Lees,  John  Glay,  J.  Watson,  A.  G. 
Foster,  Secretary.  Bebden  Bridge  Mechanic^  Jnetitution^ 
&▼.  H.  Thomas,  M.A. ;  Mr.  Wm.  Patman ;  Bev.  W. 
Bildwin,  M.A.,  Secretary.  *Hdbedi  Mtchank^  Inttitu- 
tian. — ^Dr.  D^bson ;  Messrs.  LeatUey,  J.  Matthews,  and 
ThomasDobm,  jmi. ;  Messrs.  W.  Eempe^and  Geo.Tinker, 
Seerelanee.  Bumiet  MtehoKiici  Itutitation.-^'M.eBBn.  Peter 
Gilston,  James  Tewdall,  John  Fkiker,  Joseph  Beedle, 
Thomas  Scholefield,  ^Swritor;^.  jEayA^— Messrs.  J.  Sum- 
meneales,  W.  Naylor,  and  G.  D.  Haidoastle,  Secretary. 
^Lnd»  Mechmaaf  ifuli^ton.— The  Mayor  of  Leeds  (J.  D. 
LuoGOck,  EsqL),  Ohairman ;  Messrs.  John  T^lor,  Thomas 
DafTson,  W.  B.  Denison,  W.  J.  Keild,  H.  Wardman,  W. 
A«|mth,  Lient.*Gok>nel  Ghild,  J.  N.  Diekinson,  John 
Eistwood,  E.  Gannt,  Samnel  Hiok,  J.  P.  Hodgson,  J.  B. 
Bilbroogh,  John  Bingley ,  James  Hole,  F.  Jaokson,  H.  B. 
L^g,  J.  8.  Loe,  John  Manning,  H.  Y.  Martin,  G.  Parkes, 

F.  W.  Tetley,  T.  Tomer,  and  J.  O.  Dayson,  Secretary, 
{LemU)  Wett  Biding  Bdueatiooal  i^oonf.— The  Worshipfhl 
the  Mayor  of  Leeds  (J.  D.  Lnocock,  Esq.),  Chairman; 
The  Kght  Bev.  the  Lord  Bishon  of  Bipon  ;  Edward 
Baiofli,  M.P. ;  George  S.  Beecroft,  M.P. ;  The  Bev.  Ganon 
Atlay,DJ).;  the  Bev.  W.G.  Henderson,  D.G.L.;  Messrs. 
Jtmei  Hole,  James  Eitson,  jun.,  Thomas  Marshall,  M.A., 
Thomas  Dawson,  and  SamnelHick;  the  Bev.  W.  F.  W. 
Tom,  M.A. ;  Messrs.  George  Tonng,  William  Eempe, 
AUoman  Nossey,  ex-Mayor  of  Leeds,  Alderman  Kitson, 
lad  Alderman  Blackburn ;  the  Bev.  J.  H.  F.  Eendall; 
Kflan.  J.  G.  Marshall,  F.  W.  Tetley,  John  Gott,  Tho- 
mss  Wilson,  M.A.,  T.  P.  Teale,  jun.,  F.  Lnpton ;  and 
W.  Bsmes;  Measrs.  W.  B.  Denison,  Treaturer;  Frede- 
rick Jackson,  AudHoTt  and   Bamett  Blake,  Secretary. 
Middtetbarough    MeehanictF    IfuOttUion. — Messrs.   Edgar 
Gilkett,  John  Jordison,  H.  F.  Graggs,  J.  Morris,  F.  Harker, 
J.  F.  Wilson,  J.  Donning,  B.  Stamsby.  W.  D.  Grewdson, 

G.  F.  Boddington,  Edward  Joy,  J.  Jenkins,  Bev.  B.  Brad- 
ley, Bev.  A.  G.  Smith,  and  William  Taylor,  Secretary. 
*'OneU  Meehanke  /tu^t^utibf^— Messrs. William  Harrop,  0. 
T.PhilUpS9J.W.Greenwood,iSpeivtary.  ^OtleyMeehaniee^ 
Inttitution — ^Messrs.  Jeremiah  Gamett,  Thomas  Bock, 
Edmund  Walker,  William  Bobinson,  H.  Thoms,  H.  J. 
^ewitead,  Secretary.  *Queenebury  Meehanice*  InHittUion. — 
Messrs.  W.  Foster,  Freeident,  T.  Briggs,  J.  Hahnel,  W. 
V.  Qoarmby,  Secretary.  *Beeth  Mechanic^  IfutituHon — 
Mesffs.  J.  Glose,  G.  B.  Bobioson,  Jones,  Heniy  Deacon, 
Bev.  J.  Ward,  W.  Wilkie,  Secretary.  Botherham  Be- 
dtamet'  Inetitution^Bav.  G.  G.  Hill,  MJL.;  Messrs.  M. 
H.  HabcTshon,  Wm.  Unwin,  Secretary.  Scarborough 
MeckatM  InttUutMm.'^Bav.  B.  Evans,  D.D.,  Chairman ; 


Bev.  E.  Balgarioe ;  Messrs.  S.  Bailey,  H.  Walker,  B. 
Hole,  W.  Bowntree,  J.  D.  Hall,  W.  B.  Biohardson,  J. 
Biohardson,  B.  Tombull;  Bevs,  B.  M.  Taylor,  M.A., 
G.  Shebbear,  M.A.,  G.  Johnstone,  M.A.,  and  T.  N. 
Jackson,  M.A. ;  Messrs.  T.  Shields,  and  J.  Edmonds, 
Seeretariee.  Slaidbum  Meehanice^  Inetitution-MeeBn.  James 
Biley,  James  Walker,  John  Sinclair,  John  Bodd,  John 
HarUey,  Thos.  D.  Jackson,  Secretary.  Stockebrube  Mutual 
Jmprooement  Society-^lAettrB.  William  Fox,  G.H.  Benson, 
Joe  Hepworth ;  Bev.  H.  Bobertshaw,  Secretary.  ^Stock- 
ton-on-  Taee  Meehanice*  /itt^t^ton.— The  Mayor  of  Stockton 
(Joshoa  Byers,  EsqA  Messrs.  Timothy  Grosby,  and  T. 
W.  Homsby,  and  Thomas  Ainsworth,  Jan.,  Secretariee. 
Thirek  Meehanice  InetituHon.  J.  Bider,  Esq.,  Chairman  ; 
Bev.  E.  Jowett,  Bev.  H.  Howard  ;  Messrs.  W.  A. 
Boome,  B.  Ashman,  G.  Nicholson,  T.  Alderwick,  G. 
Fisher,  J.  Hardisty,  B.  D.  Garter,  P.  Davidson,  T.  Scott ; 
J.  G.  Baker,  Secretarv.  WHeden  Meehanice*  Inetitution-^ 
Measn.  Thomas  Wadsworth,  Abraham  Ambler;  Bev.  J. 
Ptanaby,  and  Ghristopher  Petty,  Secretary. 


THE  DWELLINGS  OF   THE  LABOUBING 
GLASSES  IN  BAVABIA. 

The  Society  of  Arts,  destroos  of  extending  to  some 
parts  of  the  Continent  its  inqoiry  into  the  statistics  of 
Model  Dwellings,*  addressed,  in  1863,  to  Dr.  Von  Her- 
mann,  a  Privy  Gooncillor  and  a  member  of  the  Bavarian 
Government,  a  request  to  be  favoored  with  some  aocoont 
of  what  steps  had  been  taken  in  that  coontry  towards  the 
Improvement  of  the  dwellings  of  the  labooring  classes,  and 
the  Minister  of  the  Interior  sent  oot  a  form  (consisting 
of  a  series  of  qoestions)  to  the  GK)vemment  oflkials  in 
all  the  districts  of  that  coontry.  The  principal 
points  in  these  qoestions  were — The  name  of  the 
boilding;  the  name  of  the  proprietor;  the  porpose 
for  wh£h  the  boilding  was  intended ;  whether  plims  nad 
been  poblished;  the  architect's  name;  the  date  of  open- 
ing ;  the  area  covered ;  pecoliarities  of  constroction  or 
internal  arrangement;  the  materials  used  and  their 
prices ;  the  management  and  regulations ;  the  rental  of 
dwellings  or  apartments ;  the  nomber  of  residents  in  the 
preceding  year,  and  the  natore  of  their  employment; 
statistics  of  mortality  and  sickness;  financial  statement 
as  to  cost  of  land ;  price  of  the  boilding  and  of  its  fittings ; 
axmoal  income  for  rent,  and  ootlay  for  repairs,  insonnoes, 
&c. ;  the  repayment  of  debts  incorred  opon  the  boilding; 
the  local  infloences,  soch  as  the  employments  of  the 
neighbooring  popolation  and  ^e  price  of  laboor;  the 
nomber  of  rooms  in  each  dwelling,  their  area  and  height, 
whether  there  are  one  or  more  stories;  the  sanitary 
antogements;  the  precaotions  against  damages,  damp, 
&c. ;  rent  of  each  hoose,  as  compu^  with  that  of  ordi- 
nary dwellings  in  the  neighboorhood ;  annoal  ootlay  for 
repairs,  &c. 

In  conseqoenoe  of  this  application  a  nomber  of  doco- 
ments  and  plans  were  forwarded  to  the  Goondl,  the 
following  reeunU  of  which  has  been  prepared  l^  Mr. 
Gilbert  Bed^ave : — 

The  boildings  described  have  mostly  been  erected  by  the 
owners  of  factories,  for  the  accommodation  of  their  workmen. 
In  two  or  three  cases,  however,  these  dwellings  belong  to 
boilding  societies,  who  have  erected  them  rather  fh>m 
peconiary  than  from  philanthropic  views.  These  boildim^ 
are  invariably  grooped  either  in  rows  or  blocks,  and  offer 
no  example  of  smgle  or  dooble  cottages  as  in  England ; 
they  have  sprong  op  either  in  manofactoring  or  mining 
districts,  and  in  towns  where  manofactores  are  carried  on. 
In  Monich,  where  no  manofactores  of  any  importance  exist, 
all  attempts  which  have  hitherto  been  made  on  a  specula- 
tive footing  have  failed,  partly  for  that  reason,  and  partly 
perhaps  because  the  laws  relating  to  mortgage  enable  the 
possessor  of  a  moderate  capital  to  obtain  the  requisite 
Doildiog  foods  withoot  the  interposition  of  any  company. 

•  Sea  the  Special  Report  issued  in  April,  18M. 
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There  is,  however,  in  the  suburbs  of  Munich  a  class  of 
buildings  unknown  in  England,  parts  of  which  may  be 
bought  by  different  families. 

Bayarian  manufacturers,  finding,  as  a  rule,  that  their 
workmen  were  badly  lodged,  and  on  that  account  un- 
healthy, and  that  the  paucity  of  dwellings  created  a  scarcity 
of  workmen,  have  from  time  to  tune  built,  in  the  vicinity 
of  their  factories,  blocks  of  dwellings  generally  offering 
different  degrees  of  aooommodation,  and  vaiying  con- 
siderably as  to  rent.  The  reports  prove  that  the 
construction  of  these  dwellings  has  brought  about  the 
most  favourable  results.  The  workmen  and  their  families 
have  improved  in  health  and  appearance.  Mortality  and 
diseases  of  the  chest,  arising  from  their  former  ill- 
ventilated  and  badly-warmed  cottages,  have  decreased, 
and  a  better  feeling  has  sprung  up  among  the  men,  leading 
to  the  formation  of  benefit  societies,  reading  dubs,  and 
the  like. 

Careful  Btatistics  are  given  of  the  outlay  for  the  several 
buUdings,  the  materials  used,  &c*    The  rough  average 
cost  of  a  number  of  the  buildings  amounts  to  £106  6s., 
with   a  maximum  of  £186,  and  a  minimum  of  £68 
per   dwelling.      Many   of    the    blocks    contain    from 
twelve  to  twenty  families.     The  architect's  name  is 
rarely  given,  as  the  buildings  were  carried  out  under 
the   superintendence    of   the  master-workmen    of   the 
several  ci-afts.    Most  of  these  blocks  have  been  erected 
within  the  last  few  years,  but  one  or  two  date  as  far  back 
as  the  commencement  of  the  present  century.    The  area 
which  each  dwelling  occupies  varies  considerably,  ranging 
approximately  from  700  to  1,000  square  feet.    Most  of 
the  tenements  have  yards,  and  sometimes  small  wardens. 
The  houses  are  generally  built  of  brick,  though  a  few 
are  of  wood,  and  they  are  roofed  with  tiles  or  slates. 
Judging  firom  the  elevations  which  have  been  forwarded, 
some  trouble  has  been  taken  to  render  their  appearance 
ornamental.    The  dwellings  are  in  many  instances  under 
the  supervision  of  the  proprietor  or  manufacturer,  who 
causes  a  weekly  or  monthly  inspection  to  be  made  by  a 
superintendent  appointed  for  this  purpose.    The  buildings 
are,  as  has  been  stated,  mainly  inhabited  by  the  work- 
people of  the  fitctories  to  which  they  are  attached.    The 
average  number  in  a  familpr  seems  to  be  seven.    In  houses 
of  this  class  in  towns  the  inmates  are  either  small  trades- 
men, mechanics,  or  the  employ^  of  railways,  post-offices, 
itc     In  a  building  of  this  kind  in  Nuremberg,  eighteen 
families  inhabit  throe  blocks.    There  are  seven  artisans, 
seven  labourers,  and  the  remaining  four  are  employ^ 
at  the  railway  or  the  post-office.     The  wages  of  the 
artisans,  among  whom  there  are  three  joiners,  two  shoe- 
makers, one  turner,  and  one  locksmith,  range  from  16s.  8d. 
to  258.  weekly.     The  labourers  earn  from  lis.  8d.  to 
168.  8d.  weeUy,  and  the  men  employed  at  the  railway 
and  post,  from  50s.  to  84s.  per  month.     In  another 
return  from  the  town  of  Fiirth,  it  is  stated  that  among 
twelve  families    there   are   five   joiners,  two   turners, 
three    metal-workers,    and    two    belt-makers.      Many 
of  the  buildings  have  been  so  recently  opened,  that  an 
estimate  of  the  annual  rate  of  mortality  is  unpossible,  but 
in  one  instance,  among  a  manufacturing  population  of  600 
workmen,  there  has  been  a  daily  average  of  only  2}  sick 
persons ;  and  in  Nuremberg,  among  98  inhabitants  of  a 
building  for  workmen,  only  one  death  is  recorded  for 
the  year  1863.    As  the  land  on  which  the  buildings  in 
question  have  been  erected  forms  in  most  cases  part  of 
the  grounds  attached  to  the  factory,  no  price  of  site  is  given, 
but  in  Nuremberg,  where  a  building  company  had  to  buy 
land,  the  price  paid  varied  from  Id.  and  2d.  to  7}d.  per 
nquare  foot.   In  FUrth  the  price  paid  appears  to  have  been 
2s.  7d.  per  square  foot.    In  some  places  the  manufac- 
turers give  the  dwellings  rent-free  to  their  workpeople. 


*  The  avera)r«  price  of  materials  in  Bavaria  appears  to  be  aa 
follow* :— Bricks,  45*.  per  thousand;  freestone,  4d.  per  foot 
eabe  at  the  qnarrv ;  tiles,  60s.  per  thousand ;  slates,  42d.  per 
thousand  \  fir  timber  (rough),  lOd.  per  foot  cabe. 


and  even  make  provision  for  them  in  case  of  sickneis  or 
old  age,  and  for  their  widows  in  case  of  death.  By  way 
of  example,  the  following  pan^graph  is  given  from  a 
report,  sent  from  the  district  of  Middle  Franooma, 
referring  to  the  metal  manufactory  at  Hammer,  estabUshed 
in  the  year  1490: — *'  The  patriarchal  lelationahip  which 
these  manufacturers  have  always  held  towards  their  men, 
and  which  still  continues  up  to  the  present  day,  in  spite  of 
the  complete  change  which  modern  times  have  brought  m 
this  respect,  has  so  good  an  effect  on  the  community,  that, 
although  the  manufocturar  pays  an  annual  poor-rate  of 
908.,  the  authorities  have  never  been  called  upon  to  idtere 
any  workman  employed  in  this  factory.  This  is  owing  to 
the  tact  that  the  manufacturer  maintains  the  workmeD 
and  their  widows  in  sickness  and  old  age."  Worfaneo  m 
treated  are  certainly  fiivoured  beyond  most  of  their  dio. 

When  a  rent  for  the  lodging  is  required,  it  vsriaooo- 
siderably  with  the  aocommodation  affiirded.  A  ftrBoua 
pays  from  £5  to  £10  per  annum  for  a  very  good  hooaeor 
tenement ;  a  workman  with  a  family  has  a  dwelliogniy- 
iog  in  rent  from  £2  to  £6  per  annnm ;  and  unmanitd 
people  pay  from  £1  to  £2  10s.  a  year  for  one  or  two  roonu. 
The  rent  is  paid  quarterly  or  yearly.  The  repairs,  which 
cost  about  1  per  cent,  on  the  capital,  are  de&ayed  by  the 
proprietors.  The  poi>ulation  living  in  tiie  country  loond 
these  dwellings  consists  of  farmers  and  their  Ubooren. 
The  latter  earn  from  £4  5s.  to  £5  a-year  with  board  and 
lodging,  and  the  day  labourers  from  Is.  2d.  to  Is.  8d.  per 
diem.  The  workmen  in  the  factories  or  mines  are  abi- 
larly  paid.  The  adult  men  receive  from  8s.  4d.  to  2&. 
per  week;  the  adult  women,  fi^m  6s.  8d.  to  Ss.  4d. ;  aoa 
the  boys,  from  4s.  2d.  to  5s. 

The  aooommodation  varies  aooording  to  the  dsat  of 
workpeople  for  which  it  is  designed.  In  towns  we  fiod 
workshops  attached  to  the  houses,  and  sometimes  cel- 
larage and  roof  space.  A  foreman  may  have  a  liTing 
room,  a  kitchen,  two  bedrooms,  a  cellar,  and  a  loft ;  work- 
men and  their  families  have  a  kitchen,  a  bedroom,  aod  i 
lofb  or  cellar;  and  s'mgle  men,  or  factoiy  girls,  a siogle 
room.  The  sizes  of  the  different  rooms  in  then  bouM 
appear  to  be  about  the  same  as  in  model  dwelliogs  io 
England.  The  Bavarian  manuiaotu'ers  being  aware  bov 
much  cheaper  it  is  to  provide  a  given  amonntof  accommoda- 
tion in  a  high  piled  buUding  than  in  one  oooupying  a  com- 
paratively large  area,  have  adopted  the  system  of  fl»t>i 
repeating  the  same  arrangement  in  many  floon  witii  < 
common  staircase. 

The  buildings  are  inspected  from  time  to  time  by  Dk 
proprietor  or  his  agent,  and  tiie  inhabitants  are  boond 
down  to  certain  rules,  the  infraction  of  whkh  will  expo« 
them  to  penalties  or  dismiseaL  It  may  be  interestiAg  to 
quote  a  few  of  these  rules,  which  are  obtained  from  the  re- 
port on  the  cotton  factory  at  Eolbermoor : — "  Rule  4.  £v«7 
part  of  the  house,  both  the  bedrooms  and  the  kitchen,  mo^ 
be  thoroughly  cleaned  once  a  week,  and  the  windows  it 
least  once  a  month.  The  pathway  in  front  of  the  hooM. 
the  steps  at  the  entrance,  and  the  stairoase,  must  be  cIssdn 
every  Wednesday  and  Saturday,  and  this  work  must  hi 
performed  alternately  by  the  dwellers  in  the  npp^^  *°^ 
lower  stoiy.  Rule  5.  To  guard  against  vermin  the  beds 
must  be  aired  daily,  and  the  straw  mattress  must  be  mi 
with  fresh  straw  in  the  spring  and  antnmn.  Both  for  tlw 
sake  of  deanlinesB  and  to  guArd  agahut  fire,  the  t^^ 
must  not  be  used  loose  in  the  bed,  but  must  be  enclosed 

in  a  proper  ticking.  The  bedding  must  not  be  laid  oo  u*^ 
floor,  but  must  beplaoed  on  bedsteads,  or  at  leest  <^ 
tresUes.  Bule  9.  The  linle  gaid«i  beloDgiog  to  eacb 
dwelling  must  be  kept  in  good  order,  and  be  weUoaKo 
for.  Gardens  which  are  not  properly  cultivated, ortf" 
visibly  uncared  for,  will  be  taken  from  the  family  to  wwo 
they  belong,  and  will  be  made  over  to  some  one  eiie- 
Rule  18.  No  inhabitant  may  keep  beer  in  casks  in  tbe 
house,  and  no  business  may  be  carried  on  in  the  boius 
without  the  special  permission  of  the  manager."  . 
These  four  examples  will  serve  to  show  how  oompW]?'' 
these  lodgings  are  under  the  supervisioo  of  the  iaafiiu<^ 
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torer.    The  remaming  rales  relate  to  lodgers  not  being 
members  of  the  family,  to  the  moral  behaviour  of  the  in- 
nutes,  to  qaarrelflome  fomilies,  and  to  the  punisbmentB 
for  the  infraction  of  roles,  which  oonstst,  for  a  first  offence, 
of  s  floe  of  lOd,,  and  for  a  second,  of  dismissal  from  the 
boose,  and  even,  in  bad  cases,  from  the  factory.    In  towns 
these  boildings  are  mider  the  supervision  of  the  sanitary 
police,  and  are  subjected  by  them  to  very  stringent  roles. 
In  moat  cases,  when  a  rent  is  taken  for  the  use  of  the 
dveUings,  it  is  about  equal  to  what  would  be  charged  for 
u  (xdmtaj  dwelling  m  the  neighbourhood,  with,  how- 
ever, Teiy  inferior  accommodation.    The  model  dwellings, 
belp;  supplied  with  good  stoves  and  good  means  of  venti- 
ktioo,  are  a  great  inducement  to  the  workmen  to  leave  their 
ibnDer  wretdied  homes,  and  consequently  it  appears  that 
all  the  buildings,  however  recently  they  may  have  been 
opaed,  are  fully  inhabited.    The  great  difficulty  in  plan- 
nmg  sets  of  dwellings  in  several  stories  is  to  ensure  pri- 
rvy  to  eftch  &mily ;  but  it  does  not  appear  that  the  Ger- 
miD  manufacturers  have  in  any  instance  adopted  the  ex- 
ternal galleiy  system,  which  is  one  of  the  best  expedients 
hitherto  imagined  for  attaining  that  object.    It  is  pleasing 
to  see  the  mendly  relations  which  exist  in  Germany 
betveen  the  families  inhabiting  the   same   house,  re- 
nlting  in  clubs  and  savings  banks  of  the  same  character 
as  our  benefit  societies  in  Eosland.     The  printed  rules 
of  several  of  these  societies,  wnich  hav  been  sent   over, 
might  serve  as  specimens  for  such  unedertakinings  our 
ovDcoontiy. 


line  ^8. 


PiKis  Arbuil  ExHiBTriDHw— It  appears  that  the  report 
that  there  would  be  no  exhibition  of  works  of  art  next 
rear  in  Paris,  in  oonaequenoe  of  the  great  international 
gathering  to  take  place  in  1867,  is  incorrect,  and  that 
the  annual  exhibition  will  take  place  in  1866  as  usual. 
The  reason  given  against  any  break  in  the  chain  is  a  good 
cae,  namely  that,  as  works  which  have  been  seen  pre- 
Tionsly  in  public  will  be  admitted  in  1867,  there  will  not 
U  room  for  an  extraordinary  number  of  new  pictures. 
Another  reason  might  also  have  been  given,  namely,  that 
the  system  of  art  education  in  Paris  produces  such  an 
ondne  number  of  artists— good,  bad,  and  indifferent — 
nnmben  of  young  men,  who  would  be  more  profitably 
oocDpied  in  other  callings,  being  led  to  study  art  for  years, 
only  to  find  out  at  last  that  they  have  mistaken  their  vo- 
cation, by  the  lure  of  gratoituous  or  cheap  art-education 
—that  the  number  of  works  sent  for  exhibition  increases 
ereiy  year.  The  total  number  received  by  the  jury  of 
the  safari,  to  open  on  the  1st  May  this  year,  is  said  to 
unoont  to  six  thoosandt  a  larger  number  than  the 
nujagers  have  ever  yet  had  to  deal  with.  Speaking  of 
the  aoonal  exhibitk>n,  it  may  be  mentioned  that  M. 
^lemy,  member  of  the  Academy  of  the  Beaux  Arts,  and 
diiedor  of  the  new  school,  has  been  selected  from  the 
list  of  the  jury  elected  by  the  artists  to  preside  over  that 
body. 

KxHnmov  or  Fihb  Abts  at  LTOHS.^This  exhibi- 
tJOQ  closed  the  other  day,  and  the  report  of  the  results 
fiwwB  the  great  value  of  these  local  exhibitions  in  France. 
The  value  of  the  various  works  sold  out  of  the  exhibition, 
229  io  number,  amounts  to  more  than  £8,214.  Of  these, 
three  were  purchased  by  the  municipal  authorities  for  the 
public  gallery  of  Lyons,  for  eleven  thousand  francs  (£440) ; 
Hxty-two  by  the  Soci^  des  Amis  des  Arts,  by  whom  the 
Kxhibitioiis  are  arzanged,  for  30,960  francs  (£1,238);  these 
tlto  will  be,  in  a  measure,  pubUo  property ;  and  the  re- 
Plaining  sixty-four  by  private  individuals  for  37,906  francs 
£1.516).  This  is  a  result  of  which  Lyons  may  well  be 
i>r(}ad.  When  we  refiect  that  there  is  scarcely  an  im- 
iportaot  town  in  France  in  which  something  of  the  kind 
Joes  not  exist,  we  cease  to  be  surprised  at  the  dissemina- 
tion of  the  taste  for  art  wliich  pervades  the  country. 


HiSTOBIOAL  PAlRTmOS  IN  THK  HdTEL  DES  ImvaLIDES. 

— ^M.  B6n6dict  Masson  has  jast  completed  the  first  of  his 
works,  in  the  great  court  of  the  Invalides,  the  "  Epoch  of 
Charlemagne,"  which  is  to  be  opened  to  visitors  in  the 
month  of  May.  The  wall  is  betug  prepared  to  receive 
the  second  of  the  series  of  illtistrations  of  French  history. 

Deoobation  of  the  Berlin  Gallbbt.— It  is  said  that 
the  painter  Eaulbach  has  vety  nearly  completed  his 
labours  for  the  decoiation  of  the  walls  of  the  if  us^e.  It 
is  stated  that  the  sums  already  paid  to  the  artist  for  ma- 
terial outlay  only  amount  to  about  £3,720. 

Photogbaphio  Exhibition  in  Pabis. — The  Annual 
Exhibition  of  Photographa  is  appointed  to  take  place  in 
the  same  building  and  at  the  same  time  as  that  of  the 
pictures  and  sculpture,  namely,  the  first  of  May. 


ExHiBmoN  AT  Bordeaux. — An  interesting  exhibition 
is  announced  to  take  place  at  Bordeaux,  to  consist  of  the 
agricultural  and  industrial  products  of  France,  Spain,  and 
Portugal.  The  undertaking  is  started  by  the  Philomathio 
Society  of  the  town,  with  the  concurrence  of  the  Chamber 
of  Commerce,  and  the  countenance  and  aid  of  the  French, 
Spanish,  and  Portuguese  Governments,  the  local  authori- 
ties of  the  department,  and  the  municipality  of  the  town 
itself.  The  exhibition  is  to  occupy  an  extensive  building, 
now  being  raised  for  the  purpose,  on  the  Grande  Place,  one 
of  the  finest  public  promenades  in  France,  aud  its  doors 
are  to  be  opened  on  the  first  of  July.  The  manage- 
ment has  an  agent  in  Paris. 

Indelible  Ink.— One  more  contribution  to  the  list  of 
new  and  indestructible  inks,  real  or  supposed,  comes  fitmi 
Germany.  The  recipe  is  as  follows :— 20  grains  of  sugar 
dissolved  in  80  grains  of  water,  and  the  addition  to  the 
solution  of  a  few  drops  of  concentrated  sulphuric  acid ; 
the  mixture  is  then  heated,  when  the  sugar  is  carbonized 
by  the  action  of  the  acid.  It  is  said  that  the  writing  is 
not  ooly  of  a  solid  black  colour,  but  that  the  acid  resists 
the  action  of  chemical  agents. 

A  New  Amebican  Silkworm.— It  appears,  from  Siiii' 
man't  JounkU,  that  after  numerous  experiments,  Mr.  L. 
Trouvelot,  of  Medford,  Mass.,  has  succeeded  in  rearing 
successfully,  and  in  great  numbers,  AUaeua  Pciyphtmu9 
Linn.,  and  in  preparing  from  its  cocoon  an  excellent 
quality  of  silk,  possessing  great  lustre  and  strength,  and 
pronounced  superior  to  Japanese  and  all  other  silks,  except 
the  best  Chinese,  by  competent  judges.  The  silk  is  un- 
wound by  a  simple  process  perfected  by  Mr.  Trouvelot, 
each  cocoon  yielding  about  1,600  yards.  This  insect  is 
very  hudy,  being  found  throughout  the  Northern  States 
and  Canada ;  and,  as  it  feeds  upon  the  leaves  of  oak, 
maple,  willow,  and  other  common  forest  trees,  may  be 
reared  easily  in  any  part  of  the  country.  Mr.  Trouvelot 
has  gradually  increased  his  stock  from  year  to  year,  by 
raising  youug  firom  the  eggs  of  the  few  individuals  first 
captured,  until  he  has  at  present  seven  waggon-loads  of 
cocoons,  the  entire  progeny  of  which  he  proposes  to  raise 
during  the  coming  season.*  The  first  public  notice  of  his 
experiments  with  this  insect  was  given  by  Mr.  Trouvelot 
at  a  meeting  of  the  Institute  of  Technology,  at  Boston, 
about  a  year  ago,  when  he  exhibited  specimens  of  silk 
manufiurtured  from  it,  both  natural-coloured  and  dyed. 


dmmxtt. 


New  Charts  of  the  French  Coast.— The  Minister 
of  Marine  has  presented  a  report,  which  has  been  approved 
by  the  Emperor,  en  the  necessity  of  a  complete  revision 
of  the  charts  of  the  Fi'cnch  coast,  and  a  re- publication  of 
the  PiloU  Frangais,  The  charts  now  in  use  date  from 
1816  to  1838,  and  since  that  time  great  changes  have 
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taken  plaoe  in  the  coast  line,  as  well  as  in  the  pxoflle  of 
the  bottom.  It  is  therefore  determined  that  the  whole 
shall  be  completely  reTised,  and  it  is  said  that  the  work 
can  be  completed  with  the  ordinary  means  at  the  disposi- 
tion of  the  Director-Oeneral  of  Maritime  Charts  and 
Plans,  without  dnwing  upon  any  extraordinary  resooroes 
whateyer. 

Unitco  Eivodom. — SxATisnoB  OF  TEX  Papkb  Tbadx. 
— Quantities  of  paper  (except  hangings)  imported  and  ex- 
ported:—      


■ 

s 


1863 
1863 
1864 


Patba  Imvostsb. 


3^ 


cwts. 
116,92? 


ewu. 
?3^06 
133,401  56,28a 


163,064 


it 


I 


cwts. 

180,432 

102,683 


89,663  242,607 


Pavbs  BxrosTBS. 


Brittoh. 


8 

if 

i 


ewu. 

93, 
111,< 
116, 


100  36 
612  49 


ewts. 
,136 
,006 
071|61,Y34 


t 


cwts. 
129,326 
160,618 
167,806 


8 


ewt*. 

9,800 
14,666 
23,462 


cwts. 
3,608 
3,618 
4,986 


ewts. 
13,308 
18,173 
28,438 


Value  of  paper  (except  hangings)  imported  and  ex- 
ported, and  quantities  of  rags  imported  and  exported  :^- 


i 


1862 
1863 
1864 


420,948 
440,198 
622,447 


Total  EzpocU 
(cxeapt  haofliifft). 


Britlih. 


441,103 
648,267 
660,092 


M 
31,600 
46,469 


M 

61,664 

163,611 


••• 


Bait,  fta.  Ibr  Papiffb 


>,«a.mrj 


33,942 

46,447 
67,817 


Enmtad 
Bridiliud 


4,716 
4,429 
2,663 


The  foregoing  6gures  go  to  prove  that  the  British  paper 
trade  was  not  so  greatly  interfered  with  as  was  supposed 
would  be  the  case,  by  foreign-made  papers.  Altnoogh 
the  import  of  foreign-made  papen  has  been  steadily  on 
the  increase  since  the  removal  of  the  excise  duty,  the 
make^and  export  of  British  papers  have  also  largely  in- 
creased. Instead  of  there  being,  as  alleged,  a  deficiency 
in  rags  and  other  materials  for  making  paper,  the  imports 
have  mora  than  doubled  in  the  last  three  years,  the 
increase  being  chiefly  made  up  of  exports,  palm  leaves 
and  other  vegetable  fibres  from  the  shores  of  the  Medi- 
terranean, which  are  found  well  suited  for  common 
printing  papers. 


CfflOIQtS. 


AusTBALiur  Ubion  BBHBFrr  SooiBTT  (Stdnxt). — 
From  the  lait  report  it  appears  that  the  total  number  of 
members  is  181 ;  that  the  income  of  the  past  year  was 
£846  16s.  4d.  (of  which  £288  4s.  6d.  was  received  as 
monthly  contributions,  and  £118  lis.  lOd.  as  interest),  and 
the  expenditnrei  comprisiog  the  medical  officer's  salary, 
sick  allowances,  printing,  Ac,,  amounted  to  £216  Is.  5d., 
leaving  a  balance  in  hand  of  £181  14b.  lid. ;  and  that 
the  society  has  the  large  sum  of  £1,785  10b.  2d.  invested, 
bearing  interesL  These  (acts  show  that  the  society  is  in 
a  prosperous  state. 

ToBT  AnsLAiDC^-rhe  nnmben  of  immigrants  and 
emigrants  at  this  port  from  the  commencement  of  the 
year  1864  to  the  14th  December  last,  as  shown  by  the 
official  returns,  are  as  follows '.—Immigrants,  5,617; 
emigrants,  2,471 ;  increaee  of  immigration  over  emigration, 
8,046.  The  above  totals  include  the  following,  as  shown 
in  the  classification  adopted  in  the  returns : — 

ClMMt.                 Immiftmati,  SnaltrsBtt. 

Adults,  Males 2,§86  l,l46 

„      Females 1,686  662 

Children 896  878 


.•known 


his  residence  in  Avenue-road,  Begent's-park,  oo  Satordaj, 
April  1st.     Bom  in  Manchester  on  the  23rd  of  Jinnny, 
1817,  he  has  died  at  the  early  age  of  forty-eight.  Throvn 
in  early  life  by  the  fortunes  of  his  amily  imoog  th« 
working  olssses,  he  acquired  a  knowledge  of  their  cfaiuio- 
ter  and  oondition,  which  was  the  foundation  of  his  foban 
usefulnesB.    He  served  a  hard  but  salutary  apnentioedup 
to  manual  labour,  and  so  fitted  himself  to  beoome  tba 
exponent  of  its  wants  and  its  dauns.      BeslisiDg  the  dii- 
advantage  of  the  defective  education  common  to  Ui  dts 
at  the  period  of  his  early  lifis,  he  was  almost  solely 
indebtea  to  his  own  perBevering  exertions  for  the  koov- 
ledge  he  acquired,  and,  in  after  years,  so  well  iffbti 
Seeing  within  the  range  of  his  own  observation  tile  erilf 
socruing  to  the  working  dasses  from  intempemoe,  be 
threw  himself  with  all  the  aeal  and  energy  of  ha  youth 
into  the  temperance  movement,  which  wss  about  tint 
time  originated,  and  as  an  advocate  of  the  am  be 
obtfldned  a  wide  popularity,  and  exeroised  a  powerfol 
influence.    Arriving  at  manhood,  he  succeBfimy  ertib- 
lished  himself  in  extensive  commercial  undertakmgi,iDd 
while  in  these  pursuits  hii  desbe  to  benefit  the  cImm 
whose  educational  needs  he  was  so  well  acquainted  with, 
induced  him  to  oonmience,  from  philanthropic  motireii 
the  publication  of  those  well-known  works  designed  ix 
the  mteUectual,  social,  and   religions  elevatioQ  of  the 
people,  and   specially  adapted  for  their  requirementi 
These  works,  originating  from  a  benevolent  motive,  soa 
formed  the  nucleus  of  what  has  become,  in  the  hinds  of 
himself  and  his  partners,  Messrs.  Fetter  and  OslpiD,  i 
great  publishing  business.      In  private  life  he  wum^ 
respected.     Few  men  had  so  long  a  list  of  fineods,  tnd  it 
included  men  of  all  ranks  and  conditions,  by  whom  hi 
friendship  was  conndered  a  privilege,  and  from  whom  hii 
gentle  and  noble  qualities  won  respect  and  esteem. 


Botes. 


« 


MoBTALiTT  n  Fbawob.— The  Sutistical  Sooietf 
Fhmce  has  issued  a  statement  which  demands  ierioasooD* 
sideration,  namely,  that  while  the  mortality  of  Uwdooit 
present  surpaases  the  average  of  the  last  ten  years,  thilof 
Paris  has  duniniBhed  from  81  in  the  thousand  in  18tf  to 
25  in  1864.  This  is  but  a  loose  way  of  putting  the  os«, 
as  the  general  amelioration  in  the  case  of  I/iodoo  i 
omitted,  and  only  a  bad  year  selected  for  the  compinHB. 
JSowever,  leaving  out  all  question  of  London,  it  ii  v«y 
important  to  note  that  the  rate  of  mortality  in  Fnooe  hu 
materiallv  diminished.  It  appesn  that  that  of  F»»  mU 
from  8*12  per  cent,  in  1846  to  2-60  in  1862,  lod  « 
Toulouse  from  2*62  to  2*20  per  cent.,  the  IsBt-DUDsA 
town  exhibiting  as  low  a  mortality  as  the  whole  of  Fiu» 
The  great  towns  stand  in  the  following  order  with  respeo 
to  mortality: — ^Rouen  presents  the  highest  rata,  or  ^f-i' 
per  cent. ;  then  come  Marseilles,  Lille,  Paris  and  Bordesss 
equal,  Lyon,  Nantes,  and  Toulouse.  The  improveDcot 
during  the  period  named  has  not  been  in  the  same  ntiOi 
but  as  follows :— Bordeaux  exhibits  a  diminutioDof  d«^ 
to  the  extent  of  0-89  per  cent. ;  Lyons,  0*66 ;  ManeiU«, 
0-68 ;  Paris,  0-62  ;  Lille.  0-60 ;  Bouen,  047 :  Tooloosf, 
0*42 ;  and  Nantes,  0-82  per  cent.  only.  One  reasoo  vby 
Paris  has  not  benefited  in  a  more  sinking  W^''^!^ 
is  the  large  influx  of  adults  from  the  provinces,  wbicD 
naturally  keep  up  the  rate  of  mortality. 

City  Hobtioui^tubb.— The  Thames  Embankment Jj 
already  being  made  available  for  usefcd  and  omaooDtsi 
purposes,  for  beyond  the  south-west  comer  of  the  Idd^ 
Temple  gardens  Mr.  Broome  is  erecting  a  oooserTttoryj 
now  m  a  forward  state  of  completion.  These  gardeis  vui 
speedily  possess  a  collection  of  beantifulj^green-bove 
flowen  on  the  very  ground  over  which  two  months  >go 
flowed  the  river. 
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Cm  HoBTiouLTusB. — Sib, — ^When  I  inirodnced  the 
■object  of  city  borticaltare  to  the  Society  of  Arts,  in  my 
paper  on  the  eveoingof  March  29th,  it  was  with  a  feeling 
iht  it  was  one  of  considerable  dimensions,  far  beyond 
vfast  I  was  capable  of  treating  fully  myself,  and  that 
piobably  the  most  valuable  resnlt  of  my  remarks  would 
lethe  calliDg  out  from  others  of  observations  which  might 
be  more  practical  as  well  as  sugg^tive  than  my  own. 
Nov,  although  the  general  interest  of  the  subject  was 
iQostnted  by  the  unexpected  delivery  of  a  lecture  in 
WeBtminster,  on  the  same  evening,  on  a  branch  of  the 
faae  subject,  Window  Ghirdening,  by  Mr.Bosanquet,  which 
doabdesa  took  away  many  of  those  who  might  have  been 
present  at  the  Society  of  Arts,  and  have  added  their 
remarks  to  those  given  in  the  discussion,  yet,  as  it  was, 
several  new  facts  and  points  of  interest  as  well  as  results  of 
piactice  were  added,  evidencing,  I  think,  how  many 
people  are  thinking  on  the  same  subject;   and  this  is 
tiirtiier  illastrated  by  the  letter  of  Mr.  Bridges  Adams, 
in  last  Friday's  Journal,  on   "  Town  Gardens,"  which 
I  have  read  with  great  interest.      I  quite  accept  the 
feasibility  of  his  plan  of  flat  roofing ;  at  the  same  time,  in 
ihu  variable  climate,  and  so  high  in  the  air  as  on  the  tops 
cf  houses,  I  conceive  that  a  glass  covering  would  be  very 
adT&Qtageons,  not  only  for  the  sake  of  protection  from 
inoks   and    the   draught,    which    Mr.    Broome   spoke 
of  as  so    injurious  in  the  Temple  gardens,   but   that 
ther^y   an    additional    living   or    workroom  of   large 
dimeosioDS  is  obtained.    I    have  the  pleasure  of  fully 
socepting  the  remarks  of  Mr.  Adams  as  regards  the 
betnty  of  Paris  and  that  of  London,  and  how  that  of  the 
Utter  might  be  enhanced  by  the  individual  taste  of  its 
dtizens;  and  it  is  for  reasons  like  this  that  it  is  so  ad- 
vaotageoos  to  have  the  opportunity  of  bringing  the  sub- 
ject before   the  public    tnrough  the  medium    of   the 
Society  of  Arts.      It  is  very  evident  that,  not  only  in 
London,  but  in  most  of  the  great  and  incrcasmg  towns  of 
this  country,  this  love  of  horticulture  is  rife  and  active, 
sod  that,  separately  and  individually,  many  have  been 
practising  different  points  of  it,  without  being  aware  of 
what  others  have  been  doing,  and  without  mterchange 
of  ideas  and  experience.    For  instance,  1  for  one  was  not 
tt  all  prepared  for  the  fact,  as  given  by  Mr.  Broome,  that 
^thin  his  own  area  of  assistance  there  were  no  fewer  than 
twenty-four  floricultural  societies  in  different  parts  of 
LoodoQ,  each  numbering  from  100  to  120  members,  who 
held  exhibitions  twice  a  year.    I  dare  say  this  was  a  new 
fact  to  most  of  those  who  were  present  that  evening. 
This  had  direct  reference  to  flower  shows,  which  form  a 
voy  pleasing  department  of  the  subject,  and  one  which 
(ui doubtless  be  carried,  especially  by  intercommunication, 
fvheyood  its  present  condition.    But  I  need  hardly  say 
thtt  the  subject  of  City  Horticulture  is  one  that  goes 
fir  beyond  mere  flower  shows;   it   is  one  that   nods 
tympathy  in  the  heart  of  English  people  without  show, 
u  indeed  the  remarks  made  by    Mr.  Philip  Palmer, 
Mr.  Bailey  Denton,  Mr.  George  Wilson,  Mr.  Sowerby, 
Hr.  Slack,  Mr.  Wentworth  Scott,  Mr.  Broome,  and  Sir 
Thomas  Phillips  all  tended  to  show.    These  few  words 
Hive  been  called  forth  by  those  of  Mr.  Bridges  Adams 
of  last  Friday,  and  I  am  glad  to  find  in  him  a  fellow- 
^boarer  in  the  same  subject;  but  before  I  saw  them 
I  had  written  a  few  lines  in  reference  to  "  Orchards  in 
Cheapside,**  as  alluded  to  by  Mr.  Wilson  in  the  discussion, 
Md  which  I  hope  I  shall  not  be  taking  up  too  much 
^pace  by  asking  you  to  append  to  these. — In  the  dis- 
cQfiBion    on    Wednesday     evening    last,     Mr.    George 
Wilson  alluded  to  an  article  which  appeared  in  one 
of  the  periodicals  two  or  three  years   ago,  in  which 
the  author  recommended  the  growing  fruit  trees  on  the 
roofs  of  houses  in  the  heart  of  London.    Those  interested 
in  the  subject  of  dty  horticulture  would,  I  think,  be  glad 


to  know  the  name  of  the  periodical,  and  the  date  of  the 
number  which  contained  the  article  in  question,  and  also 
whether  the  author  had  put  in  practice  his  suggestion, 
and  if  it  was  successful  in  tiie  production  of  fruit.  Leaves 
it  is  easy  to  produce.  Flowers  require  an  effort  on  the 
part  of  a  plant,  but  fruit  is  the  ultimate  aim  and  success 
of  its  vitality.  Mr.  Slack's  success  was  remarkable,  in 
the  production  of  such  fine  grapes  in  his  glazed  attic  in 
Mount- street  as  he  described  on  the  same  evening,  and 
is  most  encouraging  to  those  who,  like  myself,  believe 
that  the  tops  of  houses  in  the  metropolis  and  other  largo 
cities  may  be  made  pleasurable  as  weU  as  useful,  by  one 
and  the  same  means,  that  is  by  the  use  of  glass  instead 
of  slate,  and  at  no  great  increase  of  expense.  An 
additional  consideration  may  enter  here,  viz. :  that  by 
this  means  a  portion  of  the  enclosed  contents  of  houses 
will  be  utilized,  which  often  now  are  wasted,  viz. :  the 
pointed  roofs,  which  are  often  shut  off  by  a  ceiling,  and 
used  for  nothing,  and  are  lost  for  any  purpose,  even  that 
of  ventilation ;  whereas,  if  used  as  suggested  by  Mr. 
Slack's  experience,  they  would  serve  both  for  the  pur- 
poses of  ventilation  and  the  growth  of  plants,  flowers, 
and  fruit  trees.  I  confess  also  that  I  am  anxious  to  hear 
what  those  who,  in  the  habit  of  employing  in  numbers, 
such  artizans  as  require  the  best  light  for  their  work, 
may  think  of  the  construction  of  such  fully-lighted  and 
well-ventilated  work-rooms  in  the  elevated  situations 
proposed,  above  the  denser  strata  of  London  fog ;  and  I 
venture  to  ask  you  to  put  this  question  in  your 
journal,  in  the  hope  of  eliciting  practical  opinions  on 
this  point.  Light  is  also  known  to  be  productive  of 
healtn  in  human  beings  as  well  as  in  plants,  &c, 
I  believe  there  are  data  showing  that  the  shady  sides 
of  large  buildings,  containing  a  large  number  of  occu- 
pants, are  not  so  healthy  as  those  which  are  towards 
the  sun,  and  thus  enjoy  a  larger  portion  of  light  Also, 
to  put  an  extreme  case,  an  attic  is  a  more  healthy  place 
to  live  in  than  a  cellar,  and  this  I  apprehend  does  not 
rest  only  on  the  pure  air  of  the  former,  but  also  on  its 
greater  degree  of  light.  Where  the  young,  as  in  the 
case  of  milliners,  flower-makers,  embroiderers,  &c.,  are 
employed  in  sedentary  occupation,  how  far  more  healthy 
would  ihey  be  if  working  in  well-ventilated,  airy, 
well-lighted  rooms,  with  flowers  growing  round  them, 
than  in  stifling  dose  rooms,  where  the  air  and  occu- 
pation together  are  so  apt  to  lead  to  consumption  I  It 
appears  to  me  that  arrangements  of  this  kind  are 
highly  favoured  by  the  cheap  rate  at  which  glass  can  be 
now  obtained.  At  no  other  period  of  the  history  of  the 
world  and  of  architecture  could  glass  be  obtained  so 
cheap.  And  it  does  not  appear  that  we  have  as  yet  by 
any  means  fuUy  utilized  this  important  advantage  of 
having  at  our  easy  and  economic  command  a  material 
pervious  to  light  and  impervious  to  weather. — I  am,  &c., 
John  Bell. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

MoR.  ..^ledical,  8. 

Society  of  Englneen,  1,   Mr.  George  King,  **  On  Irrigation 
with  Town  Sewage.** 
This.  ...Society  of  Arts,  8.    Cantor  Lectures.    Dr.  F.  Grace  Cal- 
Tert,  "  On  loine  of  the  Most  Important  Chemical  Disco- 
reries  made  within  the  last  two  years.**    (Lecture  II.) 
Civil  Engineers.    No  Meeting  on  Easter  Tuesday. 
Statistical,  8.    Mr.  Hyde  Clarke,  "  On  the  snppoeed  Ex- 
tinction of  the  Turks,  and  Increase  of  the  ChristiaBs  in 
Turkey." 
Pathological,  8. 
Anthropological,  8. 
Wbd.  ...Society  of  Arts,  8.    Mr.  B.  Waterhonse  Hawkins,  **  On  the 
Preserratlon  of  Natural  EUstory  Specimens  for  Mnseom 
Purposes.** 
Meteorological,  7. 
Microscopical,  8. 
TmjRS...Linna»n,  8.  Mr.  John  Miers,  F.R.S.,  *'  On  QripidM,  a  New 
Genus  of  Lcutacecg.** 
Chemical,  8. 
Numismatic,  7. 

FBI Philological,  8. 

Sat R.  Botanic,  3|. 
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PAKLIAMEMTAKiT   PAPERS. 


SBSSIONAL  PBINTED  PAPERS. 

Ptf.  De/frerei  on  21  <<  March,  1865. 

Kvmb. 
63.  DilIs-^LooomoiiTC8  on  Roadf. 
75.      „      Bank  Notes  Ivroe  as  amended  in  Committee). 

78.  „      Cbcmistfl  and  Druggists. 

3  (278  and  979).  Railwa/  and  Canal,  Ao.,  Bills— Board  of  Trade 
Reporta,  ParU  278  and  279. 

107.  Eaat  India  ( McDongall's  DldnfectlnffPowder)— Deapatoli. 

108.  Eaat  India  (Sanitar/  Commission) -Despatoh. 
184«  Proeetsions  Act,  Ac.  (Ireland)— Instractlona. 

Delivered  on  22iid  Marehf  1866. 

79.  DUla— Land  t)ebenturei  (at  amended  by  the  Select  Committee). 

80.  «,     Land  Debentures  (Ireland)  (as  amended  Ij  the  Belecft 
Committee). 

83.      „      Metropolitan  Houseless  Poor. 
33.  Metropolitan  Board  of  Works — Report. 
94.  Opiam — Return. 

Schleswlg,   Holstoin,   and    Lanenbiirg--CoReapondeno8  re- 
specting Prorisional  Reo(^nition  of  a  Flag. 
Discriminating  Duties  (Prance,  Portugal,  an^  Spain;— Cor- 
respondenee. 

Delivered  m  23rd  Mareh^  1865. 
Bill— Pilotage  Order  Confirmation  (as  amended  bj  iSie  Seleet 

Committee). 
Narf  (Crime  and  Punisliment)— Report. 
Park  Lane  and  Plecadill/  Thoroughfare— Correspondence. 
Staplehnrst  Parish— Return. 
Treasnnr  Chest  (1863-64  >—Aeooani. 
Public  House  Closing  Act— Returns. 
Oats,  Beef,  and  Mutton— Returns. 
Gharitj  Commission— Twelfth  Report  of  Commlssloiioi*. 

Delivered  on  24/A  March,  1865. 
Bills— Chemists  and  Draggists  ( No.  2). 

„      Teats  Abolition  ( Oxftwd ). 
u).  ClTil  iJerrice  Estlnutes  (1865<«6)— Class  XL 
Niger  River — Correspondence. 
Unitj  Bank— Correspondence. 
Chelsea  Bridge— Return. 
Thames  Embankment— Correspondenee. 


81. 

lis. 
132. 
138. 
138. 
141. 
143. 


84. 

85. 

90  ( 
135. 
142. 
148. 
148. 

69. 
82. 


88. 

89. 


Delivered  on  Mth  and  27(&  March,  1868. 
Billa— Count/  Voters  Registration. 
„     Drainage  and  Improvement  of  Lands  (Ireland)  Pro- 
tialonal  Orden  Confirmation. 
Roman  Catholic  Oath. 
Lahore  Bid&oprie. 
Inolosnre. 
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J^\r4m  OmmUiimttn  ef  Patmm  JoumtH,  AprH  Ifh, 
OtAirfs  OF  PsonsioKAL  PBffrtcnoir. 

Air,  stores  for  heating— 650— R.  Howson. 

Aeriform  fiolds,  obtaining  motive  power  firom— 827— M.  P.   W. 

BonltOD. 
AlmondL  madnlne  for  peeling— 760— J.  H.  Wathew. 
Antiaeptio  fluids,  apparatus  for  treating  timber  with— 784— S.  B. 

Bonlton. 
Animal  matter,  preparing  waste-^893— W.  M.  Fuller. 
Apatite,  method  of  trea4iog-8— M.  R.  Leverson. 
Bells*^l77— R.  Wilson. 

Beer,  composition  for  clarifying— 799— W.  B.  Coleman. 
Bottles,  protective  Ia1>els  for— 853— W.  Betts. 
Brushes— 764 — J.  Vcro. 

Candles,  machines  for  cutting  the  tips  of- 674— J.  L.  Field. 
Candles,  treating  UiXj  matters  for  the  mannfactare  of— 617— R.  A. 

Brooroan. 

C  -nvas,  method  of  treating,  Ac— 752— W.  M.  Williame. 
Caustic  liquor— 629— T.  Nicholson. 
Chains,  ornamental  metallic— 843— E.  Wolrersoa. 
Cloth,  preparing— 762— T.  Kenyon,  Jan. 
Coal,  apparatus  tor  the  dIstUlatioa  of— 796— W.  M.  WUllami. 
Compounds,  preparing  lubricating— 867— W.  West. 
Cotton  gins— 851— W.  Richardson. 
Cotton,  machines  for  preparing— 766— -T.  Ogden. 
Deep  water,  apparatus  for  pajingout  telegraph  eablet  In— 826— R. 
Tidman. 

Designs,  apparatus  for  indicating— 815— D.  Maokensle. 

Fire-arms,  breech-loading— 711— R.  A.  Brooman. 

Kre-arms,  breeeh-loadlng-773-J.  T.  Cook  and  J.  T.  Cook.  inn. 

y  rult,  machinery  for  dressl ng—  502  -  D.  Barr. 

Furnaces,  apparatus  tor  hcaUng  blast  for— 891— J.  Plajer. 

Oas,  carburetting— 596— W.  R.  Bowdi'ch. 

Grain,  apparatus  for  thrashing— 736— M.  Mclsel. 

Hand  power,  app«ratus  for  propelling  carriages  b/— 798— W.  LaB«. 

Mouses,  apparatus  for  the  protection  of— 619— C.  F.  Varle/. 

iluman  bodj,  apparatus  for  measuring  the— 635— J.  H.  Wilson. 

Hydrated  oilde,  preparation  of— 7»8— R.  A.  Brooman. 

Iron  and  steel,  refining— H06—M.  Morgans. 

Iron  safes— 459— J.  Fergusson. 


Iron,  machinery  for  working  puddled  balls  of— 779— W.  Meoehas. 
Japanned  goods,  ornamenting  the  sorfooet  cf— 831— T.  Faimar  and 

F.  Lewis. 
Knives,  Ac,  hardening^747— H.  Wetherad. 
Laoe,  manufoctnre  of— 718— J.  Wllkie. 
Ijamp,  atmospheric  preasure— 562— W.  B.  Dalston. 
Light,  apparatus  for  obtaining— 841— O.  P.  Mardilild. 
Lighting  and  heating,  materials  for— 866— W.  Ohtfli. 
Machinery,  file  catting— 885— W.  Brookes. 
Metals,  machine  for  rolling— 736— J.  Ramsbotkn. 
Motive  power- 802— y.  Baker. 
Motive  power  engines— 661— W.  Clerk. 
Oars— 161— E.  D.  Faroot. 
Oil  foeders— 859— J.  Buckingham. 
Pasteboaid,  apparatus  for  cutting— 789— W.  CUt*. 
PeneU  shield- 746— C.  A.  Wheeler. 
^^H^  Propw  aetton  of  tiie  handi  of  pl^iN  Mpm  thB   <W  W. 

Pins,  foftenlngs  for— 881— t.  L.  PolTermaeher. 
Potatoes,  Ao.,  implement  for  paring— 857— C.  Biirfltt. 
Railwqr  trains,  eommonloation  between  paienniciii  naA 

839— J.  C.  Btovin. 
RoUways,  permanent  way  of— 738— W.  Loader. 
Ranges,  construction  of  kitchen— 875— F.  Thomat. 
Refleetote— 888— A.  8.  Stoeker. 
Roads,  loocmotite  engine  and  earrl^ee  for  oomnoa    Iffit    ft   B. 

Mackenzie. 
Safos,  locks  for— 778  —8.  Chatwood. 
Scarrea— 773— M.  Eley. 

Screws,  apparatus  for  cutting  the  threads  of— 888— J.  Ofeen. 
Sea  weed,  preparation  of— 877— R.  Toung  and  C«  F.  O.  QlaMbrd. 
Sewing  machines— 766 — 0.  Robinson. 
Sewing  machinery— 776— A.  Y.  Newton. 
Sewing  machines— 883— W.  N.  Wilson. 
Sewers,  Ac,  apparatua  for  asoertalaing  the  etale  of    S*>  — B.  W 

Barnes. 
Ships,  cabin  furniture  for — 829— C.  Bevan. 
Signals,  working  railway— 740— R.  Bell. 
Spatter  dashes,  method  of  closlng^658~B.  Carchoa* 
Spindles,  dec,  apparatus  for  lubricating— 782— J.  W.  Mld|ri«7* 
Stamping,  apparatus  for— 865— O.  Bishop. 
Steam,  increasing  the  mechanical  value  of— 748— B.  Latwrence. 
Steel,  casting  ingota  of- 861 —G.  J.  L.  LeOer. 
Sulphurous  acid,  obtaining— 729— A.  P.  Prioe. 
Telegraph  wires,  posU  for— 749— G.  Dibley  and  F.  Brabj. 
Traction  engines -863— J.  Buckshaw  and  W.  S.  UnderhllL 
Turpentines,  preparation  of— 670— J.,  B.  O..  and  C.  H. 
VentiUting  blinds— 879— U.  W.  King. 
Vessels,  oompoaitions  for  coating— 871— J.  G.  C.  Halkett. 
Vessels,  machinery  for   the   pi^pnlslon   of— 3179— J.  and  J.  E. 

Fothergill. 
Warpe,  apparatns  for  drying— 889— E.  Holroyd  and  J.  H.  Bolton. 
Washing,  machine  f<nr— 837 — J.  A.  Swan^. 
Weaving,  looms  for— 845— J.  Milton. 
Weaving,  looms  for— 750 — J.  Bullough. 
Weighing  machlnea— 757-^.  MoConneU. 
Wheel  gearing— 744— J.  Standfield. 
Wool,  apparatus  for  combing— 622— 8.  and  W.  Smith. 
Wool,  apparatus  for  washing— 808 — G.  E.  Donlsthorpe. 
Tarns,  method  of  treating— 490— J.  Malllson. 
Tarn,  roannfoeture  of— 774— I.  PhUlppetiud. 
Tards,  construction  of  ships*— 873 — T.  Qlvm,  Jon. 
Zinc,  machine  for  cutting  sheets  of— 662— R.  O.  Fisher. 

Ilnrurnoir  with  Coxplitb  Spboivsoatiox  Fiuo. 

Iron  rods,  mannfaotnre  of--0l2— H.  A.  BooMTiUe. 

PATun  Sbimd. 

348T.  J.  C8iieU. 

2501.  O.  H.  Ke^. 

2502.  T.  Adams  A  G.  J.  ParsoQ. 

2503.  J.  W.  Nottingham. 
2608.  W.  B.  Haigh  A  8.  Barlow. 
3510.  F.  Wllkine. 
2522.  £.  Morlde. 
3527.  M.  Henry. 


S849.  H. 

2651.  B.  Boinee* 

2661.  L.  P.  Q.  Bellet  a 

P.  de  Roarre. 
167.  0.  D.  AbeL 
207.  a.  HaeeMM. 
889.  T.  A.  A  M.  A.  Vf 
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A'Offi  OomnMmenufPalmu  Jow%ti^  ApHi  WtK 

PlTKITS  0«  WHICH  THl  BtAMt  DOTT  OF  £60  UAB  BUI  PAEB. 


1008.  S.  Farron. 
962.  J.  C.  Kay  and  W.  Hartley. 
966.  T.  Stiver. 
972.  W.  Begf* 

974.  J.  CoUing. 

975.  A.  Clark. 
1040.  J.  T.  Orioe. 

1062.  J.  Howard*  E.  T.  BOBsfleld, 

and  T.  PhiUipe. 
1097.  J.  Barbour. 
1113.  J.  W.  Ford. 
1248.  «l.  fi.  A.  Gwynne. 
1061.  J.  Park. 


991. 
1013. 
1014. 
1027. 
1007. 
1016. 
1028. 
1029. 

1032. 

1066. 

782. 


w .  Brown. 
J.  Jones,  /bb. 
J.  Langalea. 
O.  P.  Galea. 
J.  B.  H.  Andrew. 
J.  Knowelden. 
G.  D.  Mortens. 
L.  ChrMoph,  W.  Hawka- 
wortit,  A  O.  P.  Uaraing. 
J.  Petrie,iaB« 
If.  Mnasey. 

UF     D^^^^k^ 
TVb  IMnrVli* 


PATBHTS  OB  WBtOH  TBB  BtlMP  DOTT  Of  £100  HlB  810  fU». 

760.  T.  Greenwood,  J.  BaUey,  I   767.  H.  Bajl^  and  J.  Greares. 

and  J.  DoGkn^.  |   782.  W.  Rowett. 

787.  S.  Bickertea. 
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Obdinabt  Mebtinob. 

Wednesday  Evemngs  at  8  o'clock* 

Afbii«  26.^"  On  the  Wear  and  Tear  of  Steam-BoileiB." 
3y  F.  A.  Paobt,  Esq. 

2dAT  3. — "  On  Colonization ;  its  Aspects  and  Beaalts." 
ByWiLUAX  Stohss,  Eeq. 

Oantor  Leoturss. 
The  Third  Gourse  for  the  present  Session,  con- 
sisting of  six  Lectures,  **  On  Some  of  the  Most 
important   Chemical   Discoveries  made  within 
the  last  Two  Years,"  by  Dr.  F.  Grace  Galvert, 
I  F.R.8.,  F.G.S.  (Corresponding  Member  of  the 
I  Royal  Academy  of  Turin ;  of  the   Soci6t4  In- 
dufitrielle  de  Mulhouse ;   of  the  Soci6t6  Impe- 
riale  de  Pharmacie  de  Paris,  <fcc.),  is  now  being 
delivered  on  Tuesday  evenings,  at  Eight  o'clock, 
as  follows ; — 

AfUL  25th. — JjEOVoaM  8. — ^On  the  Disoovories  in  Agri- 
eoltonl  Ghemistiy. 

Mat  2ho. — Lbcttubb  4. — On  the  Disooveries  in  Fhy- 
B(%ic^  Chemistry. 

Uat^h. — Lbotubb  5. — On  the  Discoveries  in  the 
Clknaistiy  of  Bocks  and  Minerals. 

Xat  16th. — Leotttbh  6. — On  the  Discoveries  in  the 
Cbemistry  of  Metals  and  Alloys. 

These  Lectures  are  free  to  Members  (without 
ticket),  and  every  Member  has  the  privilege  of 
admitting  One  Friend  to  each  Lecture. 

Instixution. 
The  following  Listitution  has  been  received 
into  Union  since  the  last  announcement : — 
St.  Helen's  (Lancashire)  Mechanics'  Institution. 


Nineteenth  Ordinary  Meeting. 

Wednesday,  April  19, 1865;  Professor  Robert 
Bentley,  Member  of  Council,  in  the  chair. 


The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Balfem,  John  Edward,  6,  The  Lawn,  Shepherds'-bush,  W* 

Bedder,  William,  Saltash,  Cornwall. 

Boroechitzl^,  J.  F.,  82,  Tavistock-place,  W.C. 

Hotly,  William,  Salisbury  Villa,  Upper  Norwood,  S. 

Buckley,  B.  S.,  Mossley,  by  Manchester. 

Clever,  Joseph,  7,  Coleman-street,  B.C. 

Cozens,  Samuel  E.,  Phoenix  Wharf,  Soathwark,  8.E. 

Davison,  Thomas  Langmore,  2,  Lavender-tenace,  Laven- 
der-hiU,  S.W. 

Edwards,  Samuel.  13,  Limes-grove,  Lewisham,  S.E. 

Qreen,  Johu,  2,  Qiouce^ter-place,  Lower  Tnlse-hiU,  8. 

Hawke,  John,  8,  Brockley-villas,  Brockley-road,  New* 
cross,  S.E. 

McClellan,  Samuel,  7,  Cambridge-terrace,  Upper  Lewis- 
ham-road,  S.E. 

Shanks,  James,  St.  Helen's,  Lancashire. 

Skelton,  John,  jun.,  M.D.,  105,  Great  Bunell-street,  W.C. 

TapliD,  Thomas,  14,  St.  James's-square,  S.W. 

Westhead,  Albert,  20,  George-street,  Hanover-square,  W. 

Westhead,  Edwd.  S.,  20,  George-street,  Hanover-eq.,  W. 

Wilkinson,  T.  L.,  1,  Ycrk-vilUs,  Sydeuham-park,  S.E. 

Wynne,  F.  Osborne,  Archclifie-street,  Dover. 

The  following  candidates   were  balloted  for 
and  duly  elected  members  of  the  Society : — 

Austin,  Charles  E.,  7,  Broad-sanctuary,  S.W. 

Bradley,  E.  B.,  1,  Church-meadows,  Sydenham,  S.E. 

Brown,  George,  Bruckwood-house,  Croydon,  S. 

Buckney,  Thomas,  12,  Brunswick-square,  Camberwell,  S. 

Canning,  L.,  Abbey- wood,  S.E. 

Chambers,  W.  Oldham,  Lowestoft. 

Cooke,  Rev.  John  Hunt,  Elm-grove,  Southsea. 

Costeker,  John,  St.  John's-hill,  Wandsworth,  S.W. 

Da  Silva,  Johnson,  Bumtwood ,  Wand8worth-oommon,S.  W. 

Laslett,  Thomas,  Devon-house,  Maryon-road,  Charlton, 
S.E. 

Lewin,  William  Henry,  185,  Southampton-street,  Cam- 
berwell, S. 

Lloyd,  Percy,  Ash-villa,  Burnt-ash-lane,  Lee,  S.E- 

Lucas,  Charles,  9,  Louvaine-road,  St.  John's-hill,  Wands- 
worth-common,  S.W. 

Massey,  Hugh  H.,  38,  Cambcrwell-green,  S. 

McArthur,  Alexander,  Kaleigh-hall,  Brixton-rise,  8. 

McEwan,  James,  88,  Cannon-street,  E.C. 

Nagle,  Rev.  W.,  1,  Blackheath-villas,  Blackheath,  S.E. 

Parker,  Thomas,  10,  Brunswick-square,  Camberwell,  S. 
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The  Paper  read  was— 

ON   THE  PRESERVATION  OF    NATURAL  HIS- 
TORY SPECIMENS  FOR  MUSEUM  PURPOSES. 

Br  B.  Watkbhouse  Hawkins,  Esq.,  F.G.S. 

Moseums  have  during  the  last  25  years  become  so  im- 
portant  an  element  of  civilization  and  education  that  they 
iorm  a  subject  for  discossioa  quite  within  the  true  province 
of  the  Society  of  Arts,  and  the  first  question  I  would  sug- 
gest is — Do  the  nataral  history  specimens  in  their  present 
state  fulfil  their  purpose  of  teaching,  and  of  assisting  the 
public  to  appreciate  the  advantages  of  a  knowledge  of 
natural  history  in  any  proportion  to  the  vast  cost  of  their 
collection  and  preservation  ? 

The  late  Prof.  Edward  Forbes,  in  a  valuable  pamphlet 
on  the  uses  of  musenms,  says — "  It  is  to  the  development 
of  provincial  museums  that  we  must  look  in  future  for  the 
extension  of  intelleotaal  pursuits  throughout  the  land." 
He  then  goes  on  to  say,  **  When  a  naturalist  goes  from 
one  country  to  another  his  first  inquiry  is  for  local  collec- 
tions. He  is  anxious  to  see  authentie  and  full  cabinets  of 
the  productions  of  the  region  he  is  visiting,  and,  if  pos- 
sible, to  study  them  apart  and  not  mingled  with  general 
or  miscellaneous  collections.** 

*'  For  general  aflSoities  of  objects  thatooncem  the  whole 
world  he  seeks  the  great  national  collections,  such  as  the 
British  Museum,  the  Jardin  des  Plantes,  and  the  Royal 
Moseams  of  Berlin  and  Vienna,  but  that  which  relates  to 
the  particular  locality  he  is  endeavouring  to  become  ac- 
quainted with,  he  expects  to  find  either  in  a  special  de- 
partment of  the  National  Museum  or  in  a  separate  estab- 
lishment, the  purpose  of  which  is,  in  a  scientific  sense, 
patriotic  and  limited.  In  like  manner,  when  the  ioquh-er 
goes  from  one  province  to  another  he  seeks  first  for  local 
oolleetions.  In  almost  every  town  of  any  size  or  conse- 
quence he  finds  a  public  museum,  but  how  seldom  does  he 
tind  any  part  of  that  museum  devoted  to  the  illustration 
of  the  productions  of  the  district.  The  very  feature  which 
of  aU  others  would  give  interest  and  value  to  the  colleo- 
tion,  which  would  render  it  most  useful  for  teaching  pur- 
poses, has  in  most  instances  been  omitted  or  so  treated  as 
to  be  altogether  useless." 

The  public  attention  is  now  so  much  occupied  with 
fish  culture,  not  merely  in  the  nataral  history  sense,  but 
also  for  economic  purposes,  as  an  article  of  food,  and  of 
oommeroe,  and,  therefore,  legitimately  within  the  scope 
of  the  direct  action  of  the  Society  of  Ajts,  that  I  need  not 
give  any  other  reason  for  commencing  with  this  portion  of 
my  subject — ^tbe  preservation  of  fish  specimens. 

The  animal  kingdom  is  divided  into  two  great  classes, 
the  invertebrate,  comprising  the  molluscs,  the  radiata, 
and  articulata,  of  which  1  do  not  intend  to  speak — and 
the  vertebrata,  commonly  known  as  birds,  beasts,  and 
fishes,  which  will  form  the  subject  of  my  remarks.  This 
is,  however,  not  a  lecture  on  nataral  history,  and  I  need 
not,  therefore,  enter  into  a  description  of  the  construction 
of  Uie  vertebrata,  except  to  point  out  the  fact  that  they 
have  bony  frames,  to  which  muscles  and  tendons  are 
attached. 

Anglers  and  others  interested  in  fish  have  often  applied 
to  our  museums  to  see  a  complete  collection  of  preserved 
specimens,  but  even  at  the  British  Museum,  which  is  first 
in  cost  to  the  nation,  first  in  size,  and  first  in  the  vastness 
of  the  number  of  specimens  it  contains,  such  a  collection 
of  fish  is  not  to  be  seen  by  the  public.  There  are  two 
modes  of  preserving  fish  :  in  spirit  in  bottles,  and  by  dried 
skins  fastened  to  a  slab,  or  the  whole  stufi'ed  in  the  true 
sense  of  the  word ;  to  which,  colour,  varnish,  and  glass 
eyes  are  added  to  complete  the  life-like  aspect  of  the 
•*  fish  out  of  water."  Neither  of  ihcso  processes  gives 
much  idea  of  the  appearance  of  the  fish  while  living, 
and  specimens  thus  preserveil  are  not  of  fo  much  use  in  a 
natural  history  point  of  view  as  a  skeleton  of  the  fish 
would  he. 

In  the  spirit  bottle  the  whole  of  the  fish  is  preserved ; 


bat  thia  method  has  many  dtndTantagei,  which  lendsr  it 
nseless  as  regirds  the  general  |Niblic.  What  is  reqnind 
tor  them  Is  a  coUeetioo  in  wbioh  they  eaa,  at  a  glaue, 
see  the  various  differences  between  herring  and  pilchud, 
char  and  salmon,  <bc.,  and  become  acquainted  with  the 
modifications  of  form  peculiar  to  the  various  kinds  of  fiih. 

One  disadvantage  is  that  the  convexity  of  the  sides  of 
the  spirit  bottles  deforms  the  objects  seen  through  them, 
so  that  specimens  preserved  in  this  manner  are  only  of 
use  to  the  naturalist,  who  removes  them  from  the  bottlei 
ibr  the  purpose  of  minute  examination.     To  obvBt« 
this  I  propcae  that  flat-sided  glass  caaes  or  boxes  iboold 
be  used.      Elxperiments  were  at  one  time  made  with  fl&t 
sided  glass  cases  at  the  Museam   of   the  College  of 
Surgeons,  and  at  the  British  Museam,  bat  these  b&i  io 
be  satisfactory ;  the  fluid  used  was  Goadby's  solatioii  (ipirit 
being  then  too  expensive  even  for  our  national  coUwtiooj, 
which  expands  with  every  variation  of  tempeiatore, sod 
it  was  found  impracticable  to  seal  the  cases  so  hinNti- 
cally  as  to  prevent  the  solution    from  ooaing  thnogli 
the  crevices,  and  not  only  producing  an  unsightly  ipfMU- 
ance  and  destroying  other  specimens,  but  also  sdouW 
ting  the  air  to  the  specimens  in  the  case. 

I  have  lately  seen  a  slate  frame,  of  a  very  simple  coo- 
struction,  invented  by  a  talented  engineer,  which  ii  held 
together  by  iron  bolts,  in  the  same  manner  ss  a  sista 
cistern,  and  which  would,  when  fitted  with  plate  glass  sides, 
form  a  hermetically  sealed  case,  in  which  the  specimens  of 
fish  could  be  admirably  displayed.  These  cases  could  bo 
erected  as  a  double  screen,  each  being  of  about  9  inches, 
or  the  whole  18  inches  in  width,  just  wide  enough  to  coi>' 
tain  the  body  of  the  fish,  and  thus  oocupyiog  a  smaller 
amount  of  space,  and  giving  a  better  view  of  the  specimeoi 
than  has  yet  been  afforded  by  any  other  method.  The 
specimens  in  bottles  would  still  be  retained  for  the  use  of 
the  naturalist,  and  thus  both  reauirements,  the  instmo- 
tion  of  the  general  public  and  the  mquu'ies  of  the  scieotifio 
man,  would  be  satisfactorily  met.  The  remarlcs  and  ng* 
gestions  which  I  have  made  with  reference  to  fiih 
apply  equally  to  all  other  animals  liTing  underwater  sod 
to  reptiles. 

Of  all  the  classes  of  animal  preserved  in  museums,  the 
most  successful,  or  rather  the  least  objectionable  m  ap- 
pearance,   have    always   been    the    birds.      The  eud 
arrangement  of  the  feathers  of  birds  preserves  the  nitunl 
appearance,  even  if  the  skin  be  supported  merely  hy  i 
wire  fiame;  but  such  specimens  generate  the  destnictira 
moth,  to  the  detriment  of  the  rest  of  the  museum  collec- 
tion.   This  modification  of  my  praise  of  preserved  bird^ 
must  not  be  applied  to  the  specimens  prapared  by  tfr. 
Gould,  Mr.  John  Hancock,  or  Mr.  Charles  Watertflo, 
who  possess  no  ordinary  amount  of  artistio  power  as  ^^ 
as  being  eminent  naturalists.    In  the  Great  Exhibitiooot 
1851  a  large  field  was  opened  to  the  taxidermist.    Id  ^ 
Sardinian  department  thero  was  "  a  remarkable  specimeo. 
It  exhibited  to  perfection  the  art  of  representing  the  living 
animal,  not  only  in  its  general  form  and  chaiacter,  bet 
marking  also  the  fine  and  delicate  undulations  of  the  flesh 
and  muscles,  and  all  the  anatomical  details  which  are  ex* 
ternally  traceable.    The  difficulty  of  effecting  this  is  « 
great,  that  generally  it  is  scarcely  attempted,  bat  in  tbu 
instance  the  artist  had  been  most  successful.    The  proced 
adopted  by  Sig.  Comba,  the  exhibitor  of  this  specimeo, 
has  been  that  of  modelling  the  animal  in  <^/' ^ 
from  that  model  forming  a  mould.    This  mould  enablea 
him    to   construct   a   figure  of  a   material  rssBrohUng 
papier-machtf,  retaining  all  the  fidelity  of  the  onpMj 
model.     Upon    this    figure   tlie   skm   was   stretched. 
Besides  this  artistic  specimen,  which  obtained  a  p^ 
medal,  there  was  a  collection   exhibited   in   1851  of 
Ploucquet.  of  Wurtemburg,  consisting  of  •  "  scries  oi 
scenes  taken  from  Kaulbach's  illustrations  of  the  well- 
known  German  story  of'  Reynard  the  Fox,*ande3ftrut«i 
with  great  skill,  expressiou  being  thrown  not  ouly  ^^ 
the  attitudes,  but  even  into  the  countenances  of  the  aw* 
mals."    The  skins  of  some  of  the  larger  specimens  cxni- 
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bited  by  M.  Plouoaaet  were  stretched  over  plaster  models.  I  And  the  skin  to  repUoe  the  flesh,  the  siie  of  the  sldii  being 
Mr.  Bartlett's  specunens  of  buds  obtaiDed  a  prize  medal   the  gnage  or  measure  of  the  quantity.    The  skin  is  care« 

folly  and  closely  sewed  up  when  fulL    This  is  the  opera- 


specimens  or  turos  ooiamea  a  prize 
ia  1851,  as  also  those  exhibited  in  1862  by  him  and  his 
papil,  Mr.  F.  W.  Wilson.  Hr.  John  Hancock  exhibited 
several  single  specimeos  and  groups  of  birds  and  animals 
in  1851  which  were  "  most  truthful  as  to  the  representa- 
tioD  of  the  habits  and  appearaoce  of  those  creatures,  and 
in  erery  respect  of  the  nigbest  merit,"  and  obtained  a 
prixe  medal. 

We  have  seen,  then,  that  papier  mach6  was  adopted 
{or  that  admirable  model  of  the  elk,  from  Turin,  sent  to 
ihd^hibition  of  1851,  by  Sig.  Comb4,  which  so  josdy 
reodTfld  ihe  medsL    I  hate  a  vivid  recollection  of  the 
beaotr  of  that  work,  and  am  confident  that  the  process 
hj  vbioh  it  was  produced  might  be  safely  adopted  for  all 
the  models  that  may  be    required  henceforth   in    our 
moieama ;  indeed,  I  can  state  uut  successful  ezperimeots, 
io  the  use  of  papier  mach^,  have  been  made  by  Mr.  Bart- 
lett's  pupil,  Mr.  Wilson,  at  the  Crystal  Palace,  the  light- 
ness vid  plastic  nature  of  the  material  affording  many 
fKilities  for  the  reproduction  of  the  true  form.   Its  clean- 
liness also  adds  much  to  its  value,  and  the  fiscilities  for 
attaching  the  skin  to  the  concavities  by  means  of  any  of 
the  cold  liquid  glues  now  in  use,  render  the  paper  model 
the  most  hopeful  means  for  the  improvement  of  taxidermy 
that  has  yet   been  suggested.      In  the  large  group  of 
sUg  and  dogs,  exhibited  in  1851.  and  afterwards  in  the 
possession  of  the  Crystal  Palace  Company,  some  of  the 
ikms  were  stretched  over  plaster  of  Paris  casts,  taken  from 
the  body  of  the  animal  immediately  after  the  removal  of 
the  skin,  but  this  material  is  too  heavy  and  brittle  for  gene- 
aluse. 

If,  then,  the   majority   of  our   museum    specimens 

are  not   at    present   good,    how   can   they   he    made 

better  for  the    future?     The    preservation   of  animal 

forms  is  one  of  the  most   ancient  arts  still  practised. 

Its  most  primitive  form  was  the  embalming  of  the  dead 

bodies  without  removing  the  internal  parts.    The  Greeks 

and  Romans  sdopted  the  still  more  crude  method  of 

dipping  the  body  in  melted  wax,  which  disguised  the  form. 

Theao  preparations  were  made  in  Egypt,  Greece,  and  Rome 

by  the  priests  who  collected  them  in  the  temples,  but  the 

idea  of  a  museum  of  natursd  history  originated  in  Italy, 

and  it  was  the  collection  of  an  Italian  amateur  of  this 

science,  which,  after  several  changes  of  hands,  formed  the 

noeleos  of  our  British  2eluj«eum.    Though  to  the  question, 

'-What's  in  a  name,''  there  is  a  stereotyped  answer, 

about  a  rose  by  any  other  name,  &c.,  I  believe  that  the  first 

step  towards  improving  the  character  of  our  museum 

ipcdmens   would  be  for  the   taxidermist  to  recast  his 

i»me,  and  drop  the  tiUe  of  "  stufier,"  "  bird  stuffer,"  and 

"beast stufTer,"  which  suggesto  only  a  kind  of  natural 

history  upholstery  ,littleabove  thestuffing  of  a  chair  cushion. 

If  he  adopted  some  more  elevated  title,  a  higher  class 

of  vork  would  be  expected  of  him,  his  specimens  would 

hsRibjected  to  artistic  criticism,  and  a  higher  price  would 

^  paid  for  them ;  we  should  thus  obtain  ten  good  well 

Reserved  specimens  of  typical  natural  forms  for  every 

tvdoty  or  thirty  of  the  ill-looking  grotesques  that  are 

now  so  closely  packed  in  the  cosUy  plate-glass  cases  of 

the  British  and  other  Museums. 

By  "well-preserved  specimens'*  should  be  nndentood 
Well  modelled  restorations  of  the  animal's  real  form  as  in 
life,  in  a  quiet  attitude,  at  which  the  spectator  could  gaze 
contentedly  for  some  minutes  without  that  feeling  of  im- 
patience for  the  creature  to  move  which  is  excited  by  be- 
holding an  animal  set  up  in  the  action  of  a  spring  or  leap, 
which  m  life  it  could  only  maintain  for  a  moment  of  time. 
The  production  of  well-preserved  specimens  of  this 
standard  is  not  so  easy  a  task  as  may  be  supposed  by  the 
ioexperienoed  spectator.      It  is  easy  to  condemn  a  stuffed 
animal  as  unlike  the  living  thing*  while  others  suppose 
that  it  cannot  be  wrong  because  it  is  the  thing  iuself. 
The  actual  skin  (say  they)  and  the  greater  part  of  the  bones, 
are  there,  and,  consequently,  it  only  requires  a  little  tow 
or  other  yielding  material  to  be  put  between  the  bones 


tion  of  stufltog,  as  it  has  been  practised  for  many  years. 

The  difficiUties  which  the  stuffer  has  to  contend  with 
are  tolerably  evident  in  specimens  now  exhibited.    These 
skins  of  deer,  antelopes,  and  the  wild  ass  from  Persia  are  a 
very  fair  average  of  the  state  in  which  tho  best  skioa  are 
received  from  abroad — bard,  shrunk  in  every  direction^ 
contradictory  of  the  original  form  of  the  animal,  some* 
times  preserved  by  applying  turmeric,  sometimes  tanned* 
yet  stilT  and  tmmanageable,  like  some  of  the  other  speci- 
mens present.     The  stuffer  has  to  cleanse  and  toftea 
the  skin  as  the  preliminary  step  to  his  future  operations; 
then,  having  made  out  the  species  or  its  affinities,  he  baa 
to  make  his   measurements   very  oarefully,  with   con- 
siderable deductions  and  allowanoes  for   the  stretohing 
of  the  skin  in  the  direction  in  which  it  may  have  been 
hastily  pulled  iVom  the  body  of  the  animal ;  this  hasty 
method    of    skinning  the   animal   has    generally    the 
effect  of   elongating  the  skin    in   one    direction,  viz., 
the  length  of  the  animal,  while  of  course  the  width 
or    circumference   of    the    body    is    disproportionately 
redooed,  as  the  exhibited  examples  will  demonstrate. 
It  will  therefore  be  seen,  that  the  stnOer  haa  to  remedy 
deformities  before  he    can    oonstmct   the   herd   finme 
work  that  is  to  unite  with  the  booea  already   there, 
being  left  in  the  skin,  as  the  thigh,  the  tibia,  and  tarsal, 
with  the  metaiaraals  that  oonstitote  the  bones  of  tkie  foot, 
or  he  may  have  to  make  an  entire  frame  or  substitute 
for  the  skeleton,  npon  which  he  must  place  the  rest  of 
his  model,  having  the  numerous  convexities  and  eon- 
cavities  that  shall  faithfully  represent  the   bulk  of  the 
muscles  and  sinews  covering  the  bones  of  the  animal  aa 
he  apoeared  in  life.  This  is  but  preliminary  ;  be  has  theD 
to  make  the  skin  fit  his  model  in  every  part,  or  perhapa 
it  would  be  more  correct  to  say  that  he  has  to  make  Ue 
model  fit  every  part  of  the  skin,  in  spite  of  thedeformitiea 
contracted  in  the  first  act  of  skinning,  whereby  it  haa 
been  both  stretohed  and  shrunk,  while  the  latter  effect 
has  been  iocreased  to  an  almost  unlimited  extent,  by  the 
drying  process  that  commenced  suddenly  in  the  tropksSy 
and  has  been  continued  during  a  long  voyage. 

The  eye  was  formerly  treated  as  a  mere  glass  button, 
without  any  regard  whatever  to  true  imitation  of  that  organ 
itself,  either  in  colour,  form,  or  expression.  In  1848  I 
was  induced  to  take  up  the  subject,  and  at  my  snggestioQ 
eyes  of  an  improved  character  were  formed  of  glaa% 
which  enabled  the  artist,  by  means  of  painting  and 
the  use  of  various  coloured  silks  and  a  backing  of 
velvet,  to  produce  an  artificial  eye  which  should  acou- 
rately  imitote  the  real  eye  of  the  aaimal.  These  eyea 
are  now  getting  into  general  use,  for  I  did  not  natent 
the  invention,  and  they  are  very  eheap.  Formerly  the 
only  good  artificial  eyes  were  to  be  had  in  Belgium,  and 
were  very  dear,  costing  fluently  as  much  as  £2  for  a 
single  pair  of  eyes,  and  even  then  it  was  not  in  the  power 
of  the  stuffer  to  adapt  them  specially  to  the  subject  in 
hand. 

With  such  materials  and  opposing  difficulties,  I  main- 
tain that  the  stuffer  of  birds  and  beasts  ought  to  be 
something  more  than  a  stuffer,  for  he  has  a  more  arduous 
task  than  the  sculptors'  modeller,  who  imitates  the 
external  form  of  a  Uving  animal,  vrith  more  or  less 
knowledge  of  the  internal  anatomy  or  framework.  If, 
then,  the  stuffer's  work  is  to  be  expected  to  bear  com- 
parison with  the  work  of  the  artist  modeller,  the 
many  greater  disadvantages  that  the  stuffer  has  to 
contend  with,  and  the  ingenuity  he  must  possess  to 
conquer  them,  should  be  taken  into  account,  and, 
as  greater  skill  and  better  education  are  required,  a 
higher  remuneration  and  rank  should  be  accorded  to  the 
artistic  workman  who  shall  at  all  times  prove  himself 
competent  to  adapt  the  distorted  skin  to  a  correct  artificial 
model,  possessing  the  true  form  of  the  animal  so  preserved. 
Whenever  this  style  of  preserving  specimens  of  natoral 
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history  can  be  accomplished  for  moseiim  parposes  we  may 
then  contentedly  forego  the  motley  crowd  that  now 
fills  the  costly  glass  cases  at  our  national  musenm 
and  nnprofitably  occupies  the  valuable  space  of  those  large 
rooms,  pronounoed  insufficient  for  the  continuous  influx  of 
stuffed  specimens,  but  which  might  be  large  enough  for 
well-selected  typical  forms,  having  the  real  skin  put  upon 
a  life-like  model,  side  by  side  with  a  type  skeleton  of  the 
group,  from  which  the  artist,  sculptor,  or  painter  could 
derive  instruction  sufficient  to  qualify  him  to  continue  his 
studies  ih>m  the  living  animals  belonging  to  the  Zoological 
Society,  who,  in  their  liberal  wisdom,  have  always  allowed 
artists  free  access  to  their  collection.  Then  we  should  have 
our  art-students  in  possession  of  the  same  facilities  for  the 
study  of  animal  forms  as  are  possessed  by  the  student  of 
high  art.  The  museums  containing  true  models  of  various 
animals,  in  lieu  of  the  present  style  of  stuffed  specimens, 
would  be  to  the  animal  painter  the  equivalent  of  the 
casts  from  the  antique,  to  educate  him  gradually  to  take 
advantage  of  the  animal  life  academy  always  to  be  found 
at  the  Zoological  Gardens. 


DISCUSSION. 

Mr.  G.  F.  Wilson,  F.B.S.,  said  Mr.  Hawkins,  in  his  veiy 
interesting  paper,  had  spoken  of  the  reservation  of  speci- 
mens of  fish.  Ten  years  ago  he  (Mr.  Wilson )  tried  a  great 
many  experiments  with  what  was  then  a  new  medium, 
viz.,  glycerine.  He  tried  the  effect  of  this  on  a  large  lake 
trout,  which  he  caught  in  Scotland,  and  enveloped  in  a 
doth  saturated  with  glycerine,  in  which  it  was  kept  in  a 
good  state  of  preservation.  It  was  afterwards  presented 
to  Prof.  Owen,  and  placed  among  the  objects  of  this 
character  in  the  museum  of  the  College  of  Surgeons.  He 
had  understood  that  the  same  medium  had  been  used  by 
Br.  Carpenter  for  the  preservation  of  star-fish.  He  should 
be  glad  to  hear  Mr.  Hawkins's  opinion  as  to  the  advan- 
tages or  disadvantages  of  the  use  of  glycerine  fw  the  pre* 
■ervation  of  this  class  of  object. 

Mr.  Geoboe  White  said  the  subject  which  had  been 
brought  before  them  in  so  interesting  a  manner  naturally 
suggested  the  inquiry  how  museums  might  be  made  edu- 
cationally valuable.  The  wants  of  the  scientific  inquirer 
and  of  the  artist  had  been  more  or  less  considered  in  our 
museums  of  natural  history  ;  but  there  was  one  point  to 
which  the  prominence  it  deserved  had  not  been  given — 
that  was  the  general  educational  uses  of  these  establish- 
ments. They  had  heard  this  evening  that  the  British 
Museum  was  not  so  largely  visited  by  the  public  as  was 
formerly  the  case.  He  was  not  at  all  surprised  at  that  fact. 
As  the  natural  history  specimens  there  got  dingy  and  dusty, 
and  as  people  came  to  know  more  about  them,  and  as,  more- 
over, they  could  often  see  better  specimens  in  other  mu- 
seums, it  was  not  surprising  that  our  great  national  collec- 
tion was  not  attended  by  such  large  numbers  as  was  the 
case  some  years  ago.  Mr.  Hawkins  had  made  the  remark 
that  there  was  no  class  of  specimen  in  which  they  had 
succeeded  so  well  as  in  birds;  with  great  deference  he 
thought  they  were  amongst  the  most  unsuccessful 
portions  of  the  museum.  When  a  boy  he  (Mr.  White), 
like  most  others  in  the  country,  aroused  himself  a  great 
deal  in  searching  the  hedge-rows  for  birds'  nests,  and 
acquired  a  large  collection  of  eggs ;  he  also  practised  to 
some  extent  as  an  amateur  taxidermist,  and  it  was  a 
great  prize  to  him  when  he  alighted  upon  a  book  on  ^hat 
subject.  He  then  gratified  his  tastes  by  preparing 
specimens  of  the  birds  of  the  locality  in  which  he  resided, 
and  it  was  not  till  he  was  a  young  man  that  he  visited 
the  British  Museum.  When  he  first  went  there  he 
must  say  he  was  disappointed  with  a  great  number 
of  things  be  saw.  He  was  recommended  to  go  again, 
and  to  confine  his  attention  to  one  particular  class  of 
object  to  which  his  tastes  inclined.  At  that  time  there 
were  scarcely  any  birds'  eggs  in  the  museum,  and  with 
regard  to  the  birds  themselves,  he  put  the  question  to 
himself,  "  I>o  all  birds  sit  upon  sticks  in  one  unvarying 


attitude?  and  are  they  all  constantly  ritting  with  their 
wings  closed,  and  their  bills  pointed  in  one  direction?" 
He  was  surprised  to  see  whole  regiments  of  water  wig' 
tails,  tom-tits,  and  yellow-hammers,  set  in  xows  aboTs 
each  other,  all  exactly  alike ;  and  he  could  learn  no  more 
from  looking  at  twenty  or  thirty  than  ho  could  from 
looking  at  one.  Then  he  was  struck  with  the  thoogbt, 
«  How  little  all  this  exhibitioD  teaches  me.*'  At  the 
time  he  spoke  of  tiiere  was  no  classification  of  the  birdi, 
and  the  labelling  was  extremely  imperfect.  Analteratioo 
had  taken  place  in  that  respect,  bat  very  great  impioTe* 
ments  were  still  required,  instead  of  having  thousudi 
of  birds  stuffed,  as  a  cook  might  do  for  roasting,  be 
would  have  them  in  fewer  numbers,  well  classified  sod 
labelled,  and  placed  in  natural  postures.  These  might  be 
varied  to  a  great  extent.  For  instancei  the  birds  might 
be  represented  as  flying  to  and  from  their  nests,  gfi^g 
food  to  their  young,  &o.  He  had  seen  nothing  wm  had 
given  him  satisfaction  in  this  respect  since  the  ExhSn* 
tion  of  1851,  and  in  comparison  with  1862  he  decidedlj 
gave  the  palm  to  1861.  The  expression  and  attitodei 
of  the  birds  and  animals  shown  there  were  Landseer-like, 
and  all  the  features  of  life  were  admirably  preserved.  On 
this  subject  he  believed  a  great  work  might  be  under* 
taken  by  this  Society  by  the  exercise  of  its  inflaeocc 
to  render  museums  of  national  history  more  edocatiooally 
interesting  and  entertaining  to  the  masses  who  visited 
them. 

Mr.  J.  Beavinoton  Atkinson  had  not  intended  to 
make  any  remarks  on  the  subject  treated  by  Mr.  Havkini 
in  his  most  interesting  and  instructive  paper,  but  he  bsd 
been  induced  to  rise  TOcause  a  point  had  been  raised  in  it 
which  had  involved  a  subject  in  which  he  had  long  felt 
epecifld  interest — ^that  of  art  and  the  connection  which 
existed  between  science  and  art.  The  points  to  which 
they  had  had  their  attention  directed  were  of  great 
practical  importance,  and  the  few  remarks  he  should 
make  would  have  relation  to  that  part  of  the  subject 
with  which  he  was  more  particularly  oonceined.  It  vu 
related  in  the  life  of  Haydon,  the  painter,  that  he  and 
his  pupil.  Sir  Edwin  Landseer,  made  a  careful  dis- 
section of  a  lion,  as  a  necessary  part  of  the  education  of 
an  artist,  showing,  as  had  been  pointed  out  by  Mr.  Haw- 
kins, how  strongly  these  distinguished  men  felt  that  a 
thoroughly  educated  artist  had  something  more  to  do 
than  to  attend  merely  to  the  gloss  on  the  skin  or  the 
texture  of  the  hair,  and  mustnecessaiily  study  theanatony 
of  the  animals  whidh  he  painted.  Some  of  the  marbles  id 
the  Vatican  afforded  the  strongest  evidence  that  artistiiD 
ancient  times  paid  attention  not  merely  to  the  superficU 
texture  of  the  skin,  but  to  the  accurate  configuratiooct 
the  body  of  the  animal  represented.  Coming  down  to 
the  present  time,  he  miffht  call  attention  to  a  recent  woik 
on  the  camel,'^  by  Elijah  Walton,  which  was  the  result  of 
really  diligent  and  careful  study  of  the  animal,  sod 
the  value  of  which  to  artists  and  students  of  natural  hi*- 
tory  could  hardly  be  overrated.  The  artistic  adtan- 
tages  of  really  correct  drawings  of  this  animal  had  been 
recognised  by  artists  and  critics.  Many  of  the  drawing 
of  the  late  distin^ished  artist  David  Uoberts  possefsed, 
no  doubt,  veiy  high  merit,  but  when  he  attempted  the 
delineation  of  the  camel,  he  failed  to  show  that  accnnte 
knowledge  of  the  anatomy  of  the  animal  which  wasmanuert 
in  the  works  of  another  great  artist,  Lewis.  The  art  value 
of  the  drawings  of  the  latter  was  immeasurably  greater, 
simply  because  he  understood  the  structure  of  the  caowj 
He  might  further  refer  to  a  painting  which  they  wouw 
see  at  the  forthcoming  exhibiUon  of  the  Boyal  Academy, 
by  Fredeiick  Goodall,  B.A.,  the  subject  being.  "A 
Flood  upon  the  Nile."  In  that  painting  they  wouW 
see  an  accurate  delineation  of  the  camel  —  *  nioff 
difficult  animal  to  draw,  because,  although  pronounceo 
in  its  articulations,  yet  in  its  movements  most  Jooss 

•  "The  Camel;  Its  Anatomy.  ProportioDS  and  Paces."  ^/ 
Elijah  Walton.    {Day  and  Son) 
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tod  nndecidod.  There  was  this  obvious  connection 
between  the  stndy  of  anatomy  and  art,  so  that  a  pic- 
tore  might  in  Hot  be  looked  upon  as  a  work  of 
cieDoe  as  well  as  of  art.  He  thought  what  they  had 
betrd  this  evening  enforced  a  truth  which  they  were 
more  and  more  rrady  to  admit — that  the  highest  science 
was  the  beet  and  traest  art ;  and  that  in  accuracy  of  detail, 
which  in  previous  years  had  been  considered  to  belong 
only  to  the  man  of  science,  would  the  artist  find  his  highest 
beanty. 

The  Cbaibhan  said  it  was  now  his  pleasing  duty  to 
mm  that  the  thanks  of  the  meeting  be  given  to  Mr. 
Hivkins  for  his  paper,  which  he  had  no  hesitation  in 
eiitncteriaing  as  one  most  interesting  and  instructive,  and 
be  trusted  it  would  lead  to  valuable  results.     Having 
been  a  pupil  of  the  Ute  Professor  Forbes,  he  well  recol- 
lected his  crushing  denunciations  of  the  different  museums 
be  found  in  passing  through  the  country,  and  his  regret 
tiiat  these  local  establishments  could  not  be  made  strictly 
edacational,  more  particularly  as  illustrating  the  natural 
hietoiy  of  the  locality,  a  view  advocated  by  Mr.  Hawkins 
this  evening.      No  doubt   the  great   difficulty  in  all 
museums   had   been   the   fact   of  the   inartistic   way 
in  which  the   natural  history  specimens  had  been  pre- 
served, in  no  degree  resemblmg  the  animal  itself,  or 
the  form    of  any   living    object    whatever ;    but   if 
these  objects   were   plac^   before   them   in  a  really 
satisfactoiy    form,   as   might    undoubtedly    be    done, 
though  it  would  require  a  great  deal  of  time  and  skill  to 
doit,  the  museums  would  be  more  frequented  than  they 
were  at  present,  and  would  be  more  valuable  in  an  educa- 
tional point  of  view.    With  regard  to  the  statement  that 
the  numbers  visiting   the  British  Museum    had   very 
materially  diminished,  it  was  to  be  borne  in  mind  that 
some  few  years  ago  it  was  the  only  exhibition  of  its  kind 
in  the  country ;  whereas  now  there  were  the  collections  at 
South  Kensington,  the  Crystal  Palace,  and  elsewhere. 
Moreover,  when  they  saw  such  inartistic  specimens  as  that 
eEzhibited  this  evening  as  a  fair  type  of  what  was  to  be 
met  with  in  the  natiomJ  collection  of  zoology,  it  was  not 
to  be  wondered  at  that,  with  the  improved  taste  of  the  age, 
such  a  collection  should  lose  its  attractions.    He  regretted 
that  the  subjeot  before  them  was  one  on  which  he_  had  but 
little  practical  knowledge,  his  own  department  being  more 
especially  the  vegetable  kingdom.    Hitherto  the  miserable 
dried  specimens  of  plants  UKially  seen  were  of  little  value 
to  the  scientific  man;  to  those  who  desired  to  know  what 
the  plant  r^dly  was  they  conveyed  no  idea.  ^  He  was 
hmppy  to  find  that  a  great  improvement  in  this  respect 
was  to  be  looked  for,  owing  to  the  modifications  introduced 
by  Mr.  Ward,  the  well-known  inventor  of  the  Wardian 
case.    His  idea  was  to  arrange  the  entire  vegetation  of  a 
partiealar  mountain  or  district  in  such  a  manner  as  to  be 
valuable  to  the  man  of  science  as  well  as  gratifying  to  the 
gfioeral  visitor.    Specimens  either  of  the  animal  or  vege- 
taUe   kingdom,  had  no  value  unless  they  gave  some 
contect  notion  of  what  the  objects  represented  really  were 
in  their  natural  state.    He  should  have  been  glad  to 
have  heard  some  further   discussion   with   respect   to 
preservative  substances.    He  agreed  with  Mr.  Hawkins 
that    Qoadby's     solution    was    not    satisfactory,     and 
the  only  reason  it  was  formerly  used  was  on  account  of 
the  great  expense  of  spirits.    He  believed  methylated 
spirit,  with  three  parts  of  water,  was  the  best  liquid  that 
could  be  employed ;  while  for  vegetables  and  plants,  salt 
and  water,  vinegar  and  water,  or  dilute    pyi-oligneous 
add,  answered  well,  one  special  advanUge  beiug  that  they 
preserved  the  colour.    He  was  sore  the  meeting  would 
unanimously  agree  that  their  thanks  were  eminently  due 
Mr.  Hawkins  for  his  paper,  and  for  the  peculiarly  clear 
and  artistic  manner  in  which  he  had  illustrated  his  subject 
on  the  black  canvas. 

The  vote  of  thanks  having  been  passed, 
Mr.  Watbrhousb  Hawkins,  in   acknowledging   the 
compliment,  expressed  his  regret  that  in  our  National 
Museum  the  intending  emigrant  and  colonist  sought  in 


vain  for  properly  classified  specimens  of  the  animals, 
birds.  &c,  to  be  found  in  the  new  country  to  which  he 
was  going.  He  thought  the  Society  might  assist  in  ob- 
taining something  like  a  geographical  arrangement  of 
this  kind,  showing,  even  if  only  on  a  small  scale,  the 
animals  of  New  Zealand,  Australia,  &c.  Such  an  exhi- 
bition would  be  of  great  value  to  those  going  out  as 
emigrants  or  as  collectors,  and  would  prevent  the  latter 
sending  home  useless  things  for  want  of  that  knowledge 
which  might  be  obtained  in  a  well-organised  museum. 

Mr.  Hawkins  illustrated  the  various  points  of  his  paper 
by  sketches  in  chalk  on  the  black  board,  and  exhibited  a 
collection  of  stuffed  animals  showing  defective  as  well  as 
meritorious  work  of  this  kind. 


DUBLIN  INTERNATIONAL  EXHIBITION. 

The  interior  of  the  builduig  now  begins  to  present  a 
very  busy  aspect,  the  works  of  the  contractor  in  pamt-  ^ 
ing,  decorating,  gUzing,  &c.,  being  completed,  and  gas- 
pipes  having  been  laid  throughout  the  buildmg ;  the 
business  of  the  exhibitors  has  begun  in  earnest,  in  fitting 
up  cases  and  arranging  counters,  goods,  &c.  The  court 
in  the  Indian  gallery  has  been  railed  in  preparatory  to 
the  work  of  fixing  cases  and  opening  packages.  In  the 
Colonial  gallery  the  courts  and  counters  are  all  up.  and 
we  see  packMes  from  Canada,  Nova  ScotU,  Mauritius, 
Natal,  Jamaica,  West  Africa,  Falkland  Isles,  Ceylon, 
Queensland,  Siam,  &c.,  waiting  to  be  opened. 

Among  the  conunisaioners,  &c.,  akeady  present  or  on 
their  way  are  Mr.  James  Morris,  representing  Mauntius ; 
Dr.  Forbes  Watson,  India;  Mr.  Tyndal  Bright,  Victoria ; 
Rev.  Dr.  Honeyman,  Nova  Scotia;  Mr.  A.  Ferro,  MalU; 
and  Mr.  W.  Hewitt,  China  and  Japan. 

The  preparations  for  the  due  reception  of  His  Royal 
Highness  the  Prince  of  Wales,  who  will  stay  with 
Lord  Wodehouse,  are  progressing  rapidly.  The  musi- 
cal performances  at  the  opening  on  the  9th  of  May,  with 
nearly  1,000  voices,  wUl  be  very  effective.  A  grand  baU 
wlU  be  held  in  tiie  building  on  the  12th,  to  which  only 
season-ticket  holders  and  members  of  the  Musical  Society 
with  which  it  originates  will  be  admitted.  The  Grand 
Lodge  of  Ireland  also  proposes  to  give  a  masonic  ball  ir 
the  Kince  remains  long  enough.  The  grounds  of  the 
Palace  are  already  beginning  to  wear  a  more  finished 
aspect,  consequent  on  the  fine  weather ;  and  conservatories, 
blocks  of  coals,  obelisks,  fountains,  and  other  objects  for 
which  room  cannot  be  found  within  the  building  are  to 
be  accommodated  there. 

Work  has  commenced  in  the  foreign  courts.  M.  Corbiere, 
the  representative  for  Fi'ance,  has  ^eady  got  his  court  m 
preparation  in  the  centre  of  the  building.  Germany, 
Italy  and  other  states  are  also  at  work,  their  goods  having 
arrived.    The  picture  gaUeries  begin  to  wear  an  attractive 

The  Queen  of  Spain  has  named  six  gentlemen  as  Royal 
Commissioners  for  that  country ;  and  about  fifty  pictures 
from  the  National  Gallery  at  Madrid  are  on  their  way  to 

Dublin.  ,     .  ^      .  , 

It  has  been  determined  that  the  jurors  for  the  several 
classes  shall  be  selected  by  the  Executive  Committee 
from  the  recommendations  of  the  several  committees  and 
representatives  of  foreign  countries,  and  in  accordance 
with  the  wishes  of  tiie  exhibitors.  This  mode  of  selection 
has  been  considered  preferable  to  the  direct  election  by 
the  exhibitors,  of  whom  it  is  not  to  be  expected  that  a 
large  proportion  wiU  be  present  in  Dublin  at  one  Ume ;  the 
difficulty  of  collecting  their  suffrages,  and  of  obtaining 
anything  like  agreement  among  them,  where  there  wasno 
opportunity  for  previous  meeting  or  consultotion.  was 
sufficientiy  apparent  in  1862 ;  and  the  unsatufactory 
results  of  the  system  then  adopted  have  induced  the  Com- 
mittee to  assume  the  responsibility  of  nominating  the  jurors, 
taking  care  to  consult  the  wishes  of  the  exhibitors,  and  to 
seek  for  the  assistance  of  tiie  most  competent  men  in 
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every  department  of  science  and  manafactnres,  both  at 
home  and  abroad.  With  this  view  the  several  foreign 
committees  have  been  requested  to  submit  the  names  of 
such  of  their  oonntrymen  as  they  wenld  reoommend  for 
the  office,  and  who  are  likely  to  visit  Dublin  for  the  pur- 
pose of  performing  the  duty.  The  design  for  the  medal 
18  by  the  celebrat^  medalliBt,  William  Geefs,  of  Brussels. 
It  is  a  handsome  composition,  representing  the  Spirit  of 
Progress  in  Arts  and  Manufactures  enriching  Ireland  from 
a  foil  cornucopia,  while  a  view  of  the  building  in  the 
background  and  various  emblems  of  industry  mark  the 
year  as  an  epoch  in  the  improvement  of  the  ooontry. 

The  leading  railways  have  already  conceded  a  reduction 
of  25  per  cent,  on  the  ordinary  return  fares,  and  it  is 
hoped  will  yet  run  cheap  excursion  trains  to  induce  num- 
bers to  visit  the  Exhibition  and  the  lovely  lake  scenery 
of  Ireland  in  the  antumn.  The  city  is  painting  and 
'  putting  on  its  biighteit  aspect  for  the  occasion,  and  a 
register  of  the  charges  for  lodging  and  hotel  accommoda* 
iimi  has  been  established  at  the  inquiry  office  in  the  build- 
ing. The  steam  packet  companies  have  redu(^  the 
d^ai^es  ooBsiderably  on  goods  intended  for  the  Exhibi- 
tion. The  Royal  Dublin  Society  has  conceded  the  use 
of  its  premises  for  such  agrioultuial  implements  and  goods 
as  cannot  be  accommodated  in  the  Exhibition  buUding ; 
and  altogethtf  the  arrangements  thus  far  promise  a  very 
great  sacoess  for  this  second  International  Exhibition 
originated  in  Ireland. 


THE  SEWAGE  OF  TOWNS. 
The  Sewage  Commission,  consisting  of  the  Earl  of 
BSssex,  Professor  Way,    Messrs.    Bobert  Bawlinson,  J. 
BennetLswes,  and  John  Simon,  have  just  issued  their 
report,  which  states  that  since  the   date  of  the  last 
report  (August,  1861)  the  commissioners  have,  through  a 
committee,  consisting  of  Mr.  Lawes  and  Professor  Way, 
continued  at  Rugby  the  experiments  which  were  under- 
taken in  1861  on  the  application  of  sewage  to  land. 
These  experiments  have  not  been  confined  to  the  applica- 
tion of  sewage  in  different  quantities  to  land,  but  have 
extended  to  the  consumption,  by  cattle,  of  the  produce  so 
obtained,  and  to  the  production  of  meat  and  milk,  and 
have  been  accompanied  by  a  careful  record  of  the  quanti- 
ties and  market  value  of  the  products,  and  by  numerous 
analyses  of  the  sewage  before  and  after  irrigation,  as  also 
of  the  grass  and  of  the  milk.    The  general  conclusions  are 
summed  up  as  follows : — 1.  The  right  way  to  dispose  of 
town  sewitfe  is  to  apply  it  continuously  to  land,  and  it  is 
only  by  such  application  that  the  pollution  of  rivers  can  be 
avoided.    2.  The  financial  results  of  a  continuous  applica- 
tion of  sewage  to  land  differ  under  different  local  circum- 
stances; finrt,  because  in  some  places  irrigation  can  be 
effected  by  gravity,  while  in  other  places  more  or  leas 
pumping  must  be  employed;   secondly,  because  heavy 
toils  (which  in  given  localities  may  alone  be  available  for 
the  purpose)  are  less  fit  than  light  soils  for  continuous 
irrigation  by  sewage.    8.  Where  local  circumstances  are 
favourable,  and  undue  expenditure  is  avoided,  towns  may 
derive  profit,  more  or  less  considerable,  from  applying 
their  sewage  in  agriculture.     Under  opposite  drcum- 
stances,  there  may  not  be  a  balance  of  profit;  but  even  in 
such  cases  a  rate  in  aid,  required  to  cover  any  loss,  need 
not  be  of  a  hi^o  amount.    On  the  basis  of  the  above  con- 
clunons,  the  Commissioners  snbmit  that  the  following  two 
principles  aro  established  for  legislative  application: — 
First,  that  wherever  rivers  are  polluted  by  a  discharge  of 
town  sewage  into  them,  the  towns  may  reasonably  l^  re- 
quired to  desist    from    causing    that   public   nuisance. 
Second,  that  where  town  populations  are  injured  or  en- 
dangered in  health  by  a  retention  of  cesspool  matter 
Bmong  them,  the  towns  may  reasonably  be  required  to 
provide  a  system  of  sewers  for  its  removal.    And  should 
the  law,  as*  it  stands,  be  fonnd  insufficient  to  enable  towns 
to  take  land  for  sewage  application,  it  would,  in  the 
opinion  of  the  Commission,  be  expedient  that  the  Idgisla- 
ture  Bhoold  give  them  powers  for  that  purpose. 


ON  THE    ACTION    OF    SEA    WATER  UPON 

CERTAIN  METALS  AND  ALLOYS. 
By  F.  Cracb  Calvkbt,  Ph.D.,  F.B.S.,  F.C^.,  &c,  aid 
RiOHA&D  JoHHsoir,  F.O.S. 
We  wero  induced  to  examine  the  acUon  exerted  by  m 
water,  in  consequence  of  the  rapid  changes  which  ban 
taken  place  of  late  years  in  naval  ardiitecture,  and  eipe- 
cially  in  the  substitution  of  metals  and  alloys  for  wood, 
and  because  one  of  us  is  largely  engaged  in  Uie  minuiic. 
ture  of  wire  for  submarine  and  other  telegraphs,  sod, 
when  spon  into  ropes,  for  ships'  rigging. 

To  carry  out  the  above  views,  we  took  20  square  csotj- 
metres  of  each  metal,  which  we  cleaned  with  great  ctn? 
and  attention,  in  order  that  the  action  of  the  ae*  witer 
might  have  its  full  effect ;  then  two  plates  of  escb  meul 
wero  placed  in  separate  glass  vessels,  and  imioaKd  b 
equal  volumes  of  sea  water.  After  one  month  th«  fUiea 
wero  taken  out,  and  any  compounds  that  had  adhered  to 
the  surface  carefully  removed ;  the  plates  wero  theo  dried 
and  re-weighed,  and  the  loss  estimated.  To  render  our 
results  of  more  practical  value,  we  have  cakoUiedtbe 
action  of  100  litres  of  sea  water  upon  one  square  metre  of 
each  metal,  and  the  following  are  the  amoontB  of  metil 
dissolved : —  QnauDM 

Steel 2H6 

Iron     27-37 

Copper  (best  selected)  12-96 

Copper  (rough  cake) 18-85 

Zinc 5'66 

Galvanised  Iron  (Jolmson's  process)   1*12 

Block  Tin  :. /. 1-45 

Stream  Tin   ^ 145 

Lead  (virgin)    Trws 

„    (common)    Trace 

These  results  lead  to  the  following  conclusions  :— 

1.  That  steel  is  the  metal  which  suffers  most  fhwa  the 
action  of  sea  water. 

2.  That  iron  is  most  materially  preserved  from  tb« 
action  of  sea  water  when  coated  with  zinc*  and,  therc' 
fore,  not  only  should  iron  exposed  to  the  action  of  ca 
water  be  galvanised  whenever  this  is  practicable,  Int,  in 
our  opinion,  it  would  amply  repay  shipbuilders  to  uae  gil* 
vanised  iron  as  a  substitute  for  that  metal  itself. 

The  above  facts  perfectly  confirm  those  which  we  h»w 
already  published  in  our  paper,  *<  On  Galvanised  Iron  >or 
Armour  Plated  Ships,*'  in  which  it  was  shown,  thst  vbeo 
iron  was  in  contact  with  oak  they  mutually  acted  opoo 
each  other,  producing  a  rapid  destruction  of  the  two  id^ 
rials,  whilst  litUe  or  no  action  took  place  between  gal^ 
ised  iron  and  the  wood.  . 

3.  The  extraordinaiy  resistance  which  lead  oSen  ^^ 
action  of  sea  water,  naturally  suggests  its  use  as  a  f^ 
alive  to  iron  vessels  against  the  destructive  action  of^} 
element ;  and  although  we  are  aware  that  pure  W^ 
t  00  soft  to  withstand  the  wear  and  tear  which  wif«, 
bottoms  are  subjected  to,  still  we  think  that  an  alloy  <>i 
lead  could  be  produced  whioh  would  meet  the  reqoi^ 
ments  of  shipbuilders.  ^ 

Feeling  that  experiments  made  with  a  limited  anoon^ 
of  sea  water  might  not  be  a  fan*  criterion  of  the  actJOO» 
the  ocean  upon  metals,  we  repeated  our  «*I*P™*^^ 
plates  of  40  centimetres  square,  which  were  >"*""*'*JLj) 
one  month  in  the  sea  on  the  westeni  coast  (^*®'?  ju.' 
takmg  the  precaution  that  they  should  be  co^/^^X[ 
neath  the  surface  of  the  water,  and  suspended  of  »|^ 
rope  attadied  to  a  wooden  stracture,  to  prevent  any  ^ 
vanic  action  taking  place  between  the  plates  aztf 
stracture  to  which  uiey  were  attached.  .    , . 

The  following  are  the  amounU  of  metals  ^^^^^ 

Steel     105-^ 

Iron  ^f. 

Copper  (best  selected)    jrl: 

Zinc ^^ 

Galvanised  Iron  (Johnson's  process) i:^^ 

Lead  (virgfa)     '^ 

n    (common)  «..••••••••. •••#•••»••••• '^ 
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Tha  foregoiDg  6gur«0  miggeit  (he  following  remarks :~ 
That  the  action  hat  been  much  more  iDtenae,  in  this 
instaooe,  than  when  the  metala  were  placed  in  a  limited 
amoontof  water  at  the  laboratory.  These  results  are  due 
piobablj  to  several  causes  acting  at  the  same  time,  via. : — 
thit  the  metal  was  exposed  to  the  oonstantly  renewing 
nrfaoe  of  an  aetire  agent ;  and  that  there  was  also  a  con- 
ndenble  friction  exerted  on  the  surface  of  the  plate  by 
(iM  eonstant  motion  of  the  water,  there  being  at  Fleet - 
food  a  powerful  tide  and  rough  seas.  What  substantiates 
Urn  oftoion  ia,  that  the  lead  plates  undoubtedly  lost  the 
gralor  part  of  the  weight,  not  by  the  «>lvent  aeticai  of 
tiM  ssa  water,  but  from  particles  of  lead  detached  from 
(JHBi,  in  conseqnenee  of  their  coming  in  contact  with  sand 
ttd  Uie  wooden  supports  to  which  they  were  attached ; 
let  thifi  oaose  of  destmetion  having  been  observed  with 
Jeid  plates,  it  was  afterwards  carefully  guarded  against  in 
die  caae  of  all  the  other  ftietal  plates. 

We  also  deemed  it  desirable  to  examine  the  action  of 
Ki  water  on  various  brasses.  We  therefore  immersed 
far  one  month  plates  of  various  alloys  in  that  fluid,  and 
proceeded  to  record  our  results  :— 

Acnos  OP  200  Lttbes  of  Sea  Watsb  upon  Onb  Squam 
Metbe  Subfaob  or  thb  followimo  Bbassbs  : 

OoBiMMitiob  of  the  Brsflei .  Qosntitj  of  Metalf  DiHolTed. 

HON.  COPPBB.  SISO.  TOTAL. 

Pare  Copper 50 


FureZInc 50 


100 


I'llO    10-587    11*647 


Comfflehsial  Brass : 

Copper   66* 

Zmc 82-5 

Iron  and  Lead      1*5 

100 

KontJB  Metal  (Sheet} : 

Copper  70' 

Zinc   ....^ 29*2 

Iron  and  Lead      0-8 

100-0 

Hnntz  Metal  (Bars) : 

Copper   62 

Zinc   37 

Lead  and  Iron      1 

1000 

FiQired  Brass : 

Copper  50 

2iac    48 

Tin 2 

100 


0-679    3-667    3-324     7-570 


0-438    4-226    2-721      7-385 


0-501    2-697    3-498      6-691 


0-365    7-04      3-477    10-882 


The  above  table  shows  how  very  differently  sea  water 
acts  upon  divers  brasses  and  the  influence  exercised  upon 
the  copper  and  the  zioc  composing  them,  by  the  existence 
in  them  of  a  very  small  proportion  of  another  metal ; 
thus,  in  pure  brass  the  zinc  is  most  rapidly  dissolved 
(which,  enpaaant,  is  the  contrary  to  what  takes  place  in 
galvanised  iron),  whilst  it  acts  as  a  preservative  to  the 
copper. 

Tin,  on  the  other  hand,  appears  to  preserve  the  zinc, 
but  to  assiat  the  action  of  sea  water  upon  the  copper. 

The  great  difference  between  the  action  ef  sea  water 
upon  pure  copper  and  upon  Muntz  metal  seems  to  us  to 
\ifi  due  not  only  to  the  foct  that  copper  is  alloyed  to  zinc, 
but  to  the  smaJl  proportion  of  lead  and  iron  which  that 
tUoy  contains;  and  there  can  be  no  doubt  that  ship- 


builders derive  great  benefit  by  using  it  for  the  keels  of 
their  vessels. 

We  were  so  surprised  at  the  inaction  of  sea  water  upon 
lead  that  we  were  induced  to  compare  its  action  with  that 
of  several  distinct  varieties  of  water,  viz.,  Manohester  Cor- 
poration water— well  water — distilled  water  in  oontaet 
with  air — the  same  deprived  of  air^-and  the  followJDg  are 
the  amounts  of  metals  dissolved  by  200  litres  of  these 
waters  upon  one  squai-e  metre  of  aurfiue  during  eight 
weeks:— 

OwQines. 

Manchester  Corporation  water. .. , 2*094 

Well  water 1-477 

Distilled  water  (with  air) 110003 

„  „    (without  air)    1-829 

Sea  water 0-038 

These  figures  require  no  comment,  as  they  confirm  our 
previous  result  that  sea  water  has  no  action  on  lead,  ex- 
cept what  arises  from  fnctioo. 


im  irtj. 


Thb  Poubtalbb  Balb. — This  great  sale,  which  oon- 
menoed  on  the  6th  of  February,  and  occupied  twenty- 
nine  actual  sale  days,  closed  ou  the  4th  inatant.  The 
interest  civated,  and  the  prices  obtained,  have  been 
enormous.  The  colleotion  has  remained  unsold,  in 
aocordanoe  with  the  will  of  the  deceased  Count  de 
Pourtal^Gorgier,  for  ten  years  since  his  detkth,  and 
there  is  little  doubt  that  this  circumstance  has  en- 
hanced the  leceipts  by  something  like  50  per  oent.  Tlie 
estimates  of  the  experts,  who  in  Paris  fix  an  npeet 
price  at  the  auction,  have  been  very  generally  sur- 
passed, and  the  total  amount  of  the  sale  &Us  little 
short  of  £150,000.  The  late  Count  bought  carefully, 
and  at  a  time  when  objects  of  art  were  low  to  price  in 
France,  and  it  is  believed  that  the  ooUection  has  sold  for 
at  least  five  or  six  times  more  than  it  cost.  The  follow- 
ing are  amongst  the  most  interesting  of  the  three 
thousand  and  odd  items :— -Ptctwrst.— Albertinelli,  Holy 
Family,  sold  for  a  sum  equal  to  £500.  Antonelb  de 
Measine,  pupil  of  Van  £yck,  from  whom  he  learned  the 
art  of  painting  in  oil,  Portiaift  of  a  Man,  bearing  date 
1475,  and  being  the  only  known  work  of  this  artist,  pur- 
chased for  the  Louvre  at  £4,640.  Giovanni  Bellini,  pupil 
of  the  preceding,  Holy  Family,  £824.  Angiolo  AUori, 
called  II  Bronzino,  Portrait  of  a  member  of  the  Medici 
Family,  £2,200.  Carlo  Dolci,  Saint  Catherine.  £1,080 ; 
and  Christ  in  Purgatory,  bearing  a  standard,  and  giving 
his  hand  to  iSaint  Thomas  to  kiss,  picture  that  decorated 
the  sacristy  of  a  l^lorentine  oonvem,  £728.  Francia,  Ma- 
donna and  Child,  St.  John  and  an  Angel,  £860 ;  and  a 
Holy  Family,  £560.  Leonardo  da  Vinci,  Madonna  and 
Chilli,  £3,840.  Moroni  (who  died  in  1578),  Portrait  of 
a  bearded  Man,  iS5U4.  Palme  the  Elder,  Holy  Family, 
£408.  Sebaatian  del  Pk>mbo,  Portrait  (supposed)  of  a 
Due  d'Urbm,  £8,720.  Paul  Veronese,  Portrait  of  his 
Daughter,  £820.  Philippe  de  Champaigne,  Marriage  of 
the  Virgin,  formerly  the  altar-pieoe  of  the  Chapel  of  the 
Palais  Royal,  in  Paris,  a  long  picture,  containing  about 
twenty  figures,  purchased  by  the  Marquis  of  Hertiord  for 
£1,740;  Portrait  of  his  Daughter,  a  Nun  of  Port  Boyal, 
£884.  Francis  Hals,  Portrait  of  an  Oflfcer,  also  pm- 
chased  by  the  same  nobleman  for  £2,040.  Rembrandt, 
Portrait  of  a  Burgomaster,  lately  in  the  collection  of  Mr. 
Farrer,  of  London,  £1,380 ;  and  Portrait  of  a  Warrior, 
£1,080— two  magnificent  works  purchased  for  the  National 
Gallery  of  London.  Rubens,  beautiful  small  Portrait  of 
a  Noble,  bought  for  the  Louvre,  £440.  Murillo,  The 
Triumph  of  the  Eucharist,  a  large  mystical  compootion, 
with  many  figures,  also  purchased  for  the  Louvre,  £2,700 ; 
a  Madonna  and  ChUd,  £720 ;  and  Saint  Joseph  walking 
with   the   Inlant  Jeeas,  £600.      VeUsquea,  a  Yoong 
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Warrior,  wearing  a  black  cuirara,  lying  dead  in  a  cavern, 
known  as  the  "  Dead  Boland" — a  noble  work,  boaght  for  the 
National  Gallery,  at  £1,400.    Bonnington,  the  Sea  Coast 
at  Low  Water,  £260.    Boucher,  a  Poor  ArtUt  Working 
in  his  Garret,  amid  signs  of  poverty  and  oonfosion,  £280. 
David,  Portraits  of  Pius  YII.  and  Cardinal  Caprara,  £712. 
Decamps,  a  Soldier  of  the  Sultan's  Guard,  a  veiy  small 
but  beautiful  work,  £820.  Delaroche,  Saint  Cecilia,  £840 ; 
Cudinal  Bichelieu,  in  his  Barge  on  the  Rhone,  leading 
Cinq-Mars  and  De  Thou  to  Execution ;  and  its  companion 
picture,  Cardinal  Mazarin  on  his  Death-bed,  the  Court 
playing  cards  near  it,  and  one  of  his  nieces  showing  him 
her  hand,  sold  together  for  £3,200 ;  and  the  Temptation  of 
Saint  Anthony,  £406.     Greuze,  Innocence,  a  young  girl 
with  a  lamb  in  her  arms,  £4,008 ;  and  Portrait  of  a  Young 
Girl,  a  small  work,  £208.      Ingres,  Raphael  and  the 
Fomarina,  £880.       Lancret,    Women  Bathing,    £292. 
Lenain,  a  French  artist,  who  died  in  1648,  Six  Nobles 
of  the  time  of  Louis  XIII.  sitting  round  a  table  talking 
and  smoking,  J6700.    Claude  Lonuine,  Italian  landscape. 
Sunrise,  ih)m  the  collection  of  Mr.  William  Smith,  of 
London,  £1,460.     Meissonnier  and  Francas,  figures  by 
the  former  in  a  landscape  by  the  latter,  £500.     Rosa 
Bonheur,  Shepherd  guarding  sheep  and   goats,  £864. 
Ary  Schefier,  Young  Mother,  £260.     Horace  Yemet, 
Tbamar  and  Inda,  £1,408.    Drawingt  and  Sketchet.—' 
A  sketch  of  the  Adoration  of  the  Shepherds,  by  Pin- 
turicchio,  called  "  II  Bernardino  di  Benedetto,"  a  painter 
of  the  Ombrian  school,  who  died  in  151 8,  £200.    Pen-and- 
ink  drawing,  by  Albert  Durer,  in  three  parts,  bearing  date 
1510,  £180.     Crayon  drawing,  by  Prudhon— Helen  and 
Paris  reconciled  by  Venus — £196.      Antiquities, — The 
celebrated  vase  in  Oriental  red  porphyry,  from  the  villa 
Albani,  and  known  as  the  Vase  of  Pallas,  £680.    Colossal 
statue  in  marble  of  the  Emperor  Augustus,  formerly  in 
the  possession  of  Cardinal  Richelieu,  purchased  for  the 
Berlin  Gallery,  at  the  price  of  £1,048.    Statue  of  Cupid 
bending  his  Bow,  an  antique  copy  of  a  work  supposed  to  be 
by  Praxiteles,  and  of  which  a  similar  copy  is  to  be  seen 
in  the  British  Museum,  £340.    Young  Satyr  and  Panther, 
Greek,  £612.    Colossal  head,  called  of  Apollo,  formerly 
in  the  Giustinisni  Gallery,  and  one  of  the  purest  specimens 
of  Greek  art,  purchased  for  the  British  Museum  at  £1,800. 
The  painted  Qnek  vases  in  this  collection  were,  perhaps, 
on  the  whole,  unrivalled.      One  of  these,  decorated  with 
subjects  belonging  to   the  Eleusinian  mysteries,  fetched 
£100;  and  another,  with  episodes   from    the    story   of 
Theseus  and  Hippolyta,  £404.    Antique  Bnmtee, — Small 
statuette  of  Jupiter^  found  at  Besan^on,  £820.     Another 
of  the  same  personage,  seated,  found  in  Hungary,  £480. 
A  diminutive  6gure  of  Apollo,  but  very  celebrated  on 
account  of  its  antiquity,  an  inscription  upon  it  carrying  it 
back  to  the  sixth  century  before  the  Christian  era,  £200. 
Small  statuette  of  Minerva,  in  the  finest  style  of  Gi*eek 
art,  £768.    Four  pieces  of  armour,  a  casque,  grieves,  arm 
pieces,  and  buckler,  found  at  Herculaneum,  bought  by 
Prince  Napoleonfor  £520.      Small  bust  of  a  Roman,  un- 
known, celebrated  by  Visoonti,  purchased  for  the  Louvre 
at  £182.    Elegant  tripod  from  the  ruins  of  Mataponte, 
Berlin  Gallery,  £400.    Large  ornamental  seat  in  bronze, 
from  Rome,  Louvre,  £212.    Fine  bronze  vase,  from  Locris, 
£280.    Another,  found  in  one  of  the  tombs  at  Vulci, 
£860.      Candelabrum,    found    with    the    same,    £80. 
Lampadaire,  a   bronze   pilaster   with    arms,  supperting 
four  small  lamps  of  different  forms,  from  Herculaneum, 
purchased    for    the    Louvre   at    £116.       Terra   CoUa, 
— This  portion  of  the  collection  contained  some   very 
remarkable    examples.    A  small  coloured    statuette  of 
a   woman   seated    crossed-legged    and    arranging    her 
hair,  found    in  Athens,  fetched  the  extraordinary  sum 
of  £100.    Two  small  frsgments  of  a  bas-relief,  £86.--A 
fine  Greek  cameo,  with  a  single  female  figure,  went  for 
£108;   a  series  of  thirty  intaglios  in  rock- crystal,  by 
Valerio  Belli,  £520 ;  and  an  ancient  glass  vase,  found 
near  Amiens,  £84. — The  teulpture  in  ivory  was  remark- 
ably choice.    A  statuette  of  Hercules,  supposed  to  be  the 


work  of  John  of  Bologna,  sold  for  £656 ;  a  small  ttataett« 
of  Venus,  by  F.  Flamand,  £286 ;  a  tankard,  by  thenme, 
purchased  by  M.  Thiers  for  £524 ;  a  circular  bas-rdiet, 
with  six  figures  of  children,  £284;  another.  Pan  with  a 
group  of  children,  £212 ;  portraits  of  Jacob  Herbrotaod 
Marina  Erater,  hiB  wife,  carved  in  wood,  and  bearing  tbe 
date  1527,  attributed  to  Albert  Durer,  fetched  £240;  nd 
a  medallion,  also  in  wood,  with  the  head  of  I^oriei 
Dangerant,  and  the  date  1529,  £86.  A  bronze  bust  of 
Charles  IX.  of  France,  life-size,  the  work  of  the  period, 
formerly  in  the  collection  of  the  Due  de  Berry,  sold  k 
£1,800.  Porcdain  and  Faienee^-^Thw  section  presented 
instances  as  extraordinary  as  any  of  the  othen;  a  large 
anq>e  or  tazsa  of  Gubbio  ware,  sold  for  £186,  anda  roond 
dish  of  the  same  for  a  like  sum.  A  large  dish  of  iareiu» 
d'Urbino,  £65;  and  a  vase  of  the  same,  £146;  anoall 
square  of  Faenza  ware,  with  a  subject  after  Albert  Darer, 
£126 ;  a  large  oval  dish,  l^  Bernard  Palissy,  £112;  and 
a  grand  salt-ceUar  by  the  same,  £202.  But  the  gem  of 
this  portion  of  the  sale  was  a  vase  of  the  so-called  Heoiy 
IL  ware,  which  was  purchased  by  a  private  gentlouD, 
M.  Van  Cuych,  for  £1,100.— The  Limoget  and  other 
enamels  were  extremdy  fine  and  numerous.  A  beautifol 
covered  cup,  presented  to  Mary  Stuart  when  abe  tu 
affianced  to  Francis  II.,  fetched  £1,084;  a  round  barin, 
ffrisaHle  enamel,  £808;  a  large  dish-tray  in  cxqawte 
coloured  enamels,  subject,  "  The  Egyptian  Army 
Drowned  in  the  Red  Bea,"  by  Jean  Courtois  (orCocr- 
teis),  £1,200 ;  a  small  ewer  to  match,  £280;  and  an  otiI 
plateau  by  the  same,  ffrisaHle,  £560;  a  wife,  or  large 
flat  glass,  of  Venetian  manufacture,  of  the  fifteenth  ce&' 
tury,  fetched  £100 ;  a  vase  in  rock-crystal,  a  fina  workrf 
the  sixteenth  century,  £460;  three  others,  £200,  £28i 
and  £862  respectively ;  a  jasper  cup,  £676 ;  a  knife  vA 
spoon  in  silver  gilt,  supposed  to  be  the  work  of  Benvenirto 
Cellini,  £442 ;  and,  more  wonderful  than  all,  a  pewter 
ewer  and  basin,  ornamented  with  arabesques  and  medal* 
lions  by  Fran5oi8  Br  lot,  with  his  own  portrait  beneath  the 
basin,  was  bought  for  £800.  This  rapid  sketch  of  » tet 
of  the  gems  w3l  give  some  idea  of  what  was  the  Pooitile! 
collection,  which  the  hammer  of  the  auctioneer  hu  not 
scattered  over  the  face  of  the  globe. 

Photoobapht  on  Painting  Canvas.— Many  *^*?°Pj 
have  been  made  to  obtain  a  photographic  grooDdwort  wr 
oil  paintings,  but  heretofore  without  much  socoeM ;  it  " 
said,  however,  that  the  Belgians  have  been  more  wwcetf- 
ful  than  their  neighbours.     The  method  adopted  ».» 
use  fine  canvas,  or  silk,  such  as  is  employed  for  onillfiw 
delicate  works,  simply  to  cover  the  surface  withipreja»' 
tion  of  collodion  and  chloride  of  silver,  and  to  exp* » 
and  fix  it  in  the  ordinary  manner  just  as  inthea«« 
paper.      It  is  said  that  no  diflSculty  whatever  ari*.?^ 
vided  that  the  collodion  be  well  selected ;  if  of  s  vim 
to  dry  hard  and  homy,  it  will  fall  from  the  canvi«,tf» 
so  spoil  the  work,  but  if  it  sets  in  a  smooth,  even  roxDva, 
it  can  only  be  removed  from  the  canvas  by  ©«*"  *' 
solvent.  .      . .  ■ 

Shakespeabe  Illijstbateo  by  Dobe. — It  i«  *^ 
Paris  that  M.  Gustavo  Dor^,  who  has  ah«idy  exercBJ 
his  fertile  and  picturesque  pencil  on  Dante,  ChateanbnaWj 
and  Cervantes,  is  engaged  in  a  series  of  i^°**'**!T|i 
the  works  of  Shakespeare.    There  is  no  doubt  tbtf  j^- 
Dor^  wiU  find  an  immense  number  of  passages  foiw^^' 
his  genius,  but  it  is  to  be  hoped,  for  his  own  «Ff;*^ 
out  of  France  especially,  that  he  will  pay  80ffle*'«^?T 
to  local  characterihtics  and  colouring,  and  *^*^^„^^j^- 
congruities  as  are  exhibited  in  his  illustrations  ^^ "  ^  ^p. 
in  which  we  find  northern  firs  and  tropical  pahni  mo"  . 
fortunately  mingled— though,  it  is  just  potfible  tn«». 
this  case,  the  author  and  the  illustrator  may  dceerree^ 
blame ;  and  also,  that  he  will  attempt^  to  ^^f^ 

personages  of  Shakespeare,  and  more  «'P*^*^ii^!Junic«^ 
characters,  with  general,  nay,  universal,  phyw^^^j 
characteristics,  avoiding  the  conventionality  ^""^  niiDT 
so  terribly  the  otherwise  admirable  delineations  w  ^^ 
of  his  own  countrymen. 
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CiST-LiAD  TaAFS.— Hitherto  stink  trapi  have  been 
made  by  hand,  whether  of  the  S  f<^iQ  ^  otherwise, 
it  not  having  been  fonad  practicable  nntil  now  to  cast 
them,  loam  cores  being  too  expensive.  They  were 
formed  by  beating  np  the  lead  and  joining  the  parts  by 
solder,  a  process  involving  time  and  labour,  and  therefore 
apemive,  whilst  at  the  same  time  the  ronghnessea  and 
coraeis  left  in  the  soldering  rendered  the  article  more 
liilile  to  collect  dirt  and  clog.  Messrs.  Beard  and  Dent 
m  WW  employing   an  invention   of  Mr.  Lowe,  an 

iofflcaD,  who  uses  cores  of  gun-metal  or  cast-steel, 
(^poBod  of  several  pieces  readily  put  together  and 
euOf  withdrawn  after  the  casting  is  made.  Under  the 
old  qyitem  four  traps  only  could  be  made  in  a  day  by  a 
pinmber  and  a  labourer,  whilst  by  the  new  plan, 
irith  two  sets  of  comers,  four  men  can  make  eighteen 
neb  traps  in  one  hour.  The  advantages  are :— >1.  That 
the  traps  are  considerably  cheaper  than  hand-made 
trapi.  2.  That  they  are  of  pure  and  solid  lead,  with- 
OQt  raider  or  seam  of  any  kind,  and  as  smooth  and 
clear  inside  and  out  as  pipe  made  by  hydraulic  pressure. 
3.  That  they  are  of  perfect  regular  substance  through- 
oat;  and,  being  composed  of  one  metal,  are  not  subject 
toiojnrioos  expansion  from  hot  water,  nor  are  they  liable 
to  be  affected  by  the  generation  of  gases,  which  almost  in- 
variably destroy  the  ordinary  trap. 

CoLGOKE  Imtsbjtational  EXHIBITION. — It  has  been 
already  aunounoed  in  these  columns  that  the  Cologne 
Exhibition  has  been  deferred  to  the  2nd  June,  in  order  to 
give  foreign  exhibitors  the  benefit  of  the  conditions  of  the 
oev  tarifr,  but  it  is  not  generally  known  that  the  scope 
of  the  exhibition  is  limited  to  certain  daises  of  objects. 
The  whole  is  to  be  claased  under  four  heads : — ^I.  Agrioul- 
tore.  II.  Domestic  Economy.  111.  Matters  relatms  to 
Forest  life  and  the  Chase.  IV.  Horticulture.  These 
<ieoominations  must,  however,  be  taken  in  the  widest 
satte.  Id  the  first  place,  agriculture  includes  all  matters 
eoonected  with  wine,  sugar,  distillation,  &o. ;  domestic 
ecoDomy—materialfl  and  articles  of  clothing  of  all  kinds, 
3B  well  as  fumitare,  glass,  and  other  household  neces- 
Biries— while  vehides  of  all  kinds  will  come  under  the 
^ioos  classes.  The  management  exhibits  a  determina- 
tion to  make  the  undertaking  successful.  There  is  no 
cbarge  for  space ;  the  railways  of  France,  Belgium,  and 
the  Rhenish  provinces  have  announced  a  reduction  of  one- 
^f  OQ  the  tariff  for  the  conveyance  of  goods  to  be 
exhibited,  and  the  charge  for  conveyance  to  or  from  the 
{cnsioos  to  the  Exhibition  is  fixed  at  60  centimes  per 
•X)  kil(to;rammes  (6d.  per  cwt.),  customs  declarations  and 
^r  formalitieB  included ;  and  no  duty  will  be  charged 
^los  the  machinery  or  goods  are  sold.  Moreover,  in 
^^  to  aid  the  sale  of  the  objects  exhibited  the  com- 
lOHooo  has  devoted  the  sum  of  40,000  francs  for  the 
P^itaie  of  articles  which  will  afterwards  be  disposed  of  by 
'^^oa  of  a  lottery.  Medals  are  to  be  given  in  all  the 
^laawg,  and  three  important  prizes,  in  money,  the  amount 
of  which,  however,  is  not  yet  made  known,  for  the  best 
^^m  plough,  the  best  fire  pump,  and  the  best  locomotive 
w  common  roads,  respectively. 

5?Ew  KIND  OF  MiBBOB. — The  Paris  correspondent  of  the 
^fftuwal  News  writes  that  M.  Dode,  a  provincial  chemist, 
hM  iotrodnced  platinum  mirrors,  which  are  greatly  ad- 
^mired,  and  which  present  this  advantage,  that  the 
reflecting  metal  is  deposited  on  the  outer  surface  of  the 
IP«,  and  thus  any  defect  in  the  latter  is  concealed.  The 
Pfjoeeaa,  which  is  patented  here,  is  described  as  follows : — 
thloride  of  platinum  is  first  made  by  dissolving  the 
metal  in  aqua  regia,  and  driving  off  the  excess  of  acid. 
A  be  neutral  chloride  is  then  dissolved  in  water,  and  a 
oerUm  quantity  of  oil  of  lavender  is  added  to  the  solution. 
^  P^*"ium  immediately  leaves  the  aqueous  solution 
fi  ,  pMses  to  the  oil,  which  holds  it  in  suspension  in  a 
wiely^ivided  state.    To  the  oil  so  charged  the  inventor 


adds  litharge  and  borate  of  lead,  and  he  paints  a  thin  coat 
of  this  mixture  over  the  surface  of  the  glass,  which  is 
then  carried  to  a  proper  furnace.  At  a  red  heat  the 
lithai^e  and  borate  of  lead  are  fused  and  cause  the  ad- 
hesion of  the  platinum  tn  the  softened  glass.  The 
process  is  very  expeditious.  A  single  baking,  M.  Dode 
states,  will  furnish  200  metres  of  glass  ready  for  commerce. 
It  would  take  fifteen  days,  he  says,  to  coat  the  same 
extent  with  mercury  by  the  ordinary  plan.  A  con- 
siderable reduction  in  the  cost  of  looking-glass  is  expectod 
from  the  adoption  of  this  process ;  for  any  glass,  even  the 
common  bottle  metal,  will  serve  to  be  coated. 

Aniline  Bi«aok  Dye. — ^French  manufacturing  chemists 
and  dyers  have  of  late  given  great  attention  to  the  pro- 
duction of  a  black  dye  from  the  aniline  source,  and  M. 
Charles  Lauth  has  invented  a  new  process,  and  his  black 
aniline  dye  has  been  used  at  Mulhouse  for  printing  from 
15,000  to  20,000  pieces  of  mualin.  The  system  employed 
by  M.  Lauth  is  to  print  with  matter  insoluble  in  water  and 
acids,  but  which  becomes  soluble  afterwards  on  the  fabric. 
In  his  own  words  the  process  is  thus  described : — <*  My 
receipt  for  black  aniline  dye  consists  in  printing  with 
chlorate  of  potash  and  aniUne  salt  on  a  preparation  of 
soluble  iron  or  copper,  but  I  give  the  preference  to  sulphite 
of  copper.  The  printed  stun  is  then  exposed  to  oxidation 
and  i&terwards  washed,  when  the  black  is  perfectly  fixed." 
The  acid  of  the  aniline  salt  decomposes  the  chlorate  of 
potash ;  the  chlorine,  or  its  oxides,  ti-ansforms  the  copper 
mto  sulphate  of  copper ;  and  the  last-named  product  aids 
in  the  oxidizing  process.  The  advantages  claimed  for  M. 
Lauth's  process  are  as  follows : — The  sulphite  of  copper, 
being  entirely  insoluble,  has  no  effect  on  the  roller  and 
BcrapcTv: ;  the  colour  in  its  soluble  state  containing  nothing 
but  chlorate  of  potash  and  an  aniline  salt,  wiU  remain 
unchanged  fi)r  a  long  period ;  it  is  cheap,  costing  only  about 
90  centimes  a  litre  (4s.  9d.  per  gallon  English) ;  it  fibres 
easily  in  a  temperature  of  20°  centigrade  (less  than  69° 
Fahrenheit) ;  it  may  be  applied  to  almost  all  kinds  of  work, 
and,  when  proper  precautions  are  taken,  has  no  injurious 
effect  whatever  on  the  tissue.  The  aniline  black  of  M. 
Lauth  is  declared  to  resist  not  only  ordinary  but  chemical 
agents,  and  so  to  incorporate  itself  with  the  fibres  of  the 
printed  fabric  that  nothing  can  afterwards  move  it. 
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Tea  in  Hill  Tifpebah. — The  tea  tree  has  been  foond 
in  Hill  Tipperah  by  Mr.  Civil  Assistant  W.  C.  Bossen- 
rode,  whilst  carrying  on  the  approximate  trlangulation  in 
advance  last  season,  at  a  hill  called  Sabrong,  in  lat.  23 
deg.  2  min.  and  Ion.  91  deg.  48  min.  There  is  another 
tree  in  this  country,  called,  in  Bengal,  the  "  maritcha," 
growing  up  to  twenty-five  or  thirty  feet  in  height,  the 
venation  of  the  leaves  of  which  is  the  same  as  that  of 
the  tea.  The  tea  tree  will  grow  and  thrive  wherever  the 
maritcha  is  found.  The  clove  plant  has  always  been 
found  indigenous  on  the  table-land  between  Gojalia  and 
Tulamara.  Dr.  Cleghom  pronounces  it  a  dtmamonum. 
Now  that  tea  is  known  to  thrive  in  Chittagong  and  Tip- 
perah, the  Friend  of  India  sees  no  reason  why,  in  time,  the 
whole  of  the  low  hiU  ranges  which  lie  between  Assam, 
Burmah,  and  south-western  China,  should  not  be  cul- 
tivated. 

Oil  fbom  Tki  Seed.— It  has  lately  (a&ys  the  JBngHiah" 
man)  been  an  important  question  among  tea-planters,  what 
to  do  with  the  large  quantity  of  tea  seed  now  available.  It 
will,  thereforo,  be  an  interesting  fact  for  them  to  learn 
that  a  trial  was  recently  made  at  Calcutta  to  produce  oE 
from  tea-seed.  The  result  would  seem  to  prove  that  three 
maunds  of  tea-seed  will  yield  about  one  maund  of  oil. 
The  oil  is  very  similar  in  appearance  to  olive-oil.  The 
modus  operandi  is  very  simple.  The  seed  is  first  QTUshed 
in  a  crushing  machine,  and  then  pressed  in  another  worked 
horizontally  by  an  Archimedean  screw. 
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Tea  in  India.— The  CaleuUa  Englithman  says:— 
Perliaps  the  most  interesting  feature  of  the  current  history 
of  Bengal  is  the  progress  in  outlying  and  hitherto  uncul- 
tivated  tracts  of  country.  Foremost  among  such  tracts 
are  Sylliet,  Cachar,  and  Assam.  In  Sylhet  the  progress 
last  year  has  been  great  beyond  all  precedent.  The  first 
tea  garden  was  laid  out  in  1857,  but  English  enterprise 
did  not  take  root  in  the  province  till  1860,  when  the  first 
of  the  existing  plantations  was  started.  In  1862  more 
than  1,000  acres  were  already  under  cultivation,  and  in 
1863  the  number  had  increased,  in  round  numbers,  to 
2,500.  In  1868  the  yield  was  81,200 lbs.  of  tea  and  526 
mannda  of  seeds,  and  last  year  these  numbers  have  sud- 
denly risen  to  81,200  lbs.  of  tea  and  nearly  1,500  mannds 
of  seed.  This  increase  is  made  in  spite  of  the  greatest 
scarcity  of  labour,  nearly  one-third  of  the  coolies  being 
imported.  In  this  province  at  least  the  government  seems 
satisfied  that  t!ie  coolies  have  no  serious  grievance  to  oom- 
jdain  of.  The  labourers  are  allowed  extra  remiineration 
for  doing  more  than  their  allotted  task,  and  their  average 
earnings,  according  to  the  report,  amount  tx)  five  rupees 
a  month  each  cooly.  The  wages  of  such  men  in  a 
Bengal  district  do  not  exceed  seven  pice  a  day,  or  some- 
thing less  than  three  rupees,  counting  six  days  to  the 
week.  Applications  for  75,000  acres  awMt  disposal  by  the 
collector.  In  Cachar  the  cultivation  is  on  a  larger  scale. 
Some  of  the  plantations  have  been  in  operation  for  seven 
years,  and  cultivation  is  in  progress  in  110  estates,  aggre- 
gating more  than  250,000  acres.  At  the  end  of  1863  the 
capital  expended  was  close  on  40  lacs,  producing  a  return 
of  418,243  lbs.  of  tea  and  1,019  maunds  of  seed;  but 
during  the  past  year  the  yield  has  more  than  doubled,  and 
the  estimated  turnout  is  823,380  lbs.  of  tea  with  2,573 
maunds  of  seed.  The  difficulty  in  procuring  labour  is 
even  greater  in  Cachar  than  in  Sylhet.  In  the  latter 
nearly  one-third  is  imported,  in  the  former  the  proportion 
is  fully  three-quarters.  In  Assam  nearly  200,000  acres 
have  been  taken  up,  affording  employment  to  28,000 
labourers,  and  sending  about  £300,000  worth  of  tea  to 
England,  besides  what  is  consumed  in  India.  From 
Darjeeling  no  precise  information  appears  to  have  been 
obtained  tor  the  year  1864,  but  the  purchasing  of  estates 
is  going  on  rapidly.  The  out-turn  during  1863  was  close 
on  £100,000.  The  Bamgurh  Tea  Company  have  more 
than  doubled  their  land  under  cnltivation  last  year  in 
Chota  Nagpore ;  another  company  is  busy  in  a  range  of 
hills  to  the  south-east  of  Hazareebaugh,  and  tea-pdanting 
in  central  India  is  now  a  faU  aeeomvli.  The  young 
pUntatioDs  are  said  to  be  vigorous  and  healthy,  and  the 
veiy  large  proportion  of  seed  that  has  germinated  proves, 
more  conclusively  than  any  geological  report,  that  the  soil 
if  well  adapted  for  tea.  liibour  is  cheap,  abundant,  and  to 
be  found  on  the  spot.  Taking  this  into  consideration,  Col. 
Dalton  observes  that,  even  if  the  leaf-producing  powers 
of  the  plant  were  only  half  as  great  in  Central  India  as 
in  Assam  and  Cachar,  the  profits  of  plantations  would  be 
equally  good.  In  Chittagong,  too,  the  soil  is  reported 
well  adapted  for  tea  and  coffee  cultivation.  During  the 
paat  financial  year  several  tea  planters  visited  the  district 
and  applied  for  grants.  Some  difficulty  is  anticipated  in 
making  new  allotments,  *'  owing  to  the  rather  loose  and 
hap-husard  way  in  which  large  tracts  of  land  were,  so  to 
apeak,  given  away  rent-free  for  long  periods  at  the  settle- 
ment  of  the  district.'*  It  will  be  remembered  that  a 
sam]^leof  Chittagong  tea  won  a  medal  in  the  Agricultural 
Exmbitk>n  at  Alipore.  A  small  estate  has  been  in  culti- 
vation for  many  years  near  the  Sudder  station,  and  a  con- 
siderable number  of  acres  has  recently  been  broken  up  for 
the  plant  in  the  hill  tracts.  We  have  not  space  to-day 
to  enter  more  fully  into  the  report.  The  figures  given  in 
it  are  ander  the  truth  rather  than  over  it,  and  they  refer 
only  to  a  single  branch  of  English  enterprise  in  India. 
We  find  that  m  one  province  this  portion  of  British  enter- 
prise has  trebled  itself  during  the  past  official  year,  and 
in  another  has  doubled  itself.  The  returns  of  only  two 
tea-growing  districts  are  given  in  foil,  but  we  believe  that 


the  same  proportion  holds  good  in  all.  This  single  braneh, 
tea-planting,  has  changed  the  destiny  of  whole  provinces 
greater  in  area  than  England,  and  turned  vast  tracts  of 
unhealthy,  unprofitable  wastes  into  revenue-paying  and 
life-supporting  land.  It  has  belted  our  North-Easten 
frontier  with  a  ring  of  gardens,  and  placed  an  advance 
guard  of  Englishmen  between  the  plains  and  the  hill 
tribes.  But  this  is  not  all.  It  has  furnished  an  aocesnble 
and  profitable  vent  for  the  over-crowded  population  in 
Bengal  proper,  and  done  much  to  ameliorate  the  ooodi* 
tion  of  the  labouring  classes  ihronghont  the  whole 
country. 
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MiMUfAorruBBB  or  New  Sodtb  W^LK.^Then  ira 
180  mills  for  grinding  and  dressing-grain.  Of  thM,  129 
are  steam  mills,  20  are  driven  by  water,  18  are  wiodouUs, 
and  18  are  worked  by  horse-power.  Thirty-three  of 
these  mills  are  in  the  pastoral  districts.  In  the  yetr 
1860  the  number  of  miUs  was  193,  since  which  date  the 
number  has  continuously  declined.  The  number  of 
establishments  or  machines  which  are  classed  under  the 
head  of  manufactories  or  works  in  the  old  settled  districU 
is  1,568,  of  which  only  823  are  in  Sydney,  and  in  the 
pastoral  districts  1,768.  But  under  this  heading  is  in- 
cluded the  following  miaoellaneoas  assortment  Coo- 
nected  with  agriculture :— Tobacco  factories,  steam  baker- 
ies, reaping  and  threshing  machines,  chaff-cutten,  booe 
crushers.  Connected  with  the  paatoral  interest  :—Soip 
and  candle  works,  cloth  factories,  tanneries,  fellmongeriog. 
meat  preserving,  boiling  down,  wool  washing,  steam  wool 

Dressing.  Connected  with  articles  of  food  and  drink  :- 
>istilleries  and  sugar  refineries,  rectifying  and  oompoaod- 
ing  estabUshmenta,  breweries,  steam  coffee  mills.  Coo- 
nected  with  buildmg :— Potteries,  brick-making,  lime, 
kilns,  and  saw-mills.  Connected  with  metals :— Mill- 
wrights, iron  and  brass  foundries,  type  foundries,  engineer- 
ing works.  Miscellaneous :  — Quartz-cmshmg  machines, 
stone  crushing  machines,  hat  manufactories,  rooe  walUi 
salt  works,  dye  works,  gas  works,  anchor  works,  M^ 
slips,  patent  slips,  dry  docks,  fire  engines,  steam  eogineB> 
railways,  bark  cutters,  ice  manufactories,  steam  priouig 

Ereases,  water  works,  gold-washing  machines  and  mtp- 
uilding  yards.  This  colony  appears  to  be  behind  looie 
of  the  neighbouring  colonies  in  respect  of  improved  ign- 
cultural  implements,  three  or  four  of  them  having  id- 
ported  steam  ploughs.  The  woollen  manufacture  in  lo63. 
was  only  to  the  extent  of  64,650  yards,  which  wm  ml 
half  that  of  the  preceding  year.  The  manufactoie  « 
soap  was  also  below  that  of  the  preceding  year,  tboofQ 
the  number  of  esUblishments  had  slightly  in^eve^ 
The  manufacture  of  candles  was  to  the  e^^^JfjT 
17,237  cwt.  There  are  thirty-nine  bofiing-down  ^"^ 
ments  in  the  colony,  of  which  ten  are  in  the  P«*5"lr| 
tricts.  At  these  places  there  were  Bhtaghtered  «^  < 
sheep  and  30,336  head  of  homed  catQe,  from  whi^wflj 
produced  67,694  cwt.  taUow.  This  was  an  increased  pn^ 
auction  over  the  previous  year.  During  each  of  tbeee  iw 
vears  a*^^"*  "  '»«•■-*''«>  ^^^  •  •«;iii/\n  aKo^n  wata  ajanfffiterM 

But, 


<( 


now 


new  runs  has  created  a  great  demand,  and  ^^^'^^^^^gij. 
can  crawl  on  four  legs  has  a  value.  But  if  the  ^^X^, 
cation  of  stock  continue  at  its  present  rate,  and  ^r\ 
if  the  price  of  wool  should  decline,  the  sheep  wiun 

their  way  again  in  larger  numbers  to  the  ^^iff  \m. 
New  Zkalimd  Imdustbial  Exhibitioh.— In"  ^ 
bition  was  opened  at  Dunedin  on  the  12th  "^^Z^' Jjd- 
Governor  was  not  present,  and  his  honour  the  J'"P^. 
tendent  filled  his  place.  The  exhibiUon  >■  ■**/*^ 
sidering  all  circumstances,  to  be  a  marvel  ^' *  ^^ 
The  natural  product*  and  manufactures  of  ^^^^"^uj^g 
well   represented,    and    the  collection   •flto™'  " 
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pcooif  of  the  graftt  reeoaioes  of  New  ZeaUod.     OiriDg 
to  the  nnfortuoate  detention  of  the  Ramsay,  in  whioh 
afaip  are  the  Indian  and  BritiBh  ezhibit«i  the  exhibition  is 
deprived  of  one  of  its  chief  attractions.    The  obelisk 
represeating  the  bulk  of  gold  got  in  Otago  is  the  most 
prominent  object;  and  opposite  it  stands  the  elaborate 
sDd  beaatifnl   apparatus  for  the  lantern  of  the  Cape 
Sannden  lighthouse.    The  displays  of  gold  and  jewel- 
lery, in  several  cases,  attracted  mach  admiration.    At  the 
aofthem  end  of  the  liali,  in  the  dividing  line  between 
Otago  and  England,  stands  the  dais  which  was  intended 
for  the  gOTernor.    At  the  other  end  of  the  hall  stands 
ibeWeUington-bnilt  organ,  oontribated  by  Mr.  Lewis; 
sod  in  froot  of  the  organ  was  an  orchestra  for  fifty  mem- 
ben  of  the  Philharmonic  Society.    A  line  of  flags,  fes- 
tooned near  the  ceiling,  extended  the  length  of  the  build- 
iog.    Above  the  entrance  there  was  hung  a  very  large 
pieoe  of  carpet-work,  the  centre  of  which  represents 
Napoleon  III.  presenting  to  Queen  Victoria  a  document 
bttring  the  words,  "  The  Treaty  of  Ck>mmeice— a  fur- 
tiwr  proof  of  our  friendship."    At  several  points,  rich 
carpetmg   and   other    iqiecimena  of  manufacture  were 
di^yed  in  front  of  the  gallery ;  and  a  broad  band  of 
crimson  doth  stretched  ronnd  the  building,  just  below  the 
line  of  the  glass  forming  part  of  the  central  roof.    The 
mteiior  of  the  building  is  said  to  have  a  light  appearance, 
despite  the  absence  of  chromatic  colouring  on  the  walls  and 
oeiliog.  In  the  address  of  the  Royal  Commissioners  to  the 
Superintendent,  they  describe  the  objects  of  the  exhibition 
tt  being, "  to  collect  together  some  of  the  evidences  of  the 
ranarkable  progress  of  the  colony,  which  attest  the  energy 
of  its  inhabitants;  to  place  them  side  fay  side  with  the 
products  of  other  colonies  and  the  parent  country ;  to 
iSoxd  the  opportunity  of  comparing  the  raw  material  of 
the  newly  occupied  country  with  tne  finished  manufac- 
tures of  the  old ;  to  gratify  snooeasful  enterprise  by  an 
acknowledgment  of  its  merits;  and  to  encourage  further 
ezertkm  by  the  approval  of  what  has  been  already  done." 
They  go  on  to  say,  <•  that  but  for  the  unhappy  differ- 
ences which  have  for  so  long  time  past  severed  the  two 
great  sections  of  the  American  Union,  Tery  considerable 
additions  from  those  States  would  have  been  made  to  the 
oollection.    The  Province  of  Otago  recognises  with  sen- 
timents of  the  deepest  gratitude  the  zeal  and  liberality 
which  have  marked  the  co-operation  of  other  provinces 
and  contributors,  but  we  desire  to  mention  the  fact  that 
the  building  in  which  the  exhibition  is  contained,  has  been 
erected  at  the  sole  cost  of  this  province."  They  draw  par- 
ticular attention  "  to  the  collections  illustrative  of  the 
geology  of  the  colony,  both  on  account  of  their  extent  and 
of  the  intrinsic  value  of  such  collections  in  their  bearing 
on  the  doTelopment  of  the  resources  of  a  country  from 
the  mineral  wealth  of  which  so  much  has  already  been 
doived,  and  so  much  may  be  confidently  expected." 
They  also  contrast  with  these  more  material  evidences  of 
their  resources,  the  proof  of  social  and  intellectual  refioe- 
msQt  which  is  to  be  found  in  the  exhibition  of  fine  arts, 
one  which  they  believe  will  be  admitted  to  be  extremely 
creditable  to  the  taste  and  practical  skill  in  art  of  so  young 
a  colony.    His  honour  the  Superintendent,  in  his  reply, 
addresaing  the  Commissioners,  said : — '*  You  have  been 
engaged  in  a  noble  as  well  as  an  arduous  work,  and  you 
will  receive  the  reward  of  your  self-sacri^cing  labours  in 
the  knowledge  that  through  then*  means  New  Zealand 
has  become  entitled  to  daim  a  higher  place  than  has  yet 
been  allotted  to  it  amongst  the  colonies  of  Great  Britain. 
The  beneficial  effects  of  this  exhibition  on  the  colony  may 
not  be  immediately  appreciable,  but  you  have  sown  good 
seed  in  a  fertile  soil,  and  may  confidently  look  for  an 
abundant  harvest.    Through  this  exhibition  New  Zealand 
will  be  brought  out  from  its  obscurity  into  a  face-to-face 
meeting  with  the  outer  world.    Many  of  its  great  and 
varied  resources  will  be  exemplified — ^its  vitality  and  pro- 
gressive character  will  be  attested «  new  industries  will  be 
created,  existing  ones  revived,  public  taste  and  morals  will 
be  elevated,  and  a  generous  emulation  between  various 
provinces  and  colonies  will  be  promoted." 


AuoDSTB  H7A0INTH1B  Dbbat.— France  has  lost  a  very 
able  artist  by  the  death  of  this  gentleman,  whioh  hap- 
pened a  few  days  since.  M.  Debay  was  both  painter  and 
sculptor;  three  of  his  pictures  are  at  Versailles,  «*  The 
Enrolment  of  the  Volunteers  in  1792,"  "  The  Meeting 
of  Henry  the  Eighth  and  Francis  the  First  on  the  Field 
of  the  Cloth  of  Gold,"  and  *'  The  Battle  of  Dreux." 
There  is  one  in  the  Luxembourg  gallery,  subject  from  the 
story  of  Lucretia.  He  also  executed,  amongst  other 
works,  the  monument  to  the  memory  of  the  late  Arch- 
bishop Affre,  and  a  statue  of  Perrault  for  the  new  Louvre. 
His  most  celebrated  work,  however,  and  certainly  that  by 
which  he  will  be  most  generally  remembered  in  England, 
is  *•  The  First  Cradle,  Eve  with  Cain  and  Abel  in  her 
lap,"  a  beautiful  marble  group,  which  attracted  great 
attention  at  the  Great  Exhibition  of  1851 .  M.  Debay 
obtained  the  very  rare  honour  of  first-class  medals,  both 
for  painting  and  sculpture,  at  the  Paris  Fine  Art  Exhibi- 
tions, the  former  in  1831  and  the  latter  in  1865.  Ue  was 
only  in  his  sbcty-first  year  when  he  died. 


inlrUcalians  |ssse>. 

Tiurrtf  DES  Bbkvjets  D'lifVBirrxoN.  By  AugusUli 
Charles  Renonard.  8vo.  {OuUlaumin  and  Cfe.,  Paris.)— 
At  present,  when  the  law  of  patents  is  under  consideration, 
it  is  necessary  to  know  what  are  the  opinions  of  en- 
lightened foreigners  with  respect  to  this  much  vexed 
question,  and  what  results  of  the  patent  system  have  been 
noted  in  other  countries  besidels  our  own.  M.  fienouard 
is  a  Counsellor  of  the  Court  of  Cassation  in  Paris,  and  a 
member  of  the  French  Institute,  and  in  every  way  he 
has  a  strong  daim  on  the  attention  of  both  the  friends 
and  opponents  of  the  patent  system.  The  work,  of  which 
the  title  is  quoted  above,  is  the  third  edition,  augmented 
and  materially  altered,  of  a  treatise  first  published  so 
long  ago  as  1825,  and  which  has  always  enjoyed  a  high 
reputation.  M.  Benouard  has  also  published  other  im- 
portant works  on  the  rights  of  authors  and  artists,  and  on 
the  principles  of  civU,  commerciad,  and  intet national 
rights.  The  work  in  question  is  divided  into  three  parts  ; 
the  first  treating  of  the  theory  of  legislation  with  respect 
to  inventions,  and  of  its  liistory  in  France  and  in  each  of 
the  other  principal  states  in  the  civilised  world;  the 
second,  detailing  and  explaining  the  practice  of  the  law  iu 
France;  and  the  third  being  a  collection  of  the  Acts  passed 
in  France  on  the  subject,  from  1844  to  the  present  time. 
M.  Benouard  is  a  warm  supporter  of  the  right  of  the  inventor 
to  protection.  He  says : — **  Bespect  for  the  rights  acquired 
by  labour  is  one  of  the  fundamental  principles  of  social 
order.  It  would  be  a  fatal  en-or  to  isolate  this  from  that 
which  is  due  to  property."  As  regards  the  mode  of  exer- 
cisbg  that  right,  and  conciliating  it  with  those  of  the 
public,  M.  Benouard  says : — "  The  duty  towaids  society 
u  to  prevent  the  public  from  losing  the  invention,  which, 
by  the  very  act  of  publication,  enters  into  the  domain  of 
the  public  mind."  .  .  .  .  **  The  legislation  problem 
consists  in  finding  the  proper  mode  ot  payment."  He 
discusses  the  proposed  system  of  public  recompense,  and 
that  of  fixed  fees  for  licences,  but  rejects  them  both  in 
favour  of  the  principles  which  form  the  foundation  of  the 
patent  laws  of  all  countries ;  and  he  declares  it  to  be  his 
profound  conviction  that  the  objections  raised  against  the 
present  law  are,  when  examined  in  a  philosophic  spirit, 
of  very  little  weight  when  placed  in  the  scale  against  the 
rights  of  the  inventor.  Those  who  differ  from  M. 
Benouard  as  respects  his  conclusions,  will  find  a  vast 
amount  of  historical  matter  of  great  interest  in  his  work, 
especially  in  the  chapters  referring  to  the  ancient  In- 
dustrial Corporations  in  France,  and  to  the  regulations 
and  privileges  appertaining  to  ntanufactiires  and  to  the 
condition  of  the  inventor  previous  to  1791. 
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Manual  of  the  Tubkxbh  Bath:  Heat  a  Mode  of  Curb 

AND   A   BOUBOB  OB  StBBMOTH    FOB  MbN  AND  AnIMAI^. — 

Edited  by  Sir  John  Fife  M.D.,  senior  suiveon  to  the 
Newcastle  lofirmary.  {John  Churehill  and  Son«.)— -This 
work  contains  views  and  opinions  taken  from  the  writings 
and  sayings  of  both  medical  and  non-medical  men  in 
reference  to  the  efficacy  of  the  bath.  The  editor,  in 
his  preface,  says,  "  in  the  year  1859,  having  previously 
satisfied  my  own  mind  of  the  efficacy  of  this  process, 
I  brought  it  under  the  consideration  of  the  Pathological 
Society  of  Newcastle,  and  afterwards  addressed  on  the 
subject  the  House  Committee  of  the  Newcastle  Infirmary, 
who,  encouraged  by  his  Grace  the  Duke  of  Northumber- 
land, well  experienced  during  his  eastern  travels  in  the 
value  of  the  Turkish  bath,  entered  energetically  into  the 
enterprise  of  constructing  such  baths  for  the  hospital. 
The  effect  of  this  wise  measure  has  been  essentially 
economical,  inasmuch  as  by  shortening  considerably  the 
necessary  period  of  confinement  within  the  walls  of  the 
hospital,  less  expense  has  been  incurred  in  restoring  many 
hundreds  of  working  men  to  their  habits  of  useful 
industry.  Great  must  be  the  value  of  a  process  which, 
in  a  few  minutes,  will  secure  a  general  diaphoresis,  bring 
the  circulation  to  the  extremities,  and  equalize  the  arterial 
action  instead  of  permitting  a  disordered  influence  to 
direct  an  undue  flow  upon  one  tortured  part  to  the  com- 
parative deprivation  of  arterial  blood  to  other  and  distant 
structures;  a  proeess  competent  to  allay  spasm  imme- 
diately in  many  cases  which  might  resist  all  other  dia- 
phoretics, or  exhibit  their  effects  only  in  gastric  and 
intestinal  irritation."  The  work  is  divided  into  two  parts ; 
Part  I.  treats  of  the  action  of  the  bath  on  man,  and 
commences  with  a  diah^ue,  in  which  Messrs.  Erasmus 
Wilson,  Witt,  and  Urquhart  took  part,  and  in  which 
the  question  of  "  Heat,  how  useful  to  man  and  how  used 
by  him,*' was  discussed;  written  (torn  short-hand  notes. 
This  is  followed  by  a  second  dialogue,  being  a  conver- 
sation between  Mr.  Urquhart  and  the  meml^rs  of  the 
London  Medical  Society  at  Rickmansworth.  Next  comes 
a  paper  read  by  Mr.  Urquhart  before  the  Society  of  Arts, 
•*  On  the  Art  of  Constructing  the  Turkish  Bath ;"  then  a 
lecture  by  Mr.  Urquhart,  "  Why  Does  Man  Perspire  ?•• 
and  articles  under  the  following  heads : — **  Consumption 
Produced  by  Habits,  not  Climate ;"  **  Treatment  of  Con- 
sumption l^  the  Turkish  Bath,*'  by  Dr.  Leared,  &c. ; 
with  papers  referring  to  the  treatment  of  cancer, 
leprosy,  hydrophobia,  and  apoplexy ;  cure  of  cataract ; 
the  construction  of  a  bath  vrith  radiating  heat  for  invalids, 
comprised  in  a  correspondence  with  Sir  John  Fife,  **  The 
introduction  of  the  bath  into  lunatic  asylums  and  naval 
and  militaiy  hospitals,  with  Dr.  Robertson's  experience  at 
the  Sussex  Lunatic  Asylum,"  and  a  paper  on  "Heat  rays, 
sun  rays,  electricity  and  vital  power,"  concludes  Part  I. 
To  all  these  papers  a  large  amount  of  notes  is  added. 
Part  n.  relates  to  the  action  of  the  bath  as  regards  animals, 
and  consists  of  two  papers,  one  entitled  **  The  Bath  in  the 
Farm,"  which  refers  to  the  training  of  horses,  the  treat- 
ment of  domestic  animals,  and  Admiral  de  Rons's  views 
"  On  the  Bath  for  Hones  ;'*  and  the  other  called  ••  Four 
Tears*  Experience  of  the  Bath  on  an  Irish  Farm," 
by  J.  E.  Scriven,  Esq.  An  appendix  concludes  the  work. 
There  is  a  vast  deal  of  useful  information  connected 
with  the  bath  to  be  found  in  this  small  volume,  and 
much  that  is  worthy  of  impartial  consideration.  In 
statements  by  non-professional  persons,  it  is  neoeasaxy,  says 
the  editoi'  "to  guard  against  hasty  conclusions  on  the 
one  hand ;  or,  on  the  other  hand,  the  rejection  of  state- 
menU  that  may  seem  si  variance  with  the  therapeutic 
science  of  men  experienced  in  the  valoe  and  justly  con- 
fldent  in  the  indications  which  therapeutics  afford.*' 

L'Ahoibknb  Agademib  des  Soienoes.  By  Monsieur  L. 
P.  Alfred  Maury.  8vo.  (ZWter  anrf  Cb.,  Paris.)  This  is 
a  companion  volume  to  one  by  the  same  author,  M. 
Maurv,  of  the  French  Institute,  Professor  of  Histoiy  and 
Morals  at  the  College  of  France,  on  the  Academy  of 
Inscriptions  and  BeUes-Lettres.     Like  the  latter,  this 


gives  a  detailed  history  of  the  rise  and  progren  of  the 
academy  of  which  it  treats,  but,  in  a  pnotiQal  point  of 
view,  it  is  of  far  greater  importance,  for  it  prewnts  sIm  i 
history  of  the  march  of  science  itself,  while  the  Academy 
of  Belles-Lettres  could  not  furnish  any  array  of  poeittTe 
facts  for  such  a  history  of  subjects.  M.  Maury  sayi,  sod 
with  justice,  that  didactic  treatises  seldom  afford  safficieot 
information  upon  the  yaru>us  steps  which  have  been  tskei 
in  science,  and  of  the  successes  and  fiulures  which  hm 
alternated  with  each  other ;  and  thus  the  man  of  sdsoee, 
and  more  especially  the  student,  is  not  furnished  with 
those  data  which  might  prevent  his  falling  into  the  veiy 
errors  which  his  preideoessors  have  discovered  sod  oftsD 
sarmounted.  Again,  M.  Mamy  is  a  devoted  admirer  of 
science,  and  places  it  far  before  literatare,  or  rather  belim 
works  of  imagination,  for  he  says  :-^**  Scienoe  reqonw  i 
logical  capacity,  a  power  of  concentration  and  peneveiuoe, 
a  genius  for  abstraction  and  generalisation,  which  the 
purely  literary  man  does  not  want."  M.  Maury  oniai 
his  work  down  to  the  end  of  the  last  centoiy  ODly.fw, 
he  says,  in  the  first  place,  the  sdentiflc  epoch  which  tha 
opened  is  not  yet  closed ;  and,  secondly,  that  the  ideooe  of 
the  nineteenth  century  has  assumed  such  vastdimeDaooi, 
and  ramified  in  such  an  extraordinary  manner,  that  no  ooe 
man  is  capable  of  grasping  the  threads  of  such  a  compK- 
cated  skem.  The  progren  of  scienoe  hi  all  its  branchei, 
and  in  other  countries  as  well  as  in  France,  is  traced  with 
learned  care  and  explained  in  a  lucid  and  highly-intenitiag 
manner.  Amongst  the  subjects  which  are  treated  with 
the  greatest  fulhiess  are  astronomy,  the  applicatiooa  of 
mathematics  to  ph^ical  scienoe,  natural  liistory,  and 
chemistry,  but  nothms  is  omitted  which  can  ezpUio  the 
growth  of  each  branch  of  the  scientific  tree,  ana  thoooo- 
nection  which  exists  between  them.  M.  Maury  exhibiti 
complete  impartiality  in  estimating  the  labours  of  the 
philosophers  of  other  nations,  and  Englishmen  will  have 
no  cause  to  complain  of  his  appreciation  of  their  ooontiy- 
men's  achievements. 

METEOBOLoaioAL  DiAOBAM, showiugthe daily  elemeoti 
throughout  the  year  1864.  By  C.  O.  F.  Cator,  MA.  {E. 
Stanford,  Charing-cross.)  This  diagram  exhibits,  by  meiitf 
of  curves,  the  daily  barometric  pressure,  tempentoie. 
direction  of  the  wind,  rainfall,  and  weekly  number  of 
deaths  in  London.  The  Greenwich  mean  tempetatoN 
for  each  day  as  well  as  that  of  London  is  g^ven. 


The  Paimteb's  Coxpaht*s  Exhibitiok  of  Qtutsm 
Decoration,  dso. — The  Company  have  inued  a  notice 
that  as  this  Exhibition,  after  five  years*  existence,  hai  w^ 
increased  either  in  the  quality  or  the  number  of  the 
specimens  presented  for  competition,  it  is  concluded  tbit 
an  annual  demand  on  the  trade  for  specimens  is  too  fre- 
quent, and,  therefore,  the  Company  have  resolved  io 
future  to  hold  the  exhibition  once  in  two  or  three  yfiar|> 
according  as  the  wishes  of  the  trade  may  be  ezpn*^- 
In  order  to  ascertain  the  general  feelingof  those  ioteresteJ. 
and,  if  possible,  to  excite  a  more  enei^getio  response  on  the 
part  both  of  masters  and  journeymen  than  has  hitbtflo 
been  manifestet},  the  Master,  Wardens,  and  Court  torn 
communications  on  the  subject,  whieh  will  reonre  the 
utmost  attention,  and  which  will  regulate  the  ftiture  jko* 
ceedings  in  relation  to  the  exhibition.  Under  tbeoe^* 
cnmstanoes,  there  will  not  be  an  exhibition  this  year(lB6o) 
at  the  Hall ;  but  one  will  be  held  next  year  if  i^^ 
is  an  adequate  response  from  the  trade,  both  masters  and 
journeymen. 

Water  Supply  of  PABii.^The  great  woria  forjo^ 
plying  the  houses  and  city  of  Paris  with  water  »'•  w^ 
pushed  forward  with  remarkable  activity.  In  the  Jo^ 
of  the  Society,  of  March  10th,  some  aocoontiwaj  gi^J* 
of  the  extensive  reeervoin  at  M^nilmontant  and  ^^^ 
and  of  the  aqueduct  for  bringbg  the  waten  of  ^ 
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Dhnia  to  the  metropolu;  a  few  more  partksalan  may 
DOW  be  added.    The  other  day,  the  lomigers  in  the  neigh- 
boarhood  of  the  tower  of  Saint  Jacqaes  de  la  Boucherie, 
were  aetonished  at  the  appearance  of  a  number  of  cast 
iron  pipes,  measoring  more  than  fifty-fonr  inohes  in 
diameter ;  thene  tabes  weigh  about  a  ton  each,  and  are 
to  be  laid  in  the  tunnels  of  the  new  sewers,  and  will 
form  a  portion  of  the  Dhuis  aqueduct.    A  steam-engine 
of  fifteoi  hone  newer  will  raise  the  water  from  the 
reservoir  of  M^numontant  to  that  of  Belleville,  and  the 
kUar,  from  its  elevated  position,  will  supply  the  highest 
^QolkioB  of  the  city,  which  at  present  depend  entirely  on 
maooU  labour  for  their  water.    The  new  sources  now 
bMD^  brought  into  use  are  calculated  to  bring  to  Paris 
8)0,000  cubic  metres  of  water  in  twenty-four  hours ;  one 
lifth  of  this  quantity  is  to  come  through  the   Dhuis 
aqueduct.    In  order  to  bring  the  waters  of  the  Mame  to 
Kenilmontant,  the   authorities   of  the   city   of   Paris 
hsve  purchased  the  waters  and  usine  of  St.  Maur,  which 
were  the  property  of  Messieurs  Darblay  and  B^ranger, 
the  great  millers;  turbines  of  about  400  horse-power  are 
sow  being  up  set  at  St  Maur  for  this  service,  and  two 
conduits  of  cast  iron  are  now  being  laid  down,  to  connect 
the  turbines  with  the  reservoir  of  M^nilmontant ;  each 
of  these  conduits  is  nearly  nine  thousand  yards  in  length. 
CrrT  HoBTicxTLTOBB. — According  to  the  Building  Newt 
Ifr.  Morris,  the  architect,  has  promeed  to  the  authorities 
to  try    terrace   gardening   in    Trafalgar-square.      He 
advocates  l^e  formation  of  a  new  terrace  to  the  south  of 
the  Nelson  column,  the  central  space  being  diversified  by 
the  introduction  of  suitable  plants,  shrubs,  and  low-growing 
trees.    Portable  trees,  such  as  adorn  the  walks  of  the 
Tuileries,  would  be  ulaoed  on  the  Pall-mall  terrace,  as 
well  as  within  the  endosed  areas  of  the  National  Qallery. 
The  effect,  observes  our  contemporary,  would  be  unlike 
anjTthiog  which  London  now  offers,  and  the  works  of 
architecture  and  sculpture  would  be  relieved  and  har- 
monized  by  the   presence   of  horticulture. — The  first 
of  a  series  of  city  flower  shows  was  recently  held,  at 
Albion  Hall,  which  is  situated  within  a  stone's  throw  of 
the  Bank  of  England  by  way  of  Moorgate-street. — The 
following  hints  on  window  gardening  for  the  working 
classes  are  by  Mr.  Walter  H.  Bosanquet: — The  Flower 
Pot, — ^Do  not  paint  the  outside  of  the  flower  pot,  but 
keep  it  as  dean  as  possible.   Before  making  use  of  a  flower 
pot,  if  it  be  new,  dip  it  into  clean  water ;  if  it  be  an  old 
one  wash  it  perfectly  clean  inside  and  outside.    Before 
filling  it  with  mould,  cover  the  hole  at  the  bottom  with 
a  piece  of  broken  pot,  and  over  that,  place  two  or  three 
layers  of  small  stones.    Put  the  coarse  mould  at  the 
bottom  and  the  fine  mould  at  the  top.     The  Seed.— Do 
not  sow  the  seeds  too  deep.    Sow  large  seeds,  such  as 
cveet  peas  and  nasturtiums,  one  inch  deep,  but  let  small 
neds,   such  as  mignonette,  be  only  slightly  covered. 
Until  the  seeds  come  up,  water  them  as  gently  as  possible, 
or  cover  the  mould  with  wet  moss.    Anntudt. — These  are 
rvied  from  seed  and  only  live  one  year.    The  sorts  called 
*'liardy "  and  "half  hardy"  may  he  raised  as  window 
plants.      Sow  the  seeds  at  the  end  of  March  or  the 
beginning  of  April,  and  keep  those  sorts  which  are  called 
'* half-hardy"  in-doors  untu  the  warm  weather  comes. 
Thin  the  young  plants  by  degrees,  but  do  not  leave  too 
many,  or  they  will  not  have  room  to  grow.     Watering, — 
Do  not  give  any  water  until  the  mould  feels  dry,  but  then 
nter  thoroughly,  and  throw  away  the  water  which  runs 
through  into  the  saucer,  unless  the  W(>ather  is  very  warm 
>Qd  dry.    Water  gently,  so  as  not  to  wash  a  hole  in  the 
%oold  or  uncover  the  roots.    Use  rain  water  as  often  as 
possible,  or  water  which  has  been  long  exposed  to  the 
Mr.    In  winter  only  give  sufficient  water  and  warmth  to 
keep  the  plant  alive.    lAghL — ^Keep  the  plants  close  to 
the  window  and  torn  them  as  often  as  the  leaves  get 
dr&wn  in  one  direction.    Shade  the  flower  pot  from  the 
hot  son,  but  not  the  plant,  unless  the  heat  is  very  great. 
After  dark  keep  the  plants,  if  possible,  in  a  dark,  cool  room. 
<4ir/— Give  the  plants  as  much  fresh  air  as  possible  through 


the  window  if  the  air  is  not  very  cold.  Bo  not  leave 
door  and  window  open  at  the  same  time.  Plants  which 
have  been  exposed  to  the  fresh  air  become  much  more 
hardy  than  those  which  are  confined  in  warm,  dose  rooms. 
Clemlineu. — This  is  equally  important  for  the  well- 
being  of  plants  and  men.  Whenever  the  leaves  and 
stadks  get  dusty  or  dirty,  wash  them  with  a  sponge  and 
lukewarm  water.  Remove  vour  plants  from  your  rooms 
while  you  are  dusting  or  cleaning  them.  Expose  your 
plants  as  often  as  possible  to  warm  soft  showers,  in  order 
to  wash  and  refresh  them.  General  Direetiona. — ^At  night 
place  the  plants  on  or  near  the  ground,  or  leave  the 
window  slightly  open.  When  the  surface  of  the  mould 
becomes  hard  stir  it  up  carefully  so  as  not  to  disturb  the 
roots.  Pick  off  all  dead  leaves  and  stalks.  Do  not  buy 
greenhouse  plants,  but  hardy  plants,  which  are  suitable 
for  planting  out  of  doors. 

I^EW  TbebmoElectbio  Pile. — M.  Edmond  Becquerel, 
of  Paris,  has  arranged  a  new  thermo-dectric  pile,  which  is 
said  to  exhibit  great  activity.  In  place  of  bismuth  and 
copper,  he  makes  use  of  sulphite  of  copper,  cast  at  a  heat 
a  little  above  its  point  of  fusion,  and  metallic  copper. 
One  of  these  discs  of  sulphite  of  copper,  placed  between 
two  of  copper,  forms  an  element ;  and  ten  of  these  de- 
ments combined,  having  one  extremity  plunged  in  a  sand 
bath  maintained  at  the  temperature  of  212°  Fahrenheit, 
and  the  other  in  cold  water,  form  a  pile  which  is  said  to 
be  powerful  enough  to  work  a  telegraphus  apparatus. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Afov.  ...Aatiqnaries,  3.    Annaal  Meeting. 

FhUoiOpliUad  Clab,  S.    AninuU.  Meeting. 

B.  Qeopraphioal,  8|.    1.  Mr.  Lawrenoe  Oliphant,  "  On  the 

Bajano*  River,  in  the  Isthmni  of  Panama.**     2.  Mr.  B. 

CroM,  "  A  Joarnej  from  the  foot  of  Chlmboraso  to  Bogota, 

acroM  the  Central  Andet.** 
Britifh  Arohitecto,  8. 
Actoariet,  7.    1.  Mr.  G.  W.  Berridge,  **  On  the  Gradoation 

of  a  Table  of  Mortali^.**     2.  Mr.  M.  N.  Adler,  "  On  Qo- 

vemment  Infnrance  Rate*  and  Regolatioas.** 
BoTal  United  Serrioe  Init.,  8(.     Btaff-Conmiander  Fred.  J. 

U.  ETana,  R.N.,  F.B.S.,  "  The  Magnetiim  of  Iron  and 

Iron-clad  Ships." 
Toss.  ...Sodetj  of  Arti,  8.     Cantor  Lectarea.     Dr.  F.  Craee  Cal- 

Tert,  '*  On  Bome  of  the  Moit  Important  Chemical  Diaoo- 

Teries  made  within  the  last  two  jeara.*'    (Lecture  III.) 
Medical  and  Chirorgical,  8|. 
Civil  Engineen,  8.     1.  DiacoMion  on  Capt.  Tjlet't  paper 

"On  the  Featiniog  Railway.*     2.  Mr.  Calloott  BdUjr, 

**  On  Unifbrm  Stresa  in  Girder  Work.** 
Zoological,  8|. 
Ethnological,  8.     Rer.  Jamea  Brodle,  "  Obaerrationa  on  tiie 

Pecnliarltiea  of  National  Pronondatlon,  aa  a  meana  of 

Tracing  the  Origin  and  Hlator/  of  Natlona.** 
Bo]ral  Inat,  4.    Prof.  Frankland,  **  On  Organic  Chemlatry.*  * 
Was.  ...Societj  of  Arta,  8.     Mr.  F.  A.  Paget,  **  On  the  Wear  and 

Tear  of  Steam  Boilera.** 
Geological,  8. 

London  Inst.,  12  noon.    Annual  Meeting. 
B.  Society  of  Literatnre,  4.    Annaal  Meeting. 
Arekaolopoal  Aaaoc.,  8t. 
Tsims...Ro7al,  8}. 

R.  Society  Club,  6. 

Royal  Inat.,  4.   Prof.  Frankland, "  On  Organic  Chemlatry.** 
Fai Royal  Inat..  8.    Profoaaor  Lyon  Playfkir,  **  On  the  Diet  of 

Man,  &c.'* 
B.  United  Serrioe  Inat.,  3.     Colonel  B.  A.  Shafto  Adair, 

"  Claaaificaaon  of  the  CaoMe  of  War.** 
8at. Boyal  Inat.,  4.     Prof.  Bain,  **  On  the  Fhyrioal  Aocompa- 

nimenta  of  Mind.*' 


PAKLIAMENTAKY  PAPERS. 


SESSIONAL  PRINTED  PAPEBS. 

Par.  Daivertd  on  Tlst  March,  1865. 

Numb. 

3  (281  to  291).  BaUway  .'and  Canal,  Ao.,  Bills— Board  of  Trade 
Beporta,  Parta  281  to  291. 
116.  Boyal  Conrta  (Jeraey>—Retiima. 
120.  Banda  and  Klrwee  Booty— Farther  Correapondenoe. 
123.  Begimental  Qoartermaatera — Report. 
141.  Pablic  Hooae  Cloelag  Aet—Betam  (a  corrected  Copy). 
US.  Police  Stationa—Correapondenoe. 
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Fbor  Bolief— BAtoni. 

NoKli  Ameria  (Mo.  2)  (1865)— Papers  re«p«ctin|;  the  ter- 

mioation  of  the  Reciprocity  Treaty  of  Jane  5, 1854. 
BelAift   Borongh — Report  of   Inquirj  ComBiiflsionerf   ai   to 

Mag^tMial  and  Police  JnrisdioUon,  ftc. 

Delivered  on  28M  March,  1886. 
9ft.  BOl^Praenratore  (Scotland). 
•6  (r).  Railwa/  and  Canal  BilJ»-Sixth  Bep<r(  of  the  Gwttal 

Committee. 
128.  Annj  Feniionf— Warrant. 

133.  Woodia,  Foreala,  and  Laad  Revennea— Ahatncfk  AoooBnti. 
IM.  Mine*- Return. 

Ionian  Iilands— ClorreqKindence  reipeetlng  Penriona  to  Britidi 
Sntjectt. 

Ddwered  on  SOfA  March,  1865. 
94.  Bill— Oofioral  Poet  Office  (Additional  Site). 
<6  (T).  Committee  of  SeleoUoa-^Sixth  Report  of  tho  Solaot  Cam- 

mitftee. 
ItV.  Epiom  Common  IncIoMue— Farther  Report. 
ise.  Syrap,  ftc  (Breweriee)— Corrcipondence. 
144.  Bankraptcy  Act—Report  from  the  Select  Onmittee. 

Daivered  on  3l$t  March,  1865. 
M.  BtlL->TMt8,Robben,andRappareee. 
lis.  Valoafcion  of  Land  and  Heritages  (Scotland)-* Botama. 
144.  Bankruptcy  Act— Reports,  Proceeding,  and  Appendix. 
156.  NaTy  ( "  Royal  SoTercign."  4c. )— Return. 
111.  Metropolitan  Sewage  and  Essex   Reelamattoo  Bill— SpOflbl 
Report  of  Select  Committee. 

Ddietred  on  lU  and  Zrd  April,  1865. 
•1.  BUla—PriaoDs  (Scotland)  Act  Amendment. 
N.      n     Pilotage  Order  Confirmation  (amended  by  the  Select 

Committee,  and  on  Re-commitment). 
n  (n).  Trade  and  MarigatioB  Acooants  (38th  FehmaxT,  1866). 
e«  (▼!).  Railway  and  Canal  Billi—4iie^nth  Report  of  the  Qoneiml 
Conuni^tee. 
110.  Rerenne,  Expenditure,  Ibo.— Rotnrna. 
?32.  (i).  Park  Lane  and  Piccadilly  Thoroughfkre— Plana. 
167.  Sum  andSoasex,  Ac,  Roads— Return. 
164.  St    Benet,    Gracechurch  Street,    Ac.,  Beneflce*— Mlnntei, 
Papers,  fto. 


Satntts. 


Jnrmn  OommMmmru  qt  ^aUnU  Joumai,  April  14M. 
OEAirra  or  Pbotxsioiial  Pbot>otioh. 


Air,  engiaM  ««rhed  by  heated— MS^J.  Piadbbeok. 

Beg^  aeeoriag  the  flrame  of  traTelling— 810— L.  A.  Lelna. 

Ban^,  prerenting  the  leakage  of— 913— A.  V.  Newton. 

Bleaching,  treating  the  waate  liquids  obtained  in-  797— H«  Potter. 

Boots,  apparataa  for  loweringaldpe*— 890— A.  ChapUo. 

BoUers,  steam— 686-E.  B.  WUaon  and  J.  Howdon. 

Bottles,  stoppers  for— 814— C.  H.  Crowe. 

Boots  and  ahoea— 784— D.  Oourley. 

Bfood,  appsntus  ter  catting— 792— W.  Berry. 

Bricks,  manu&ctare  of— 939— A.  and  A.  Lockwood,  jun. 

Bridges,  construction  of— 888 — F.  A.  Leigh. 

CatUe,  apparatna  for  preparing  food  for— 927— R.  Willacy. 

Chinaalea,  proTentiag  smoky— oil— B.  Greenwood. 

Cigars,  mouth  piece  for— 770— T.  Oliver  and  J.  W.  Mnsto. 

Cloth,  apparatna  for  manufacture  of— 821— J.  Lees  and  M.  Mellor. 

Cotton,  malea  for  spinning— 919— W.  Majall,  J.  Knott,  and  Wt 

Dennis. 
Blizir,  febriAige  and  digcstiTe— 874 — A.  D.  Gascon. 
Fabrics,  apparatus  fin-  printing— 870- J.  MiUer  and  J.  Laiag. 
Fabrics,  weanng  ornamental- 810— J.  Ifacaulay  and  R.  Wats  on. 
FeUoes,  nuchlne  for  dressing — 794— H.  S.  Jacobs. 
Fire-anns-  790— R.J.  Gatlin. 
Fire-arms— 800— A.  P.  Tronchon. 
Floor  cloth,  machineij  for  manufoctore  Of— 768-^.  H.  Kidd  and  J. 

C.  Mather. 
Forging  machinea— 882— J.  Wright. 
Oaa  bumen— 876— F.  A.  Mooquaid. 
Gas  mein*— 917— J.  Bathgate. 
Olaas,  ornamental  articles  made  of— 868— J.  WilUami. 
Gun  iocka— 838— D.  Arnold 
Hammers,  atmospheric— 963— J.  Vaughan. 
Hats,  folfr-941— C.  Vera. 

Horses,  apparatus  for  grooming— 869— J.  Korria,  Jon. 
Ink,  manuftwture  of— 836— W.  E.  Mewton. 
Iron,  manufoctnre  of  sheet— 409 — W.  E.  Newton. 
Iron,  treatment  of  certain  producto  obtained  in  the  ameltlBff  of->68i 

— T.Horton  and  D.d.  Price.  ibwiuiioi    ow 

Iron,  manufacture  of  ballsof— 967— J.  Player. 
Iron,  reducing  and  melting— 899— W.  Brookes. 
Lace,  manofactnre  of— 971— F.  E.  Enaoa. 
Links,  fosteaings  for  sleero  links— 947— H.  Jenkinj. 
Liqoids,  apparatna  lor  refrigerating— €91— J.  Hendeieoa. 
Looms,  motion  for— 769— E.  Pilling  and  J.  Harper. 
Machines,  apparatus  for  feeding  priatiag^-81»-B.  Field  Mrf  t»  Wise. 
Machines,  sewing    839    A.  BiOUot. 
Machinery,  cork  cutting— 638— W.  Clark. 
Matter*,  treating  fotty— 898— 6.  Chllda,  ^m. 
Aaila,  machinery  for  cutting    806    B.  C.  BabfaaoB. 
OUa,  apparatus  for  dlitilling-727— W.  B.  Newton. 


Ores,  apparatas  for  waahiaK^-«63— H.  Simoa. 
Paper,  utillcation  of  materials  for  manufacture  of— 703— J.  Webb. 
Petroleum,  caaks  for  storiag— 834- J.  B.  Brown. 
Photographs  apparatus  for  moaa(ing-4l5— J.  H.  Smith. 
PhotograpMc  productions,  aaoertaiiJng  the  pieseaee  of  AiIm  imii 

in— 677— T.  Relssig.  — ei^ 

Pictures,  photographic— 618— E.  Pettit. 
Pianofortea    965— B.  Joliaacm. 
PoinU  aad  swltchea,  railway— 844->H.  C.  Hub/. 
Power,  obtaining  motive— 840— V.  Baker. 
Power,  apparatus  for  hand  or  ateam— 13— G.Hodgioa  aad  J.  Ptt^ 
Pump— 314— W.  Clark. 
Pnmpa    343    0.  D.  Yoang. 
Pumpa,  foroe— 051— R.  B^nM* 
Eailwayi,  oonstrnction  of  rails  for— 832— W.  Irfieder. 
EaUwaya,  street— 923— R.  A.  Broomaa. 
Bail  way  trains,  coaunaaicatioa  betweea  pineagBTt  aad  gnii  aMR 

—A.  I.  L.  Gordon. 
BaUwaj  holsta,  propelUaf  wag|oni  ia  oonnectioa  iiit^-#S-6. 

Greenish. 
Railway  traine,  paange  of  the  guard  fromoM  oaitoflaflteaf- 

3M-J.  C.  Thompaoa  aad  J.  J.  M.  Greea. 
BeODCtors,  apparatus  for  holdiag  lamp— 704— W.  CUvk. 
Bioe,  treatment  of— 642— J.  H.  Jdhnsoa. 
Befes,  foateninga  employed  in  metalUo—M3—W.Ml]]B«  ■&!>.>. 

BatoUff. 
Sealing  wax,  apperatua  for  aaeltiag   Ml— W.  Boager. 
Spinning,  mules  for— 360— J.  Todd. 
Spittoona— 862— J.  H.  Jolinaon. 
Steam,  motive  power  by  the  aid  of— M*— W.  Brookei. 
Steel,  hardening  and  tempering— 880— E.  Savage. 
Steel,  rolling  or  Ibrging— 926— W.  Gray. 
Smoke,  furnaces  for  consumption  of— 862  -  C  .Matthewisad  J.  FmdJ?. 
Silk,  apparatus  for  winding— 921— W.  Klibey. 
Stoves,  «e.— 826— J.  C.  Mori^ui. 

Substances,  expressing  liquids  from  pulpy— 055— W.  S.  KewtOD. 
Valvea-764— W.  Roberts. 
Ventilators,  hat— 961— R.  Stanle. 
Wearing,  looms  for— 824— Q.  H.  and  J.  A.  CoilMt. 
Weaving,  looms  for— 907— L.  Bridge^ 
Wool  separating— 611— S.  SaviUe. 
Worsted  carding— 820— H.  Oakes. 
Yards,  aiachiaery  for  windiag^-OOl— A.  Tamer. 


2536. 
2629. 
2532. 
3633. 
2534. 
8638. 
2542. 
2654. 
3557. 

2558. 
2560. 
2662. 
3564. 
2670. 
2680. 
2681. 

2683. 
2686. 
2689. 
3606. 
2611. 


PAnars 
B.  A.  BrooBUtfi. 
J.  T.  Cook. 
W.  E.  Qedge. 
W.  R.  Sykes. 
A.  Hlppina. 
R.  Wright. 
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Ordinary  Meetings. 

Wednesday  Evenings  at  8  o'clock. 

Mat  3.—**  On  Colomzation ;  itf  Aspects  and  Results.** 
By  William  Stones,  Esq. 

Mat  10. — '*  On  the  Art  of  Laying  Sobmarine  Cables 
from  Ships.*'    By  Captain  Jaspeb  Selwtk,  B.N. 

Oantor  Lectures. 

Tlie  Third  Course  for  the  present  Session,  con- 
sisting of  six  Lectures,  ''  On  Some  of  the  Most 
important  Chemical  Discoveries  made  within 
the  last  Two  Years,"  by  Dr.  F.  Grace  Calvert, 
F.R.S.,  F.C.S.  (Corresponding  Member  of  the 
Royal  Academy  of  Turin ;  of  the  Soci6t6  In- 
^UBtrielle  de  Mulhouse ;  of  the  Soci6t6  Impe- 
riale  de  Pharmacie  de  Paris,  (fee),  is  now  being 
deKvered  on  Tuesday  evenings,  at  Eight  o'clock, 
M  follows : — 

H&T2ifD. — Lecture  4. — On  the  Discoveries  in  Phy- 
Bological  Chemiatiy. 

Hat  ^h. — ^Leotube  6. — On  the  Discoveries  in  the 
C^nuAtry  of  Bocks  and  Minerals. 

Hat  16th — Lbotube  6. — On  the  Discoveries  in  the 
^iiemistry  of  Metals  and  Alloys. 

These  Lectures  are  free  to  Members  (without 
ticket),  and  every  Member  has  the  privilege  of 
fitting  One  Friend  to  each  Lecture. 


Twentieth  Ordinary  Meeting. 

Wednesday,  April  26, 1865 ;  Peter  Graham, 
Esq.,  Member  of  Council,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

B^an,  Alfred  W.,  Danson-park,  Welling,  Kent,  8.E. 
1>«W,  William,  21,  NewcasUe-street,  Strand,  W.C. 


Qaver,  William,  Italian-villa,  Lee-road,  Blackheath,  S.E. 
Hancock,  C,  6,  St.  Germain's-villas,  Lewisham,  S.E. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society : — 

Bourne,  Geo.  S.,  B.N.,  Bpyal  Hospital,  Geenwich,  S.E. 

Brackeabury,  Capt.  C.  B.,  B.A.,  1  Adelaide-place,  Wool- 
wich-common, S.E. 

Brady,  Francis;  12,  Limes-villas,  Lewisham,  S.E. 

Brumleu,  Charles,  6,  St.  John's-road,  Brixton,  S. 

Burt,  C.  J.  T.,  Roadside,  West  Hill,  Pntney,  S.W. 

Clark,  Edward,  2,  Rose- villas,  Montpelier-rood,  Pedcham- 
rye,  S.E.  

CotteriU,  W.,  Norbiton-park,  Kingston-on-Thames,  8.W. 

Danby,  Thomas,  7,  Parliament-street,  S.W.,  and  81, 
South-grove,  Peckhara,  S.E. 

Dolan,  H.,  P^k-hill,  Clapham,  S. 

Eden,  Frederick  Morton,  Capel-honse,  Kew,  W. 

Famall.  Harry  Barrard,  Poor  Law  Board,  Whitehall,  S.W. 

Field,  Hamilton,  Clapham-park,  S. 

Folkard,  Augustus,  Haslam-house,  Lewisham,  S.E. 

Gibson,  John,  1,  Era-place,  Surrey-lane,  Battersea,  S.W. 

Goodwin,  Rev.  Thomas,  M.A.,  Croom's-hill,  Greenwich, 
S.E. 

Gowan,  George  D*01ier,  Wood-lawn,  Dulwich,  S.E. 

Graham,  John,  74,  Manor-street,  Clapham,  S. 

Harker,  GkK>rae,  Uplands,  Sydenham,  S.E. 

Harrison,  C.  Wrightman,  Pneumatic  Loom  Company, 
26,  Lombard-street,  E.C. 

Hawley,  Henry  J.,  4,  Foxgrrove-road,  Beckenham,  S.E. 

Herapath,  John,  Catford-bridge,  Lewisham,  S.E. 

Hills,  F.  C,  Denmark-hill,  S. 

Hoblyn,  Thoe.  Hallam,  Rickling,  Bishop's  Stortford. 

Holloway,  William,  4,  Park-road-villas,  Battersea,  S.W. 

Hosegood,  Thomas  W.,  Rosendale-vQla,  West  Dulwich,  S. 

Jerram,  E.  J.,  3,  Cedars-road,  Clapham-oommon,  S. 

Johnson,  John  G.,  Assay-office,  18a,  Basinghall-st.,  E.C. 

Leggi  George,  61,  King  William-street,  E.C. 

Lewis,  Thoe.,  Somerset-lodge,  36,  London-rd,,CPoydon,  S. 

Lord,  W.  B.,  R.A.,  37,  Stock  well-park-road,  Brixton,  8. 

Macandrews,  J.,  Roehampton-lodge,  Roehampton,  S.W. 

MoArthur,  W.,  1,  Gwydyr-houses,  Brixton-rise,  S. 

Martley,  W.,  16,  Cedars-road,  Clapham-common,  8. 

Menge,  Rev.  J.  P..  Electrical-hall,  Ptok-villaa,  Lower 

Norwood,  8.  .  ,   „  », 

Milnes,  William  S.,  11,  Devonshire-road,  Greenwich,  S.E. 
Monk,  J.  C,  3,  Manorroad,  Wallington,  S. 
Moren,  George,  38,  Threadneedle-etreet,  E.G. 
Painter,  Henry,  1,  Arlington-villas,  Longhboroagh-parfc* 

Brixton,  S. 
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Papengouth,  Lieut.  Oswald  C,  12,  Bloomsbary-sq.,  W.O. 
Price,  Charles  J.,  Carlton-chainberB,  Regent-street,  S.W. 
Tern,  Benjamin  F.,  LL.D.,  31,  Upper  Kipg-atreet,  Hol- 
born,  W.C. 


The  Paper  read  was — 

ON    THE    WEAR    AND    TEAR    OF 
STEAM-BOILERS. 

By  Fbedebick  Abthub  Paoet,  Esq.,  G.E. 

According  to  the  published  report  of  the  engineer  of 
the  Manchester  Boiler  Aflsurance  Company,  forty-three 
explosions,  attended  with  a  loss  of  seventy- four  lives,  oc- 
curred in  1864  in  this  country-    The  engineer  of  the  Mid- 
land Boiler  Assurance  Company  gives  the  number  as  forty- 
eight,  causing  the  deaths  of  seventy-five  and  the  injury 
of  120  persons.     These  statistics  are  confeasedly  incom- 
plete,  being,  from  obvious  causes,    numerically  under- 
stated.   The  Royal  Commissioners  on  the  metallic  mines 
report  that,  in  the  districts  of  Cornwall  and  Devon,  boiler 
explosions  are  of  very  frequent  occurrence  ;*  and,  in  these 
sparsely  populated  districts,  they  easily  escape  the  public 
attention.    Explosions,  again,  which  only  injure  without 
killing  outright,  and  therefore  do  not  call  for  a  coroner's 
inquest,  also  liappen  without  attracting  much  notice.  The 
figures  cited  thus  understate  the  destruction  and  injury  to 
life  through  boiler  explosions,  while  only  a  guess  can  be 
hazarded  as  to  the  annual  lofs  of  property  they  cause. 
Each  explosion  testifies  to  the  probability  that  a  number 
of  boilers  have  been  prevented  from  exploding  by  mere 
chance,  as  also  to  much  unchecked  decay  and  deteriora- 
tion, which  might  have  been  prevented  by  greater  care 
and  more  knowledge.     Beeides,  apart   fi'om  the  disas- 
trous results  of  an  explosion  itself,  the  undue  wear  and 
tear  of  boilers  meai^  the  enspension  of  the  workshop  or 
factory  and  the  demurrage  of  the  ateam-vessel.    With 
respect  to  the  causes  of  explosions  themselves,  "  there 
are,"  to  use  the  words  of  the  late  Mr.  Robert  StephenBon,t 
"  but  few  cases  which  do  not  exhibit  undue  weakness  in 
some  part  of  the  boiler ; "  and  the  aame  opinion  appears 
to  be  held  by  Professor  Faraday .|     The  opinion  that  an 
explosion  is  rather  due  to  the  weakness  of  the  boiler  than 
to  the  strength  of  the  tteam  may  in  fact  be  said  to  be 
univeraaL    There  is,  indeed,  a  very  complex  train  of 
mechanical,  chemical,  and  physico-chemical  forces,  lead- 
ing to  the  deterioration  and  consequent  deatLuction  of  a 
steam-boiler,  and  it  is  probable  that  no  other  metallic 
structure  is  subjected  to  auch   complicated   conditions. 
The  pressure  of  the  steam  and  the  heat  of  the  fire  produce 
mechanical  effects,  while  both  the  burning  fuel  and  the 
water  react  chemically  on  the  plates  and  in  accordance 
with  their  varying  chemical  properties.      £lach  of  these 
agents  play,  so  to  speak,  into  the  other's  hands,  farthering 
and  quickening  the  other's  progress.    It  is  difficult  to 
distinguish  with  strictness  between  the  effects  of  each ; 
and  it  is  mainly  for  the  sake  of  convenient  examina- 
tion that  they  can  be  classified  into : — 1.  The  effects  of 
the  pressure  of  the  steam ;  2.  the  mechanical  effects  of 
the  heat ;    8.  the  chemical  effects  of  the  fuel ;  4.  the 
chemical  effects  of  the  feed-water. 

TpE  Direct  Effects  of  the  Pressube  of  the 

Steam. 

In  calculating  the  working  strength  of  a  cylindrical 
boiler,  the  plates  are  assomed  to  be  under  a  static  load, 
and  to  be  submitted  to  a  teonle  strain.  The  former 
of  these  assumptions  is  seldom,  and  the  second  is  never 


•  Report  of  the  OooiiBissioners  on  the  Metallic  Hiaes. 
Presented  to  both  Houiet  of  ParliameDt  by  eommand  of  Her 
Majeflty,  1864.,  p.  xxi. 

t  ProeeedlDgs  of  the  Institatioa  of  Civil  BDgioeers,  1856, 
p.  281. 

I  ProceediBgi  of  the  InstUntion  of  Ci?U  Enginetrs,  1852, 
p.  3«2.  ' 


correct.    There  are  two  principal  causes  that  tend  to 
exert   impulsive   strains  on  the  sides  of  a  boiler:— l. 
The  sudden  checking  of  the  oorrent  of  steam  on  its  %tj 
from  the  boiler  to  the  cylinder ;  2.  quick  firing,  attended 
with  too  small  a  steam  room ;  and  both  may  Bometimec  k 
found  to  act  in  combination.    To  the  first  of  these  cms, 
the  explosion,  for  instance,  of  one  of  the  boilere  o(  ts 
Farema  steamer,  at  Southampton,  a  few  years  ago,  hu  W 
ascribed  by  the  Government  engineer  surveyor  ;*  to  t!;^ 
second,  the  explosion  of  the  copper  boiler  of  the  CmU  SL 
yacht,  in  France.    According  to  Dr.  Joule,  the  mcreco. 
pressure  of  an  elastic  fluid  is  due  to  the  impact  of  :*• 
mnumerable  atoms  on  the  sides  of  the  confining  \«^\. 
When  the  motion  of  a  current  of  steam  is  Boddecuy 
checked,  as  by  the  valve  in  its  passage  from  the  boiic: 
to  the  cylinder,  its  speed  and  weight  cause  a  reooU  oo  th-; 
sides  of  the  boiler  analogous  to  the  effects  of  the,  ia  ti]j 
case,  almost  inelastic  current  of  water  in  the  bfdndic 
ram.f  This  action  is  necessarily  most  felt  with  eopesia 
which  the  steam  is  let  on  suddenly,  as  in  the  Conc^ud 
other  single-acting  engines,  working  with  steam  tiItc: 
suddenly  affording  a  wide  outlet,  and  as  suddenly  doil&j. 
It  produces  such  phenomena  as  the  springing  or  breathi^ 
of  cylinder  covers,  and  the  sudden  oscillations  oi  gauges. 
noticed  long  ago  by  Mr.    Josiah  Parkos  and  others.; 
Some  years  ago,  while  standing  on  a  boiler  working  a 
single-acting  engine,  and  with  a  deficient  amoont  of  tteui- 
room,  the  writer  noticed  the  boiler  to  slightly  breit^rt 
with  every  pulsation  of  the  engine.     The  same  actioo  liis 
been  observed  by  others  with  boilan  the  steam-room  ^i  ^ 
which  is  out  of  proportion  to  their  heating  surface.   1^  i 
intensity  of  the  instantaneous  impdilses  thus  generit<Al 
would  be,  aB  Mr.  Parkes  observes,  difficult  to  meaiare,la  T 
their  repeated  action  must  rapidly  affect  the  boiler  at  il>  ' 
mechamcally  weakest  points.    The  more  or  lesa  oiddea  | 
dosing  of  a  safety-valve  while  the  steam  \b  blowing  of 
would  evidently  produce  the  same  eflfect ;  and  this  view  l* 
strengthened  by  the  fact  that  the  great  majority  of  loc(^ 
motive  boilers— in  which  while  at  work  there  is  no  soch 
sudden  call  on  the  reservoir  of  steam  as  in  the  Coroijh 
engine— explode  while  standing  with  steam  up  at  the 
stations.!    It  is  not  denied  that,  in  the  case  of  a  looomo- 
tive,  the  mere  extra  aooomnlatiOQ  of  steam  from  the 
safety-valves  being  screwed   down  above  the  w(»tiog 
pressure  will  also  come  into  play.    But  there  can  be  IHtlv 
doubt  that  most  boilers  are  subjected  sooner  or  later, 
and   with  more   or   less   frequen<qr,  to   an  impalare 
load.    This   being  the   case,  this   consideratioD  vo^ 
would    demand   a    factor   of    safety   of    m  in  ^ 
designing   of  steam   boUers.     The   Ckimmissiopen  oa 
the  application  of  iron  to  railway  stractures,  in  ^ 
third  conclusion  on  a   mass    of  evidenee   which  tu 
made  their  iuTestigations  the  most  valuable  ever  (O^; 
ducted  on  the  strength  of  materials,  say : — **  That, » 'j 
has  been  shown,  that  to  resist  the  eflfects  of  reiteoted 
flexure,  iron  should  scarcely  be  aUowed  to  suffer  a  defie<^* 
tion  equal  to  one-third  of  its  ultimate  deflectioo,  i» 
since  the  deflection  produced  by  a  given  load  is  iocrctf^ 
by  the  e£foclB  of   percussion,  it  is  advisable  that  t^ 
greatest  load  in  railway  bridges,  shall  in  no  case  exceed 
one-sixth  of  the  weight  which  would  break  the  beio 
when  laid  on  at  rest  in  the  centre." || 

Emerson  showed,  more  than  sixty  years  ago,  tlut  tw 
stress  tending  to  split    in  two  an  internally  perftcii^ 

*  Radimentary  Treatise  on    Marine  EnKioet  and  Steam 
Vessels,  etc     By  Robert  Mwray,  C.E.,  Bogineer  Surre jor  to 
the  Hon.  Board  of  Trade,  p.  74—78. 
t  Inatitmto  di  Bciense.    Milano,  1829.  ,  , 

X  Tmuactionaof  the  Inititution  of  Cifil  Boffinecit.  vo[\^' 
%  Reports  of  the  Inspecting  Officers  of  Che  Board  of  Tr«i'« 
1860-64.  (The  fonr  looomotive  boUen  wbieh  bent  laft  p^ 
all  did  io  while  standing.  Neither  the  primary  rapture  ]^^l 
to  the  explosions,  nor  the  aeeondary  ruptare  eaased  ^  ^  '*' 
plosion,  took  plaee  thcoagh  the  rivet  hwce.)  .  . 

I)  Report  of  the  Oommistiooers  appointed  to  iDqwre  r»^ 
the  AppUeation  of  lion  to  BaUway  Stractores.  xriii. 
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crtiDdrictl  [jpe,  nibmltud  U>  the  pre«are  of  a  fluid  from 
Iho  interior,  is  u  the  diimater  at  the  pipe  tmd  the 
fluid  prtfEore.  Ha  also  ahowad  "  that  the  etren  ariaing 
I'loin  KDf  prennra,  nponacj  part,  to  split  it  lonEltndinallj, 
tnnsrersely,  or  in  any  direction,  is  eqaal  to  the  preBPore 
Dpon  A  plaoe  drawD  peTpaodiculsT  to  the  Hue  of  direc- 
ti^D."  Afl  in  a  boilei  the  thickncM  of  the  metal  ia  small 
compared  with  the  radioa,  the  sircnmrarential  tension 
hi9  been  ummed  to  be  uDilbnnly  dlatributod ;  and  the 
HoJD  per  unit  of  length  npon  the  transrene  clrcolar 
jotnl  lieiag  only  half  that  upoa  the  longitudinal  jointa, 
the  length  of  the  latter  has  been  taken  u  the  baais 
'■r  tie  calculations  for  the  tensile  strength  of  the 
^vdIl  But  in  taking  the  internal  diameter  of  the  btdler 
iilFie  point  of  departure,  the  internal  Motloii  bai  tieeD 
E!-jmed  to  be  a  correct  circle,  which  would  odIt  be 
riiriicaliv  true  in  the  ease  of  a  cylinder  bored  ont 
111  a  lathe,  and  never  in  that  of  a  boiler.  Two  of 
tiDcrson's  corollaries  from  his  first  propcaition  have  in  fact 
teen  neglected.  He  showa  that  If  one  of  the  diamelen 
U  greater  than  another,  there  will  then  be  a  greater 
iresMire  in  a  direction  at  right  angles  to  the  larger 
'iimeter  ;  the  greatest  preainre  tending  to  drive  ont  uie 
rf^ower  eldee  till  a  mathematically  tme  circle  Is  formed. 
The  second  Is  that,  "  if  an  elastic  compressed  fluid  be 
•ncloaed  in  a  vessel,  flexible,  and  capable  of  balDg  dis- 
undsd  every  way,  it  wiil  form  itseir  into  a  sphere."*  A 
Eomber  of  proofs  con  be  adduced  that  both  these  inflaencea 
in  more  or  lesi  at  the  bottom  of  the  wear  and  tsar  caused 
ij  the  direct  action  of  the  steun. 

From  isao  to  18G4  forty  toootnotlve  exploatona  candng 
1  loss  of  hnman  life  have  oocarred  in  the  Dnited  King- 
dom. The  Board  of  Trade  reporia  in  the  Blnebooks  pre- 
vntedto  Parliament,  and  more  especially  those  by  Ca[mn 
T;rler,  B.E.,  prob^ly  Uam  the  most  nlnable  and  cm- 
necied  serin  of  records  extant  on  boiler  aiploaloiu.  This 
!•  more  espedally  the  oaae  with  regard  to  wear  and  tear 
nnsed  by  the  direct  action  of  iteam  nnmaaked  l>y  the 
ifTects  of  the  fire,  aa  the  barrel  and  ontaide  fire-box  of  a 
K-omotive  cannot  be  aaid  to  bt  under  the  direct  action  of 
ihe  heat.  Ferhapa  the  vibration  of  the  boiler  throngb 
the  motion  On  the  line  may  Intenaify  this  action,  but  it 
i>  clear  that  vibration  cannot  be  a  primal?  cause. 
The  majority  of  the  reports  are  illaalraled  by  carsAil 
drawings.  Eighteen  of  the  forty  boilers  gave  way  at  the 
firebox — eleven  Ironi  the  crown  of  the  inside  Ore-box 
beisB  blown  down  upon  the  tnbe  plates;  seven  from  the 
Ehellj  or  sides  giviug  way.  Twenty  burst  at  the  barrel ; 
indtwoexplcaioDa  may  be  ascribed  to  miscellaceous  causes, 
rroman  originally  defective  plate,  and  from  running  off  the 
line.  Leaving  oat  all  those  which  occurred  at  the  fire- 
bi)i,  as  the  majority  of  these  might  be  ascribed  to  other 
nSoencea  than  direct  pressure,  aU  the  twenty  eiplomona 
o!  the  barrel  conld  be  traced  either  to  internal  fbrrows  or 
<> Oleics,  both  ranning  parallel  with  one  of  the  longi- 
iti'lhul  joints  of  one  of  the  rinp  forming  the  barrel.  All 
Up  JDiDta  which  thus  gave  way  were  lap-jointa ;  and  the  ' 
iQmwB  or  the  cracks  (and  the  former  greatly  preponderate  , 
in  DQmber)  occur  at  the  edge  of  the  inside  over-lap,  and, ' 
ib'refore,  jast  at  the  point  where  the  diminution  of 
dlimetrr  caased  by  the  lap-joint  woald  be  moet  aBeoted  < 
I7  the  pressure  of  the  ateam.     (Sea  Fig.  1.) 

The  plate  at  the  channels  shows  dietinet  traces  of  lami-  ' 
nition  through  the  cross-bending,  and  it  la  probable  that 
fhie  of  a  good  material  will  ^radoally  laminate,  while 

*Tbe  Klinn  of  a  Said  prcuing  nith  (qnal  foreei  in  all' 
^i'lciioni  rati  beetidenll;  reprcKnItdii  to  fores  and  diieetiDa  , 
Dj  innniiierable  ndii  of  iqaal  teDitth  led  tram  a  (iofflB  pobt 
'oil]  dincliona     Upon    Ibii  principle  miy  be  eipluned  the  | 

(btnwD  Mbile  Ibe  ;laH  vu  in  a  plutic  itale),  of  Ibe  thin  ' 
■idii  rabbrr  balls,  und  ai  pbjtbingi,  and  which  are  foiDicd  1^  ' 
iwdng  sir  into  indis  rubber  tubei  eloted  *t  ont  end.  Qu  and 
»|f  doliblo  in  water  ire  nfediiriiy  flritenid  by  the  hySro- f 
yMu  pmsnre.  It  Es  npon  that  principle  that  a  gun  o(  soft : 
"Milg  iron  often  balges  aal  at  the  bneeb. 


(Fill  iiia  ena  HotlaB  of  lis  (drrowsd  loagitaliail  Joliit  la  the  Die 
boa  rlDf  ef  a  Intler  whloh  eiploded  st  Owtoo  Matloa,  oa  tbe 
SOtb  afar,  ISM.    ItdoUBOtdtflkrltametb^ftirTOwL) 

inferior  metal  will  crack  IhroDgh  in  mnah  less  time.  Nor 
are  these  furrows  fotmd  with  only  Iat>-joints.  Butt-J<nnta, 
with  a  atrip  inside  the  boiler,  and  thus  destroying  the 
eqailibrinm  of  Internal  prcemre,  iiave  been  found  to  be 
attended  with  similar  furrows.  Channels  of  exactly  the 
character  have  been  obeerved  in  locomotive  boilen 
with  lap-jointa,  which  have  exploded  in  Germany.* 

SimiUr  fhnowa,  again,  have  been  noticed  in  marine 
boQera,  and  In  old  bailers  generally,  longitudinal  far- 
rows being  of  coarse  about  twice  as  dangerous  as  those 
appearing  transversely.  The  amoke-boi  tube-platee  of 
inside  cylinder-locomotive  engines  have  been  found  to 
be  similarly  influenced  by  the  racking  action  of  the  en- 
gines, showing  fmrowB  around  the  cylinder  fiangea.  A 
parallel  case  Is  often  found  In  Lancashire  with  the  end- 

Elatesof  double-flaed  Fairbaimboilera,  which  may  have 
sen  too  atifBy  atayed  to  the  barrel.  Circular  furrows, 
caused  by  the  confined  motion  of  the  endplaiea  are 
sometimes  found  at  the  base  of  the  angle  iron  rings  joint- 
ing the  internal  flues  to  the  end-platea.  But  fuTTOwing 
seema  with  no  kind  of  boiler  to  be  more  felt  than  with  loco- 
motive boilers.  This  is  due  to  the  higher  presatire,  to  the 
thicker  plates  caueing  a  coarser  lap,  and  more  enpecially 
to  the  fact  that  the  unstayed  barrel  cannot  be  thoroughly 
examined  without  drawing  the  lubes,  thereby  enabling 
the  furrow  to  enlarge  itself  unnoticed. 

The  inaids  fibres  of  a  plate  bent  up  while  cold  are 
necessarily  initially  In  a  itate  of  compression.  When 
the  pressure  from  the  inside  cornea  on,  striving  to  fonn  a 
perfect  cylinder,  the  plate  geta  bent  to  and  fro  by  its  own 

•   Orgsn  taerdie  FortMhrittedei  EiacnbahDncaena.    18U, 
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41  ooa  ude,  tad  bf  the  prNatre  on  the  oUwr. 
If  tlie  iron  be  brittle,  it  mtir  cnck  rigbt  Utroagh  ;  if 
ductile,  the  outiide  fibres  gndiulty  lose  their  eUsticitj, 
and,  Deceaarily  aided  by  othar  caimee,  crack  ivajr.  Thii 
action  ia  pcogreuive.  tod  probably  very  rapid  lowards  ite 
later  itagea.  Once  a  weak  place  farmed  iUelf  it  vooid 
have  to  do  more  and  moTe  of  the  nark.  Even  whea 
poiled  by  the  direct  teoaioa  of  the  taatiog  machine,  a  Up- 
joint  behaves  ia  a  aoniewhat  timtlir  way.  For  ioatanoe, 
a  half-inch  lap,  lolidly  welded  by  Bertram'!  proce«B.  ha« 
only  half  the  Mrongth  of  the  loliil  plate  ;*  while  tile 
}  inch  lap-weld  has  actually  two- thirds  of  the  ittenglh 
of  the  entire  plate. 

Messienra  Jean  Piedbmnrand  Cie.,  ofAix-la-Cliapelle, 
Duweldorf,  and  Li«ge,  who  tant  out  annually  upwards  of 
one  thonautd  ateani  boilers,  use  a  lap-joint  which  proba- 
bly gives  alight!/  better  reaulli  aa  to  furrowing,  while  it 
B  much  easier  to  caulk,  and  must  be  therefore  leas  in- 
nied  by  that  procen.    (See  Fig.  2.) 

Fm>2. 


There  is,  however,  another  important  appeataooe  to  be 
noted  with  respect  (o  Uicae  forrowi.  An  iron  cylindrical 
Tcael  noder  internal  pnMtu«  wonld  of  ooune  ruptnre 
Icog  before  it  ooald  aaenms  a  spherical  shape,  from  lis 
ranges  of  eUttfaity  and  of  dnctility  being  ao  short.  But 
it  may  be  laid  to  be  nodergoing  three  distinct  streMea  in 
as  many  dirtcttoDa.  There  ia  a  stress  acting  on  the  cods, 
and  tending  to  ruptnre  the  boiler  in  two  halves  in  a  direc- 
tion panllel  to  the  axis;  there  Is  the  stress  which  is  hoop 
tension  in  a  troe  circle,  but  which  acts  with  a  cross-bend- 
ing itiain  in  an  ordinair  boiler;  and  there  ts  Che  streM 
which  tend)  to  make  it  aaautoe  the  shape  of  a  band,  or  to 
bnlge  it  oat  in  the  centre  of  its  length.  The  precise  aotiou 
<n  a  material  of  several  attains  like  this  is  a  portion 
of  the  straooth  of  roaterials  which  is  atill  completely 
imknown.  Ita  probable  effects  might  be  illnatiated  ^ 
the  ease  with  which  a  atrelched  india-nibber  ring  is  out 

*  "IlMMtFiBedeeoath«I«eMBetiT*lD^,"f>,«. 


Ihrangh  with  a  knife,  or  that  with  which  a  mining 
noder  onm  press  ion  is  lirolun  by  a  blow  from  a  hiaiu;, 
or  by  the  umilar  ease  with  which  a  tabs  nnder  Unwn  \t 
split  by  a  sharp  blow  ;  in  &tct,  the  Operation  of  caulkJLr  i 
defective  boiler  under  steam  seems  thoi  to  often  )n<fii 
the  finishing  stroke  nhicb  cauaee  ao  eiplouoo.  Tbcwi 
boiler  which  boni  from  a  defective  plate  at  tht  ILd 
Works,  llanchester,  in  I808, and  that  which  b<inttbii:.li 
a  crack  at  a  longitudinal  joint  laal  January,  at  Veev- 
rough,  both  gave  way  whilst  being  caulktd.  T>ii<i.ii 
acoonola  for  the  fact  that  adjaoent  boilers  saauliiD»ti. 
plode  one  after  the  otlier,  pointing,  at  the  saine  llmrji^ 
the  danger  into  which  a  soond  boilei  may  be  thnnti 
an  explosion.  Upon  the  nme  principle  it  ii  pnilii.:i- 
that  the  modern  gune,  built  up  frocu  stiaiucd  nogt,  >.[[ 
be  easily  put  hort  di  eomUU  by  shot.  The  prohibilili^  ii 
that  a  number  of  aiiQultaneoua  strains  in  diffinulJiK' 
tions  diminish  the  elasticity  of  the  material  Ihil  liiulJ 
allow  it  lo  yield  inaaygiveodireotioo.  IlowefSiliiiiur 
be,  it  will  beaeen  that  ii  is  only  the  preasunooiktEnii 
of  the  boiler  acting  parallel  lo  the  axis,  and  Icolitii'ii 
tear  the  cylinder  through  tianavenely,  which  bgtnin:^' 
on  the  riveltad  joint,  or  catber  on  that  metal  betvctnlbi 
rivets  which  is  Left  after  poDching.  Unleu  tbe  ccllvi^ 
be  perfisctly  correct  inside,  the  ciicumferential  •Inin  n- 
Bolvea  itaelf  into  crots-bending.  shifting  the  dupnu 
strain  from  the  iron  left  after  ponchiog  to  tbe  meul  u 
the  over-lap.  With  respect  to  tbe  stren  tsnding  ic  tdii 
(he  eylinder  in  the  centre,  it  ia  clear  that  if  m  iiip[^i 
atrip  cQt  out  from  the  entire  length  of  the  boiltt.u' 
portion  of  the  len^  of  this  atrip  could  bo  rc^rdolti 
beam  onder  ao  uniformly  distributed  load.  As,  hoic 
with  tiie  lap  joint,  there  is  a  doable  thiokmn  sf  mifi 
ba&svenely,  that  jomt  is  the  strongest  and  iii^^ 
portion  to  nut  tile  stnasea  tending  lo  bulge  W  '^ 
c^liodar  in  the  middle,  and  adao  to  tear  it  ia^  ^'^ 
kdvee.  This  affixd*  aoine  jotfifioation  fat  tin  bM 
of  oid  boiler-makers,  before  riveUed  jt^ts  ■*»  iw 
nialer  a  ^m»  lenaional  load,  that  (he  juntt  in  H^ 
•IroBgert  partsnf  the  boiler.  And,  hideed,  this  i*^ 
we  find  in  praeiice.  The  (hinDeet  portieo  of  the  W- 
tadinal  fiinowa  i*  generally  auetly  In  the  middls  01 1>' 
^te,  and  this  is  OMised  by  the  kttgitndiiial  iirtai.  *^ 
ia  actiag  at  right  anglea  (o  the  tiwmerse  atm-i"^. 
sli««.  Aetripont  frum  joint  to  j<Hot  is,  in  aoer(4«|- 
in  the  cooditioo  of  a  beam  supported  at  both  <«l>'  i*^' 
fortnly  loaded  throughout  ita  length,  and,  ■°°°'^,'^ 
,kno«D  principle,  therefore  giving  way  in  tbs  ^^ 
(See  Fig.  3.) 

The  middle  ring  of  the  boiler  which  bta*"''* 
Uetropolitan  BaUwav  last  year,  and  the  btp"" " 
whieh  were  examined  by  tiie  writer,  also  Gi»  P"^ 
way  at  a  farrow.  Caplahl  Tyler  reports  that  li  ^^ 
16J  (0  19  inebM  from  the  Irauaverea  joint,  or  jnrt  <^, 
the  middle  of  the  plate,  there  was  "very  litlh  «*|^ 
left  bolding,"  while  it  giaduaUy  got  to  ita  origiul  Ui|^ 
nesaof  j,  aa  the  groove  receded  fn)m  (ha  oantre  of  Ibefi** 
and  toward*  the  tiansvene  jwnta  at  eaidi  dde. 

It  is  kopOMUile  to  deny  the  eziataiceof  an  infiaUt*^' 
ber  of  streaaea  acting  00  (he  vde*  of  a  ve«el  <'>'^^ 
fluid  prenore,  produchig  what,  fur  wantof  abeturie^' 
might  be  called  a  ■■  bulging  strain."  Instanca  m  I" 
action  may  be  [M(ic«d  in  Uie  sketch  of  the  i^'^.'T 
pvm  by  »!'.  FairiMim,*  which  were  bulged  oat  uW 
middle  t^  intenal  pressure,  aa  also  In  the  firo-boi«w 
in&MDoed  by  tile  same  meana,  and  in  the  <«i>"5  V, 
nrCue.  Doaccauntably  eooogh,  the  effect  of  "'V 
■Uin  on  (be  nlUmate  re«staiioe,  and,  *'>'*"  *~,bi 
•Uatidty,  of  maleriahi.  baa  been  enliraly  Be|l<^2 
kraatigators,  and  there  are  no  published  •1*>V^ 
matter.  The  effect  of  tbe  internal  pr«i«u«  is  •™*^ 
reeialad  by  a  doable  thicknew  of  pUte  at  tb«  /"nA" 
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fFnm  Captain  Tjler's  report,  datod  30th  June,  1864,  on  the  1)oUer 
«xpIodon  at  the  Orerton  itation  of  the  London  and  North- Weitem 
Biihv«7  The  plate  torn  off  u  ihaded,  the  coune  of  fracture  on 
the  other  side  of  the  boiler  is  dotted,  while  the  ftinow  !•  shown  by 
the  Uudt  horizontal  line.) 

that  the  load  on  the  middle  of  a  single  ring  may  be 
ctveidered  as  determining  the  weakest  part  of  the  boiler. 
One  of  the  rings  of  the  Great  Northern  boiler  which 
exploded  on  the  Metropolitan  Railway  last  May  had  a 
length  traDBTersely  of  about  (say)  86  inches  from  lap  to 
Up,  with  an  inside  diameter  of  45  inches.  If  we  now 
suppose  a  strip  one  inch  broad  cut  from  the  86  inch  long 
pl&te,  parallel  to  the  longitndinal  axis  of  the  boiler,  this 
mip  is,  SDpposing  there  be  a  pressure  of  100  lbs.  to  the 
square  inch,  uniformly  loaded  with  3,600  lbs. — equal  to 
a  transverse  load  of  1 ,800  lbs.  at  the  centre.  Supposing 
the  plate  to  form  a  true  circle,  a  hoop  one  inch  wide  of 
the  ^  plate  would  be  subjected,  circumferentially,  to  a 
tensile  load  of  6,000  lbs.  per  square  inch,  while  (leaying 
oat  the  diminution  of  area  at  the  ends  through  the  flue 
tubea)  each  portion  of  the  circle,  about  1  inch  broad  and 
I  inch  thick,  is  subjected  to  a  load  of  about  1,125  lbs. 
acting  parallel  to  the  axis  of  the  boiler. 

To  construct  a  general  rule  or  formula  that  would  t&ke 
iaio  account  the  distorting  effects  of  the  lap  or  of  the  welt 
c!  botwjoints  would  be  impracticable ;  but  it  is  clear  that 
the  wtial  mode  of  calculating  the  strength  of  a  cylin- 
drical boiler  from  the  tensile  strength  of  joints  tested  by 
wdglili,  or  hydraulic  pressure,  directly  applied,  is  far  from 
^«iog  correct.   It  is  only  tolerably  correct  with  scarf  welded 
Joints,  or  with  butt  joints  with  outside  welts.    Even  here, 
tbe  hoop  tension  of  the  true  cylinder  is  resolved  into  a 
cress  bending  strain,  if  the  cylinder  does  not  not  form  a 
correct  circle  internally.    The  usual  formula  would  be 
practically  correct,  if  the  boiler  were  prevented  from 
altering  its  shape  dming  the  impulses  sometimes  given  by 
the  steam,  and  the  quieter  buckling' action  caused  by 
tbe  alternate  increase  and  fall  of  tbe  pressure.    In  fact 
a  boiler,  like  a  g'irder,  dodB  not  merely  demand  a  high 
uUimate  strength,  but  also  a  stiffness  wfaioh  is  the  protec- 
tion against    alternative    strains— against    buckling   or 
collapse. 

Disregarding  the  effects  of  the  thlckvess'oftbfr  material, 
A  perfect  cylinder  should  theoretically  afford  the  same 
ultimate  resistance,  whether  exposed  to  external  or  intenml 
pressure.  Its  resistance  to  collapse  should*  indeed*  be 
greater,  aa  most  materials  give  more  resistaace  to  oon- 
presBwn  than  to  tensioD,  This  is  not  the  case,  as  the 
distortion  of  form   progressively  weakens  an  internal 


flue,  by  inoreamng  the  load  on  its  surface,  whiie  the 
contrary  is  rather  the  case  with  the  boiler  exposed 
to  iDtemai  tension.  Before  Mr.  Fairbaim  showea  the 
inherent  weakness  of  flue  tubes,  their  frequent  explo- 
sions  through  collapse  were  ascribed  to  spheroidal  ebul^ 
lition  and  other  similar  causes.  They  are  now,  according 
to  the  engineer  of  the  Manchester  Boiler  Association, 
stronger  than  the  shells,  by  means  of  the  J-iron  and  angle- 
iron  binds  now  generally  used,  and  also  by  the  excellent 
seams  introduced  by  Mr.  Adamson  so  long  ago  as  1852.* 
While  T'iron  and  other  bands  coald  be  lued  for  the 
barrels  of  boilers  not  exposed  to  the  fire  (as  is  recom^- 
mended  in  Francef  and  1>y  the  Board  of  Trade  Inspector 
of  Bailways),  Adamson's  seams  reversed  would  probably 
form  excellent  transverse  joints  for  a  shell  fired  from  the 
outside,  and,  with  a  boiler  like  this,  thin  and  narrow  plates 
could  be  used,  affording  a  stronger  and  tighter  lap-joint. 
With  a  construction  of  this  kind  little  or  no  deflection  or 
bulging  cculd  occur,  and  the  sectional  area  of  tbe  plate 
and  the  rings  would  really  give  the  strength  of  the  boiler. 

2. — Thb  Mechanical  Effects  of  the  Heat. 

While  a  maximum  of  stiffness  to  the  mechairical 
action  of  the  pressure  is  required  in  a  steam  boiler, 
a  maximum  of  flexibility  to  the  irresistible  mechanical 
force  of  heat  is  of  no  less  importance.  For  instance,  a 
great  advantage  of  some  of  the  forms  of  strengthening 
rings  for  internal  flaes  is  that  they  allow  the  use  of 
thinner  plates;  together  forming  a  structure  of  great 
flexibility  to  complicated  thermal  influences.-  The 
longitudinal  expansion  of  inside  flues  like  this  is  taken  tip 
by  a  slight  spring  or  swagging  at  each  joint,  and  the  end 
plates  of  the  shell  are  not  unduly  strained  by  the  combined 
efforts  of  the  internal  pressure  and  the  expansion  due  to 
heat.  This  is  one  way  in  which  defective  circulation,  or 
a  sudden  current  of  cold  air  or  of  water,  can  act  on  the 
stiTicture,  by  unequally  straining  the  plates ;  and,  although 
it  seems  probable  that  the  effects  said  to  have  been  thus 
produced,  are,  to  some  extent,  due  to  other  causes,  they 
point  to  the  importance  of  keeping  the  temperature  of 
the  plates  as  low  as  posriUe.  One  protection  against 
effects  of  this  kind  is  the  gradual  diffusioD  of  heat,  pro- 
duced by  its  conduction  to  and  from  the  different  plates. 
It  is  a  general  belief  with  engineers  that  a  pressure  of 
steam  strains  a  boiler  more  than  cold  hydraulic  pressure  i 
but  it  isunsettled  as  to  what  amount  and  in  whatexaet  way. 
The  basis  of  an  examination  of  the  kind  would  have  to  be 
sought  in  an  exaq^  determination  of  the  temperature  of  a 
plate  which  is  transmittfaig  the  heat  to  thewater,  and  this 
has  not  yet  been  determined  with  any  accuracy.  The 
fact  is,  as  is  remarked  by  M.  F^det,  who  has  given 
great  attention  to  these  quetstione,  the  different  phenomena' 
involved  are  extremely  complicated.  It  is  clear  that  the 
plates  must  always  be  at  a  higher  temperature  than  the 
water,  as  it  is  by  the  difference  of  tempeititure  of  the  two 
surfaces  of  the  plate  that  it  is  traversed  by  the  heat.  He 
supposes  that,  though  the  flow  of  heat  through  the  plate 
is  inversely  as  ifs  thickness  (while  it  is  directly  as  the 
surface  and  as  the  diffefenoe  of  temperature  between  the 
outside  and  inside  faces),  yet  the  flow  of  heat  would  be  the 
same  through  a  thicker  plate,  from  the  greater  difference' 
of  temperature  between  the  two  surfaces.^  He  does  not 
seem,  however,  to  be  aware  of  the  important  law  demon- 
stiated  by  Mr.  J.  D.  Forbes,  that  the  conducting  power  of, 
for  instance,  wrought  iron,  rapidly  diminisheflat  the  higher 
temperatures.  At  200^  C.  it  has  little  more  than  one>half 
tbe  conducting  power  it  has  atO<^.§  At  yet  hieher  tern- 
peraturestt  might  probably  beproved,  if  an  applicable  instru- 


**8pectflcatk>n  Ko.  14,259. 

t  Balletin  de  la  Soci^td  Induitrielle  da   Malbouse,  1861, 
p:  532. 

^  1  Traitfe  de  la  Chalsar.    VoL  2,  p.  393. 
'    2  Rdyal  Society  of  Bdinbargh,  28th  April,  1862.    *'  Ex- 
perimental laqniry  into  tbe  Laws  of  tbe  Oondnetlon  of  Heat 
m  Bars,  and  into  the  Ooodnctiog  Power  of  Wrought  Iron.** 
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ment  for  registering  higher  temperatures  were  in  existence, 
ihftt  the  powers  of  condaotion  are  still  less.  Some  of  Air. 
Pedet's  experiments  also  seem  to  be  vitiated  by  his  disregard 
of  Dr.  Joule's  disoovexy  that  water  is  heated  by  being  me- 
chanically stirred  up.  It  is,  however,  certain  that  water  can 
only  moisten  a  metallic  plate  when  at  a  lower  temperature 
than  171°  C.  As  soon  as  the  water  gets  thus  repelled, 
the  heat  radiated  by  the  metal  is  reflected  back  from  the 
surface  of  the  liquid ;  the  metal  gets  hotter  and  hotter, 
with  a  corresponding  diminution  of  its  conducting  powers ; 
its  outside,  exposed  to  the  fire,  would  more  or  less  oxidise, 
and  with  a  similar  result ;  and  a  like  effect  is  produced 
on  the  inside-— on  the  roughened  sifrface  of  which  incrusta- 
tion would  rapidly  adhere,  forming  a  calcareous  coating,  con- 
ducting with  about  sixteen  times  less  power  than  iron.* 
All  these  tendencies  are  of  a  progressive  character,  lead- 
ing to  very  high  temperatures  in  the  plate,  even  to  a  red- 
heat.  This  tends  to  explain  how  rivet-heads  dose  to  the 
fire  are  soon  burnt  away  by  the  friction  of  the  current  of 
heated  gases  on  the  red-hot  metal ;  how  thick  fire-boxes 
are  sooner  burnt  out  than  lighter  ones,  the  process  being 
often  arrested  at  a  certain  thickness ;  how  internal  flues 
of  thick  plates  so  often  give  trouble;  how  externally 
fired  boilers  are  most  deteriorated  at  the  comers  from 
the  junction  of  the  three  plates ;  and  similar  results  well 
known  to  practical  men.  Another  pi-oof  that  thin  plates 
conduct  more  heat  than  thick  plates  is  afforded  by  some 
experiments  lately  made  in  Prussia,  with  two  egg-end 
boilers,  exactly  similar  in  every  respect,  except  that  one 
was  constructed  of  steel  plate  \  inch,  while  the  other  was 
of  wrought-iron  about  ^  inch  thick.  The  steam  gene- 
rating power  of  the  steel  boiler  was  to  that  of  iron  as 
127'49  to  lOOf — a  result  which  can  only  be  accounted  for 
bv  the  relative  thickness  of  the  plates.  Thick  plates  are 
dso  more  liable  to  blisters,  one  of  which  would  con- 
siderably diminish  the  conducting  power  of  the  spot  where 
it  happened  to  form. 

While  it  is  certain  that  boiler  plates  can  assume  very 
high  temperatures,  evea  up  to  red-heat,  authorities 
differ  as  to  the  diminution  of  ultimate  strength  which  is 
caused  by  heat,  while  its  effect  on  the  elasticity  of  the 
plate  has  been  scarcely  attended  to.  The  experiments  on 
the  ultimate  tenacity  of  iron  at  high  temperatures,  con- 
ducted by  Baudrimont,^  Seguin,  and  the  Franklin  Insti- 
tute, can  scarcely  be  looked  upon  as  of  much  value,  for 
they  were  made  on  a  very  small  scale,  and  with  no  re- 
gard to  the  temporary  and  permanent  elongations— or  to 
the  effect  of  heat  on  the  elastidty  and  ductUity. 

Mr.  Fairbaim§  observed  no  effect  on  \he  strength  of 
plate  iron  up  to  almost  400<'  F.  At  a  "  scarcely  red  '*  heat 
the  breaking  weight  of  plates  was  reduced  to  16-978  tons 
torn  21  tons  at  60<'  F. ;  while  at  a  "  dull  red  "  it  was  only 
18-621  tons.  MM.  Tr^m^ry  and  P.  Saint  Brice,||  aided  by 
the  celebrated  Cagniard  Latour,  found  that  at  nominally  the 
same  temperature  {rouge  sombre),  a  bar  of  iron  was  reduced 
in  strength  to  one-sixth  of  its  strength  when  cold.  This 
is  much  greater  diminution  of  strength  than  that  found 
by  Mr.  Fairbaim.  Apart  from  other  causes,  this  might 
easily  be  due  to  the  fact  that  incandescent  iron  affords  a 
different  tioffe  during  a  dull  day  to  what  it  does  in  a  clear 
light.  In  fact,  the  great  impedunent  to  all  these  in- 
vestigations is  the  want  of  a  thermometer  for  high 
temperatures;  but  M.  Tr^m^ry's result  is  perhaps  more 
conformable  with  daily  experience.  Mr.  Fairbium's  data 
would  show  that  the  ultimate  strength  of  wrought  iron  is 
reduced  to  about  one-half ;  but  M.  Tr6m^ry's  result  ex- 
plains the  generally  instantaneous  collapse  of  flues  when 

*  Traits  de  la  Ohalenr.    Vol.  i.,  p.  801. 

t  Verhandlangea  det  Vereios  car  BefOrdenmg  des  Gewerb- 
iUistes  in  Preiuaeii,  1862,  p.  140. 

X  "  Anoales  de  Ohimie  et  de  Phynqnf,"  8,  s.  80,  p.  804, 
1850. 

{On  the  Tensile  Strength  of  Wrought  Iron  at  Varions 
Tenpermtnrcs.    ReporU  British  Association,  1856,  p.  405. 

II  Annales  des  Mums.    2  scrie.    Vol.  iu.,  p.  618. 


red-hot,  and  which  have  been  of  course  originally  cal- 
culated  to  a  factor  of  safety  of  m. 

A  most  impoi-tant  question  is  the  effect  of  tempenturu, 
whether  high  or  low,  on  the  elasticity  of  the  mater'al— 
whether  iron  will  take  a  permanent  set  with  greater 
facility  at  a  high  temperature?  These  data  are  reall; 
more  important  than  those  on  the  ultimate  atrength,  u 
they  would  show  the  influence  of  temperataro  on  the 
elastic  limit.  Here  again  is  a  vacancy  in  existing  koov- 
ledge,  which  can  scarcely  be  said  to  be  filled  up  by  the 
few  experiments  of  the  late  M.  Wertheim  on  very  Boall 
wires.*  He  found,  however,  that  the  elasticity  of  small 
steel  and  iron  wire  "  increases  from  15^  C  to  100^,  bat  a 
200°  it  is  not  merely  less  than  at  100°,  but  sometimes 
even  less  than  at  the  ordinary  temperature." 

There  is,  however,  another  very  important  point  with 
respect  to  wrought  iron,  which  lias  scarcely  rectived  iii« 
attention  it  deserves.    As  would  appear  from  a  Mcber 
of  phenomena,  there  seems  to  be  a  sort  of  thermal  eUstic 
limit  with  iron.    When  heated,  and  when  its  coiiseque&t 
dilatation   of  volume  does  not  exceed  that  which  cor- 
responds to  (perhaps)  boiling    point,   it  retunis  to  iu 
original  dimensions.    Beyond  a  certain  temperature  i( 
does  not  contract  again  to  its  pristine  volume,  but  takes  a 
permanent  dilatation  in  consequence,  apparently,  of  its 
elastic  limits  having  been  exceeded.  A  number  of  obsenrent 
have  determined  the  fact  with  cast  iron,  and  thoogh 
wrought  iron  has  not  been  expi*ef  sly  investigated  in  this 
direction,  there  is  no  doubt  that  it  exhibits  a  siiuik 
behaviour.    Thus,  a  number  of  years  ago,J  an  Aiathis 
engineer,  named  0.  Kohn,  remarked  that  a  boiler  abod 
12  metres  long  and  1-67  in  diameter,  with  a  thicknej 
of  plate  of  0.011,  permanently  expanded,  at  a  tempea- 
ture  corresponding  to  a  steam  pressure  of  6  atmospheres. 
(163«  CO  by  0.07198,  and  did  not,  when  cold,  retura  to 
its  original  dimensions.  The  same  thing  has  been  noticed, 
by  means  of  very  accurate  measurements,  with  other  boilers. 
A  number  of  experiments  by  Lt..Col,  H.  Clerk,  of  Wool- 
wich, on  wrought  iron  cylinders  and  plates,§  bear  diutiK* 
evidence  to  a  dilatation  of  volume  in  wrought  iron,  vbeD 
repeatedly  heated  and  suddenly  cooled.    In  experimdit 
7,  for  instance,  "  two  flat  pieces  of  wrought  iron,  each  I- 
inches  long,  6  inches  deep,  and  ^  inch  thick,  were  heated 
and  cooled  twenty  times,  one  bemg  immei^sed  to  balG  »^ 
the  other  to  two-thirds,  its  depth  in  water.      That  im- 
mersed one-half  contracted  or  became  indented  on  tbe 
ends  fully  -3  inch;  the  other  had  sinular  indentation?, 
but  only  to  one-half  the  amount.      They  both  turned  cp 
into  the  form   of    an  arc,"  the  convex  side  of  ^^ 
appeared  in  the  portion  heated  and  cooled.   Unfortonatel^ 
the  specific  gravities  of  the  difl^erent  portions  weKOOt 
tried   by    Colonel    Clerk.      A    succession   of  tialJ  ^ 
the  kind  produced  cracks  in  the  metal,  *1*"8  expj°' 
ing  how  boiler  plates  are  cracked  by  imperfect  circnJawi 
and   by   cold    feed-water   let   in    near   the   fire ;  »^j 
the  thicker  the  plate,  the  more  peimanent  d>l***'^?°^ 
volume  and  consequent  danger.    Mr.  Kirkaldy  foj^ 
that  ♦'  iron  highly  heated  and  suddenly  cooled  in  vi^ 
is  hardened,"  being  injured,  in  fact,  if  not  ^^^'r 
hammered  or  rolled.  This  permanent  diUUtion  of  voiaB« 
must  be  necessarily  accompanied  with  a  diminution  • 
specific  gravity,  thus  affording  another  dose  ana^^ 
between  straining  iron  by  loads  in  excess  of  the  lu 
chanical  elastic  limits,  and  straining  by  heat.    I^)^^r2 
found  long  ago  that  the  speciflc  gravity  of  »!;o°  "." 
minished  by  strains  in  excess  of  the  liiAit  o^J^^^2[ 
and  this  result  has  been  completely  confirmed  by     • 
Kirkaldy's  numerous  experiments.    The  smith  caus  > 
•'  burnt"  which  has  been  rendered  brittle  in  ^^J^t 
through  the  often  repeated  applications  of  heat^orwi^ 

•  GomptesR€ndas,xiz.,281. 
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too  high  a  temperature.  Iron  rendered  brittle  by  fitraios 
io  excess  of  the  limit  of  elaaticity  has  been  long  popu* 
Iirly  termed  "  crystallized.'*  Both  these  states  are  ac- 
eompanied  with  a  dilatation  of  volame  and  attendant 
faanuiess  and  brittleness,  and  both  seem  to  be  referable  to 
\&y  similar  causes.  In  fact,  a  very  general  belief  exists 
th&t  very  ductile  good  iron,  used  in  the  form  of  a  steam 
boiler,  soon  gets  brittle.  There  are  some  applications  of 
metal  to  a  steam  boiler  peculiarly  liable  to  be  strained 
beyond  the  limits  of  elasticity ;  by  mechanical  force,  by 
the  mechanical  force  of  expansion  and  contraction ,  and  by 
dilatation  of  volume  through  heat  all  three  acting  simul- 
uneofoiOy.  Such  is  the  case  with  fire-box  stay-bolts.  Ac- 
cordiofly,  they  are  found  to  get  veiy  brittle  when  of 
wrcGght  iron — which  is  a  much  less  ductile  metal  than 
copper.  Mr.  Z.  Colburn  states  that  Itte  has  "frequently 
jboDd  these  stays  (where  made  of  wrought  iron)  to  be  as 
Mttle,  after  a  few  years'  use,  as  coarse  cast  iron."  He 
b2s  "  broken  them  off  from  the  sides  of  old  fire-boxes, 
sometimes  with  a  blow  no  harder  than  would  be  required 
to  break  a  peach-stone."* 

3.— Th£    Chemical   Effeots   of   the    Inoanoesoent 

Fuel. 

Whatever  physical  changes  may  be  induced  in  iron  by 
the  long  continuance  of  a  high  temperature  which  is  not 
BKceeded  by  the  application  of  the  impact  of  the  hammer 
cT  the  pressure  of  the  rolls,  it  is  certain  that  long-con- 
tiaaed  red  heat  leads  to  the  loss  of  its  metallic  consistency. 
Its  surface  gets  converted  to  a  greater  or  less  depth  into 
isr^  scales,  which,  according  to  Bcrthier,  consist  of  a 
crystallized  compound  of  peroxide   and    protoxide    of 
inn.    The  mechanical  action  of  the  gases — and  especially 
of  the  free  oxygen  contained  in  every  flame — forced  at  a 
high  velocity  by  the  draught  past  the  more  or  less  heated 
plates,  would  also  aid  these  chemical  combinations — ^upon 
the  tame  principle  as  iron  (filings,  thrown  through  a  gas 
flame,  bum  in  the  air;  and  upon  the  same  mechanical 
principle  as  the  incandescent  lime  is  worn  away  by  the 
flame  of  the  oxyhydrogen  blow-pipe.  These  actions  would 
lake  place  with  any  fuel,  even  with  pure  charcoal.    But 
when  mineral  fuel,  which  mostly  contains  more  or  less  iron 
p}Tite8,  is  used,  there  is  much   more   danger  to  the 
plates,  especially  over  the  fire,  in  getting  red  hot,  as  the 
fi&mes  would  then    hold    sulphurous    acid,    and  often 
volatilised  sulphur.    A  familiar  illustration  of  an  action 
of  this  kind  is  afiforded  by  the  fact  that  a  piece  of  red> 
hot  iron  plate  can  be  easily  bored  through  by  means 
of  a  stick  of  sulphur,  the  combination  forming  sulphide 
of  iron.    Dr.  Schafhaeutl,  of  Munich,  has  given  great 
attention   to  the    changes  in    plates    subjected  to  the 
action  of  fire ;  twenty-five  years  ago  he  read  a  paper 
before  the  Institution  of  Civil  Engineer8,t  and  more 
rrjently  ho  has  published  an  essay,  both  on  this  sub- 
ject, in  a  Munich  period ical.|    He  has  brought  forward  a 
nmaber  of  facts,  founded  on  chemical  analyses  of  plates  ot 
exploded  boilers,  showing  the  danger,  due  to  chemical 
Kilon  alone,  when  the  plates  of  a  boiler  become  red  hot. 
He  notices  that  the  iron  of  the  inside  of  the  plates,  in  gettiog 
Ted-hot,  decomposes  the  water,  and  combines  with  theoxy- 
%ta  thus  freed.  It  also  loses  some  of  its  carbon.  The  oiit- 
^e  combines  with  the  free  oxygen  and  with  any  sulphurous 
uid  in  the  flame.    He  states  that  iron  made  with  pit 
coal  is  much   more  aflected  than  charcoal-made  iron; 
becoming  laminated  at  the  original  joints  in  the  pile  out 
of  which  the  plate  has  been  rolled.      It  is  possible  that 
portions  of  oxide  are  carried  into  these  joints,  and  it  is  at 
•any  rate  certain  that  iron  gives  way  easiest  at   these 
places.    This  points  to  the  great  value  of  really  homo- 
^eneoQB  plates,  such  as  those  of  cast  steel,  iu  which  homo* 
geneityhas  been  obtained  bythe only  known  meansof  fusion. 

*  BUam  Boiler  ExplosioDf,  1860,  p.  32^ 
tTraoiftctioni  of  tne  Institation  of  Civil  Sogineen.    Vol, 
iii'    1840 ;  p.  435. 
X  Bdffischei  Kanst  and  Gewerbeblatt.    Jane,  1863. 


The  remarkable  diminution  of  elasticity  and  of  tenacity 
caused  by  the  combination  of  the  red  hot  iron  with  sulphur; 
the  absence  of  all  elasticity  and  tenacity  in  the  oxides  of 
iron,  show  that,  even  if  a  flue  do  not  at  once  collapse,  or 
a  shell  explode,  through  getting  red-hot,  the  boiler  is 
more  or  less  injured  every  time  it  gets  overheated.  A 
defective  circulation,  by  'permitting  such  a  temperature 
as  to  drive  the  water  off  the  plate,  would  soon  lead  to 
local  injury.  Particular  spots  in  externally  fired  cylin- 
drical boilers  ai-e  sometimes,  as  is  stated  by  Mr.  L.  Fletcher 
of  Manchester,  thus  affected,  and  in  an  apparently 
mysterious  way.  A  new  boiler  in  which  a  heap  of  rags 
were  accidentally  forgotten,  had  the  spot  burnt  out  in  a 
few  days,*  doubtless  through  the  resulting  defective 
circulation  and  its  consequences.  The  plates  just  above 
the  fire  of  internal  flues  also  suffer  in  this  manner.  It  is 
perhaps  possible  that  turned  joints,  secured  by  bolts,  and 
allowing  an  occasional  reversing,  or  rather  rotating,  of  the 
ring,  might,  in  some  cases,  be  here  of  service.  At  any 
rate,  univerEal  experience  proves  that  the  thicker  the  plate 
the  easier  does  it  get  red  hot;  and  these  chemical  facts  also 
point  to  the  desirability  of  a  minimum  of  thickness.  In 
fact,  the  wearing  away  of  the  plates  through  these  causes, 
if  mechanically  strong  against  pressure,  often  gets  arrested 
at  a  certain  thickness.  In  Germany  and  France,  some  of 
the  best  manufacturers  still  make  the  plates  over  the  fire 
of,  for  instance,  inside  flues,  slightly  thicker  than  anywhere 
else  ;  but  the  combined  chemical  and  mechanical  actions 
of  the  heated  fuel  cause  most  wear  and  tear  in  a  thick 
plate,  and  thus  justify  American  practice  in  this  respect. 
In  that  country,  fire-box  plates  of  good  charcoal  iron  are 
made  only  -^  or  j^  of  an  inch  thick,  and,  with  stays  four 
inches  apart,  give  good  results  imder  nearly  150  lbs.  steam 
pressure. 

4.  The  Chemical  and  Phtsxoo-Chbmzcal  Effects  or 

THE  Feed-water. 

The  wear  and  tear  of  a  boiler  which  occurs  in  the  form 
of  corrosion,  properly  so-called,  may  be  divided  into  two 
principal  kinds : — (1.)  Internal,  and  (2.)  external.  The 
progress  of  both  is  necessarily  intensified  by  the  mere 
effects  of  temperature ;  each,  however,  has  its  strongly- 
marked,  distinct  character— not  merely  as  to  position,  but 
also  as  to  origin  and  results. 

A  steam  boiler  is  in  the  porition  of  a  vessel  into  which 
large  volumes  of  water  are  continually  forced ;  while  the 
heat  applied,  driving  off  all  volatilizable  matter,  leaves  be- 
hind a  concentrated  solution  with  a  chemical  character  de- 
pendent on  that  of  unvolatizable  matters  in  the  feed- water. 
The  specific  gravity  of  the  substances  found  in  the  water 
naturally  causes  them  to  sink  towards  the  bottom,  at 
which  part  the  solution  is  generally  more  concentrated, 
however  much  it  may  be  stirred  up  by  the  ebullition. 
Mr.  J.  R.  Kapier  lately  stated  that  a  piece  of  zinc  "  about 
four  feet  long,  by  three  inches  broad,  by  three- sixteenths 
thick,  placed  in  a  marine  boiler  for  three  weeks  "  to  a 
^.epth  of  18  inches  in  the  water,  showed  a  corrosion 
which  rapidly  decreased  **  up  to  the  highest  part, 
which,  in  the  steam,  appeared  to  be  little  affected."f 
This  accounts  for  the  fact  that  all  boileis,  even  those  in- 
ternally fired,  like  locomotive  boilers,  have  their  plates 
most  affected  towards  the  bottom,  and  that  internal 
corrosion  always  shows  itself  to  a  greater  extent  below  the 
water  line.  The  bouiUeur  of  the  form  of  boiler  known 
as  the  French  boiler  is  also  generally  more  affected  than 
any  other  part.  To  resist  this  sort  of  slow  action,  it  is 
clear  that  the  more  the  bulk  of  metal  the  better,  and  it 
is  for  this  reason  that  the  bottom  plates  of  mobt  marine 
boilers  are  made  thicker,  while  these  same  plates  in  locomo- 
tive boilers  have  to  be  often  renewed.  Any  chemical  or 
physico-chemical  action  of  the  kind  is  of  course  intensified 
ny  temperature,  and  this  is  one  of  the  causes  why  ex- 
ternally fired  boilers  give  way  most  a  little  in  front  of 

•  Peclet,  Traitd  de  la  Chalear.    Vol.  il.,  p.  73. 
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tin  ftinitce.  Bat  the  plktes  above  the  wster-liuu  &lsa 
get  mere  or  leu  corroded,  uid  not  merely  irith  the  lunial 
eharacfer  of  raating,  but  in  that  pecnliar  form  knoini  as 
pitting,  which  generslly  shows  itself  mnoh  more  rtroagly 
marlced  below  the  water-line. 

The  presence  or  a  concentrated  solution  of  aa  acid  or 
Alkaline  character,  kept  at  a  high  temperalare  for  years  in 
contact  with  iron  plates,  would  be  auflicii'nt  to  acconnt 
for  much  corrosion.  Bot  the  internal  corrosion  of  steam 
boilers  has  many  featares  of  such  a  mysteriouB  character, 
that  no  accredited  explanation  of  its  attendant  phenomena 
baa  yet  been  put  forward.  In  the  first  place,  piatea  thus 
attacked  show  a  number  of  irregular  holes  like  a  pock- 
mai^ed  hnmao  face,  or  like  the  small  craters  seen  on 
Itia  moon'a  sorfaca.     {See  Fig.    4.)      The  writer   baa 

Fig.  4. 


^__  uoldwFon^tiroDbollv,  ihcnrisf, 

aim  sometimes  observed  two  or  three  little  irregular 
excavations  like  this  in  a  plate  otherwise  showing  ■  large 
turftce  qaite  intact.  Sometimes  the  plate  ie  most  pitted 
Toand  a  projecting  bolt ;  at  others,  one  plate  will  be  per- 
fectly sound,  while  that  riveited  to  it  will  be  almost  eaten 
away,  both  having  been  tho  same  time  at  work,  and 
onder,  of  coarse,  apparently  exactly  similar  conditions. 
With  locomotivo  boilera  this  pitting  has  been  ascribed  '' 
galvanic  action  between  the  bran  tubes  and  the  ir 
plates.  But  it  is  notorionidy  well-known  to  locomotive 
superintendents,  that  boilers  with  iron  tubes  are  often 
worse  pitted  than  those  which  have  run  the  same  distance 
with  brass  tabes.  Besides,  all  iron  boilers,  with  or  with- 
out brass,  whether  used  for  staliooarj',  looomotive,  or 
marine,  purposes,  are  subject  to  pitting. 

An  eipbnation  which  seemi  to  meet  all  the  circum- 
stances of  the  case  is  the  foHowing:— Mr.  Mallet,  in  a 
report  addressed  to  the  British  Association  some  years  ago, 
showed  that  wrooght  ii'on  and  steel  (blisier  steel  probably), 
"  consist  of  two  or  more  different  chemical  compounds, 
coherent  and  interlaced,  of  which  one  is  eleotro  negative 
to  the  other."  In  fact  ordinary  wrought  iron,  being  also 
welded  up  from  differently  worked  scrap,  is  far  from  being 
an  electro- homogeneous  body.  In  a  boiler,  the  hot  water, 
more  or  less  saturated  with  chemical  compounds,  Istheex- 
d^ng  liquid,  and  the  electro-positive  portloDsof  the  plates 
are  UiDs  qnickly  removed  to  a  greater  or  less  depth. 
This  explanation  meets  most  of  the  known  oinmmBtaoces 
with  respect  to  ptting;  it  ev«n,  in  a  glut  measure,  ex- 1  di 


plains  how  plates  above  the  level  of  the  water,  apediUy 
in  mariae  boilers,  get  very  rapidly  ccrTx>ded  in  portiou, 
while  another  part  of  perhaps  the  same  plate  is  scaruly 
affected.  The  concentrated  water  in  a  marine  boiler  li 
known  to  be  generally  acid.  "  Of  all  the  salts  oontained  in 
sea  water,  "  says  Faraday,*  "  the  chloride  ormagnetdum  it 
that  which  acts  most  powerfully"  on  the  plates.  He  ihon 
that  a  cubic  foot  of  sea-nater  cootaina  S'2Soa.  of  this  all; 
and,  at  the  same  time,  points  to  the  danger  of  voltaic  acdx 
a  boiler  through  the  contact  of  copper  and  iron.  Id  i 
laller  degree  tlie  contact  of  caat  with  wnongbt  iroo, « 
between  the  di/Terent  makes  of  wrought  iron  in  the  not 

Elate,  or  between  contiguous  platei,  acta  in  the  tame  wij, 
I  is  not  improbable  lltat  some  hydrochlurio  acid  ■■  pr^Rol 
in  the  Bleam  of  marine  boUers.  "Mr.  J.  C.  ForsMrthu 
tested  some  of  the  condensed  steam  from  the  safeij-nin 
casing,  and  from  the  cylinder -jacket  of  the  Lt^vStld, 
and  tound  both  decidedly  acid."}  With  an  exciting  (ijud 
in  the  condensed  steam,  it  is  thus  explicable  bo*  the 
plates  of  marine  boilers  often  get  corroded  in  i  moit 
capricious  manner;  while,  at  the  same  time,  the  cnrruit 
of  Eleam  would  create  a  certain  amonnt  of  fricttOD  on  IIh 
oxide,  clearing  it  away  to  act  on  a  fresh  surface. 

The  crucial  test  of  ibis  explanation  of  pitting  vonld 
ba  the  observation  of  the  idwencc  of  the  pheDQmniiii 
from  plates  of  an  electro- horoogeneoos  character.  This 
bomogeneily  could  only  be  eipected  from  fused  nuiil, 
such  as  cast-steel.  Accordingly,  while  the  writer  m 
in  Vienna  a  short  lime  ago,  he  was  anmred  by  Mr. 
Haswell.  the  marnger  of  the  Staatsbahn  LocoDJMit 
Works,  that  some  locomotives  made  of  cast  steel  pUUs 
inlBuO,  for  the  Au.itrian  Staatsbahn,  had  been  worling  ever 
since  without  showing  signs  of  pitting,  thongh  under  siniilii 
conditions  iron  plates  had  severely  suffered  in  this  «>t.  . 
Fitting  may  thus  be  fairly  defined  aa  a  form  of  corrwoo 
localised  to  particular  ipota  by  voltaic  action.  It  is  ik)  | 
probably  aggravated  tbiough  the  motion  of  the  pUte  bj- 
mechanical  action,  and  the  expansions  and  eontnclimf 
through  alternations  of  temperature.  All  boilm  ot 
most  pitted  near  (he  inlet  for  the  feed  water,  and  "ilt 
inside  cylinder  locomotive  boilerB  ther^)  i»  geotnllv 
more  pitting  at  the  soioke-box  end^no  doubt  caused  by 
the  more  or  less  racking  action  on  these  plates.  A  itttt 
of  coiTosion  at  particular  spots  would  probably  be  kfft 
np  to  a  greater  intensity  by  the  incrustation  being  me- 
chanically thrown  off.  With  a  quicker  voltaic  sclio", 
caused  by  any  nunsnal  intenitty  of  the  eicillng  liq'''*' 
the  sides  of  the  cavities  in  the  plates  would  be  ■huptt 
and  less  ronnded  off;  as  in  the  case  of  the  boiler  fed  "itj 
mineral  water  fh>m  liunstone  workings,  which  eiploW 
last  year  at  Aberaman,  South  Wales.     [Sm  Fig.  6.| 

The  fact  that  pitting  occurs  in  maiSne  boilers  when  a* 
tilled  water  from  surface  condensers  is  used,  does  nots™* 
this  eiplanation.  Water  .listilled  in  this  way,  from  "luV 
ever  cause,  after  repeated  boiling,  it  stated  to  carry  lb*  ^ll' 
nometer  even  higher  than  sea  water,  ihns  proving 'ha' I'" 
not  pnre.§  In  the  next,  there  is  tlic  absence  of  incru!'»ii|"' 
which  10  some  extent  always  protects  the  plates  of  bodO 
Irom  the  chemical  action  of  its  contents.  In  lhi<  "ay  * 
mechanical  buckling  of  the  plates.— directly  and  iodirecUi 
causing  the  furrows  we  have  spoken  of— by  conlimuiy 
clearing  particular  lines  of  surface  from  incniitation  "•' 
oxide,  reduces  these  particular  spola,  with  respect  to  cwi* 
sion,  to  the  condition  of  the  plates  of  a  boiler '«  *™ 
water  which  deposits  no  incrustation.    Coiroeion  will  ''*' 
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*ct  CDOra  npidly  at  a  rurroir  througb  meca  inarawe  wid 
noewal  oFiurrace.  To  i«aut  tbat  form  ofiutuiiul  oor- 
louoa  BpeciiLlly  kaown  luuler  the  laaio  of  pitting,  » 
nuimam  of  electro- hooiogeuaity  U  eiideully  requicod  in 
il]  the  compooant  utIb  of  the  luilsr. 

While  the  iction  of  intanul  Gorrotton,  oftaa  very 
eqiully  corrugating  the  plate*  Over  a  large, wrtaoe,  a>.a 
mle  Bcarcely,  at  aoy  rate  only  gradually,  atlecta  Ibair  me- 
chanical atTGUgth,  aztemal  corroiiaD,  being  localiaed  to 
partbcnlar  apot*,  ia  of  a  much  more  (Ungeroua  aharaoter. 
The  ODO  ia  gradual  and  eaaily  peroeptilile,  while  the 
other  ia  rapid  and  [oiidioui  in  its  progreaa.  Apart  from 
accideolal  circumataoces  aSecting  the  brickwork  on 
which  a  Btatiooaij  boiler  ia  erected,  or  the  outaide  of 
the  bottonu  of  marine  boilera,  it  ia  clear  that 
eat«raal  ctHToaion  can  only  occur  through  leakage. 
When  leakage  takes  place  throngh  a  crack  in  the  plate 
caued  by  mechanical  action,  or  at  a  hole  burnt  out 
bj  beat,  the  eOecla  of  leakage  are  only  aecoodary  reanlta, 
du  to  a  primary  cauae  which  of  itaelf  may  cauae  the  aiop- 
ptgeofthe  ateam  geoerator.  But  a  leakage  at  a  joint  may 
m  ilKlr  gradually  cauae  the  deitmction  of  the  boiler. 
Here  wa  see  another  leaaon  that  the  character  of  a  boiler, 
not  morely  aa  to  ultimate  atrengtb,  but  alao  aa  lo  ■ 
tad  tear,  intimately  depends  upon  the  form  of 
jointa.  It  is  often  noticeable  that  very  good  lap  jointa, 
aven  when  tested  under  hydraulic  praaauTe  np  to  only  50 
percent,  above  the  werking  load,  sweat  more  or  leu.  The 
leodency  of  the  internal  preiaure  to  form  a  correat  circle 
bean  indirectly  on  theee  jointa,  causing  them  to  i 

more  or  lea>,  and  to  leak,  in  apite  of  the  caulking.     . 

Sobert  Galloway,  C.E.,  who,  aa  an  Engineer  Surveyor  of 
long  atanding  of  the  Board  of  Trade,  haa  probably  made 
more  than  three  thouaand  careful  inapectione  of  man" 
botlan,  atates  that  he  has  often  noticed  a  furrow 
duauel  on  the  oulaide  of  the  joint,  ranning  parallel  .. 
the  ootjide  overlap  for  some  distaiice.  and  avideatly 
anied  tiy  leakage.  Along  the  water  tine,  condensed 
•ater  will  act  on  the  jointa,  wbUe  below  it  the  coDceti- 
Itatcdccffltenta  of  the  boiler  will  come  into  chemical  MtioD 


A  leakage  in  a  marine  bailer  often  eats  away  a  plate 
within  a  year.  In  some  caaea  a  jet  of  hot  water  from  a 
leakage  has  a  fVictiooal  action  ;  in  faci,  even  with  eui;li  an 
incorrodible  and  hard  gubetance  aa  giaas  an  effect  like  this 
haa  been  perceived,  and  a  slight  leakage  conlmued  during 
aeveral  days  aometimeB  prodnces  a  noticeable  furrow  on  a 
glaaa-gauge  lube.  With  sulphnroua  fui'l,  A  powerful 
chemical-action  will  come  into  play  on  the  plalea.  One 
volume  of  water  takes  np  about  thirty  voiiiuieH  uf  ruI- 
phuroQS  acid  gu  ;  and  these  aulphnroua  furaei  of  the  fuel, 
coming  into  oontact  with  the  water  from  n  leakage,  will 
be  more  or  leas  abaorbed.  An  acid  aolotion  like  tliis 
molt  quickly  eat  away  the  plate.  It  is  certain  that  a 
leakage  acta  much  quicker  on  a  bciler  fired  tcitbaulphurout 
fuel  than  on  one  Sred  wiih  wood.  M.  G.  Adolpho 
Him  haa  obaerved  a  plate,  nearly  asTen-eightlis  thick,  to 
be  pierced,  in  the  course  of  time,  as  with  a  drill,  by  means 
of  a  little  jet  which  atrnck  it  after  passing  through  a 
current  of  hot  coal  moke.* 

LmiHLaTITK   EwMFTHBRa. 

No  atrauger  proof caa  b««ddac*d  of  the  empirical  state 
of  existing  knowladgA  of  the  management  of  bailers  Chan 
that  afforded  t^  a  cooaldention  of  their  average  duration. 
While  aom«  marine  hdlers  laat  only  about  three  yuia. 
there  are  carafiilly  woriud  land  boilers  nhioh  have  lasted 
tu  long  as  thirty.  Captain  Tyler,  It-E.,  estimates  the 
average  domtion  of  a  laeomotive  boiler  at  Irom  five  to 
twenty  yaara.  Farhape  (he  average  duration  of  a  uiarine 
boiler  nay  be  reckoo«l  at  from  five  to  seven  years ;  that 
of  a  loooaio^e  boiler  at  from  eight  to  nine  yean ;  that  of 
a  atatioBary  boiler  at  from  oigUaan  to  twenty  yean — all 
being  aoppoaed  to  be  fairly  worked  under  ordinary  con- 
ditiona. 

It  is  clear  that,  inbjeclAdaa  a  ateam  bcUeria  to  so  many 
daatmctlve  infioeDoss,  the  pveciae  afTesta  of  which  can 
eoarenly  be  yet  very  accurately  known,  the  working  tension 
ahoutd  be  only  one-eighth  of  the  oltimate  bniMJng 
strength.  But  when  boilera,  aa  ia  too  often  the  case  in 
England,  are  bought  by  the  weight;  when  cheaply 
paid  labignr  la  employed  in  their  management;  whan 
iDapection  of  the  progren  of  the  wear  and  tear  naoaa- 
aanly  happening  even  with  good  boiten  and  good  attend- 
ance, ia  proeiMtinated  for  the  aaka  of  gain,  there  ia 
then  aauit  of  eipenae  veima  risk,  in  wbtoh  parnmony 
too  often  gains  ttie  day.  At  any  rate,  a  ntunber  of 
painful  aoaideuta  in  all  parts  of  the  world  hava,  at 
different  timaa,  poistad  to  tbe  fact,  that  every  man 
picked  at  hap-haaard  oaonot  be  aafely  truated  with 
Bteam-power.  In  laet,  tbwe  ii  probably  no  civiliaed 
country  in  which  the  lagislatare  has  rtot  more  of 
len  interfered  in  the  management  of  (team  boilera.  In 
the  Stataa  of  America,  the  fraqoeney  of  boiler  eiplo- 
■ions  has  in  some  localitiaa  pniduoed  a  more  deapotic 
ioterferenee  than  perhaps  anywhere  else.  In  the 
city  of  New  York,  boilers  are  under  the  Baperrision  or 
the  mimicipal  polioe  ;  they  are  t»ted  periodically  ;  and, 
aa  a  reenlt,  many  are  umdemned  every  year.  By  an 
enactment  of  Oongreas,  applicable  to  all  the  8tates,t 
steam  pasaeuger  veaaels  are  sabjectad  to  Govemmant  in- 
speotion.  The  I3th  sedian  of  this  Act  ahowa  a  very 
acute  pereeption  of  the  real  cauae  of  a  bmler  explodon, 
"  whidi,"  it  states,  "  shall  be  taken  as  full  primi  faeie 
evidence  "  of  negligeooe  on  the  put  of  the  owner,  upon 
whom  ia  thus  put  tbe  onus  of  diqiroof.  Tbe  law  of 
LonisianaJ  ia  paraoolarly  severe,  requiring  the  application 
of  a  hydraulic  teat  threefold  that  of  the  working  preaaare. 
or  course,  there  ia  a  great  distinction  between  enacting  a 
law  and  patting  it  into  practical  eieculion,  and  it   ia 

Erobable  that  laws  like  theae  could  only  be  carried  ont 
y  organwed  bodies  of  polioe,  like  those  on  the  continent. 
In  France,  in  1810,  1826,  1828,  1829.  1830,  18*3,  and 
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lastly  on  the  25th  of  January,  1865,  as  many  different 
regulations  have  been  issued  with  respect  to  steam 
boilers  of  all  kinds.  Beginning  by  requiring  that  every 
boiler,  even  of  wrought  iron,  should  be  submitted  to  a 
hydraulic  test  of  five  times  the  working  pressure,  this 
has  been  suocessively  lowered  down  to  a  threefold  pressure 
in  1843,  and  lastly  to  a  twofold  pressure,  by  the  Imperial 
decree  of  this  year.*  The  previous  law  fixed  the  mini- 
mum  thickness  of  the  plates — a  regulation  which 
undoubtedly  did  much  injury  to  boiler  making  in  France. 
The  old  Prussian  regulation  of  the  6th  of  May,  1838, 
also  fixed  the  thicknesses  of  the  plates,  but  did  not 
require  any  hydraulic  test.  By  the  Beffutativf  of  the 
3l8t  of  August,  1861,  this  was  completely  altered.  Thecon- 
atmction  of  the  boiler  was  left  entirely  in  the  hands  of  the 
maker;  but  stationary  boilers  had  to  withstand  a  three- 
fold, and  locomotive  boQers  a  twofold,  hydraulic  pressure. 
In  the  same  way  as  with  the  present  Jfrench  law,  the 
test  had  to  be  repeated  after  any  considerable  repairs.  On 
the  5th  of  Maron,  1868,  a  ministerial  decree  reduced  the 
testing  pressure  for  old  locomotive  boilers  down  to  1}  of 
the  working  pressure ;  and  another  Cireular  Erlau,  pub- 
lished on  the  1st  of  December,  1864,  reduced  the  test  for 
aU  kinds  of  boilers  down  to  twice  the  working  load. 
There  is  now  no  material  difference  between  the  French 
«nd  the  Prussian  r^gulatioDfl  respecting  boilers;  and  it 
may  be  expected  that  those  continental  states,  such  as 
Kussia,  Switzerland,  and  Spain,  which  have  more  or  less 
copied  the  old  French  law  of  1848,  will  also  adopt  the 
present  alterations.  There  is  also  some  talk  about 
Altering  the  present  Austrian  law,:(  which  determines  the 
thickness  of  the  plates,  but  only  demands  a  double  pressure 
test.  The  Belgian  r^l^emmU%9^lao  requires  double  the 
working  pressure  for  common  boilers,  but  only  1}  for 
iubttlar  boilers.  According  to  Article  31,  the  test  must 
be  annually  applied  to  locomotive,  portable,  and  marine 
boiierp,  as  also  after  all  considerable  repairs.  There  does 
not  seem  to  be  any  general  law  in  Italy,  but  in  the  spedal 
«cts  authorizing  railway  companies,  similar  requirements 
to  the  French  regulations  are  laid  down,  and  govern- 
ment commissioners  see  that  they  are  carried  out.  Each 
of  the  smaller  German  states  also  has  its  law,  more  or  less 
like  that  of  France  and  Prussia.  Mecklenburg-Strelitz|J 
requires  that  common  boilers  be  proved  to  three,  and 
tubular  boilers  to  twice  the  working  pressure ;  to  be  re- 
newed every  fourth  year,  and  every  time  that  the 
boiler  is  repaired  or  altered ;  Saxony,^  that  cylindrical 
boilers  be  tried  to  twice  the  working  pressure,  and  tubular 
boilers  to  a  pressure  three  atmospheres  above  it.  Bavaria** 
DOW  requires  double  the  working  power  pressure  for  new, 
and  one  and  a  half  for  old  boilers ;  while  both  Hanover 
and  Brunswick  each  have  a  somewhat  similar  regolation.f  f 
The  French  law,  and  indeed  most  of  the  others,  require 
two  safety  valves ;  and  many  are  extremely  minute  in 
their  directions  with  respect  to  glass  gauges,  steam  gauges, 
and  other  fittings.  In  Great  Britain  there  are  no  express 
legiBlative  enactments  with  respect  to  boilers  beyond  Uiose 
stated  in  two  clauses  of  theMerchant  Shipping  Act,  %% 
according  to  which  (1)  one  safety-valve  in  every  boiler  of 
a  vessel  carrying  passengers  shall  be  placed  beyond  the 

*Decret  concerDant  la  Fabrication  et  t  Etablissement  det 
Maebinet  k  Vapeur.    25  Janvier,  1865. 
t  DOswldorfer  Zritaog.    24  tU  September,  1861. 

1  Reicbs-aetets-Blatt  faerdas  KaiMrtham  Oestemich,  1854 ; 
p.  229. 

2  Miniature  des  Traviax  Pablies,  Machines  k  Vapeur.^ 
B^glement.    Donn^  k  Laeken  le  21  Avril,  1864. 

!|  Groaihersojrlich    Mecklenbari^Strelitser   Offisieller    An. 
seiger,  No.  11. 1863. 

GeaetsIicbeVerordnangen,  die  Anlesmng  von  Dampkeaseln 
betrefffBd.     Dresden,  Metnbold  and  Sabae,  1865. 

**Eegiening8.BIatt  faer  das  Koenigreich  Bajern,22  Febmar, 
1866. 

tt  Getets-Sammlang  fatr  das  Koroigreich  Hannover,  ]863. 
n  Merchant   Shipptog   Act,    27th  Jane,  1854,  Kos.  289 
and  298. 


control  of  the  engine-driver;  and  (2)  any  overloading  of  ihla 
valve  is  made  punishable  by  a  fine  of  not  more  than  £l(». 
**  in  addition  to  any  other  liabilities"  which  may  be  in^ 
curred  by  such  an  act.    The  boilers  of  all  veseU  earn*. 
ing  passengers,  before  clearing  out  of  port,  are subje^ui 
to  a  oarefiil  inspection  by  an  engineer-surveyor  of  the 
Board  of  Trade,  who  can  require  the  boiler  to  be  te»td 
in  the  usual  way  to  twice  the  working  pressare ;  and,  if 
he  think  fit,  he  can,  as  the  result  of  such  an  eumio- 
tion,  place  the  option  before  the  shipowner  of  eit'v: 
lowering  the  working  pressure  or  renewing  the  bdir. 
Armed  with  sooh  powers,  the  government  sorrejwii 
also  responsible   for  any  explosion  which  may  directlr 
oocur  through  wear  and  tear.    When  an  explosion  uk« 
place  on  a  passenger  railway,  one  of  the  Board  of  Trade 
inspectors  of  railways  exammes  the  fragments  lod  re- 
ports  upon  the  accident  to  the  government  botrd.  who 
communicate  it  to  the  railway  b^d.    The  reports  ve 
then  printed,  in  order  to  be  presented  to  Piiliimeot, 
and  this  is  the  extent  to  which  the  British  gortnuDeBt 
can  interfere  in  these  oases.    As  with  other  railnyied- 
dents,  however,  the  Board  of  Trade  inspector  is  ezioM 
as  a  witness  in  any  action  for  damages  against  the  nil- 
way  company.    All  other  boilers  in  the  United  Eiogdom 
are  worked  without  any  government  or  municipsl  iptcr- 
ference  whatsoever.    Within  late  years,  however,  pnvato 
companies  (the  first  of  which  was  organised  by  Hr.  Fair- 
bairn,  of  Manchester)  have  been  formed  for  the  prevefitioQ 
of  boiler  explosions.    In  return  for  a  small  annual  fee,  or 
for  a  small  annual  insurance  premium,  the  boilers  of  tof 
subscriber  or  insurer  are  periodically  inspected,  and,  if  re- 
quired, tested  by  skilled  engineers.     There  can  be  o 
doubt  that  these  companies  have  already  prevented  i 
great  amount  of  loss  and  disaster. 

It  may  thus  be  said  that  there  are  three  distinct  pUu  for 
the  general  management  of  steam  boilers: — 1.  There  ii 
the  oontinental  plan ;  2.  the  free  English  and  American 
mode ;  8.  what  may  be  termed  the  Manchester  Bystem- 
The  continental  mode  consists  in  a  strict  saperrinoo, 
sometimes  ruled  by  formulas,  of  the  original  conatrnctkn, 
and  there  its  action  may  be  said,  for  the  most  part,  toe»l- 
It  does  not,  and  cannot,  without  periodical  insp«ctioof,tik« 
into  account  the  eflects  of  wear  and  tear.  It  may  erea 
be  doubted  whether  the  old  French  law,  for  instance,  d:c 
not  do  more  harm  than  good  as  regards  constnictioa 
The  ofliciid  formula,  accordlhig  to  which  were  calcaUte: 
the  thicknesses  of  the  plates,  founded  as  it  was  npoo  t&* 
assumptions  that  a  cylindrical  boiler  formed  aa  em^t 
circle,  and  that  a  plate,  however  thick,  condocted  tb: 
same  amount  of  heat  to  the  water,  was  obviously  iocorrsct 
What  may  be  termed  the  ordinary  English  and  Amerk^ 
plan  throws  the  onus  of  proof  of  the  negligence  of  tof 
owner  on  those  damaged  by  an  explosion.  This  B)Ttefli  tf 
subject,  besides  other  diflSculties,  to  all  the  objoctioDs  that 
exist  against  the  trial  of  scientific  questions  by  a  jarr.ix't 
composed  of  experts,  and  unaided  by  scientific  witoeiff^ 
The  continual  occurrence  of  explosions  in  those  cities  t^ 
States  of  America  in  which  boilers  are  used  withoat  i? 
supervision  by  the  authorities,  and  their  undue  occoefl^^ 
in  England  with  boilers  that  are  not  subjected  to  i^' 
matic  inspection,  sufficiently  prove  that  steam  \^^^^ 
cannot  be  worked  at  haphazard.  On  the  other  hand.  Uk 
system  of  organised  inspection  by  the  English  1*^'-'* 
companies,  and  the  similar  system  according  to  which  il>' 
passenger  vessels  are  inspected  by  government  cra.tr?. 
have  Riven  universal  satisfaction.  A  proper  estimate" 
the  value  of  the  Manchester  and  Board  of  Trade  «Trtf=i« 
compared  with  the  continental  and  with  the  /^*^ 
/aire  plans  could  only  be  well  based  on  "O"^^^' 
atatistics.  Unfortunatel  v,  such  do  not  appear  to  have  W ^ 
formed.  It  is  stated,*  however,  that  in  a  averjfj 
of  277  boilera,  there  were  two  explosions  in  the  t^^ 
department  of  the  Haut-Rhin  within  ten  yeat«;^^ 

•  BaUetin  de  U  Socifetl  Indastrielle  de  Holhouie,  IS^'* 
p.  525. 
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(torn  1856  to  1861,  or  within  fire  yean,  there  were  only 
two  ezplodons  in  an  average  of  1871  boilers,  under  the 
ore  of  the  Manchester  iuiBodation.  About  four  explo- 
sioDs  oociir  annually  amongst  the  6,500  locomotives 
of  the  Uoited  Kingdom ;  three  have  already  taken 
place  this  year.  In  an  average  of  600  passenger 
Tessels  inspected  under  the  Steam  Shipping  Acts,  only 
three  explosions  occurred  since  1846-7  in  Great  Britain ; 
viz:  one  at  Lowestoff,  in  the  Tanning;  another  at 
Soothampton,  in  the  Parana;  and  a  third  at  Dublin. 
Tbeae  last  results  speak  very  highly  for  the  care  and 
abilities  of  the  Engineer  Surveyors  of  the  Marine  De- 
ptftoMDt;  and  the  continental  system  is  thus  clearly 
lofenr/r  to  that  adopted  by  the  Board  of  Trade.  What 
'n  endently  wanted  is  that  the  system  of  skilled 
periodical  inspection  ahould  spread  over  the  kingdom. 
To  a  certain  extent  this  is  taking  place,  but  this  progress 
h  slov,  and  needs  some  stimulus,  while  it  is  doubtful 
whether,  in  out  of  the  way  districts,  the  mere  expense 
of  inspection  is  not  a  great  bar.  What  seems  to  be 
needed  is  that  in  the  event  of  a  fatal  explosion  the 
oottHier  of  the  district  should  be  enabled  to  write  to  the 
Home  Office  for  scientific  assistance  in  arriving  at  the 
originating  cause.  The  Secretary  of  State  might  then 
call  upon  any  competent  engineer  for  a  report  on  the 
matter,  when  he  could  be  examined  as  a  witness  before 
the  jury.  The  mere  knowledge  that  any  explosion  would 
be  strictly  investigated  by  an  expert,  might,  in  many  cases, 
be  mfficient  to  counterbalance  the  too  prevalent  tendency 
to  prefer  risk  to  expense. 

The  Htdbaulio  Tust. 

Although,  as  we  have  seen,  the  application  of  a  known 
amount  of  hydraulic  pressure  is  in  such  general  use  for 
file  determination  of  the  strength  of  a  boiler,  there  are, 
neverthelefls,  few   points  in  engineering  about  the  real 
▼aloe  of  which  there  is  so  much  dispute.    Everybody 
seems  to  have  a  different  opinion  on  the  matter.    Some 
say  that  the  hydraulic  test  is  the  only  means  of  determin- 
ing the  strength  of  a  boiler ;  others  that  it  is  a  very  in- 
jorions  and  useless  measure.    As  to  its  amount,  some 
recommend  one-and-a-half,  many  twice,  some  thrice,  and 
a  few  even  four  times,  the  working  jpreasure.     While 
numerous  engineen  advlae  its  application  to  old  boilers, 
othezB  have  strong  objections  to  its  use  in  this   way. 
Whether  the  force-pump  be  really  the  best  apparatus  for 
\ia  application,  is,  with  other  questions,  also  placed  in 
doubt.    The  truth  is  that,  while  on  the  one  hand,  like 
other  tests,  it  may  be  abused  and  wrongly  applied,  on  the 
other  its  value  may  also  be  exaggerated. 
,  The  best  practical  proof  of  its  necessity  for  new  boilers 
is  afforded  by  the  fact  that  explosions  have  occurred  the 
^t  tioie  steam  has  been  got  up — such  as  that  at  the 
^tlaa  Works,  Manchester,  m  1858.    Unless  every  plate 
^Kfttrately  tested  up  to  proof  load,  it  is  imjpossible  to 
^QQctain  whether  one  of  them  is  not  defective.    This 
fooctioQ  is  dearly  much  better  performed  by  the  hydraulic 
^.   Then,  as  to  its  application  to  old  boilers,  much  can 
^  Jeamt  during  internal  examination,  but  it  is  not  always 
possible  to  tell  the  remaining  thickness  of  the  plates  by 
thia  means,  nor  their  deterioration  through  the  neat.    It 
ifl  often  said  that  a  successful  resistance  to  the  hydraulic 
^  is  no  proof  that  the  boiler  might  not  have  been 
l^rst   by   a   few    pounds   more;    and    that  it  may  so 
Buffer    as     to     perhaps    afterwards     burst     with     a 
^  pressure   of  steam.     But  this  is   no  more   true 
than    it    is  true   of    a   girder,    for    instance,    which 
^  withstood  without  permanent    deflection  its  proof 
load.    In  every  case  it  is  necessary  that  its  effects  on 
the  boiler  should  be  exactly  ascertained.    In  fact,  the  real 
test  consists  in  this  examination,  and  the  proof  pressure  is 
only  a  means  to  this  end.    The  boiler  should,  if  possible, 
be  8Qhjected  to  a  careful  intei-nal  and  external  examina- 
tion.   With  locomotives  this  can  only  be  accomplished  by 
taking  out  the  tubes ;  with  ordinary  land  boilers  it  can  only 
be  done  by  removing  the  brickwork.  In  fact,  it  may  be  said 


that  a  steam  boiler  is  never  absolutely  safe  which  oaoiioi 
be  easily  examined-^more  especially   from  the   inside. 
But  by  gauging  the  flue  tubes,  the  combustion  ohambera» 
the  flat  surfaces,  and  even  the  barrels,  it  may  be  ascertained 
very  nearly  whether  the  limits  of  elasticity  of  the  material 
have  been  exceeded — whether  therefore  the  pressure  baa 
additionally  injured  a  bailer  which  was  near  rupture  al- 
ready. It  is  often  very  plau&ibly  observed  that  there  is  great 
danger  in  testing  a  boUer,  which  cannot  be  examined  in- 
ternally, to  double,  or  even  to  only  one  and  a  half  the  work- 
ing pressure.    It  is  said  that  the  test  may  strain  the 
boiler  without    its    showing    any    outward    indication. 
It  is  certainly  just    possible   that  such  a  case  might 
happen.    A  locomotive  boiler,  which  had  been  tested  with 
196lbs.  pressure,  the  water  beiug  at  162°  F.,  in  Septem- 
ber, 1860,  but  bad  not  been  examined  intei-nally,  burst  on 
the  1st  of  April,  1861,^  under  only  1201b6.  of  steam. 
The  boiler  gave  way  at  the  smoke-box  ring  of  the  barrel, 
and,  as  usual,   from  a  furrow  or  ocack   running  close 
to  and  parallel   with    the    inside    overlap  of  the  longi- 
tudinal joint.    It  is  difficult  to  believe  that  if  this  ring, 
as  well  as  the  others,  liad  been  gauged  after  stripping 
the  lagging  from  the  outside,  as  is  done  by  the  engineer  of 
the  Manchester  Boiler  Association,  it  would  not  haveshown 
a  permanent  increase  of  diameter  or  some  bulging  under 
the  extra  pressure.    If,  in  addition  to  a  neglect  of  careful 
measurements  before  and  after  the  application  of  the 
pressure,  this  test  is  carried  very  high,  then  the  whole 
operation  may  undoubtedly  be  a  cause  of  that  which  it  ia 
intended  to  prevent.    According  to  the  Proasian  law, 
every  new  locomotive  boiler  had  to  be  re-tested  to  double 
the  working  pressure  after  running  8,000  Prussian  miles, 
and  afteiwards  for  each  6,400  mUes.    These  measuras, 
while  they  did  not  entirely  prevent  exploooos,  greaUy 
injured    the    boilers,   by   straining   the   staybolts,  and 
by  the  resulting   excessive  caulking  required  to  make 
the  joints   tight.      On   the  other  hand,  the  absolute 
security  afforded  by  drawing  the  tubes  can,  under  the 
present  mode  of  construction,  be  only  obtained  at  the 
expense  of,  perhaps,  300  tubes,  oosting  fix>m  25s.  to  278. 
each,  besides  some  injury  to  the  tube  plates. 

Whatever  may  be  said  against  the  hydraolio  teat,  the 
best  argument  in  its  favour  is  its  very  general  adoption. 
New  Government  boilers  in  the  United  States  most  be  tried 
to  a  pressure  two-thirds  greater  than  the  working  pressore  ^ 
the  same  measure  being  carried  out  with  the  8,000  boilera 
in  the  city  of  New  York.  Mr.  AndersoQ,  C.E.,  of  Wool- 
wich,f  directs  his  subordinates  to  use  a  test  of  at  least 
double  the  working  pres&ure  for  the  boilers  in  the  royal 
gun  factories.  Mr.  Muntz,  of  Birmingham,  has  publicly 
stated  that  he  has  for  years  adopted  an  annual  hydraulic 
test,  '*  considering  it  a  duty  he  owes  to  his  workmen."" 
The  Eastern  Counties,  the  South  Eastern,  the  Lancashire 
and  Yorkshire,  the  Caledonian,  the  North  British,  the 
Edinburgh  and  Glaagow,  and  the  London  and  South 
Western  Railway  Companies  employ  the  hydraulic  test 
for  both  new  and  old  boilers,  using  generally  double  the 
working  pressure.  The  London  and  North  Weetem  are 
stated  to  have  used  it  for  only  new  boilecs — atany  rate,  until 
recently.  The  Great  Northern  and  the  Great  Western 
Railway  Companies  do  not  use  it,  and  it  is  accordingly  on 
on  these  lines  that  the  greater  number  of  explosions  take 
place.  Practical  experience  ^us  proves  that,  though 
there  ia  just  a  chance  of  the  test  failing  to  detect  a  weak 
boiler  when  it  cannot  be  examined  internally,  the  danger 
is  greater  in  not  using  the  hydraulic  test  at  all.  Mr.  Beattie, 
of  the  London  and  South  Western,  stripe  the  lagging 
every  two  years,  and  applies  a  pressure  of  190  lbs.,  the 
working  pressure  being  125  lbs.  Mr.  Fletcher,  of  the 
Manchester  Boiler  Association,  employs  double  the  in- 
tended working  pi^essure  for  new,  and  from  1^  to  If  the 
working  pressure  with  old,  boilers.    The  most  commonly 

•   Board  of  Trade  RepoH.    1861.    Part  4. 
t  **  Instractiont  to  be  Observed  in  the  Management  of  Steam 
J^fuisn  in  the  Royal  Qoa  F««tories.'' 
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Iliad  te«t  Is  thai  doablo  the  working  pressare  for  old 
boUtti'i.  with  A  dimiDution  according  to  circamstancefl  m 
they  get  old. 

An  ol))ectionable  plan  in  measaring  the  presmire  applied, 
and,  for  several  reasons,  one  likely  ta  lead  into  error,  is 
estimating  it  from  the  load  on  the  safety  valve  lever.  A 
metallio  gauge  should  be  used,  and  very  neat  pocket 
instruments  of  the  kind  are  sold  in  Paris.  In  frosty 
weather  the  rivet  heads  are  liable  to  be  snapped  if  the 
metal  be  not  somewhat  warmed  by  using  hot  water.  The 
hydraulic  ram  kind  of  action  on  the  sides  is  also  much 
less  likely  to  occur  if  a  rather  narrow  force  pipe  be  used 
for  the  pump. 

There  can  be  no  doubt  that  it  would  be  a  valuable 
thing  to  be  able  to  employ  some  means  of  measuring  the 
permanent  and  the  temporary  extension  of  volume,  if 
any,  produced  by  the  hydraulic  test.  It  is  probable  that  a 
boiler,  as  it  gets  old,  and  takes  a  permanent  set  under  the 
pressure,  mo  increases  in  volume;  so  that  it  doubtless 
holds  a  few  gallons  more  that  it  did  when  new. 
An  ingenious  plan  for  measuring  the  increase  of 
volume  is  recommended  in  the  Bavarian  regulation. 
After  the  boiler  is  filled,  the  amount  of  water 
forced  in  is  measured  by  pumping  it  from  a  vessel 
marked  with  divisions.  When  the  pressure  is  removed 
the  boiler  contiaots  more  or  less,  forcing  out  at  least  a 
portion  of  the  water ;  the  amount  remaining  is  supposed 
to  give  the  dilatation  of  volume  of  the  boiler.  The  diflS- 
oulty  in  the  use  of  this  plan  would  probably  consist  in  the 
presence  of  air  in  the  water  itself,  and  any  which  might 
chance  to  remain  in  the  boiler.  That  in  the  water  might 
be  grnatly  diminished,  or  at  any  rate  brought  down  to  a 
constant  amount,  by  boiling ;  but  there  would  be  no  pre- 
cise security  against  any  air  in  the  boiler,  and  as  the 
weight  of  the  air  absorbed  by  water  (according  to  a  well- 
known  law)  is  in  proportion  to  the  pressure,  ft  would  be 
taken  up  by  the  water,  thus  falsifying  the  indications  when 
the  pressure  was  removed.  On  the  other  hand,  a  high 
temperature  of  the  water  would  form  an  impediment  to 
this  abeorption.  The  experiment  is  certainly  worth  trying. 
It  might  be  very  valuable  with  tubular  boilers  inac- 
cessible from  the  inside,  as  any  permanent  set  or  de- 
flection ought  to  be  indicated  by  little  or  bo  water 
being  compressed  out  by  the  contraction  of  the  boiler 
on  the  removal  of  the  pressure.  As  long  ago  as 
1844,  M.  Jobard,  of  Bruieels,  in  order  to  obviate  the 
■apposed  ii\)urioas  effects  of  the  hydraulic  blow  of  the 
water  on  the  plates,  proposed  to  fiU  the  boiler  with  water, 
first  loading  the  safety  valves,  and  to  then  dilate  the 
water,  and  consequently  the  boiler,  by  means  of  heat 
applied  to  the  outside.*  More  recently.  Dr.  Joule,  of 
Manchester,  has  used  the  same  plan  himself,  proposing 
it  for  general  adoption.f  In  addition  to  the  loaded  safety 
Talve,  he  used  a  metallic  pressure  gauge  **  to  be  constantly 
observed,  and  if  the  pressure  arising  from  the  expansion  of 
the  water  goes  on  increasing  continuously  without  sudden 
decrease  or  stoppage  until  the  testing  pressure  is 
obtained,  it  may  be  inferred  that  the  boiler  has  sus- 
tained it  withoat  having  suffered  strain."  Another 
plan,  also  founded  upon  the  same  principle  of  the  irre- 
gularities of  extension  of  metals  when  the  limit  of 
elasticity  is  exceeded,  has  lately  been  proposed.)  This 
consists  in  bringing  an  ordinary  steam 'engine  indicator  in 
communication  with  the  pump  plunger  as  if  it  were  a 
steam-engine  piston-rod.  The  ordinates  of  the  pencil 
diagram  would  thus  give  the  pressure  in  the  boiler,  while 
ihe  respective  abscira  would  give  the  quantit}'  of 
water  pumped  in  at  each  stroke.  As  long  as  the  limit  of 
elasticity  was  act  exceeded  there  would  be  a  horizontal 
line,  while  a  carved  line  would  appear  as  soon  as  the 
aides  began  to  take  a  permanent  deflection.    There  seems 
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to  be  a  sort  of  contradiction  in  depending  for  resalta  like 
these  upon  such  irregular  appearances  as  the  ezteonoos 
beyond  the  elastic  limit.  But  all  these  propooli  m 
undoubtedly  worth  trial  in  practice.  Dr.  Joule's  pUn  las 
the  merit  of  affecting  the  plates  by  both  heat  and  prason- 
thus  bringing  them  under  eveiy-day  conditions. 

DISCUSSION. 

Mr.  Lewis  Olbiok  said  there  were  some  points  in  th 
paper  with  which  he  did  not  agree.    It  was  sUted  bf 
Mr.  Paget  that  one  cause  of  injury  to  steam  boflenvM 
the  percussive  action  of  the  steam  when  suddenly  cut  d 
by  the  slide  valve,  which  caused  a  recoil  upon  the  adaof 
the  boiler.    On  this  point  he  would  remark  that,  in  the 
great  majority  of  boilers  used  in  England,  the  slide  nlre 
did  not  suddenly  cut  off  the  steam ;  in  most  cuei  the 
slide  valve  was  moved  by  an  eccentric,  and  the  cottagoff 
was  gradual,  and  not  sudden,  as  an  the  case  of  tits  Ame- 
rican engines;  and  this  remark,  therefore,  onlys{spll6dto 
those  engines  where  the  expansion  gear  acted  sndie&ly. 
Allusion  had  been  made  to  the  straining  of  the  e^Mtt 
covers.    He  had  seen  such  cases,  and  he  had  also  obserred 
the    foundation- plate    give    at    each    stroke   of  the 
engine;   but   he   had   no    doubt,  if    Mr.   Paget  had 
examined    the  plates  in   such  cases,    he  woald  lisva 
found    that    this  was   not   caused    by   the  percotsin 
action  of  the  steam,  but  was  owing  to  an  ijuaffideot 
amount  of  metal  and  insuflBcient  strength  pat  into  the 
proper  place.    He  had  noticed  this  in  the  case  of  u 
engine  of  20  horse-power,  which  had  been  in  use  for  maor 
years  in  the  factory  of  Messrs.  Maadslay,  where  there  n  j 
an  insuflBciency  of  metal  in  the  proper  place.   He  hi 
never  seen  it  where  the  cylinder  covers  were  strong  eoonjii  ^ 
for  the  work  they  were  expected  to  do.    Another  pi^ ' 
mentioned  by  Mr.  Fkget  was,  that  the  steam  room  in  the' 
boiler  should  be  proportionate  to  the  size  of  the  cylbder; 
he  should  have  been  glad  if  Mr.  Paget  had  stated  tioi 
he  considered  to  be  the  proper  proportions.  Befereoee  m 
been  made  to  the  caiUking  of  boilers  under  prMae- 
This  might  be  done  when  a  boiler  was  tried  I7  ^ 
hydraulic  test,  but  the  proper  way  was  to  talte  off  the 
pressure,  and  then  caulk  and  put  on  the  pressore  again,  a 
was  only  the  question  of  a  mmute  to  pumo  the  presnn 
up  again,  and  a  few  strokes  more  gave  the  addition  j 
pressure,  beyond  the  former  one  indicated  by  theflui  . 
mark.    The  next  point  he  would  allude  to  was  rii  ^ 
regard  to  the  feed  water.    In  would  appear  that  oaj 
engineers  did  not  consider  it  wrong  to  insert  the  «^ 
water  pipe  near  the  fire  box.    Quite  recently  he mt^ 
that  done  in  the  case  of  a  locomotive,  in  which  a  W°| 
injector  was  employed ;  and  he  would  call  the  itj*t'*^ 
of  tho«e  who  had  not  considered  the  subject  to  »e  ex- 
planations which  Mr.  Paget  had  given  as  to  the  ibji»«® 


action  of  the  feed  water  on  the  boiler  plates.  Tbe^ 
point  in  the  paper  had  reference  to  the  «0F*''^J** 
conducting  power  of  thin  boiler  plates  as  comptrei  ■ 


thick.  This  was  no  doubt  the  case,  but  in  »J*»^ 
the  American  plates,  Mr.  Paget  had  omitted  to  o*^^ 
the  superior  quality  of  those  plates,  which  m«» 
posdble  to  use  them  of  a  thickness  which  woaW »»_ 
ventured  upon  in  England.  Within  the  1m*  f«*.-_^ 
the  quality  of  the  best  pUtes  in  this  country  ^•f*'^: 
come  up  to  the  American  standard,  but  those  gejjj  ^ 
used  were  not  so  good.  Allusion  had  *^*"  .1°^  jji 
the  voluic  action  that  took  place  in  steam  w""''  , 
the  eviU  that  might  follow  from  it.  Some  vein  \^ 
pamphlet  was  published  by  Mr.  Zerah  Colboni,  w  ^ 
the  action  of  steam-boiler  explosions  was  ®*P  xjjjhij:^ 
the  qaestion  of  the  galvanic  action  was  based  apo°  ^j^^ 
authority  of  Professor  Karaday,  to  which  hM*";  ^^^l 
would  willtogly  bow.  He  entirely  agreed  with  tn«  g  ^^^ 
remarks  in  the  paper  with  respect  to  ^^"^f^  \d^ 
involved  the  sacrifice  of  a  great  amount  of  "/^^  .  ^ 
warty ,  and  he  thought  it  would  be  ^^\  ttf  '^' 
Goverament  to  take  this  matter  in  haDdt  ^'^ 
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tnxiooe  ttringtenl  rales   to   mako  people  more  carefal 
with  their  boilen.     The  greatest  amoant  of  mischief 
wu  occasiooed  by  employing  men  to  attend  to  boilers 
who    knew    nothing    whatever    of   the    properties   of 
the  steam-engine.    It  was  a  question  which  coald  not 
be  too  mach  impressed  upon  people,  that  there  should  be 
proper  periodical  inspections  of  boilers,  according  to  the 
qratem  adopted  by  the   Manchester  Association.      Mr. 
Piget  had  mentioned  the  hydraulic  test.    There  was  a 
gnit^  difference  of  opinion  amongst  engineers  on  that 
qustion,  but  no  doubt,  as  Mr.  Paget  had  pointed  out, 
poetical  ezperience  led  to  the  conclusion  that  in  all  cases 
where  this  test  was  carefully  applied  there  were  much 
ftffO'  explosions  than  where  it  was   neglected.      The 
ciJ«  of  locomotive  engine  explosions  had  occurred  solely 
(10  lines  where  that  test  was  not  employed.    On  the  sub- 
JKt  of  the  wear  and  tear  of  steam  boilers  he  would 
nmsrk   that    the    great    cause    was   defined    by    the 
angle  word  "neglect/*  often  on  the  part  of  the  designer 
lod  manufactarer.    When  a  boiler  was  made  too  small 
there  most  be  forced  firing,  and  the  consequence  of  that 
WIS  early  destruction  of  the  boiler.  A  further  deteriorating 
cioae  was  defective  circulation,  producing  similar  conse- 
qaeoces.      There  was  one  point  which  it  was  almost  an- 
DeoesBSTy  to  mention,  viz.,  that  if  boilers  were  not  properly 
sUyed  they  would  give  way  earlier  than  if  proper  atten- 
tion was  paid  to  the  staying.      But  the  great  evil  arose 
ifter  the  boilers  came  into  the  hands  of  the  owners,  from 
employing  unskilled  persons  to  work  them.    The  amount 
saved  in  wages  in  this  respect  was  an  injudicious  economy, 
tnd  it  was  a  question  whether  parties  who  oontided  boilers 
to  SQch  people  ought  not  to  be  made  responsible  in  a 
coart  of  justice  in  the  event  of  explosions  taking  place. 
Amongst    the    various    evils   to    which    steam    boilers 
were  exposed   there  was   none    worse   than    bad    feed 
water,  which    was  a  frequent    cause  of  their  destruc- 
tioD.    A    moet    grievous   evil   was  scale  in  the  boiler, 
which  lowered  the  heating  power,  and  thus  it  was  most 
important  that  it  should  be  fi*equently  removed.    Scaling 
irose  from  bad  water,  but  as  rain  water  was  not  generally 
to  be  procured,  they  had  to  be  satisfied  with  well  water, 
which  was  generally  veiy  hard,  and  which  led  to  large 
deposits  of  sulphate  of  lime  in  the  boiler.    For  the  re- 
moval of  the  carbonate  of  lime  from  the  feed  water,  he 
believed  Dr.  Clark's  process  was  very  effective,  though  the 
means  by  which  the  result  was  accomplished  would  ap- 
pear strange  to  tliose    unacquainted  with  the  subject. 
Lime  was  added  in  excess,  wh\ch  caused  the  precipitation 
of  the  salts  of  lime  already  in  solution,  and  thus  the 
water  was  purified.*    There  was  also  another  plan,  which 
had  been  successful  in  preventing;  scale,  known  as  Martin's 
invention,  which  ho  had  no  doubt  was  also  eflBoient.     In 
that  plan  the  feed  water  was  made  to  pass  through  a 
cylinder  containing  plates  arranged  diagonally  and  filled 
with  superheated  steam ;   the  water  deposited  its  scale 
Qpon  these  plates  before  entering  the  boiler.    The  con- 
<oquence  of  this  was  a  clean  boiler  instead  of  the  accumu- 
lation of  scale.    The  usual  way  of  removing  scale  was 
fending  boys  with  hammers  into^  the  boilers  and  knocking 
it  otf,  which  often  caused  great  injury  to  the  structure 
of  the  boiler,  from  carelessness  in  the  operation.    He  was 
sure  they  mnst  all  feel  indebted  to  Mr.  Paget  for  his 
valuable  and  exhaustive  paper. 

Mr.  Stbnson  remarktid  that  mention  was  made  in  the 
paper  of  the  circumstance  of  the  stay  bars  in  boilers  being 
Id  a  crystalline  state,  and  only  requiring  a  slight  blow  of 
a  hammer  to  break  thorn.  He  had  heard  papers  read 
before  this  and  other  socioties  in  which  this  question  had 
been  debated,  but  there  was  one  point  which  required 
first  to  be  settled — viz..  the  real  condition  of  the  iron 
previous  to  its  being  made  into  stays.  Was  it  crystalline 
before  it  was  so  osed  ?  or  had  it  become  so  by  use  ?  He 
had  been  connected  with  engineering  the  greater  part  of 
his  life,  and  he  must  say    he    had    never    met    with 
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an  instance  in  which  it  was  satisfactorily  proved 
that  the  iron  had  been  converted  from  its  fibrous 
condition  before  use.  It  was  asserted  that  percus- 
sive action  tended  to  produce  a  crystalline  condition 
of  the  iron.  This  might  be  so,  but  he  required  further 
proof  of  it.  He  had  cut  up  and  examined  a  great  many 
piston-rods  and  connecting-rods  of  locomotive  engines 
working  at  great  velocity ;  he  had  found  them  to  be  in 
various  states — some  partly  crystalline  and  some  entirely 
so,  while  others  had  remained  fibrous  throughout ;  and 
he  had  found  the  same  oharacteristics  of  inequality  in  the 
tires  of  railway  wheels.  The  leakage  of  boilers  had  been 
referred  to  in  the  paper,  and  he  held  it  to  be  a  Ytry 
important  subject  for  investigation.  He  knew,  from 
experience  with  boilers  in  his  own  use,  that  a  very  small 
leakage  would  destroy  the  plate  from  the  outside.  The 
oxydation  commenceil  at  the  spot,  not  where  the  water 
leaked,  bat  where  it  evaporated  and  the  plate  was  dry. 
The  destruction  of  the  plate  from  this  cause  was  so  rapid 
that  he  had  known  a  f -inch  plate  cut  through  by  a  small 
leakage  in  a  few  months  after  the  boiler  was  put  up.  He  had 
DO  doubt  this  was  caused  by  the  chemical  action  of  the  water 
upon  the  plate.  With  regard  to  scale,  Mr.  Olrick  had  men- 
tioned a  plan  which  he  regarded  as  efficient  in  preventing 
the  usual  effects  of  the  deposition  of  carbonate  and  other 
salts  of  lime  in  steam  boilers.  There  could  be  no  doubt 
of  the  destructive  effects  of  those  deposits  upon  the 
plates  of  the  boiler,  as  also  of  the  retardation  thus 
caused  to  the  heat.  He  should  be  glad  to  hear  some 
further  explanation  of  Mr.  Martin's  process,  as  he 
regarded  scale  as  the  greatest  element  of  destruction 
with  which  they  had  to  contend  in  the  working  of  steam 
boilers. 

Mr.  Adaks,  whilst  agreeing  to  a  great  extent  with 
what  had  been  stated  in  the  paper,  took  exception  to  the 
remark  that  the  method  of  welding  plates  reduced  their 
strength.  He  had  seen  many  successful  experiments  in 
welding,  by  Bertram's  process,  at  Woolwich,  and  it  was 
invariably  found,  under  ordinary  circumstances,  that  the 
weld  was  the  strongest  part  of  the  plate,  for  it  was  a  well- 
known  fact  that  a  piece  of  iron  forged  after  it  came  from  the 
rollers  was  stronger  than  when  it  left  the  rollers.  Mr.  Paget 
hsd  quoted  from  some  German  authorities  respecting  the 
temperature  at  which  water  was  decomposed,  but  he  would 
state  a  practical  fact  within  his  own  experience.  On  one 
occasion  the  steam  was  allowed  to  stand  stagnant  in  a  super- 
heater for  ten  days,  and  on  the  tenth  day  the  metal  of  the 
superheater  ran  away  into  the  fire,  but  no  decomposition  of 
the  water  had  taken  palace.  With  regard  to  the  hydraulic 
testing  of  boilera,  engineers  were  not  agreed  as  to  whether 
the  testing  should  be  made  at  a  high  temperature  or  not. 
They  knew,  in  testing  a  boiler  cold,  they  had  the  friction 
of  the  rivets ;  but  in  hot  testing  the  expansion  of  the 
metal  by  heat  caused  a  great  difference.  ^  The  rivets 
expanded  to  a  greater  extent  than  the  plate  itself,  because 
the  expansion  of  the  rivets  was  longitudinal  and  along 
the  fibre,  whereas  the  expansion  of  the  plate  was  across 
the  fibre  and  not  so  great,  and  the  power  which  the  friction 
of  the  rivets  gave  to  the  strength  of  the  plate  would  be 
less  when  cold ;  but  to  oppose  that  there  was  the  greater 
strength  of  the  plate  due  to  the  low  temperature.  Mr. 
Adams  then,  by  means  of  a  diagram,  described  in  detail 
Martin's  process  for  preventing  incrustation  in  boilers. 

Mr.  G.  F.  Wilson,  F.R.S.,  on  the  subject  meniioned 
in  the  paper  as  to  water  or  steam  in  contact  with  iron 
being  decomposed,  would  give  an  instance  in  his  own  ex- 
perience where  such  was  not  the  case  at  a  very  high 
temperature.  It  had  come  um^er  his  observation  that 
steam  passing  day  by  day  through  iron  pipes  at  a  red 
heat  was  not  decomposed,  or  there  was  no  evidence  of  its 
decomposition.  The  theory  was  that  iiydrogen  ought  to 
have  been  fonned  and  an  explosive  mixture  should  have 
been  generated,  but  practically  such  explosive  compound 
was  not  formed. 

Mr.  Olriok  wished  to  add,  with  reference  to  the 
hydraulic  testing  of  boilers,  that  he  had  in  many  in- 
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itanceB  omd  hot  water  for  the  tesi  up  to  200  degreeB,  as 
by  that  meaoB  the  boiler  was  brought  into  a  very  Bimilar 
Btate  to  what  it  would  be  in  when  at  full  work. 

The  Chaibman  said  it  now  became  his  duty  to  move 
that  the  thanks  of  the  meeting  be  given  to  Mr.  Paget  for 
the  paper  with  whioh  he  had  favoured  them.  It  was  very 
comprehensh^e  in  its  scope,  and  he  thought  contained 
many  valuable  suggestions.  No  doubt  public  safety  was 
of  the  first  importance  in  matters  of  this  kind,  and  the 
mode  in  which  that  could  be  best  obtained  seemed  to  be 
practically  indicated  by  the  inspections  undertaken  by 
the  Manchester  Society.  Other  means  no  doubt  might 
be  taken  for  ensuring  the  safety  of  the  public ;  but  there 
was  no  plan  so  effective  as  when  the  public  took  care  of 
itself,  as  was  the  case  at  Manchester.  With  regard  to 
the  economy  of  wear  and  tear,  it  was  a  question  for  en- 
gineers, and  one  upon  which  he  could  not  venture  to  give 
an  opinion ;  but,  undoubtedly,  it  was  an  important  ques- 
tion for  those  who  employed  steam  boilers  in  their  manu- 
factories in  which  a  large  amount  of  capital  was  invested. 
They  must  all  feel  indebted  to  Mr.  Paget  for  his  careful 
investigation  of  the  subject,  and  the  able  manner  in 
which  he  had  treated  it  in  his  paper. 

The  vote  of  thanks  having  been  passed, 

Mr.  Paoet,  in  acknowledgmg  the  compliment,  said  that 
a  perusal  of  his  paper  would  show  that  he  had  very  care- 
fully guarded  himself  from  stating  that  any  impulsive 
action  on  the  sides  of  the  boiler  could  be  brought  to  bear 
by  means  of  the  gradual  action  of  the  side-valve.  In 
speaking  of  the  effect  of  galvanism  on  steam  boilers,  he  of 
course  only  meant  the  chemical  action  on  the  plates  pro- 
ducing wear  and  tear,  and  therefore  the  primary  ruptures 
leading  to  explosions.  With  respect  to  incrustations,  he 
thought  that  the  effects  they  produced  were  simply  those 
which  ensued  whenever  a  plate  got  red  hot.  In  speaking 
of  the  charcoal  plates  used  in  America,  he  was  necessarily 
aware  of  their  superiority  to  iron  made  with  pit-coal. 
Testing  boilers  by  means  of  hot  water  instead  of  cold, 
was  often,  as  he  stated,  very  advantageous,  and,  in- 
deed, necessary.  With  regard  to  the  crystallization 
of  iron,  and  with  respect  to  Mr.  Stenson's  remarks, 
he  thought  that  this  state  was  simply  due  to  strains 
in  excess  of  the  elastic  limit,  abstracting  elasticity  and 
ductility,  and  therefore  inducing  brittleness.  The 
crystallized  appearance  of  a  surface  of  fracture  was 
simply  due  to  the  mode  of  fracture.  His  observa- 
tions with  regard  to  Bertram's  joints  were  founded  on 
the  results  of  experiments  conducted  at  Woolwich  for 
the  Admiralty.  With  respect  to  boiler  insurance  com- 
panies, their  action  undoubtedly  offered  the  best  means  of 
safety  and  economy;  at  the  same  time,  their  futura 
spread  needed  some  extraneous  stimulus,  more  especially 
in  sparsely  populated  districts,  like  the  agricultural  and 
some  of  the  mining  counties. 


DUBLIN  INTERNATIONAL  EXHIBITION. 

The  Natal  Court  attracted  great  attraction  at  the  Ex- 
hibition in  1862,  from  its  wild  and  picturesque  objects  of 
native  industry  and  sports  of  the  chase,  and  it  will  be 
equally  well  represented  at  Dublin  this  year.  From  an 
interesting  local  account,  the  following  particulars  are 
taken: — 

First  comes  the  interesting  collection  so  opportunely  con- 
tributed by  Mr.  Barry.  That  gentieman  has  recently 
returned  from  his  long  and  devious  trip  across  the  conti- 
nent, and  some  of  the  curiosities  which  he  has  gathered 
together  during  his  joumeyings  are  new  and  rare.  These 
aitioles  are  very  illustrative  of  domestic  life  among  the 
Bechuana  tribes  of  the  interior,  and  especially  so  of  the 
people  living  around  Lake  Ngami.  We  doubt  whether 
such  a  gigantic  par  of  bullock  horns  has  ever  been  sub- 
mitted to  British  eyes  as  that  presented  to  Mr.  Barry  by 
Lechulatabe,  Chief  of  the  Batoana.  They  are  certainly 
second  only  to  the   monster  pair  in    the  first   Inter- 


national Exhibition.  Several  pairs  of  rare  bodchmns 
are  also  contributed  by  Mr.  Gifford,  Mr.  Baker,  and 
Mr.  Topham.  The  gemsbok  horns,  lent  by  the  fint 
of  these  gentlemen,  are,  from  their  siae,  very  ioterestiag. 
To  the  same  class  belong  the  skioB  of  various  antelopn 
and  animals.  The  poisoned  arrows  belonged  (o  Biah- 
men,  and  are  made  of  dwarf  reods  pointed  with  bone  spiaes, 
thickly  covered  with  the  deadly  poison  obtained  from  i 
small  beetle  which  Infests  a  tree  of^the  mimosa  tribe.  The 
are  sticks  found  in  the  same  sheath  as  the  arrows  are  tha 
roughest  mode  of  ignition  known.  The  upper  slick  has 
to  be  twisted  in  its  charred  socket  for  about  ten  miDat«t, 
before  the  sparks  are  created.  Some  caps  and  head-dreiatf, 
made  of  feathers  and  skins  and  worn  by  the  Bechoams 
near  the  Great  Lake,  show  how  the  barbaric  ideas  of  ooi. 
tume  advance  as  we  go  northward.  They  are  prinaptUy 
worn  on  frosty  nights — for  in  the  winter  months  o{  the 
mid-year  the  cold  around  the  marshy  borders  of  the  Uko 
is  severe.  Among  other  domestic  accessories  picked  ap  bf 
Mr.  Barry  are  some  rattles,  made  of  large  seedpoda;ft 
fan,  formed  from  the  tails  of  golden  jackals,  and  wM 
are  also  used  for  the  purposes  to  which  pocket-handkK- 
chiefs  are  generally  applied;  some  spoons  and  Udlta, 
cunningly  carved  in  twisted  shapes,  from  solid  pieoee  of 
wood.  There  are  also  some  articles  in  this  part  of  the 
collection  valuable  in  a  commercial  sense.  The  fibres  are 
very  fully  represented,  both  in  their  raw  state  and  in 
various  kinds  of  twine,  cord,  and  thick  rope,  made  ud 
used  by  the  natives  round  the  Botlellie  river.  Thtte 
fibres  are  mostly  obtained  from  different  varieties  of  muih 
grass,  and  the  rope  exhibited  has  been  employed  io  the  | 
trapping  of  elephants  and  the  capture  of  hippopotami.  A  | 
hundred  yaids  of  very  strong  fishing  netting,  as  used  io  ; 
the  waters  of  Ngami,  show  how  large  and  valuable  are  i 
the  fibre  resources  of  all  Southern  Afiica.  The  tribe  from  | 
which  these  specimens  were  got  is  the  Bajeye  or  Bakoba. 
Reference  should  be  made  to  the  large  earthenware  jan,  | 
which,  as  superior  specimens  of  native  pottery,  well  deserve  | 
inspection.  In  this  lot  will  be  found  a  war  knife,  with  lo 
odaly-carved  shaft.  This  comes  from  a  tribe  living  to  | 
the  south  of  the  Zambesi,  and  never  yet  visited  by  a  white  | 
man.  Perhaps  the  most  grotesque  object  is  the  rudely 
carved  eleplumt,  a  primitive  specimen  of  sculpture.  These 
are  the  principal  items  in  Mr.  Barry's  contribution,  which 
is  likely  to  be  the  best  assortment  of  African  curiosittef 
in  the  Exhibition. 

There  are,  however,  other  more  local  representativea  of 
native  industry.    Mr.  Topham's  valuable  collection  oon- 
prises  the  entire  range  of  Zulu  Kafir  economy.    The 
hard,  grim  looking  logs  of  stained  wood  are  the  pillow 
and  stools  which  form  almost  the  only  furniture  in  tbe 
native's  hive-like  hut.    The  little  snuflf-spoons,  with  their 
long  prongs  for  insertion  into  the  woolly  wig  adomiog  the 
manly  brows  of  the  savage,  are  no  mere  omameot,  hot, 
in  consort  with  the  snuff*  U>xeB,  made  out  of  small  gooids 
and  calabashes,  are  in  constant  use  every  hour  of  the  da/* 
Nor  is  the  office  of  the  stone  pipe  a  sinecure.    This  per- 
haps represents  the  most  pnmitive  form  of  nargbil«lL 
Seated  in  a  circle,  this  calumet  is  passed  irom  handli^ 
hand,  until  the  enchanted  smokers  subside  into  a  wakefol 
stupor,  caused  by  the  strong  fumes  of  the  daoca  or  natiTe 
hemp,  whose  smoke  is  inluiled  through  the  water  at  the 
bottom  of  the  cow-horn.    Some  idea  of  native  aptitsdei 
for  mat- making  and  basket-work  will  be  gathered  from 
the  specimens  £own.    That  the  natives  ai'e  not  devoid  of 
the  artistic  faculty,  a  glance  at  some  pieces  of  bead-wark 
will  show.     Since  it  became   compulsory  on  natives  to 
enter  the  limits  of  townships  clothed,  the  demand  ((X 
beads  has  not  been  so  great.    Fashions  regarding  th«p 
vary  very  much.    Sometimes  large  red  ooeewillheip 
vogue,  at  other  times  small  speckled  ones.    It  is  s(  ^^f[ 
kraals,  however,  on  state  wedding  occasions,  that  tM 
Zulus  may  be  seen  to  the  greatest  advantage  io  ^^^^ 
panoply  of  beads,  feathers,  skins,  and  other  savsgs  ^^^ 
There  is  also  a  bundle  of  Amaxosa  assegais,  and  a  ^|7 
interesting  Bushman  spade,  sent  by  Col.  MaclssO'   '^"^ 
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ormer  are  as  sugg^estive  in  their  WAy  as  the  spears  dts- 
phjed  in  the  Tower,   while  the  last,  it  must  be  re- 
membered, is  the  industrial  handiwork  of  a  race  which 
ranks  lowest  in  the  scale  of  hutnanity.    Perhaps,  how- 
ever, the  most  remarkable  of  all  these  native  curiosities  is 
th^  gij^antic  and  very  striking  piece  of  wood-carving  ex- 
hibitifd  by  Mr.  Horwood,  and  obtained  by  him  from  the 
native  who  made  it  in  Zululand.     This  strange  object 
cooaists  of  three  graduated  central  bowls  of  carved  wood, 
stoioed  black,  and  diminishing  in  size  as  they  rise  up- 
TTiid.    All  around  them  smaller  bowls  project,  and  each 
buits  basin-like  cap.  The  height  of  the  whole  structure, 
—&r  it  really  deserves  that  name — is  nearly  five  feet,  and 
its  diameter  about  three  feet.    It  is  entirely  hewn  and 
cat  from  one  solid  block  of  wood,  and  it  took  the  maker, 
ftohad  only  a  knife  to  work  with,  eighteoen  months  to 
aeeate.    Its  use  is  to  hold  beer.     Old  African  travellers 
ny  that  they  have  never  seen  anything  at  all  equal  to 
this  extraordinary  production. 

The  most  valuable  part  of  the  collection  is  that  which 
illiutrates  the  industrial  and  commercial  resources  of  the 
colony  itself.  But  allowance  must  be  made  for  the  hurried 
mtare  of  the  effort.  The  articles  that  are  exhibited  have 
been  hastily  got  together,  and  they  must  by  no  means  be 
taken  as  a  pattern  sample  of  what  Natal  can  grow.  In 
regard  to  sn^,  which  may  be  looked  upon  as  the  staple 
prodoct,  there  is  a  sample  of  the  best  yet  made  in  Natal 
\f  the  ordinary  process.  It  comes  from  the  estate  of  Mr. 
H.  Shire,  00  the  Umhlanga,  and  was  made  in  his  battery 
by  Mr.  Collard,  a  Mauritian  sugar-boiler  of  great  experi- 
eoce.  In  size  and  parity  of  grain,  it  almost  equals  sugar 
made  by  the  vacuum  pan  process.  The  vacuum  pan 
sogars  from  Ganonby  estate  are  tui  generit.  No  other 
plutation  yet  possesses  this  important  appliance.  Alto- 
gether the  array  of  sugars  will  be  enougn  to  prove  that 
Natal  is  equal,  as  a  sugar-producing  country,  to  either  the 
Kaoritias  or  the  West  Indies.  Mr.  A.  Wilkinson's 
display  of  rum,  rectified  spirits,  and  rum  shrub  will  be  a 
new  feature  never  exhibited  before.  The  spirit  is  manu- 
fai^tared  from  the  refuse  of  cane  crops,  and  is  fit  for^ 
chemical  purposes  or  varnish. 

Mr.  Baker  shows  samples  of  wool  and  angora  hair  well 
prepared,  and  there  are  also  fine  samples  clipped  from  the 
tiocks  of  Mr.  Mesham  and  Mr.  Tomline. 

The  Cotton   Company's  bales  of  cotton    are   better 
ninple3  than  those  shown  in   1862.    Mr.  T.  Reynolds 
^ods  a  beautiful  parcel  of  cotton  from  Oaklands.     Mr. 
^rtin's  hank  of  wild  cotton  twist,  from  near  Delagoa 
Bay,  and  the  sheet  made  therefrom,  may  afford  some 
sp^mhtion  to  those  interested  in  the  discovery  of  new 
fibres.    The  very  fine  samples  of  flax  from  Messrs.  C. 
Honter  and  Co.'s  flax-works  ought  to  attract  some  notice 
in  Ireland,  where  this  staple  gives  support  to  so  many 
people.    Mr.  Beningfield's  aloe  and  pineapple  fibres  show 
VJwhat  purpose  two  plants — one  of  which  is  met  with 
^  while  th©  other  grows  like  a  weed — can  be  put.     In 
^aico,  the  Indians  and  the  halfcastes  dress  largely  in 
^li'rics  made  of  the  agabe.    There  are  hosts  of  fibres  little 
I^wn  to  the  scientific  or  industrial   world,  but  very 
valaable  withal,  existing  in  a  wild  state  in  this  colony  and 
the  interior.     Dr.  Mann's  collection  of  woods  is  complete 
tt  far  as  it  goes,  though  necessarily  not  so  numerous  as  in 
1862.     Mr.  Topham  also  sends  some  beautifully  pre- 
pared woods,  many  of  which  take  a  fine  polish.    No 
better-flavoured  tobacco  can  bo  desired  than  that  of  Mr. 
C.  Manning.    Rich,  mild,  and  fragrant,  it  is  just  what  a 
critical  smoker  would  desire.     Mr.  Hoigkin  also  sends 
colonial  cigars.     Cayenne  pepper  is  abundantly   repre- 
presented  from  samples  from   Mr.  P.  Steel,  Mr.  J.  P. 
Voysey,  and  Mr.  Russell.     All,  however,  differ  in  colour 
and  quality.     There  need  be  no  limit  to  the  local  pro- 
duction of  this  article — the  pulverised  cap.-^ule  borne  by 
the  chili  and  capsicum  bushes.    Arrowroot  is  only  repre- 
sented by  a  sample  from  Mr.  Stainbank,  the  last  season's 
wpply  having  benn  all  shipped. 
Com  is  not  so  fully  or  fairly  represented  as  could  be 


wished.  Messrs.  Henderson  and  Scott's  wheat  proves 
however  what  can  be  dona  in  that  w.iy,  and  Mr.  Biker's 
oats  are  equally  as  sig  liiicant ;  but  of  the  great  item  of 
maize— the  staple  com  stuff  of  the  country — there  is  only 
one  sample.  Mr.  Topham  has  also  sent  a  piece  of  copper, 
mined  and  smelted  by  the  natives.  Coals  have  not  been 
overlooked,  Mr.  Baker  having  for^'arded  a  box  of  superior 
specimens.  These  will  go  to  show  that  the  Coal  Com- 
pany has  something  tangible  to  support  its  designation. 
The  local  smiths  never  hesitate  in  giving  the  preference 
to  colonial  over  imported  coal — the  former  burns  so  long,  so 
bright,  and  so  well. 

Mr.  P.  B.  Short  has  contributed  luscious  and  tempting 
conserves  of  pine-apple,  bananas,  and  amatungulu.  The 
last-named,  being  a  native  fruit,  will  be  new  to  thrjite  who 
look  at  it.  The  syrups  made  from  the  same  fruit,  and 
from  the  pineapples,  have  golden  and  delicate  pink  tints 
that  are  very  pleasanr  to  the  eye.  The  copies  of  Mes-srs. 
Davis  and  Son's  Naval  Almanacs  are  a  creditable  example 
of  our  literary  and  typographical  capabilities ;  and  the 
maps  sent  by  Dr.  Mann  will  assist  the  spectator  to  form 
an  intelligent  comprehension  of  the  colony  from  whioh 
these  articles  have  come.  Messrs.  Brock  have  promised 
some  of  their  excellent  photograplis ;  but  Dr.  Mann's 
photographs  of  Bishop  Colenso's  *'  intelligent  Zulu  "  and 
his  wife,  will  excite  as  much  interest  as  any  other  item  on 
the  list. 


THE  PARIS  EXHIBITION  OF  1867. 

The  Belgian  Minister  of  tho  Interior  has  addressed  the 
following  circular  to  the  governors  of  tho  various  pro- 
vinces :—  . 

**M.  Lv  QocrvBBNBOR,— A  Universal  Exhibition  of  the 
products  of  agriculture  and  industry  and  the  fine  arts  is 
to  open  at  Paris  on  the  1st  of  Mar,  1867.  A  Commis- 
sion, presided  over  by  his  Imperial  Highness  Prince 
Napoleon,  has  been  charged  with  its  preparation  and 
direction.  By  request  of  the  French  Government,  a 
committee  has  been  now  instituted  in  Belsfium  to  place 
itself  in  communication  with  the  Imperial  Commission,  in 
order  to  furnish  it  with  the  information  it  may  require 
respecting  our  country,  and  bring  before  it  the  wishes  of 
our  manufacturers. 

"  This  committee  consists  of  M.  Fortamps,  Senator, 
formerly  Chairman  of  the  Belgian  Committee  at  the 
London  Universal  Exhibition,  President;  M.  Adam, 
Director-General  of  Direct  Contributions,  Customs,  and 
Excise;  M.  Bellefroid,  Director- General  of  Agriculture 
and  Industry ;  M.  Romberg,  Honorary  Director- General 
of  Fine  Arts ;  M.  Moxhet,  Director  of  the  Consulates ; 
M.  Kindt,  Inspector  of  Industry,  Members  ;  MH.  Dulieu 
and  Clerfeyt,  Secretaries. 

"  The  committee  is  authorised  to  place  itself  directly  in 
connection  with  you,  as  well  as  with  the  Chambers  of 
Commerce,  Commissions  of  Agriculture,  and  other  com- 
petent bodies,  for  everything  concerning  the  mission  with 
which  it  is  charged. 

"  Be  kind  enough,  M.  le  Gouvorneur,  to  give  the  com- 
mittee the  assistance  it  lequires  to  accomplish  its  task, 
and  to  allow  it  to  find  the  same  willing  aid  among  the 
authorities  to  which  it  may  have  to  address  itself. 

"  Everything  a[)peard  to  indicate  that  the  Universal 
Exhibition  of  1 867  will  have  an  exceptional  importance 
and  brilliancy.  Tho  development  recent  Customs  reforms 
have  given  to  the  commercial  relations  of  France  and 
Belgium,  already  previously  conhiderable,  and  the  exten- 
sion these  relations  may  still  receive  for  tho  advantage  of 
the  two  countries,  permit  us  to  suppose  that  our  producers 
will  endeavour  to  occupy  a  distinguished  place,  worthy 
of  their  renown,  and  conformable  to  their  interests. 

"  In  any  case,  as  it  is  important  that  we  should  have  a 
sufficient  notion  of  the  amount  of  space  which  should  be 
reserved  for  the  products  of  our  fellow-subjects  iu  the 
Exhibition  building  it  is  intended  to  construct,  I  request 
that  you  will  take  what  you  consider  the  most  efficient 
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means  of  as'ertaining  the  requirements  of  those  peraonR 
in  your  province  principally  interested  in  the  Exhibition 
of  1867.  If  you  cannot  yet  obtain  precise  information  as 
to  the  exact  space  our  exhibitors  will  require,  you  will  at 
any  rate  be  able  to  procure  general  indications  as  to  tlieir 
probable  participation  in  the  coming  Exhibition,  and  thus 
to  fumish  me  with  those  elements  without  whicli  the  in- 
terests of  our  countrymen  might  not  be  sufficiently 
guaranteed. 

"  1  request  you,  M.  le  Gouverneur,  to  omit  no  pains  to 
obtain  the  most  exact  information,  and  to  place  yourself 
for  that  purf)Oi«e  directly  in  communication  with  the  compe- 
tent authorities  and  the  chief  manufacturers  of  your  pro- 
vince. I  ask  your  zealous  assistance  in  this  matter,  and, 
as  the  affair  is  urgent,  pray  you  to  acquaint  me  with  the 
result  of  your  inquiries  with  the  least  possible  delay. 
(Signed)         **  A.  Vanoenfeereboom, 

Minister  of  the  Interior/* 


iiM  ^5. 


Pabis  Exhibition. — The  annual  exhibition  of  Fine 
Arts  opens,  as  usual,  in  the  Palais  de  I'lndnstrie,  in  the 
Champs  Elys^es,  on  Monday,  the  Ist  of  May,  and  the 
collection  is  expected  to  be  beyond  the  average  in  quality, 
MB  it  will  certainly  be  in  quantity.  The  weather  just  now 
is  magnificent,  and  those  who  can  spare  the  time  for  a  trip 
to  Paris  in  May,  or  the  first  half  of  June,  will  have  a  fair 
chance  of  seeing  the  city  in  its  gayest  aspect,  besides 
having  the  opportunity  of  studying  the  results  of  French 
art  on  a  large  scale,  and  at  their  ease,  for  the  size  of  the 
building  and  the  enclosed  garden,  in  which  the  sculpture 
is  always  admirably  exhibited  in  the  midst  of  green  lawn 
uid  glowing  flowers,  supply  together  one  of  the  finest 
places  for  snch  a  purpose  in  Europe. 

PfiOTOOBAPH  OF  Dantb. — The  portrait  of  Dante 
painted  by  Giotto  in  a  fresco  in  the  chapel  of  the  prison 
of  the  Bargello,  in  which  the  immortal  poet  was  once 
incarcerated,  is  well  known  to  the  artistic  world,  bat  the 
engravings  of  the  work  give  but  a  very  poor  idea  of  it. 
A  photographer  has  recently  succeeded  in  obtaining  an 
admirable  reproduction  of  it,  which  is  about  to  be  pub- 
lished in  five  different  sizes,  from  that  of  a  carte  de  vieite 
to  half  that  of  the  original. 


llsnslitctiiDrM. 

TusoART  Stbaw  Wobk. — It  appears  by  an  official 
report  that  the  annual  value  of  this  industry  is  about  half 
a  million  sterling.  The  soil  of  Tuscany  is  said  to  be  the 
only  kind  in  Italy  which  will  produce  straw  of  sufficient 
fineness  for  the  purpose,  and  it  is  only  in  the  immediate 
neighbourhood  of  Florence  itself  that  the  highest  quality 
can  be  produced.  The  farmers  of  the  Bomagna,  the 
Marches,  and  of  Naples,  have  often  attempted  to  grow  it, 
bat  have  never  completely  snoceeded.  The  straw  in 
question  is  that  of  a  peculiar  kind  of  wheat,  which  never 
attains  more  than  fourteen  or  fifteen  inches  in  height,  and 
bears  very  few  grains  of  com.  The  sewing  together  of 
the  plats  is  as  nine  an  operation  as  the  platting  itself,  and 
each  requires  great  practice  and  infinite  patience.  More 
than  half  a  million  of  straw  bonnets  are  made  each  year 
in  Florence.  In  certain  localities,  such,  for  instance,  as 
Empoli,  4,000  or  more  women  are  employed  in  the  trade ; 
Seeto  luM  abont  half  that  number. 

Galvanic  Pilb. — At  a  recent  meeting  of  the  Academy 
of  Sciences,  M.  Matteacci  read  a  paper  "  On  the  Action  of 
Snlphur  in  the  Galvanic  Pile."  The  author  has  expe- 
rimented on  the  battery  recently  introduced  by  M.  Blanc, 
who  employs  a  plate  of  zinc  and  a  plate  of  lead  covered 
with  a  very  thin  deposit  of  copper,  which  are  placed  in  a 
lolntion  of  common  salt,  with  whfch  is  mixed  a  quantity 
of  sulphur.    This  battery  appean  to  be  vexy  useful  for 


telegraphic  purposes,  and  the  only  objectioQ  to  its  u^'  w 
the  evolution  of  some  suphuretted  hydrogen,  vliih 
would  seem  to  bo  unavoidable.  In  the  coiir>e  of  hU 
experiments  the  author  arrived  at  the  following  or..  -:. 
i-ions : — 1.  That  finely-divided  sulphur  in  contact  wiilt  :'.,,; 
electro-negative  metal  of  a  pile  formed  of  zinc,  cofp  ^ 
and  solution  of  common  salt  notably  increased  the  de  i;^ 
motive  force,  constancy,  and  permanency  of  the  hattcT. 
and  he  hopes  to  obtain  by  the  use  of  sulphur  a  vul:. 
combination  possessing  many  advantages  over  the  batt  rii 
at  present  employed.  2.  Sulphur,  although  inwUihl  7  i 
an  insulator,  enters  into  combination  with  the  sodium  ^: 
free  by  the  current.  It  remains  for  the  author  to  citUl 
the  action  of  the  small  quantity  of  sulphide  of  cu;[>~r 
which  is  formed,  and  which  appears  to  be  essential.  Fu: 
this  end  he  has  undertaken  further  experiments. 


€mmxtt. 


TfiE   Stagnation    of    Gommkbcc. — Messrs.  Tn;er^ 
and  Son.  in  their  circular,  say : — '*  Probably  at  no  previoii} 
period  has  there  ever  been  a  more  general  stagoatioa  of 
commerce  than  at  the  present  moment.    Instances  hive 
been  known  of  more  severe  depression  in  this  aod  other 
countries,  but  none  in  which  the  limitation  of  biukitjg 
was  so  universally  observed  in  all  parts  of  the  world.  In 
the  United  States  the  imports  of  the  past  six  inoota; 
have  scarcely  been  more  than  a  fifth  of  tho«e  of  the  c>>r- 
responding  months  of  last  year ;  in  India  the  nvpeosioci 
of  transactions  is  reported  by  the  most  recent  telegrams 
to  be  almost  complete.    From  China  the  aocoants  are 
equally  discouraging,  while  in  South  America,  Austnuia. 
&c.,  although  the  markets  are  less  flat  than  elsewhere, 
there  is  no  particular  activity.    Of  course  the  brunt  of 
this  great  change  will  have  to  be  sustained  by  Euglaod: 
but  our  manufacturing  and  producing  power  is  so  exteo- 
sive  and  varied  that  we  have  more  eapability  tlian  otbtf 
nations  of  sustaining  ourselves  under  exceptional  circaoi- 
stances.    Hence,  although  the  evidences  of  the  coodic- 
tion  of  trade  are  seen  among  us  on  all  sides,  they  an  lea 
apparent  here  than  in  France,  where  the  unprecedentedlv 
rapid  accumulation  of  the  sto<^  of  bullion  is  acooseqceoee 
of  the  reduced  demand  for  money  for  commercial  par- 
poses.    At  the  beginning  of  the  year  it  was  a  qaestioo  in 
this  country,  whether  the  diminution  in  the  oommercit} 
demand  for  money,  would  so  &r  counteract  the  effects  a: 
the   requirements   for   our   headlong   commitments  u 
foreign  loans  and  undertakings,  as  to  allow  a  declioe  ct 
the  rate  of  ditscount  to  5  per  cent. ;  but  it  is  plain  thtt 
the  extent  of  the  impending  revulsion  was  then  ofldtf- 
estimated,  and  now  that  the  slackness  in  our  industry  bu 
been  aggravated  by  circumstances  taking  place  in  the 
iron  trade,  which  have  caused  large  orders  to  be  wnt  t^ 
Belgium,  the  prospects  seems  to  be  that  the  rale  nuy 
remain  for  some  time  at  the  present  point,  even  ifi^ 
should  not  temporarily  go  below  it.** 


{[^almti. 


Colonial  Sooibties. — A  movement  has  been  originated 
in  Victoria  for  the  establishment  of  a  Society  of  Arts, 
Manufactures  and  Commerce,  the  objects  of  which  are  to 
be  the  encouragement  of  arts  and  manufactures  io  thu 
colony  by  disseminating  information  thereon,  aod  hf 
bestowing  pecuniary  and  honorary  rewards  for  such  prodoc* 
tions,  inventions,  and  improvements  in  this  department,  and 
the  introduction  of  new  industries,  as  tend  to  promote  esQ* 
latioo,  economy,  and  consumption,  more  extended  empltfT* 
ment,  increase  of  social  enjoyments,  of  trade  aod 
commerce,  and  of  national  wealth.  A  similar  focietv  >< 
suggested  in  the  Hobarton  papers  for  the  oolooy  of 
Tasmania,  whidi  has  already  done  much  good  through 
iu  Royal  Society,  Mechanics'  XnaUtutes,  Agncultuial  tfd 
Horticultnial  Societies. 
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AcouiiATisATioN  TO  VioTOBiA. — At  a  meeting  of  the 
Comicil  of  the  Aoclimatisation  Society  of  this  colony,  a 
letter  was  read  fix>in  J.  A.  Yool,  decliDiDg  to  undertake 
the  shipment  of  another  lot  of  salmon  ova,  and  stating 
that  he  has  for  varions  reasons  been  obliged  to  decline  a 
siinilar  request  made  by  the  Tasmanian  salmon  commis- 
ooDsre.  A  letter  was  read  from  Mr.  R.  Philpott,  giving 
Gome  further  particulars  about  the  shipment  of  Aiigora 
goats,  and  advising  that,  if  possible,  a  further  sum  of 
mooey  should  be  sent  home  for  the  purchase  of  these 
ffliQuls.  Dr.  Black  mentioned  that  it  was  at  his  sug- 
gest the  Ck>uncil  had  determined  to  import  some  of  the 
Aogon  goats,  convinced  as  he  was  that  there  was  no 
UQcal  more  worthy  of  the  exertions  of  the  society,  or 
ooe  that  would  redound  more  to  their  credit  to  establish 
ika.  After  a  conversation  as  to  what  amount  should  be 
jH  apart  for  this  purpose,  it  was  unanimoosly  determined 
to  de?ote  a  further  sum  of  £900  for  the  introduction  of 
Angora  goats,  thus  doubling  the  amount  already  in  Mr. 
Philpott's  hands.  A  letter  was  read  from  Mr.  Layard, 
of  Colombo,  stating  that  he  had  sent  three  axis  deer  and 
ose  Ceylon  elk.  (These  have  arrived  in  good  condition.) 
Letters  were  also  read  from  California,  statiug  that  seven 
of  the  Califomian  mountain  quail  had  been  received  at 
the  Botanical  Gtardens,  and  that  the  Sambur  deer  had 
trrived  safely  at  Tallock ;  and  speaking  in  sanguine  terms 
of  these  fine  animals  soon  penetrating  into  the  Streletzski 
fianges,  and  becoming  established  there.  The  secretary 
reported  that  he  had  received  two  tortoises  and  two 
<^ch  eggs  from  Mr.  J.  Mackie,  who  brought  them  from 
the  Cape.  Mr.  Mackie  states  that  it  is  now  quite  a 
common  thing  for  the  farmers  to  have  a  flock  of  ostriches 
in  a  state  of  semi-captivity,  and  that  a  veiy  large  profit 
is  derived  by  the  sale  of  the  feathers.  Mr.  Mackie  thinks 
that  the  eggs  might  without  much  difficulty  be  brought 
to  this  country  and  hatched,  where  he  has  no  doubt  the 
breed8  would  thrive  and  do  well.  They  were  to  be  col- 
lected together  at  the  Exhibition  buildmg  between  the 
1st  and  10th  of  March,  and  the  whole  despatched  by 
the  Great  Britain,  which  was  to  sail  on  the  15th  of  that 
nwth.  The  board  appointed  to  promote  the  objects 
cf  the  present  undertakmg  have  availed  themselves  of 
the  experience  of  Mr.  J.  G.  Knight,  the  secretary  to  the 
^mmissionerB  for  this  colony  at  the  London  Bxhibition 
^  1862,  in  the  executive  management  of  the  matter. 


JSifftts* 


DiinsH  Industbul  ExHiBrriON.— The  Danish  papers 
^tain  intelligence  that  the  Government  has  resolved  to 
^Vl  ao  industrial  and  artistic  exhibition  at  Copenhagen  in 
^^.  A  committee  has  been  formed  for  the  purpose, 
«»«tiDg  of  twenty- five  members,  presided  over  by  the 
Crotn  Prince  Frederick.  The  chairman  of  the  committee 
^  Cooncillor  Forchtiammer.  The  exhibition  is  to  be 
^poied  on  the  1st  June,  1866,  in  the  riding-house  of  the 
^e  of  Ghristianborg,  and  will  include  raw  stuffs,  as 
*ell  M  manufactured  goods  and  objects  of  art. 

Hydhaulio  Wobks  in  the  Doum. — A  very  important 
^k  is  about  to  be  undertaken  in  the  department  of  the 
^hs,  in  France,  witii  the  object  of  economising  and 
^Si^tmg  the  waters  of  the  lakes  of  Saint  Point  and 
BemoTay,  and  of  improving  the  river  Doubs  from  the 
l^e  of  Saint  Point  to  the  point  where  the  Doubs  empties 
««elf  into  the  SAone.  The  actual  level  of  the  lakes  is 
to  be  lowered,  two  hundred  acres  of  marshy  land  re- 
<^iiDed,  and  the  drainage  of  the  entire  neighbourhood 
fe-arraoged ;  finally  the  lakes  will  be  deepened,  so  as  to 
^eaae  and  regulate  the  water  power,  which  is  u«ed  by 
^ety  facUjTitB  of  various  kinds  on  the  Doubs.  The 
jost  M  estimated  at  £96,000,  but  the  value  to  the  existing 
^"Clones  is  set  ^own  at  £24,000,  and  it  is  expected  that 

f  ii?^^'^^  of  new  works  will  spring  up  in  consequence 
^  theimpcovcments  to  be  made. 


AtrrOGBAFBio  Telbobaph. — It  is  officially  announced 
that  the  new  telegraph,  which  heretofore  only  operated 
between  Paris  and  Lyons,  will*  be  opened  to  the  public,  on 
the  1st  of  May,  between  the  former  city  and  Havre. 

Gas  Lighting  in  Pabis. — The  consumption  of  gas  in 
Paris  has  doubled  in  the  eight  years  from  1857  to  1864. 
The  Compagnie  Parisienne  d'Eclairage  sold,  in  1857, 
1,979,134,879  cubic  feet,  and  in  1864,  8,670,600,105  cubic 
feet,  about  half  the  total  quantity  supplied.  There  are 
about  687  miles  of  mains  only.  There  is  a  good  market 
for  the  coke,  and  the  ammoniacal  sold  for  £5,121.  The 
Paris  Company,  in  order  to  induce  the  sale  of  their  coke, 
make  and  sell  at  cost  price  a  stove  specially  adapted  for 
burning  this  material  in  houses  and  shops,  and  of  these 
stoves  they  sold  no  less  than  2,755  in  the  year  1864 ;  the 
total  number  in  use  at  the  end  of  that  year  was  11,291. 

Lekoib  Gas  Engine. — There  were,  on  the  8lst  of  last 
December,  no  less  than  143  of  these  ingenious,  simple, 
and  compact  little  engines  working  in  Paris  to  the  satis- 
faction of  those  who  employ  them. 


City  Hobticultube. — Sra, — As  city  horticulture  is 
by  no  means  confined  to  flower  shows,  so  neither  is  window 
^irdening  restricted  to  pots  of  flowers,  or  to  appliances 
to  be  added  after  the  houses  are  built.  If  window 
gardening  be  a  pleasant  and  cheerful  thing  why  should 
it  not  be  provided  for  in  the  first  instance  by  architects  in 
their  designs,  and  by  builders  ia their  structures?  By  the 
provision  for  the  indulgence  of  this  taste  thus  becoming  a 
forethought  instead  of  an  afterthought,  not  only  would 
greater  capacity  be  obtained  in  the  receptacles  for  these 
miniature  farterret,  but  greater  elegance  and  more  harmony 
with  the  elevations  of  the  buildings.  Indeed,  it  may 
fairly  be  hoped  that  improved  arrangements  for  the 
gratification  of  this  taste  may  lead  to  new  architectural 
features  of  mtieh  beauty.  For  instance,  the  sills  of 
windows  are  sometimes  made  to  continue  the  string 
courses  running  along  the  frontage;  that  is,  often  the 
string  courses  run  immediately  below  the  windows.  If, 
therefore,  the  receptacles  of  these  miniature  gardens  project 
somewhat,  immediately  at  the  base  of  the  windows,  and 
they  are  ornamented  with  patterns,  why  should  not  these 
patterns  be  continued  on  the  string  course?  If  these 
receptacles  be  in  iron,  they  might  be  painted  terra  cotta 
colour  and  the  rest  of  the  string  course  be  supplied  in  terra 
cotta  to  match,  or  if  porcelain  or  encaustic  tiles  face  the 
window  gardens,  why  may  these  not  also  be  continued  in 
the  same  fashion  on  the  remainder  of  the  string  courw  ? 
Supposing  two  or  three  rows  of  windows  on  a  house  or  rosr 
of  houses  thus  decorated  with  different  agreeable  patterns 
running  along  the  string  coui*ses  and  window-gardens,  they 
would  surely  have  a  pleasing  effect?  If  a  builder,  in 
constructing  a  row  of  houses,  say,  for  the  artizan  class, 
were  thus  to  fit  up  and  decorate  each  alternate  house  with 
window-gardens,  leaving  each  alternate  one  plain,  I  fancy 
he  would  find  that  the  former  would  go  off  his  hands 
before  the  others.  And  I  would  submit  the  suggestion 
that  a  premium  for  such  designs  of  house  elevations,  com- 
bining window  gardens  in  pleasing  harmony  with  archi* 
tecture,  might  legitimately  appear  in  the  Society's  prize 
list  for  next  year.  We  frequently  hear  complaints  of 
want  of  novelty  in  architecture,  and  provision  as  above 
for  the  indulgence  of  the  taste  for  flower-gi-owing,  in 
union  with  architecture,  in  this  most  nature-loving  me- 
tropolis, would  afford  one  feature  of  originality  which 
would  really  belong  to  us. — I  am,  &c.,        John  BsiiL. 

PfiOTOOBAFHT  OH  Paditino  Cawvas. — SiR, — Will  you 
kindly  correct  an  error  which  occurs  in  your  journal  of 
tlie  2l8t  inst.  On  page  380  credit  is  given  to  the  Belgians 
for  having  devised  a  successful  method  of  printing  by 
means  of  photography  on  painters'  canvas.  The  method 
referred  to  is  my  process  with  coUodio-chloride  of  silver, 
described  at  a'  recent   meeting   of  the    Photographic 
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Society.  I  dceciibcd  its  application  to  painters'  canvan 
in  the  Fhotographie  Neu>8,  on  Febroar>-  10th.  The  article 
vhch  I  described  it  was  translated  into  a  Belgian 


in 


journal,  and  duly  acknowledged;  from  thence  it  was 
transfeiTcd  into  a  French  journal,  quoted  as  from  the 
Belgian  journal,  the  acknowledgment  of  the  original 
M)urce,  doubtless  inadvertently,  being  omitted.  This  is 
probably  the  origin  of  the  error.  By  correcting  it  you 
will  much  oblige,  yours,  &c.,    G.  Whabton  Simpbom. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

MON.  ..Entomological,  7. 

BritUh  ArchitoctJ,  8.    Anniul  Meeting.* 

Asiatic,  8. 

Rojal  luBt.,  2.    AnBiial  Meeting. 
Tu«s.  ...Society  of  Art«,  8.     Cantor  Lectures.     Dr.  F.  Grace  Cal- 
Tert,  **  On  lome  of  the  Most  Important  Chemical  Dlico- 
Teries  mide  within  the  last  two  jean."    (Lecture  IV.) 

CivU  Engineers,   8.     Mr.  Callcott  ReiUj,  "  On  Uniform 
StrcaTSi  Girder  Work."    (PartlL) 

BoTal  Inst.,  4.    Prof.  Frankland,  "  On  Organic  Chemistry." 
.Society  of  Arts,  8.     Mr.  William  Stones,  "  On  Colonisa- 
tion ;  its  Aspects  and  Results." 

R.  Society  of  Literature,  8^. 

.Royal,  8|. 

Antiqnanes,  8. 

Linjuean,  8. 

Chemical,  8. 

R.  Society  Club,  6. 

Artists  and  AmAteurs,  8. 

Ro/al  Inst.,  4.   Prof.  FranUaad,  <*  On  Organie  Chemiitry.' 
FiL. Philological,  8. 

Royal  Inst.,  8.    Professor  Henry  Fawoett,  **  On  Wealth  and 
those  who  produce  it." 

ArduBologfcal  Inst.,  4. 

Sat Jtoyal Inst., 4.     Prof.  Bain,  "On  the  Pbysioal  Aooomp*- 

Aimonts  of  Mind." 


W«». 


Tbukb. 


Photographi  cameraa— 1009— V.  A.  Pixmt. 

Photographic  images,  production  of— 713— R.  A.  Broomaa. 

Postage  stamps,  flic,  mannfsctnre  of— 936 — J.  H.  Johasoa. 

Prqjectiles  and  cartridgea— 932— J.  von  der  Poppenlmrg. 

Railway  breaks— 745— H.  A.  Bonneville. 

Railway  carriages,  Ac,  stopping  or  retarding- 1021— O.  Vdgt. 

Railway  trains,  communication  between  the  guard  and  pasMDietiflC 

— 868— H.  J.  Walduok. 
Railway  trains,  communication  between  the  patMOgen  aad  guid«f 

—929— J.  C.  StoTin. 
Safes,  coDstruction  of— 904 — T.  Cook. 
Safes,  manufacture  of— 585>-S.  Chatwood. 
Safes,  securing  the  doors  of— 946 — O.  C.  Thompson. 
SewiDg  machines— 848— E.  H.  Smith. 
Sewing  machines,  bioding  attachments  for— 601— H.  £.  CUftoB  ol 

A.   HoffhuDg. 
Shaping  machines— 696 — W.  M.  Neilson. 
Shot,  shell,  ^  c,  rounding  and  polishiog— 952 — ^W.  Clark. 
Sizing  paper— 1005— W.  Weatherley. 
Soda  and  potash,  manufacture  of— 1011 — ^A.  O.  Hunter. 
Steam  boilers— 906— J.,  D.,  B.,  and  O.  Swarbrick. 
Steam  cultivation— 966— W.  Bulstrode. 
Straw,  apparatus  for  reducing— 9b6—R.  Garrett,  Jon. 
Telegraphic  apparatus— 910— H.  A.  Bonneville. 
Toast  racks,  manu&cture  of— 4)11— J.  Durley  and  L.  Glover. 
Ycgcuble  materials,  separating  fibre  from— 968— Q.  T.  Booifleli 
Washing  machines— O05—U.  A.  Bonneville. 
Weights,  safety  tackle  for  raising— 937— P.  J.  Jamet. 
Yams  or  threads,  machinery  for  finishing— 1019— R.  Ferguaoaad 

W.  Ralston. 


Imvxntioms  with  Cohplktb  Sfkcificatioks  Fxlko. 

Mineral  oils,  lamps  for  burning— 1040— C.  Boschaa,  J.  BiadU«r,u 

W.  Caflbtt. 
Vessels,  connecting  a  galTto  the  mast  of— 1067— C.  R.  Fisher. 


iatfnfs. 


FATsmrs  Sbalkd. 


Frmi  Ccmmiuimtn  qf  FattnU  Jornnai,  AfrU  aiK. 

Okaxts  ov  Pbotisioval  PBononov. 
Air  engine  (compressed)— 818— A.  B.  Baron  Von  Rathen. 
Alumina,  sulphate  of— 900— A.  A.  CroU. 
Boots  and  shoes,  fbet  protecton|to  be  used  loose  In— 908— J.  Poole  and 

T.  Brown. 
Buildings,  construction  of— 822— J.  Tall. 
Buttons— 1007— 0.  Davies. 
Cartridge  boxes— 902— A.  V.  Kcwton. 

Centrifugal  force,  rinsing  aad  drying  by— 604-»H.  A.  Bonneville. 
Coal,  machinery  for  mining— 65»—Q.  Lauder. 
Coffee,  substitute  for— 979— M.  Diosy. 
Cornice  rings,  manufacture  of— 977— C.  H.  Williams. 
Cornices,  ventilation  by  perforated  tubular— 813— T.  H.  Saunders. 
Drying  wool,  cotton,  Ac,  system  of— 265— E.  T.  Hughes. 
Engines,  governors  or  regxilators  for— 991— S.  Smith  »  J.  W.  Jackson. 
Engines,  traction— 962— J.  G.  N.  Alleyne. 
Fabrics,  dyeing  and  printing— 804— A.  Paraf. 
Fibrous  substances,  machinery  for  carding— 983— J.  Ellis,  C.  Walker, 

and  W.  Preston. 
Fibrous  snbsunces,  preparation  of— 948 — A.  and  H.  lUingworth. 
Files,  machinery  for  cutting— 1013— T.  Turton. 
Fire,  ^paratus  for  giving  alarm  in  case  of— 267— M.  Cartwright. 
Fire-arms— 069— C.  W.  Lancaster. 
Fire-arms,  breech  loading— 987— A.  Muir. 
Forks,  cleansing  nod  polishing  of— 950— C.  Martin. 
Gas,  regulating  the  supply  of— 972— G.  Esplin. 
G r  in,  apparatus  for  threshing,  «tc—  742— J .  Marshall. 
Hammock,  portable  covered— 894— T.  W.  Kordenfelt. 
Bsy.  straw,  &c.,  machines  for  cutting— 934— R.  R.  Riches  and 

Wttli. 
Heat  or  cold,  preventing  the  transmisrion  of— 864— F.  Le  Roy. 
Inking  rollers,  manufacture  of— 914— A.  Y.  Newton. 
Iron  ships,  Ac,  protecting  from  ozidatioa— 970— £.  Ritherdon. 
Kitchen  ranges — ^940 — F.  Brown. 
Lamps,  reflectors  for— 897— B.  Baugh. 
Lighthouses,  apparatus  for  illnminatini^— 046 — J.  R.  Wigham. 
Locks— 999— N.  G.  Kimberley. 
Looms— 928— A.  W.  Pearce. 

Matches,  &c.,  tnme  flUiog  machines  for— 1003— B.  J.  SImllek. 
Motive  power,  apparatus  for  obtaining— 3140— W.  A.  Turner  and  T. 

T.  Conghin. 
Musical  instruments,  stringing  and  tuning— 054— W*  Moody  aad  W. 

J.  Huband. 
Vut  crackers,  fte.,  handles  of— OOS— T.  White. 

Oil  and  grease,  lubricating— 966— W.  TeaU,  L.  L«palg«,  and  E.  T. 
Simpson. 

Ornamenting  metal  tnbea,  machinery  for-024— G.  Burt. 


2684. 
2693. 
2602. 
2603. 
2606. 
2617. 
2619. 
2626. 
2630. 
2631. 
2633. 

2636. 
2636. 
266^. 
2655. 

2657. 

2668. 

2709. 


O.  Hartley. 

J.  Shaw. 

G.Davis. 

J.  E.  A.  Gwynne. 

C.  H.Gardner  dt  0.  English. 

A.  Muir. 

W.  O.  Walbrook. 

£.  E.  Colley. 

J.  Smith. 

J.  W.  Soott. 

H.  Bateman  and  E.  O.  Gir- 

lard. 
O.  T.  Boosfleld. 
J.  Heap  and  T.  JoUey. 
J.  and  R.  Cunningham. 
P.  A.  le  Comte  de  Fon- 

taine-Moreau. 
J.  Walmsley  and  K.  G. 

Pitman. 
J.  and  H.  Charlton,  and 

J.  O.  Christian. 
£.  Pilkington. 


2716.  C.W.WaxdleandB.HcIs- 
tyre.  I 

H.B.HarrisftJ.P.no&l 


2730. 

2739. 

2742. 
2743. 
2762. 
2764. 
2773. 
3049. 
3116. 
3225. 
11. 
57. 

162. 

173. 

412. 

473. 

488. 


son. 

T.N.  Kirkham,V.F.E6.| 


som,  and  H.  BreoL 
J.  R.  Crompton. 

D.  Ellis  and  M.  HiUss. 
A.  Field. 

W.  fi.  Adams. 

J.  H.  Johnson. 

A.  D.  Hall. 

W.  Bardwell. 

J.  and  W.  Thornton. 

M.  Benson. 

£.  Beanes  and  CW-FisKl. 

E.  Williams. 
J.  Hewea. 

W.  B.  Newbery. 

J.  O.  JN.  Alleyne. 

C.  V.  and  A.  0.  Wslker. 


/Vom  Cpmniistioners  ^  PatmUt  Jownal,  April  26<A. 


Fatkmts  Sbalbd. 


2607.  A.  Reynolds. 

2637.  B.  E.Craven  A  T.Carrack. 

2638.  J.  Tate. 
2645.  J.  Dannatt. 

2650.  B.  F.  BruneL 

2651.  F.  Jenner. 
2658.  C.  May. 

2661.  J.  Stobo  and  W.  Pollock. 
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Ordinary  Meetings. 
Wednesday  Evenings  at  8  o'clock. 
Mat  10.— "On  the  Art  of  Laying  Submarine  Cables 
torn  Ships."    By  Captain  Jaspbr  Sblwto.  R.N.^ 

May  17.— •*  On  the  Mannfactnre  of  Encanatic  Tiles 
ttd  Ceramic  Ornamentation  by  Machinery."  By  Zebah 
'<Joi.BUBN,  Esq.  ^___^_^ 

Cantor  Lectures. 

Tlie  Third  Course  for  the  present  Session,  con- 
fiiating  of  six  Lectures,  "  On  Some  of  the  Most 
Important  Chemical  Discoveries  made  within 
the  last  Two  Years,"  by  Dr.  F.  Grace  Calvert, 
F.R.S.,  F.C.S.  (Corresponding  Member  of  the 
Boyal  Academy  of  Turin ;  of  the  Soci6t6  In- 
duatrielle  de  Mulhouse ;  of  the  Soci6t6  Impe- 
Tiale  de  Pharmacie  de  Paris,  &c.),  is  now  being 
Mvered  on  Tuesday  evenings,  at  Eight  o'clock, 

as  follows : — 

May  9th.— Lecture  5.— On  the  Discoveries  in  the 
Chemistry  of  Rocks  and  Minerals. 

May  16th.— Lecture  6.— On  the  Discoveries  in  the 
Chemistry  of  Metals  and  Alloys. 

These  Lectures  are  free  to  Members  (without 
ticket),  and  every  Member  has- the  privilege  of 
admitting  One  Friend  to  each  Lecture. 


f  tPtetMnp  fff  t|;t  Sfltittg^ 

Twenty-first  Ordinart  Meeting. 

Wednesday,  May  3, 1866 ;  M.  H.  Marsh, 
Esq.,  M.P.,  Vice-Presidentof  the  Society,  in  the 
chair. 

The  followmg  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society : — 

Balfem,  John  Edward,  6.  The  Lawn,  Shepherds'-bush,  W. 
Bedder,  William,  Saltash,  Cornwall, 
lionwciiiteky,  J.  F.,  32,  Tavistock-place,  W.C. 


Botly,  William,  Salisbury  Villa,  Upper  Norwood,  S. 

Buckley,  R.  S.,  MoMl«*y,  by  Manchester. 

Clever,  Joseph.'?,  Coleraan-street,  B.C. 

Cozens,  Samuel  E..  Phosnix  Wharf,  Southwark,  S.E. 

Davison,  Thomas  Langmore,  2,  Lavender-terrace,  Laven- 
der-hill, S.W. 

Edwards.  Samuel.  13,  Limes-grove,  Lewisham,  S.E. 

Green,  John,  2,  Gloucenterplaoe,  Lower  Tulse-hill,  S. 

Hawka,  John,  3,  Brockley-villas,  Brockley-road,  New- 
cross,  S.E. 

McClellan,  Samuel,  7,  Cambridge-terrace,  Upper  Lewis- 
ham -road,  S.E. 

Shanks,  James,  St.  Helen's,  lAUcashire. 

Skelton.  John,  jun.,  M.D.,  106,  Great  Ruwll  street,  W.C. 

Taplin,  Thomas,  14,  St.  Jamee's-square,  S.W. 

Westhead.  Albert.  20,  George-street.  Hanover-square,  W- 

Westhead,  Edwd.  8.,  20,  George-street.  Hanover-*q.,  W. 

Wilkinson,  T.  L..  1,  Y.  rk-villas,  Sydenham-park,  S.E. 

Wynne,  F.  Osborne,  Archcliffe  Fort,  Dover. 

The  Paper  read  was — 

ON  COLONIZATION;  ITS  ASPECTS  AND 

RESULTS. 


By  William  Stokks,  Esq. 

Having  had  the  honour,  a  few  years  ago,  of  submitting 
to  this  Societv  a  short  notice  of  the  colony  of  New  Zea- 
land, which  led  the  way,  I  believe,  to  the  reading  of 
several  very  interesting  papers  treating  of  the  colonies  of 
Canada,  the  Cape  of  Good  Hope,  Mauritius,  and  a  most 
important  contribution  by  Dr.  Forbes  Watson  on  Indian 
matters  it  has  occurred  to  me  that  the  Society  might 
follow  up  the  subject,  and  advantageously  occupy  an 
evening  in  the  discussion  of  several  topics  not  apper- 
taining  to  any  one  colony  in  particular,  but  in  connection 
with  colonisation  generally. 

The  short  time  at  our  command,  and  the  space  in  the 
/oMTtiaZ  to  which  1  am  limited,  compel  me  to  supprosa 
several  subjects  possessing  some  interest,  and,  therefore*  1 
nass  over  all  reference  to  the  different  forms  of  ancient 
knd  modem  colonisation— the  aspect  of  colonisation  m  its 
relation  to  the  religious  institutions  of  England— to  our 
literature— to  English  amuaements— to  the  important 
Question  of  the  effects  of  colonisaUon  on  other  races, 
whether  slavery,  extermination,  or  incorporation-and. 
lastly  to  another  interesting  subject,  the  peculiar  geniua. 
of  Englishmen  for  colonising.  All  these  on  the  preaeuj; 
occasion  must  be  omitted. 
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Limiting  oar  vievra  to  the  Britiah  colonies  and  da- 
pendendes,  we  may  notioe  tbeir  Biuiiber»  silnaiioo,  and 
climate.  Stretching  almost  antirelj  romid  the  gloh»--«s- 
tending  from  the  nearest  habitable  land  to  the  north 
pole,  through  the  tropica  to  the  Falkland  Islands  and  New 
Zealand  in  the  southern  hemisphere,  every  variety  of 
climate,  position,  and  production  is  included  within  the 
limits  of  the  British  Dominions. 

Parts  of  all  the  great  continents  are  held  by  Great 
Britain — as  Canada,  in  North  America;  Honduras  and 
British  Guiana,  in  South  America.  In  Africa,  besides 
the  stations  of  the  Gambia,  Gold  Coast,  and  Sien-a  Leone, 
we  have  the  colonies  proper  of  the  Cape  of  Good  Hope 
and  Natal.  By  our  magnificent  Indian  Empire,  Singa- 
pore, and  the  treaty  ports  of  China,  Asia  is,  to  a  great 
extent,  brought  under  British  control ;  while  the  whole 
oontioent  of  Australia  (and  I  presume  it  may  take  rank 
as  one  of  the  five  great  powers)  is  entirely  under  British 
government.  On  the  Continent  of  Europe,  after  all  our 
wars  and  expenditure,  we  retain  but  one  little  spot^'the 
coveted  stronghold  of  Gibraltar,  the  key  of  the  Mediter- 
ranean. 

As  a  seafaring  insular  people,  it  might  be  supposed 
that  we  should  have  a  natural  bias  or  inclination  to  form 
settlements  on  islands;  and  beginning  fVom  Heligoland 
and  the  Channel  Islands  at  our  own  doors,  we  shall  find, 
if  we  ti-ace  along  the  subjoined  sketch  map,  islands  with- 
out number  hoisting  the  British  fiag. 

We  note  Newfoundland,  Prince  Edward's  Island, 
the  Bermudas,  Bahamas,  the  West  India  group,  Falk- 
land Islands,  St.  Helena,  Mauritius,  Ceylon,  Singapore, 
Hong  Kong,  a  station  in  Labuan,  Van  Dieman's  Land, 
and  the  cluster  of  islands  known  as  the  oolony  of 
New  Zealand,  and,  lastly,  Vancouver's  Island — and 
Malta,  in  the  Mediterranean  ;  but  it  is  quite  beyond  my 
power  to  accurately  redkon  the  number  of  islands  claimed 
by  Kngland,  as  many  of  those  I  have  named  include 
several  small  satellites  under  their  government. 

Not  le98  various  are  the  climates^-Canada,  with  its 
six  months  of  frost,  snow,  and  ice^  massive,  grand,  and 
^lemn  in  its  features,  bracing  and  exhilfrating  to  her  hardy 
inhabitants ;  the  seething  plains  of  India,  suggesting  dis- 
ease of  liver,  brevity  of  life,  and  quickness  of  fortune ;  the 
milder  climate  of  Australia,  where  health  is  so  good  that 
doctors  find  small  encouragement,  and  frost  is  little 
seen  or  felt ;  the  clearness  of  the  Cape,  where  twenty  oxen, 
slowly  toiling,  drag  the  farmer's  waggon  over  the  sandy 
soil,  baking,  broiling,  dry,  jet  healthy ;  or  the  foggy  coasts 
of  Newfoundland.  And  here  we  may  call  attention  to 
the  dttfereoce  which  exists  in  climate  between  the  two 
coasts  of  North  America.  The  isothermal  line  of  60  deg. 
Fahrenheit  enters  the  German  Ocean  in  about  53  degrees 
north;  it  reaches  its  highest  point  in  the  British  Ides, 
where  it  touches  the  parallel  of  54  deg.  north ;  after  this 
it  bends  southward,  until,  on  entering  the  American  oon- 
tioent, it  descends  to  tlie  low  latitude  of  40  deg.  north. 
In  its  course  across  America  its  deflection  is  on  the 
whole  northerly,  and  on  the  eastern  side  it  again  reaches 
to  54  deg.  north. 

The  eastern  sides  of  the  Atlantic  and  Pacific  Oceans 
are  warmer,  and  the  western  sides  colder,  than  is  due  to 
latitude  meraly.  This  aictwas  noticed  by  Captain  Cook, 
and  is  owing  to  the  cold  polar  waters  washing  the  coast 
of  Canada  and  China,  while  the  warm  streams  from  the 
tropics  flow  on  to  the  coasts  of  England  and  Norway  in 
the  eastern  hemisi^ere,  and  Vancouver's  Island  and 
British  Columbia  on  the  west  coast  of  America.  Hence, 
British  Columbia  and  Vancouver's  Island  have  much 
milder  winters  than  places  in  Canada  under  the  same 
parallel  of  latitude. 

mvera.^Some  of  the  colonies  and  dependencies  have 
large  rivers,  as  the  St.  Lawrence,  whose  vast  wateroourse 
forms  the  great  outlet  of  the  magnificent  chain  of  lakes 
or  inland  seas  of  North  America.  India,  with  its  sacred 
mythical  rivers,  carrying  us  in  thought  back  beyond  the 
reach  of  authentic  history;  and  the  islanda  of  New  Zea- 


land, which  ave  pievced  in  every  direction  by  numwoos 
navigable  streams.  On  the  other  hand,  tome  of  our 
largest  colonies  are  almost  totally  deficient  of  rivers,  as 
those  00  the  great  oontinent  of  Australia,  in  which  rail- 
ways must  be  relied  upon  to  provide  inland  carriage. 

Of  harbours,  we  may  boast  the  unrivalled  Halifax  and 
Sydney — one  in  each  hemisphere — only  perhaps  exceeded 
in  beauty  by  that  of  Rio  de  Janeiro. 

Productiom. — We  shall  hereafter  refer  to  the  vaiietv 
of  productions  more  in  detail,  suffice  now  to  say  that,  in 
1862,  Canada  sent  us  timber  to  the  value  of  £1.237, GS'J; 
that  upwards  of  2 !  ^  millions  of  sheep  grew  wool  for  us  in 
Australia  and  >iew  Zealand ;  aud  our  own  coloDied  of 
Australia  and  Vancouver's  Island  produced  £8,<XK),000 
of  gold ;  while,  of  colonial  sugar,  we  imported  to  tbe 
value  of  upwards  of  two  millions. 

Varidy  of  Population,  Reliffiona,  and  Law, — From  the 
circumstance  of  so  many  of  our  colooiea  having  beao 
acquired  by  conquest,  it  abnost  necessarily  follows  tiut 
we  must  have  a  many>toned  and  hued  population  8abje>:t 
to  British  rule.  We  can  only  mention  the  French  la 
Canada  and  the  Mauritius,  Dutch  at  the  Cape,  African 
Uacks  in  the  West  Indies  and  in  Africa,  Uindoos,  Chioese, 
Malays.  Australians,  New  Zcalanders.  Nor  are  the  relU 
gions'  less  diverse — Protestant,  Catholic,  Mahomedan, 
Hindoo,  Panee,  savages  who  believe  in  wood  and  bioae 
images,  and  savages  who  liave  hardly  risen  to  any  idea  oi 
a  God  at  all.  I^ually  various  are  the  systems  of  law  iu 
force  —British  law.  Code  Napoleon,  local  laws,  and  heathen 
customs,  so  long  as  they  are  not  repugnant  to  eood  citizeu- 
ship,  are  left  tolei^ly  free  to  their  own  workings. 

Amongst  all  these  varied  peoples,  tongues,  colours,  cus- 
toms, and  habits,  British  rule  has,  we  believe,  resulted  ia 
two  proiound  convictions  and  ecgoyments — a  sense  of  per- 
fect protection  of  person  and  properly,  and  freedom  of 
thought  and  action. 

AoquisHion, — Inspection   of  the    accompanying  table 
will  at  once  show  the  very  varying  modes  in  which  this 
country  has  obtained  its  colonies  and  dependencies.    The 
colunm  **  mode  of  acquisition  "  testifies  to  many  a  hsrd- 
fonght  battle  by  sea  and  land.    The  tale  of  Wolfe's  battle 
of  the  Heights  of  Abraham,  er  the  Attack  and  siege  of 
Gibraltar,  oannot  be  read  at  this  distance  of  time  without 
feelings  of  glowing  pride.    Every  West  India  island  h» 
its  tale  of  courageous  attack  or  sagacious  defence.    And 
those  which  tell  of  less  warlike  deed»  are  not  without 
their  interest  from  another  point  of  view.    We  owe  our 
acquaintance  with  them  to  the  privations,  patient  eodar- 
ance,  skill,  energy,  and  genius  of  such  bold,  self-relisQt 
men  as  Cook,  who,  in  vessels  not  larger  than  a  modetate- 
sized  yacht  (the  Invetti^aior  we  all  1*60011601  lying  oS  oor 
hall  of  meeting  until  within  the  last  few  yean,  ^ois^ 
good  service  in  her  last  days  in  the  humble  form  of  t 
Thames  Police^iation),  sailed  into  unknown  seas  at  tb^' 
Antipodes,  tracked  and  surveyed  the  strange  coasts,  retora- 
ing  home  with  important  results,  and  contributing  largely' 
to  the  geographical  and  scientific  knowledge,  and  higij 
moml  position  of  his  native  country.    So  judiciously  did 
he  conduct  his  explorations  and  commuuioations  «Uh 
savage  tribes  that  his  name  is  still  remembered  iu  tho 
South  Seas  as  the  introducer  of  various  animals  aod  vege- 
tables with  which  the  people  were  previously  unacquainted, 
and  the  name  of  Cook  is  reveied  as  their  kind  and  cour- 
teous benefactor.    No  one  ever  heard  in  those  regions  a 
whisper  against  his  fair  fame. 

Social  Aspects. 
Few  rioh  people  emigrate;  iew  with  a  good  com' 
mercial  opening  before  them  leave    the  land  of  their 
birth.    Strivers  amongst  the  middle  classes,  younger  uom, 
poor  and  labouring  men,  priooipally  the  latter,  »n  too 
classes  of  which  emigmnta  principally  are  and  shouij 
be  composed— men  with  restriction  of  field  at  honjcana 
small  margin  between  income  and  necessary  expsoditun^ 
The  two  aspects  of  colonisation  fW>m  a  social  pomi^ 
view,  which  I  wish  prominently  to  bring  before  you,  •W'* 
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1st.  The  direot  benefit  to  the  emigrant;  and  2nd.  The 
indirect  benefit  to  the  home-Btayer. 

The   EmigrarU, — A   competent   workman   no   sooner 
Arrives  in  any  of  the  colonies  than  he  finds  ready  and  full 
employment  at  wages  which,  if  economical  and  provident 
in  his  habits,  leave  him  a  large  margin  between  income 
and  outgoings.    Taking  the  agricnltnral  as  the  lowest 
type  and  worst  paid  of  English  workmen,   the  farm 
laboarer  on  reachmg  a  colony  obtains  for  his  work  both 
money  payment  and  ample  rations,  the  former  alone 
gtfierally  averaHng  more  than  his  total  highest  remnnera- 
tioQ  at  home.    He  is  thns  at  once  relieved  from  all  care 
00  tbs  subject  of  procnring  food.   Meat,  which  in  England 
be  tasted  perhaps  once  a  week  only,  he  now  has  every 
dar,  and  three  times  a  day  if  he  likes ;  and  the  weekly 
wages,  which  in  England  had  to  provide  him  with  food, 
hoosing,  and  clothes,  can  now  be  devoted  to  the  pmchase 
«f  laznries,  or,  if  prodent,  by  saving  a  portion  of  his 
ioeome  for  a  time,  he  can  soon  reach  a  position  enabling 
him  either  to  boy  a  small  plot  of  land  for  himself,  which 
he  can  always  obtain  for  a  few  shillings  per  acre,  or  to 
jon  in  the  renting  of  a  sheep-run  on  shares,  thns  laying 
tbe  foaodation  of  a  fortune.    A  few  years  of  more  or  less 
rade  BQCoeas,  during  which  the  emigrant  has  learnt  self- 
reliance,  and  he,  who  would  probably  have  passed  his  life 
at  home  as  a  mechanic,  or,  perchance,  risen  to  the  dignity 
of  a  foreman,  and  unless  by  special  fortune  never  attained 
to  any  social  or  political  importance,  perhaps  never  pos- 
sesnd  a  TOte*  becomes  in  the  colony  a  person  of  means, 
can  afford  to  purchase  a  good  house,  good  furniture,  to 
live  wdl,  even  Inxurioosly,  is  entitled  to  vote  for  local 
officials  and  the  legislature,  enters  into  the  discussion  of 
poUic  matters,  and  gradually  comes  to  have  an  opinion 
of  his  own,  which  he  enunciates  in  the  press  or  in  speeches 
at  public  meetings,  and  every  little  place  has  its  news- 
paper, in  which  argumentative  colonists  carr>'  on  their 
diKusfiions.    These  discussions  determine  his  choice  of 
a  member  for  the  legislature,  if  himself  desirous  of  re- 
maining a  simple  citizen,  but  if  ambitious,  he  feels  that 
DO  impediment  exists  to  his  becoming  a  legislator  himself. 
With  ehaneter  and  suflicient  education  he  may  succeed  in 
leading  a  local  assembly,  but  if  limited  in  Ms  oratorical 
powers  he  must  be  content  to  be  a  silent  member,  though 
Dot  the  less  useful.    Thus  men,  whose  whole  life  would 
probably  have  been  restricted  to  the  questions  of  daily 
wages  and  the  propriety  of  strikes,  or  a  low  murmur  about 
th«r  exclusion  ih>m  electoral  rights,  gradually  open  their 
minds  to  questions  of  revenue,  taxation,  political  fVeedom, 
colonial  rights,  exploration,  harbours,  fisheries,  boundaries, 
settlements,  education,  the  improvement  of  estates,  and 
the  general  public  good.    These  briefly  are  some  of  the 
idvantages  which  accrue  to  those  who  emigrate. 

Eomi'^ayers. — The  advantages  to  those  who  remain 
It  borne  are  numerous,  although  apparently  less  direct. 
^int,  there  is  the  withdrawal  of  a  large  per-centage  of 
Bosipetitors  from  the  labour  market.    The  law  of  supply 
ttd  demand  obtains,  in  the  case  of  labour,  as  in  that  of 
other  commodities.    If  a  given  number  of  employers  have 
iieed  for,  say  nine  men,  and  ten  workmen  apply  for  the 
▼ork,  the  employer  will  reduce  the  wages  of  all  the  nine 
feqnired  to  the  lowest  possible  amount ;  the  labourers,  in 
fact,  compete  with  one  another  as  to  which  one  shall  be 
ieft  oQt  of  work ;  but  if  the  employers  have  work  for  nine 
>Den,  and  only  eight  are  obtainable,  the  employers  com- 
pete with  one  another  for  the  services  of  the  men  by 
ofieriog  inducements,  generally  in  the  form  of  increasing 
tiieir  wages.    Hence,  the  importance  of  emigration,  from 
^  labourer's  point  of  view-^transferring  the  competition 
^roQi  the  shouldeiv  of  tiie   workman  to  those  of   the 
^^naster.    That  this  has  been  the  case  during  the  last  ten 
x>r  fifteen  years  will  be  evident,  if  we  investigate  the  pre- 
eeot  late  of  agricultural  wages,  and  compare  it  with  the 
rate  which  prevailed  at  tho  former  period.     I  am  aware 
thai  another  cause  besides  emigration  has  been  operating 
in  the  direction  to  raise  wages  ^I  refer  to  the  introduction 
of  machinery  into  agricultaral  pursuits.    When  threshing 


was  done  by  manual  labour,  one  man  was  almost  as  good 
as  another,  but  the  man  who  can  drive,  stoke,  or  feed  a 
threshing-machine  is  no  longer  a  common  labourer,  but  a 
•killed  workman ;  and  unless  his  wages  be  raised  above 
those  of  a  mere  labourer  he  will  speedly  seek  some  other 
engagement— his  intelligence,  his  mind,  must  be  paid  for. 
With  a  diminution  of  demand,  fewer  permanent  hands 
being  now  required  upon  farms,  the  great  reason  for  wages 
being  higher  at  the  present  time  than  formerly,  can  only 
be  from  the  fact  of  large  draughts  of  men  having  been 
enticed  fh>m  England  by  the  prospect  opening  to  them  in 
our  colonies,  and  by  that  means  witlidiawn  from  the 
home-labour  market. 

Number  of  Emigrants  from  the  United  Kingdom,  dis- 
tinguishing the  Nationality  and  Destination,  for  the 
Tear  1862. 


Dettiaatlon  of 
Einignuita. 
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3,388 
137 
662 
134 


3,311 


7,892 
7,057 
2,363 
3,123 


20,140 


68,706 

16,623 

41,843 

6443 

121,214 


From  Mr.  Morton's  paper,  read  before  this  Society  on 
8th  December,  1859,  it  appears  that  the  wages  of  agricul- 
tural labourers  throughout  Great  Britain  have  risen,  on 
an  average,  about  20  per  oentb  between  the  years  1849 
and  1859.  All  this  proves,  says  Mr.  Morton,  that  the 
labouring  force  in  agriculture  is  better  paid  than  It 
used  to  be,  and  that  the  enormous  extension  of  machinery 
and  of  steam  power  lately  has  not  been  to  the  injury  of  the 
farm  labourer. 

Not  only  have  wages  been  largely  improved  by 
emigration,  but  there  is  another  point  of  influenoe 
upon  social  life  which  most  not  pass  without  mention. 
Speak  to  a  person  in  whatever  sphere  of  life  we  may, 
it  will  be  almost  instantly  ascertained  that  a  brother, 
sister,  relative,  or  intimate  friend  is  settled  in  some 
distant  colony;  and  with  such  emigrants  the  dwellers 
at  home  keep  np  a  correspondence  more  or  less  regular, 
bringing  about  a  knowledge  of  the  world  and  its  vuylng 
interests  vastly  different  from  that  which  obtained  only  a 
few  years  ago,  when  it  was  not  unusual  to  meet  with  per- 
sons whose  geographical  knowledge  was  bounded  by  the 
limits  of  thenr  native  village  or  town.  I  speak  a  fact 
when  I  say  that  within  the  last  twenty  years  I  have 
myself  oomversed  with  a  country  resident,  the  proprietor 
of  the  farm  he  cultivated,  who,  living  within  25  miles  of 
a  nulway  and  a  seaport,  to  which  steamers  were  running 
daily,  had  never  seen  either  a  railway,  a  locomotive,  or  a 
steam-vessel,  and  all  my  attempts  at  explanation  utterly 
broke  down  when  I  found  that  his  utmost  idea  of  a  steam 
vessel's  mode  of  propulsion  was  by  sweeps,  as  he  termed 
them,  similar,  as  he  supposed,  to  the  small  oars  of  a  boat 
on  the  mill  pond.  The  views  of  the  world  which  the 
emigrant  obtains  are  scarcely  less  different  tlum  the 
expansion  which  is  taking  place  in  the  minds  of  the  home 
stayers  on  the  g^at  interests  which  affect  our  country. 
Further,  every  man  who  emigrates  may  be  said  to  support 
one  at  home,  by  becoming  a  purchaser  of  English  manufac- 
tured goods,  and  thus  are  the  home-stayers  benefited  ;  to 
how  large  an  extent  will  be  more  apparent  when  we  have 
treated  of  the  commercial  results  of  our  colonies.  In 
fine,  the  physical,  moral,  and  social  condition  of  both 
these  two  great  parties  to  wliich  we  have  referred  is 
rapidly  changing  and,  I  believe,  improving.  Two  little 
incidents  which,  from  their  coming  under  my  own  notice, 
I  may  relate  as  bearing  on  this  pai-t  of  the  subject.  In 
the  depth  of  a  bitter  winter,  a  group  of  labouring  men 
were  huddling  round  an  inn  fire,  at  which  they  were 
kindly  permitted  by  the  host  to  warm  themselves,  and,  on 
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inquiiiDg  as  to  the  cause  of  ao  many  able-bodied  men 
lounging  about,  I  was  informed  that  they  oonld  not  get 
work,  and  were  not  allowed  to  go  into  the  Union  until 
they  had  been  out  of  employment  six  weeks.  They 
added  that  there  were  forty  men  in  the  like  distress  in 
that  parish,  a  purely  agricultural  one,  the  coveted  wages 
when  in  full  work,  for  which  they  were  so  anxious,  being 
some  8s.  per  week.  Incendiary  fires  were  iVequent  that 
autumn  and  winter ;  if  my  memory  serves  me  correctly, 
eight  were  counted  in  my  evening  walks  during  one  and 
the  same  week.  Is  it  not  appalling  to  reflect  upon  sush  a 
state  of  things  ?  Starving  men  burning  abundance.  In 
my  own  mind,  I  have  often  contrasted  this  sad  condition 
of  matters  with  the  cheering  prospects  indicated  in  the 
following  simple  tale,  for  the  accuracy  of  which  I  also 
vouch.  When  I  was  in  one  of  our  colonies,  an  Irish 
emigrant  once  solicited  me  to  write  a  letter  for  him  to  an 
old  friend  at  home,  which  I  assented  to  do.  *'  Tell  him," 
said  he,  *'  that  if  he  has  not  plenty  of  work  to  come  out. 
Tell  him  we  came  out  safely  and  comfortably.  Tell  him, 
sir,  it  ia  A  beautiful  country.  Tell  him  there  is  plenty  of 
work  here  ;**  and  then  he  related  various  domestic  pieces  of 
iotdUigenoe  as  to  the  inoreaie  of  his  family,  Jsc.  **  Well," 
said  I,  after  penning  all  the  sabjeets  as  he  dictated  them, 
**  anything  more  ?"  Considering  awhile,  he  said, "  Nothing, 
your  honour,  thank  ye ;"  but,  recollecting  himself,  added, 
**  Oh,  please,  tell  him  there  is  plenty  of  pork  and  potatoes." 
A  great  truth  lurks  under  thi?  last  sentenoe,  for  our  physical 
well-being  is  at  the  foundation  of  all  civilization,  science, 
art|  and  the  amenities  of  life. 

Wbo  should  £miobatk. 
This  leads  me  to  offer  a  few  remarks  on  the  great 
question — Shall  I  emigrate?  Every  person  falls  into 
«ne  of  two  classes,  desirable  or  dead-weights.  Men 
with  fiuaiUes,  likely  to  settle  down  permanently  and 
become  the  backbone  of  the  colonies,  are  desirable, 
and  if  possessed  of  moderate  capital,  so  moeh  the 
better.  Yeiy  desirable  colonists  are  those  working  men 
who  have  a  sound  knowledge  of  some  haodiomft,  as 
bricklayers,  carpenters,  masons,  blaoksmiths.  Farm  la- 
boarers,  shepherds,  are  also  valuable ;  and  subordinate  to 
these,  all  men  enjoying  good  health,  and  able  to  do  a 
bard  day's  work  of  any  rough  kind.  Of  the  female  daas 
wa  should  like  a  supply  of  country  domestic  servants* 
and  handy  lasses,  knowing  how  to  milk,  wash,  and  iron, 
boil  a  potato,  make  a  pudding,  and  roast  a  joint  To 
mcb  we  should  be  qoite  williog  to  give  high  wages 
an  long  as  we  could  keep  them  from  the  allaiements  of 
tome  prosperous  mechanic  or  soocessfiil  farmer.  Speaking 
as  a  cokmist,  1  may  say  there  are  whole  groups  of  people 
we  do  not  want  aud  would  much  rather  be  without.  Of 
profemooal  men  we  have  more  than  enough.  Legal  men 
are  so  abundant  at  home,  and  the  ehauoes  of  great  success 
so  imcertain  and  rare,  that  no  wonder  the  overflowings  of 
the  profession  seek  to  obtain  advantage  of  eveiy  opening 
posnble  in  the  colonies.  Again,  when  it  is  remembered 
that  every  emigrant  vessel  most  earry  a  surseon,  it  wiU 
at  once  be  seen  how  superabundant  must  be  the  members 
of  that  profession  in  some  of  the  colonies.  40,000  emi- 
grants go  to  Australia  eveiy  year,  conveyed  in  160  or  200 
•hips,  and  as  many  of  the  surgeons  do  not  return,  but 
remain  in  the  colonies,  we  may  form  some  idea  of  the 
yearly  addition  to  the  medical  branch  of  the  community. 
The  needlewomen,  the  sempstress  class,  are  not  of  value  to 
Uf ;  accustomed  to  town  liie,  weak,  feeble,  uneoei^etlo,  not 
used  to  domestic  work,  they  find  little  occupation,  and 
are  a  burthen  to  us.  For  young  men  who  have  not  leaint 
A  trade,  men  of  the  pen  only,  we  have  but  little  room  ; 
there  is  always  a  large  supply  on  band,  and  as  living  is 
comparatively  dearer  than  at  home,  they  are  the  most 
disadvantageously  plaoed  of  any  class  in  the  colonies. 
Th^  know  no  trade  or  handicraft,  and  are,  as  a  rule,  phy- 
sically unable  to  do  laborious  work,  and  therefore  are  fiu* 
worse  off  than  the  commonest  unskilled  labourer.  One 
moining,  not  long  ago,  a  young  roan  cslled  upon  me  with 
a  note  of  introduction,  and  informed  me  that  he  was 


desirous  of  my  opiuion  on  the  subject  of  his  emigratiug. 
From  his  somewhat  worn  aspect  and  the  aroma  of  stroiiK 
tobacco  which  environed  him,  I  was  rather  puatzled  how 
to  advise  him,  and  therefore  requested  him  to  state  iii- 
own  views,  projects,  and  ideas,  so  that  I  might  confirm 
his  plans  or  suggest  some  deviation.  Judge  my  astoiiii'h- 
ment  when  I  heard  his  first  ouestion,  *<  What  haUi  would 
you  advise  me  to  take?"  •*  To  sell?"  said  I.  ••  Oh,  no ; 
to  wear."  Without  meaning  a  pun  or  inuendo,  I  could 
not  avoid  saying,  "  A  wide-a-wake."  I  need  scarcely 
add,  that  young  gentlemen  who  are  very  particular  about 
the  sort  of  hat  they  should  wear,  we  do  not  much  require. 

GoMMSBOiAL  Aspwrrs  akv  Results. 

It  is  worthy  of  note  that  for  the  supply  of  tite  staples 
of  our  principal  manufactures  we,  at  the  pre^ient  time, 
mainly  rely  upon  our  own  colonies  and  dependencies.     Tbf 
following  very  brief  reference  to  a  few  of  the  prind^o] 
items  may  suggest  rather  than  fully  demonstrate  tit* 
extent  of  our  transactions  in  this  respect : — 

Timb&r. — For  timber  we  largely  resort  to  Canada,  Nf'v 
Brunswick,  and  Nova  Scotia,  whence  we  imported,  in  1862. 
no  less  than  to  the  value  of  upwards  of  thre^)  uiillion^ 
sterling.  Mahogany  is  obtained  from  Honduras,  and  teat 
we  obtain  from  our  Indian  possessions. 

OattoH. — The  eoltivation  of  cotton  has  so  far  progressed 
in  our  own  dominions,  more  especialiy  since  the  war  in 
the  United  States,  that  the  import  value  in  1862  from 
purely  British  possessions,  was  no  less  than  eleven  millions 
sterling. 

Foa2.— For  the  important  staple  of  onr  wool  manu- 
factures we  now,  to  a  very  great  extent,  depend  upon  the 
vast  pasture  lands  of  Australia,  the  Gape  of  Good  Hope, 
and  Natal ;  the  total  value  of  the  wool  produce  of  these 
colonies  being  now  estimated  at  £6,8S2.ff78  per  annum. 

Fish  forms  a  large  article  of  trade  and  export  from  some 
of  our  North  American  colonies,  to  a  greater  extent  thss 
most  of  us  would  suppose,  viz.,  £1,450,000  yearly. 

S9jamr,^^We  imported  from  our  West  India  Islands, 
the  East  Indies,  and  the  Mauritius,  to  the  value  of  nearh- 
£8,500,000. 

Odd, — All  will  noollect  seeing  in  tbe  Exhibition  of 
1862  the  pyramid  representing  the  mass  of  gold  obtahied 
from  Australia  staioe  the  discovery  of  that  preciouB  metal 
there  in  1851.  The  pile  ropresented  many  millions 
sterling,  mora  than  ever  came  into  the  possessitni  oi' 
Croesus  or  the  desire  of  Midas. 

Total  Gold  Pboduotiokb  fbom  1850  to  1863  IvcLosm. 

Old  Sources  £202,793,000 

Brituh  Ck>lumbia 6,606,000 

Australia  and  New  Zealand  136,388,000 

California  and  United  States 142,200,000 

Other  Countries  1,018,000 

Total £488,004,000 

These  moet  important  and  valuable  items  of  (W 
colonial  commerce  are  for  the  most  part  either  the  un- 
assisted productions  of  nature,  needing  but  the  rudest 
kind  of  labour  to  extract  them  from  their  sites,  or  prepare 
them  for  the  market,  or  otherwiM  requiring  but  the 
simplest  form  of  attention  as  sheep  farming,  and  chiefly 
depending  upon  the  mild  equable  cbaraoter  of  l^e  climste 
for  successful  and  profitable  results.  Let  tte  hers  csU 
attention  to  the  following  return  of  exports  from  oar 
colonies,  extracted  from  the  Board  of  Trade  Betunu  for 
1863:— 

EZPOBTB  WBOU  THB  COLOmV  JJtt>  DsFBltDSNCICS,  1663. 

Cotton £10,208.470 

Coffee 2,141.810 

Fish 1,450,819 

Gold 8,799,663 

Bum 568,177 

Sugar  6,600,282 

Wood  and  timber  . . .      8,263,044 

Wool   8,805.162 

Principally  sent  to  Great  BriUin. 
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How  m  these  mighty  heaps  of  raw  produce  paid  for  by 
the  mother  countiy?  Chiefly,  if  not  entirely,  by  its 
naDtifactiires. 

In  a  populous  country  only  the  most  skilled  workman 
has  at  all  any  chance  of  success;  the  mere  manual 
Uboorer  remains,  as  a  rule,  in  his  routine  sphere  of  ever- 
lasting grinding  work ;  but  in  a  new  countiy  the  most 
ordinaiy,  least-skilled  labourer  rises  into  a  condition  of 
hope,  and  by  his  largely-increased  wages,  can  and  does 
become  a  great  consumer  of  English  manufactured  goods. 
As  a  general  principle,  it  is  cheaper  and  better  for  the 
colonies  to  send  home  their  raw  materials  to  be  prepared 
bf  the  skill,  machinery,  and  appliances  of  England,  and 
je-import  the  manufkctitfed  goods,  than  attempt  to  work 
up  the  raw  material  in  the  colonies.  The  abundance  of 
coal,  the  perfection  of  machinery,  and  the  cheapness  of 
labour,  all  tend  to  secure  this  result  in  the  most  econo- 
mical manner ;  hence  the  wisest  of  the  colonial  govern- 
ments  look  for  their  continued  prosperity  rather  to  the 
still  further  development  of  their  unexhausted,  and,  in 
many  cases,  almost  inexhaustible  natural  resources,  than 
to  the  introduction  of  manufactures. 

The  necessary  revenue  is  generally  raised  by  a  moderate 
import  duty  upon  the  principal  articles  of  consumption, 
by  an  export  duty  upon  some  articles  of  great  production, 
anirted  by  the  proceeds  of  the  sale  of  government  waste 
lands.  A  few  of  the  colonial  legislatures  have  unwisely 
increased  the  import  duty  upon  some  articles,  even  more 
with  a  view  to  protect  their  incipient  manufactures  than 
for  strictly  revenue  purposes,  thereby  artificially  rairing, 
to  the  injury  of  all,  the  price  of  the  highly-taxed  article 
for  the  benefit  of  the  very  few  colonists  who  may  enter 
into  the  manufacture  of  the  goods  thus  selected  (or  special 
taxation.  This  course  is  a  great  wrong  to  the  body  of 
colonists  and  njost  injurious  to  the  English  manufacturers, 
who  help  to  pay  the  taxes— increased  for  the  defence  of 
the  colonies— and  we  plainly  elate  to  our  colonial 
friends  that  this  short-sighted  policy  is  bearing  and  will 
bear  bitter  fruits  for  them  in  all  discussions  of  colonial 
questions.  Not  many  have  adopted  a  tariff  of  this  kind, 
and  obviously  such  a  course  is  oontiaiy  to  the  finst  principles 
of  political  economy. 

Disregarding  these  pernicious  exceptions,  we  may  say, 
BpeakJDg  generally,  that  in  return  for  the  raw  materials 
BippUed  by  the  colonies  the  mother  country  pays  in 
manufactured  goods  of  all  kinds.  In  proof  of  this  we  have 
only  to  refer  to  the  list  of  exports,  from  which  it  will  be 
•«en  what  extensive  customers  oar  colonies  annually  are 
to  the  mother  countrj-. 

ExpoBTO  OP  BaiTiBu  A!fi>  Ibish  Pboduce  akd 
Mawufaotubbs. 

The  following  is  an  account  of  the  declared  value  of 
Mifh  and  Irish  produce  and  manufactures  exported 
from  the  Uuited  Kingdom  to  each  Britiah  possession  in 
tte  year  1864  :— 


India :— Bombay  and  Seinde 9,176,886 

Madras  1,590,238 

Bengal  and  Pegu 9,128,626 

Bingap<M«  and  the  Eastern  Straits  ...  1 ,1 8d,680 

Ceylon  828,868 

HongK<mg  1,610,957 

Australia:— West  Australia  97,596 

South  Australia  1,116,767 

Victoria    6,816.933 

New  South  Wales 2,742,780 

Queensland 461,866 

Tasmania .' 266,926 

New  Zealand  1,866,812 

British  North  America    6,611,276 

Bermudas 656,777 

British  West  India  Islands 2,659,778 

British  Guiana 803,503 

Belize  (British  Honduras)    205,015 

Falkland  Islands 12,826 


Heligoland    

Channel  Islands   

Gibraltar* "*.., 

Maltaand  Gozo   

Ionian  Islands  Reeded  to  the  Kingdom 

of  Gn-eece  June2,  1864) 

Western  Africa  (British) 

Aseenmon 

St.  Helena..... 

Cape  of  Good  Hope 

Katfraria   ., 

Natal ''.'"* 

Mauritius  ..* 

Aden 


£. 

15 

1,016,171 

1,206,206 

746,385 

110,238 
269,173 

10,303 

34,542 
1,814,877 

29,866 
428,135 
658,258 

31,758 


*  The  return  for  Gibraltar  most,  I  should  sappow,  have  some 
uyiterioos  coDneclion  with  Spanish  tmagfftioif,  or  is  It  partly 
u  the  depot  of  the  Barbary  Statet  thai  it  figures  so  high. 


Total  to  British  Posaessions. . .  51 ,688,430 

Several  other  points  of  commercial  interest,  deserve 
a  short  notice  in  this  review. 

Skip'buildinff. — At  the  earlier  period  of  our  colonial 
histor}',  ships  were  small,  their  provisioning  bad  and 
scanty,  the  water  disgusting,  voyages  long  and  tedious. 
As  the  number  of  emigrants  increased,  it  became  advisa- 
ble to  enlarge  the  size  of  the  ships,  which  brought 
another  view  into  the  consideration  of  the  owners — the 
shorter  the  passage  the  Usa  provisions  would  be  consumed, 
and  hence  the  shipowner  came  to  have  a  direct  interest 
in  lessening  the  duration  of  the  passage  to  the  lowest 
possible  period,  as  the  value  of  every  day's  provisions  for 
three  or  four  hundred  persons  amounts  to  a  considerable 
sum.  Hence  sprang  improvements  in  ship-building,  and 
increased  attention  to  the  routes,  great  circle  sailing,  and 
observations  of  the  trade  winds,  the  best  points  for  crossing 
the  line  so  as  to  avoid  delay  from  calms,  the  importance 
of  making  southing  as  fast  as  possible,  to  lessen  the  length 
of  the  degrees  of  longitude,  Ac,  As  a  rough  approximate 
rule,  it  may  be  taken  that  a  ship  of  400  tons  register 
would  be  110  days  making  the  passage  to  Australia,  and 
every  increase  of  100  tons  in  burden  would  decrease  the 
passage  two  days,  or  for  each  enlargment  of  60  tons, 
one  day  less  in  the  passage  may  be  reckoned ;  if  this  Is 
approximately  coiTcct,  a  vessel  of  1600  tons  register 
would  make  the  passage  in  88  days. 

The  legal  enactments  for  the  provisioning  both  of  poor 
emigrants  and  saUors  have  tended  very  much  to  the 
comfort  of  all ;  and  whereas  disease,  particularly  scurvy, 
formerly  destroyed  large  numbers  of  our  seamen,  we 
seldom  hear  of  a  case  of  total  or  even  serious  attack  of 
that  malady.  So  far  from  the  long  voyage  being  now- 
hurtful  to  the  health  of  the  emigrants,  this  generally 
improves  on  the  passage — ^they  have  no  pressing  anxieties, 
are  well  and  regularly  fed,  bieathe  the  fresh  invigorating 
sea  air,  and  have  an  ever  present  medical  attendant  in 
case  of  sickness. 

Our  prinicpal  steam  packet  companies  owe  their 
development  to  the  necessities  of  our  colonial  intercourse 
rather  than  to  foreign  trade.  Nor  ought  we  to  omit 
noticing  the  vast  strides  which  steam  ship-building  has 
taken,  not  only  for  the  requirements  of  main  ocean  lines, 
but  in  every  part  of  the  world.  On  local  lines  of  traffic, 
steam  vessels  built  in  the  Thames,  Mersey,  and  Clyde, 
are  daily  coasting  the  shoi-es  of  India,  New  Zealand,  and 
Australia,  and  the  two  widely  separated  coasts  of  British 
North  America,  driven  by  men  of  English  northern  tongue; 
some  may  be,  like  Albert  Smith's  engineer,  enduring  and 
fattening  upon  a  grievance,  but  for  the  most  part  all 
doing  their  duty  honestly  and  thoroughly  as  Englishmen 
should. 

Banki   and  Monetary    interest.— Another    important 

commercial  interest  is  that  connected  with  bankmg  and 

I  monetary  afiairs.    Some  of  our  mo^t  prosperous  banking 
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institDtioiu  bAve  their  principal  aetata  or  spheres  of  action 
in  our  colonies  and  dependencies.  Their  nniformly  sound 
management  caoses  them  to  famish  safe  investments  for 
English  capitalists,  and  the  high  rate  of  interest  in  the 
oolonies  enables  them  to  pay  large  dividends  regularly. 
S^om  the  columns  of  the  Economist  I  have  compiled  the 
following  schedule,  which,  necessarily  imperfect,  as  it 
only  includes  those  which  have  agencies  or  branches  in 
England,  may  illustrate  rather  than  exhibit  the  vast 
monetary  interests  which  open  fields  for  investment  in 
connection  with  our  colonies.  Some  of  the  great  loans 
are  guaranteed  by  the  British  Government,  and  the 
money  raised  has  generally  been  honestly  applied  to  the 
furtherance  of  the  true  interests  of  the  colony. 

(Want  of  space  will  only  allow  of  the  totals  being 
given.) 

Gbisd  Total. 

Stock,  Loans  £50,236,093 

Railways 78,899,635 

Banks,  Insurance,  and  Miscellaneous 

Companies 44,823,737 

ToUl £173,969,465 

Hence  we  have  engagements  for  the  great  total  of  one 
hundred  and  seventy -four  millions  sterling,  invested 
under  the  laws  of  our  own  countnr,  and  in  many 
instances  guaranteed  either  by  the  Colonial  or  Indian 
Governments,  and  in  some  cases  by  the  Home  GK>vem- 
ment,  yielding  at  an  average  rate  say  of  7}  per  cent,  per 
annum,  an  income  or  profit  to  the  investors  of  thirteen 
millions,  without  fear  of  repudiation  or  revolution. 
^  Postage^  TeUffraphtf  Railwayt. — The  enormous  dimen- 
sions of  our  oversea  postal  system  are  laigely  owing  to  the 
increase  of  population  in  our  colonies.  I  would  merely 
remind  you  that  in  almost  every  day's  Timet  you  may 
read  of  vessels  fl'om  the  east  or  west  with  so  many  pas- 
sengers and,  without  exaggeration,  letters  numbering  up  to 
hundreds  of  boxes.  These  hundreds  of  boxes  contain 
thousands  of  measagee  of  goodwill  towards  men — cheerful, 
loving  words  from  children  to  parents^remittances  of 
oomfort  to  the  old  folks'^ — family  gossipeandthe  effusions 
of  affection  borne  on  the  waters  from  afar  to  many  cottage 
homes  in  the  land. 

Telegraphs  either  have  been  laid  down,  or  are  in 
course  of  construction,  from  England  to  India,  from 
one  colony  of  Australia  to  another  —  thousands  of 
miles  in  length— from  one  end  of  New  Zealand  to  the 
other— and  m  through  Canada.  The  gigantic  efforts  now 
contemplated  a  second  time  to  span  the  Atlantic  by  a 
telegraphic  cable,  will  if  successful,  connect  the  mother 
country  with  the  outlying  picket,  if  I  may  so  say,  of  her 
American  oflspring.  And  while  actuiJly  writing  these 
senteuces  a  telegraphic  message  comes  from  Bombay  to 
London  in  a  very  few  hours,  and  we  have  news  from 
Melbourne  in  28  days. 

A  whole  evening  might  be  advantageously  devoted  to 
the  consideration  of  colonial  railways— whether  the  Grand 
Trunk  Railway,  with  its  colossal  bridge,  and  although  per- 
haps bora  before  its  time,  the  true  type  of  a  main  line,  some 
1,200  miles  in  length,  running  through  and  serving  a  whole 
country— or  those  s|>reading  lines  through  every  colony, 
joUiing  towns  and  districts  and  annihilating  distance— or 
those  most  important  lines  in  India,  enabling  the  produce 
of  the  interior  to  reach  the  shippiog  ports  at  a  small 
charge,  and,  what  is  even  more  unexpected  and  astonish- 
ing, breaking  down  the  distinctions  of  caste,  all  castes 
meeting  on  the  common  and  neutral  ground  of  the  same 
railway  carriage.  The  preceding  statement  of  outlay  on 
railways  better  expresses  their  importance  than  any  ob- 
servations our  limits  on  this  occasion  will  admit. 

Machinery  and  the  Fine  Arte.-^Wor  machinery  of  all 
kinds  our  mechanical  engineers  find  their  most  regular 

^  Through  the  Post-office  aloae  remitUooes  were  sent  In 
18«2  by  settlers  to  tbeir  friends  in  Great  Britain— From  North 
Ameriea,  £381.901 ;  from  Australia,  £81,123. 
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and  profitable  demand  is  for  exportation  to  tke  oolooiM. 
Steam  macliiuery  of  every  description,  agricoltaial  impW- 
nients,  mill- work,  guns,  metal  work,  electro-ineUllai|T, 
and  work  in  the  precious  metals,  jeweUeiy,  watch«! 
clocks,  glass,  and  furniture  of  the  more  expeoaive  kicdi 
all  find  their  more  or  less  prominent  plaoe  in  oar  oolooiai 
export  trade. 

Tbanspobtation. 
The   objects   of   criminal    treatment  are  twofold- 
to   secure   the  community    by    deterring  the  evUiiu* 
posed,  and  to  reform  the  fidlen.      In  order  to  detc, 
punishments  should  be  uniform,  moderate,  aod  ceniiL, 
which  unfortunately  has  not  been  the  case  vlth  /j 
English  system,  in  which  punishment  has  been  irregak> 
and  unequally  inflicted  in  amount,  and  most  uocerUir.  a 
duration.   This  aspect  of  punishment  concerns  the  crinLal 
only  so  far  as  enabling  him  to  speculate  and  rejoice  ilil)-  •. 
chance  of  immunity  ;  it  is  within  the  power  of  theS:  | 
community  to  rectify  these  errors,  and  it  is  bejood  r  | 
province  to  enter  into  that  discussion;  our  subject  re^'i  ^ 
transportation  from  the  colonist's  point  of  view.    Muy  i 
our  colonies  were  founded  for  penal  purposes,  and  ^l\ 
public  buildings,  important  clearings,  and  a  great  deil  i 
most  useful  rough  work .  have  been  constructed  and  aoco> 
plished  by  convicts,  farmed  out  to  the  settlers,  re«ini|i 
food  and  clothing  in  return  for  their  labour,  thus  pUii8$i 
the  free  colonists  in  the  position  of  enjoying  the  xis! 
of  unpaid  labour  without  the  capital  outlay  for  iUn 
As  emigrants  increase,  and  colonies  obtain  the  adraougi 
of  the  competition  of  free  labour,  it  is  obvious  that 
only  is  the  stigma  of  convictism  disagreeable,  but  the 
community  of  labourers  wiU  object  to  the  presence  of  o^a 
petitors  of  the  tainted  class.    If,  then,  the  colooiea  t^ 
not  have  our  convicts,  we  must  either  let  them  loo»e 
home  under  some  sort  of  control,  or  keep  them  in  coofii 
ment.    Tickets  of  leave,  in  an  old  countrv,  are  aoor. 
of  unmitigated  evil,  both  to  the  free  workman  and  tl 
convict;  if  a  convict  is  accepted  to  his  prejudice. tl 
former  infers  that  virtue  goee  for  nothing  with  employ 
and  those  who  may  be  required  to  work  with  ticket 
leave  men  must  either  give  up  their  employment  or  lo 
their  tone  of  monds  by  associating  at  the  same  bench  vii 
convicted  thieves  and  murderers.    The  convict  tlao  t 
himself  exposed  to  such  a  terrific  competition  that 
seldom  succeeds,  and  generally  returns  to  his  old  onnef. 
Must  we,  then,  shut  them  up  within  four  walls,  with  t 
society  but  that  of  their  own  sex,  hardening  and  bratalifl&: 
their  already  degraded  being? — a  treatment  certiit." 
not  in  accordance  with  man's  nature,  or  the  1^^  y^ 
are  stamped  upon  the  universe.    By  allowing  a  crisu^ 
to  obtain  a  reduction  of  his  term  as  the  result  of  a  ^[ 
ing  religious  change,  the  doorway  was  opened  to  hid  h^ 
again  let  loose  upon  society,  and  this  temptod  him  u-^^ 
come  a  hypocrite.    The  tendency  of  recently-improj^- 
legislation  is  to  make  him  a  snicide  or  a  maniac^    ^^^ 
hope  can  any  man  have  who  is  doomed  to  -be  imni'*~* 
within  prison  walls  for  ten  long  years?  It  is  a  living  deii- 
or  worse ;  and  one  of  the  most  humanising  instincts  of  ^ 
—the  family— is  altogether  lost  sight  of.    What  do :  • 
propose  to  do  with  their  wives?    Will  you  relcaw  tb^** 
wretched  women  from  their  marriage  ties?  Andaltbooj? 
a  rigid  law  may  say  it  has  nothing  to  do  with  that>  the  s- 
stinct  of  nature  echoing  the  law  of  Gfod  haatemethiDf^^ 
do  with  this  matter.    As,  then,  man  within  four  t«»^ 
walls  can  have  but  little  hope,  and  you  thereby  de^tiv?^ 
the  roost  softenbg  influence  of  his  nature,  is  there  >^ 
other  way  by  which  you  can  equally  as  well  secure  t» 
absence  of  the  convict  from  society  and  yet  not  eoupfif 
destroy  hope?    All  who  have  been  in  the  oolonies  «  - 
recollect  that,  m  the  days  of  transporUtion,  it  was  not  ^ 
all  an  unfrequent  occurrence  for  the  wife  of  a  convict  tJ 
follow  him  ;  in  many  ca^es  the  husband  was  apportioow 
to  his  wife  as  her  assigned  servant,  and  drcuiwt*^ 
being  favourable,  they  frequently  reached  a  '^'P^j^ 
position  to  which  they  not  only  could  never  have  had  tM 
slightest  chance  of  attaining,  but  would  probaU)  oenr 
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hare  thought  of  attemptiog  in  the  motlier  coaniry. 
Many  ticket-of-leave  men  would  reform  if  they  could, 
bat  they  have  not  aod  never  can  have  an  opportunity  for 
Kfitontion  in  England ;  they  have  no  honest  mode  of  life 
open  to  them.  What  ahadl  be  done  with  them,  then? 
The  Fallcland  lalanda  appear  to  me  suitable  for  the  forma- 
tion of  a  penal  settlement.  They  are  sparsely  inhabited, 
efcape  would  not  be  easy,  and  the  climate  is  not  severe. 
Some  of  the  agricultural  class  of  convicts  might  be 
alloved  to  settle  upon  small  garden  farms,  and  work  out 
the  payment  by  the  produce ;  others  might  usefully  em- 
ploy themselves  in  thoee  occupations  which  they  might 
be  jveviouflly  taught  in  the  home  prisons,  as  tailoring, 
(hoemaking,  carpentry,  blacksmithing,  dec  Good  be- 
lurionr  for  a  term  might  entitle  them  to  send  for  their 
fiTes,  and  thus  some  ray  of  hope  of  constructing  a  family 
be  held  out  to  them ;  and  a  face  to  face  grapple  with  nature, 
sibeit  rough  and  stormy,  would  be  more  lilcely  to  improve 
and  elevate  the  man,  when  brightened  by  hope,  than  the 
morbid  influences  of  imprisonment. 

ADyANTAGES  OF  COLONIZATION. 

The  surface  of  Great  Britain  being  limited  it  follows 
tbt,  as  the  population  increases,  the  capacity  of  the  land, 
if  devoted  to  purely  agiicultural  purposes,  would  soon  be 
overtaken  and  eventually  surpassed. 

The  needs  of  a  large  and  increasing  population  can 
only  then  be  met  by  increasing  the  non-agncultural  pro- 
portion of  those  who  remain  in  England  and  by  trans- 
ylaoting  others. 

In  1861,  the  population  per  thousand  appears  to  have 
been  composed  of 

24  Professional. 
674  Domestic. 

31  Commercial. 
101  Agricultural. 
242  Industrial.      * 

28  Not  defined. 

1,000 

It  would  seem,  then,  that  as  the  quantity  of  land  can- 
not be  enlarged,  the  agricultural  class  must  remain 
Btationary  in  numbers  or  diminish,  which  latter  is  the 
more  likely  to  be  the  case  from  the  improved  mechanical 
appliances  brought  into  use  for  the  cultivation  of  the  soil, 
^  it  is  within  possibility  that  the  industrial,  which  even 
Q0«  is  more  than  double  the  agricultural,  might  event- 
inlly  become  too  productive  for  the  needs  of  its  own 
liotited  community.  The  endeavour,  therefore,  of  all 
nomi  statesmanship  should  be  to  adjust  the  demand  to 
the  production,  and  by  such  encouragement  of  emigration 
t<iad  to  the  growth  of  purchasers  in  some  measure  pro 
I«Ttionate  to  the  necessary  increase  of  manufactures. 

Our  colonies  afford  this  plantation  or  nursery-ground 
for  the  growth  of  purchasers,  the  aggregate  of  the  land 
available  being,  according  to  the  table  at  page  414,  prac- 
tically unlimited,  and  the  home  deficiency  of  area  is  thus 
amply    compensated    by    the    extent    of    our    colonial 
posKiSBions.    Another  advantage  of  having  so  large  an 
extent  of  acreage,  in  the  form  of  colonies,  is  tiiat  the 
emigi:antr  do  not  remove  from  the  laws  and  manners  to 
Jjhich  they  have  been  accustomed  ;  they  convey  wiih 
toetD,  apcjt  ^nfX  on  arrival,  the  same  political,  religious, 
^  KHsial  thoughts  and  habite.    Similar  climate,  area, 
^  soil,  would  not  be  so  advantageous,  if  the  emigrants 
telt  that  they  were  going  to  a  country  under  a  despotic 
government,  or  one  where  the  laws  would  be  found  to 
J^er  much  from  those  of  the  land  they  had  left.    The 
.   |f«  and  habita  of  the  emigrants  having  been  acquired 
ui  li'ngland,  they,  to  a  great  extent,  load  to  a  demand  for 
nome  productions  for  their  gratification,  a  veiy  important 
™wter  in  a  commercial  point  of  view. 
A  third  great  advantage  derived  from  the  colonies  is 

^^^  sphere  they  afibrd  lor  the  prosecution  of  theoretical 


and  practical  science.  And  here  multitudinous  nameS) 
crowd  upon  the  memory.  One  dare  hardly  individualise 
for  fear  that  the  very  next  moment  the  name  of  a  second 
equally  bright  star  may  shoot  across  the  sky. 

Let  me  remind  you  how  much  we  owe  to  Captain  Cook 
pre-eminently,  to  Banks,  and  Solander,  and  ^at  our 
most  learned  botanist,  Robert  Brown  spent  years  in 
Australia ;  the  speculative  Darwin,  whose  views  are  shaking 
the  seientific  world,  studied  the  coral  reeA  when  oat 
amongst  the  Australian  colonies.  The  names  of  Beete 
Jukes,  Logan,  Bennett,  Falconer,  Hooker,  and  Huxley 
are  symbols  of  legions  of  similar  worthies,  whose  bold, 
broad  philosophy  has  been  to  a  great  extent  the  result  of 
the  open  eye  due  to  the  deep  questioning  of  nature  in  her 
various  forms  in  our  new  colonies.  India  opened  out  new 
fields  for  botanical  researdi;  Australia  disclosed  an 
entirely  new  series  of  animal  life;  and  Canada  has 
afforded  a  magnificent  field  to  our  geologists,  the  earliest 
form  of  animal  life  on  our  globe  having  been  there 
recently  discovered  in  a  stratum  far  below  that  in  whk^ 
life  had  been  previously  observed. 

And  for  practical  science  how  vast  the  field.  The 
maiine  of  the  country  is  employed  and  developed 
in  the  form  of  large  emigrant  vessels  and  coasters 
to  the  incredible  extent  of  many  millions  of  tons. 
Need  X  do  more  than  call  attention  to  the  innumerable 
surveyors,  engineers,  architects,  and  educators  who  find 
ample  scope  and  remuneration  for  their  talents  in  the 
colonies.  The  surveys  and  canals  of  India,  the  railway 
and  bridges  of  Canada,  the  road,  harbour,  dock,  telegraph, 
and  mill  works  in  every  latitude  and  longitude  witness  to 
the  enlarged  school  of  mechanical  and  engineering  science 
ier  which  England  has  become  the  centre  and  eye  of  the 
world. 

The  late  Sir  George  Comewall  Lewis,  in  his  valuable 
essay  on  the  Government  of  Dependencies,  enumerates  nx 
advantages,  or  supposed  advantages,  which  nations  have 
thought  they  denved  from  colonies,  viz. : — 

1st.  Tribute  and  revenue  paid  by  the  dependency. 

2nd.  Assistance  for  military  or  naval  purposes  furnished 
by  the  dependency. 

8rd.  Advantages;  from  its  trade  with  a  dependency  in 
the  sense  of  a  monopoly  of  special  privileges. 

4th.  Facilities  afforded  by  dependencies  for  the  emigra- 
tion of  its  surplus  population,  and  an  advantageous 
'employment  of  its  capital. 

5th.  Transportation  of  convicts  to  a  dependency. 

6th.  Glory. 

It  will  be  seen  from  my  preceding  remarks  that 
scarcely  any  of  these  are  now  of  great  importance 
to  England  as  the  dominant  country.  If  any,  her 
benefits  are  of  a  moral  and  intellectual  character. 
I  have  named  the  extent  of  land,  similarity  of  laws, 
sphere  for  the  cultivation  of  theoretical  and  practical 
science,  but  I  cannot  pass  over  another  advantage,  as  I 
regard  it — I  refer  to  the  variety  and  quality  of  the  openings 
for  the  studying  and  learning  the  art  of  government  which 
our  numerous  colonies  and  dependencies  present.  Elducated 
men  from  £}ngland  depart  from  our  shores  to  undertake 
the  government  or  charge  of  millions  of  men  scattered 
over  all  the  earth,  thousands  of  miles  from  the  mother 
country— called  to  rule  mixed  races,  to  rely  upon  them- 
selves, to  raise  armies  if  need  be,  to  work  upon,  to 
countenance,  to  conciliate  conflicting  interests  and  passions ; 
as  dictators  to  decide  for  themselves  on  the  moment,  and 
with  only  the  salutary  moral  fear  of  a  distant  English 
public  opinion  to  check  or  control  them  beyond  the  high 
tone  of  their  own  character.  And  in  this  respect  our 
colonies  afford  a  magnificent  school,  highly  beneficial  to 
the  colonies  or  dependencies,  the  mother  country,  and  the 
world.  Do  we  not  all  feel  a  tmgle  of  proud  satisfaction 
that  men  of  the  stamp  of  Hastings,  Clive,  Wellesley, 
Metcalfe,  Elgin,  Canning,  and  Lawrence  should  govern 
large  portions  of  the  human  race,  and  that  they  are  our 
countrymen,  in  many  cases  sprung  from  the  ranlu  by  the 
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Ofttive  energy  of  tlMir  Barpuriiig  talents,  which  have  raised 
them  to  the  highest  positions  of  fame  and  nsel«lness. 

DlSADVAKTAGBS  OF   COLONIES  TO  THE  HoME   Ck>nNTBT. 

The  advantages  we  have  named  are  not  withont  draw- 
tncks.  Philosophers  tell  us  that  the  effect  of  natural 
forces  diminishes  in  far  greater  ratio  than  the  mere  dis- 
tance from  tlie  centre  of  power,  and  history  retsords  that  as 
nations  or  conqneiXNV  have  attempted  to  rule  over  or  con* 
qner  remote  provinoes  the  hold  has  ever  been  loose,  diffi« 
cult,  transitory,  and  failing,  generally  felt  to  be  oppresave 
by  the  province,  always  exhanstive  of  men  and  money  to 
the  dominant  state.  And  wherever  the  governing  power 
has  either  attempted  to  compel  the  inhabitants  to  render 
military  service  or  "to  contribate  by  taxation  to  the  needs 
of  the  central  authority,  the  result  has  been  the  same, 
whether  under  Greek,  Roman,  Spanish,  or  English  rule. 
Confining  our  thoughts  to  a  slight  survey  of  our  own 
English  position,  we  may  observe  that  our  army  being 
small  and  derived  from  volontary  enlistment,  the  neces- 
sity of  garrisoning  so  many  colonies  places  us  at  a  great 
disadvantage  in  carrying  on  any  considerable  military 
operations  by  land,  whether  at  home  or  abroad.  Had  the 
whole  English  army  been  available  for  the  Crimean  war 
our  national  position  in  that  affair  would  have  been  alto- 
gether difiersnt,  both  as  regards  allies  and  foes.  Were 
the  islands  of  Great  Britain  the  only  coasts  we  have  to 
guard,  our  fleet  would  be  amply  sufficient,  when  at  its 
least  effective  strength,  to  render  us  safe  from  attack ;  but 
the  fleet,  like  the  army,  is  scattered  in  detached  fragments 
the  world  around — a  frigate  here — a  liner  thei'e— thou- 
sands of  miles  apart.  Not  only  do  we  suffer  from  the 
available  fonce  at  home  being  so  crippled  in  numbers,  but 
the  retention  of  colonies  requires  both  our  army  and 
navy  to  be  much  more  numerous  and,  therefore,  more 
costly  than  if  wc  had  the  home  country  only  to  defend, 
and  this  great  expense  (it,  perhaps,  would  not  be  too  mnch 
to  say  half  the  total)  falls  heavily  on  the  English  tax- 
payer. Our  colonies  present  our  most  vulnerable  point  to  an 
enemy,  the  attack  can  be  concentrated  upon  any  one  spot, 
whereas  the  means  of  defence  are  widely  scattered.  Can 
anyone  doubt  for  a  moment  that  the  unseemly  language 
and  overbearing  conduct  of  the  United  States  of  America 
during  80  many  years  past  have  been  entirely  owing,  not 
to  any  real  cause  of  offence  given  by  the  people  or  the 
government  of  this  country,  but  to  the  fact  that  we  have 
one  vulnerable  place  in  the  event  of  war  with  the  Federal 
States.  We  should  have  the  almost  impossible  task  of 
defending  a  land  frontier  of  twelve  hundred  miles  in 
length  which  could  be  crossed  at  any  spot  by  an  invading 
army.  Combinations  of  other  naval  powers  could  pounce 
upon  S3me  of  our  colonies  and  temporarily  occupy  and  cause 
great  disti'ess  to,  if  not  permanently  possess  them,  but  in  the 
ca«e  of  Canada  no  sea  voyage  is  necessary,  we  are  exposed  to 
the  attacks  of  an  ambitious  people,  now  possessing  a  large 
army,  the  reabporption  of  which  into  the  ordinary  occupa- 
tions of  life  will  nMjuire  all  the  judgment  of  the  governing 
powers. 

It  may  be  said  that  the  Imperial  Government  can,  by 
moderation,  wisdom,  and  uprightness,  prevent  such  a 
result,  or  at  least  so  control  its  conduct,  that,  whatever 
may  ensue,  it  will  stand  justified  in  the  sight  of  the  world. 
The  danger,  and  the  vast  expense  it  causes,  neverthe- 
him  exist,  and  Canada  is  a  continual  anxiety. 

Thus  far  with  reference  to  the  danger  we  incur 
fV^om  other  nations  and  governments  on  account  of  our 
colonies.  In  many  cases,  however,  the  home  country  has 
to  bear  the  burden,  wholly  or  in  part,  of  local  wars  to 
which  she  has  no  inclination — >ware  entered  into  without 
her  consent,  contrary  to  her  advke,  and  for  purely  local 
reasons  and  advantages,  and  out  of  which  England — as 
England — can  derive  neitlter  benefit  nor  honour.  1  refer 
to  such  wan  as  many  of  those  we  have  had  in  India,  at 
the  Cape,  and,  at  the  present  moment,  in  New  ZeaLuid. 
One  or  two  sentences  in  reference  to  the  last  will  put 
'Ms  subject  in  a  clear  light.    That  question  has  three 


aneots : — Ist.    The  Imperial.    2nd.  The  Colonial.    3M. 
The  Native. 

Before  New  Zealand  became  a  colony,  the  Imperial 
Government  ent^ed  into  an  arrangement  with  the 
natives,  one  item  of  which  arrangement  was  that  the 
natives  should  be  allowed  to  keep  their  land  if  they 
chose,  and  neither  be  compelled  to  part  with  it  by  sde 
nor  have  it  taken  away.  The  Colonial  Govemmeot 
cannot  cancel  the  obligations  of  that  treaty,  whether 
wisely  or  unwisely  made,  but  years  subsequently  to  ths 
arrangement,  and  after  a  constitution  had  been  granted  to 
the  European  part  of  the  community,  the  anxiety  to  ob- 
tain land  for  speculative  purposes  (it  cannot  be  for  preBenl 
settlement,  because  no  one  will  contend  that  the  liod 
now  owned  by  Europeans  is  brought  under  cultivation  to 
anything  like  its  full  extent),  caused  the  Colonial  Goveio- 
ment  to  purchase  land  from  a  chief  who  was  not  ihe 
rightful  owner.  When  possession  was  refused,  instead  of 
pausing  and  inquiring  into  the  merits  of  the  case,  a  coam 
suggested  to  the  Local  Government,  by  the  Bishop  aai 
the  Chief  Justice  on  the  spot,  and  by  myself  in  EngUod 
to  the  late  Duke  of  Newcastle,  the  v^cng  maid  title  wu 
supported  by  an  armed  force,  and  this  I  consider  to  have 
been  the  primary  cause  of  the  present  war.  After  the 
arrival  of  the  new  Governor,  the  question  of  the  title  wm 
investigated  and  the  land  ffiven  up,  but  bitter  feelings  hid 
arisen,  revenge  and  all  the  bad  passions  which  murder, 
robbery,  and  burning  create,  had  by  ihis  time  taken  deep 
root  ami  extended.  And  England*  has  had  to  pay  some 
millions  of  money  for  a  war  incun-cd  chiefly  about  thii 
miserable  squabble  respecting  600  acres  of  land. 

I  name  this  one  case  to  show  our  liability  io  incur 
enormous  exj^nse  for  the  sake  of  our  colonies.  However 
right  or  wrong  they  may  be,  we  must  stand  by  them  even 
in  their  local  wars.  The  Colonial  Government  may  ay, 
**  Let  us  alone  and  we  will  settle  our  own  local  diffi- 
culties," but  they  should  also  recollect  that  the  Home 
Government  cannot  always  allow  such  license,  its  own 
word  and  arrangements  have  some  claim  to  be  upheld, 
and  in  the  present  instance  the  local  government  waa 
not  in  existence  when  the  bargain  was  made;  the 
arrangement  was  made  direct  with  the  Queen's  representa- 
tite,  and  the  government  of  the  natives  has  always  been 
excluded  fVom  colonial  control. 

Again,  at  one  period,  when  this  country  could  send  it* 
convicts  almost  whithersoever  it  preferred,  when  oiff 
home  manufacturers  wore  highly  favoured  against  foreign 
productions,  when  we  had  the  monopoly  of  colonial  ship- 
ping and  carrying  trade — selfishness  might  have  induced 
us  to  retain  our  colonies  with  a  pertinacity  comparabb 
to  the  vigour  with  which  we  had  obtained  then. 
But  now,  when  they  are  placed  upon  the  same  ba* 
as  ourselves,  in  reference  to  trade ;  when  perfect  freedon 
exists  in  all  or  nearly  all  of  our  colonies;  nay,  when  some 
of  them  are  contemplating  and  even  enacting  protective 
duties  against  the  homo  country,  1  must  boldly  say  that 
our  liabilities  on  their  account  are  so  great,  that  whea- 
ever  any  one  of  our  colonies,  or  all,  are  disposed  U> 
separate  fi-om  the  mother  country,  and  are  no  longer 
desirous  of  sheltering  themselves  under  the  parental 
roof,  but,  like  grown  up  sons  and  daughters,  are  amhi- 
tiouB  to  settle  for  themselves,  I  should  cheerfully  assent, 
wishing  them  all  success  and  God-sjteed. 

Sbpailatioh  fbom  thb  Motbbr  CooKTBr. 

This  brings  me  to  inquire  whether  the  colonietj  them- 
selves desire  to  withdraw  from  the  govei-nment  of  tne 
home  country  ?  I  believe  they  all  desire  to  retain  their 
connection  with  the  home  country.  However  free  a[» 
unbecoming  may  be  the  language  of  some  of  the  coloni* 
towards  the  home  government,  occasionally  amounting 
almost  to  insolence,  yet  looking  at  the  niatter  broaJV 
and  over  a  lengthened  period,  it  must  be  mhetitBUDjii) 
asserted  that  there  is  not  at  the  present  moment  a 
single  colony  at  all  desirous  of  throwing  off  allegiaDW 
to  the   home   country.     Two   or   thiw  reasons,  out 
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of  many  which   might  be    giveQ  for  this  satisfactioD, 
may  he  named.     ITirat,  for  the  most  part  the  colonists 
have  bad  large  and  liberal  constitutions  granted  to  them, 
whereby  each  colony  is  empowered  to  make  its  own  laws, 
nise  its  revenue  in  the  form  most  agreeable  to  itself,  an  act 
which  it  sometimes  does  very  much  to  the  prejudice  of 
the  home  country — in  fact,  with  few  exceptions,  to  govern 
it«elf  an  independently  as  if  it  were  a  distinct  nation. 
Not  only  so.  but  they  possess  the  additional  advantage 
of  bearing  hut  a  comparatively  small  share  of  the  cost  of 
their  own  defence,  and  have  the  moat  powerful  maritime 
nation  in  the  world  couimitted  to  their  protection.     And 
it  ii  scarcely  too  much  to  assert  that  if  the  flag  of  England 
were  hauled  down  and  ceased  to  wave  over  our  colonial 
pQS9es8ionii,  the  smaller  ones  would  most  certainlv,  and 
tfie  larger  ones  very  probably,  soon  fall  a  prey  to  less 
lenient  control  than  the  British.    Again,  consider   the 
rate  at  which  the  several  colonies  borrow  money  for  their 
local  improvements.    The  direct  monetary  advantage  of 
the  guarantee  of  the  home  government  is  very  consider- 
able, or  it  would  not  be  so  eagerly  sought.    Even  without 
that,  a  British  colony  comes  into  the  money  market  with 
confidence,  and  secures  loans  on  terms  which  most  foreign 
coQntries  would  be  extremely  glad  to  obtain. 

There   is  another  matter,  which  the  better  class  of 
colonists  deem  of  great  importance  in  a  social  point  of  view. 
If  detached  from  the  old  country  they  would  probably, 
almost  necessarily,  form  republics,  and  have  all  the  burn- 
ing heats  of  violent  political  partisanship,  presidential 
elections,  &c.,  and  take  their  whole  tone  of  society  from 
the  narrow  limits  of  a  small  population,  the  key-note  of 
public  feeling,  sentiment,  and  manners  being  struck  from 
the  uneducated  mass,  working  from  below,  if  1  may  so 
speak,  upwards.    Quite  apart  from  all  questions  of  de- 
pendence and  monetary  and  material  advantages  or  dis- 
advantages of  a  connection  with  the  mother  country,  the 
best  class  of  colonists  value  this  connection  for  reasons 
which  may  be  thus  stated :— Nominated  by  her  Majesty, 
who  is  too  elevated  by  her  position  to  have  any  other 
motive  than  the  welfare  of  the  colonial  community,  the 
aathority  of  her  appointed  governor  unembarrassed  by  local 
ties  or  influences,  fresh  to  the  colony,  and  generally  a  man 
of  saperior  education  and  knowledge  of  the  world*  acoom- 
panicMl  by  an  accomplished  wife,  a  lady  by  manners  and 
birth ;  the  prestige  of  a  bishop  and  dergy  carrying  to  a 
greater  or  less  extent  profound  respect  for  the  learning 
of  Oxford  and  Cambridge  to  the  uttermost  corners  of  the 
earth ;  the  presence  of  military  officers,  the  mild  excite- 
ment of  the  inspection  of  the  few  troops  stationed  in  most 
of  the  colonies,  the  periodical  playiog  of  the  military 
bands,  enlivening  the  otherwise  dull  business  existence 
and  softening  the  rude  competition  of  the  majority  of 
ihe  settlenk- all  these  the  colonists  feel  tend  to  raise  the 
tone  and  give  an  old-home  air  to  colonial  society.    Again, 
tl^  visits  of  our  men-of-war  are  always  looked  forward  to 
with  pleasure,  even  the  solemn  magisterial  office  regard- 
ing the  escapades  of  Jack  ashore  with  a  very  lenient  eye ; 
and  the  yonngest  and  most  mischievous  middy  who  oan 
display  her  Mi^esty's  button  may  safely   reckon  upon 
finding  a  hearty  welcome  in  every  settler's  home,  whether 
the  yerleit  log-hut  or  of  palatial  pretensions.     Many 
military  and  naval  officers  form  such  associations  and 
attachments  in  the  colonies  in  which  they  may  have  been 
temporaily  located  that  they  eventually  retire  from  active 
iervioe  aod  beoome  seiUan;  and  so  much  are  they  desired 
as  colonists  that  special  advantages  are  generally  offered 
to  settlers  who  may  have  belonged    to    her  Majesty's 
service.     Now,  all  must  admit  that  the  presence  of  a 
small  coart,  if   we  may  so  term  it,  comprised  of  the 
elements  we  have  named,  is  very  advantageous  to  a 
colony ;  and  I  venture  to  assert  that  this  class  of  advan- 
tages, more  than  the  pecuniary  benefits  arising  from  the 
presence  of  government,  induce  those  violent  contests  for 
the  honour  of  being  the  capital,  which  we  see  exhibited  in 
every    colony.     Witness   the   dispute   as   to   whether 
Montreal,  Toronto,  or  Ottawa  should  be  the  capital  of 


Canada,  and  the  pertinacity  with  which  the  rival  claims 
of  Auckland,  Wellington,  Nelson,  and  Marlborough  have 
been  put  forward  for  the  honour  of  being  the  capital  of 
New  Zealand;  the  same  may  be  said  of  Calcutta,  which 
otherwise  would  certainly  not  long  remain  at  the  present 
day  the  capital  of  India. 

Confederation. 

I  now  venture  to  offer  a  few  remarks  on  a  subject 
which  is  becoming  important,  inasmuch  as  the  results 
of  the  discussion  now  going  on  will  affect,  for  good  or 
evil,  large  territories  of  the  globe,  and  millions  of  ita 
inhabitants,  of  English  blood,  speaking  our  language, 
and  retaining  more  or  less  the  habits  and  love  of  the 
old  country,  and  in  whose  destini:^  we  cannot  but  feel  a 
great  interest.  Colonies-  are  first  formed  by  a  stnali 
settlement  being  made  on  the  coast  of  somo  newly- 
discovered  island  or  continent,  and  di^ttance  from  the 
mother  country  necessitates  the  speedy  establisliment  of  a 
government,  if  such  has  not  been  previously  arranged 
before  the  departure  of  the  colonists.  As  the  stiajrgliug 
colonists,  with  their  innate  love  of  wandering,  proceed 
further  and  further  from  the  primary  settlement,  often 
leaving  large  unoccupied  gaps  between  the  settled  diMtricts. 
it  becomes  advisable  to  have  a  second  and  a  third  focus  of 
government,  in  order  to  bring  these  scattered  populations 
under  control.  Hence  boundaries,  separate  governors, 
legislatures,  and  revenue  laws,  applicable  to  the  peculiar 
needs  of  each  community.  In  process  of  time  these 
communities,  becoming  more  numerous,  approach 
and  touch  each  other,  and  that  which  formerly 
was  a  necessity  for  separate  colonial  legislation  be- 
comes incidentally  followed  by  inconvenienoes.  Local 
jurisdiction,  difference  of  revenue  duties,  weaknesses 
from  dissension,  all  occasion  difficulties  and  disputes. 
From  this  cause,  and  more  particularly  from  the  threatening 
language  of  the  government  of  the  Federal  States  of 
North  America,  this  question  of  the  federation  of  colonies, 
has  recently  been  revived.  Time  does  not  permit  us  to 
discuss  this  matter  largely,  but  it  may  suffice  to  point  out 
a  few  of  the  main  principles  which  should  guide  the 
establishment  of  a  federation. 

Ist.  Equitable  adjustment  of  taxation  and  duties, 
internal  and  external,  for  revenue  purposes,  that  there 
may  be  do  induoements  to  smuggling  and  fraud,  and 
the  expense  of  frontier  oustom-housea,  watchmen,  or  ooaat- 
guards  may  be  rendered  unnecessary. 

2nd.  One  system  of  monetary  regulations,  currency, 
coinage,  and  banking  laws. 

drd.  Uniform  criminal  and  oommeroial  lavs. 

4th.  General  application  of  loans  for  publio  works, 
and  combined  naval  and  military  defences. 

The  disadvantages  of  confederation  of  this  kind  are  to  be 
found  in  the  comparatively  greater  attention  which  would 
be  given  to  general,  rather  than  to  the  individual  or  local 
interests  of  the  separate  districts  or  provinces,  and  the 
subordination  of  the  loeal  governments  to  the  central 
authority,  the  consequent  diminished  importance  of  the 
provincial  councils  and  eapitals,  the  swallowing  up  of  the 
local  in  the  central,  and  the  want  of  recognition  of  these 
peculiar  advanta^^es,  which  each  small  colony  believes 
itself  in  a  position  to  offer  to  the  intendiug  settler. 
On  the  other  hand  the  advantages  are  manifold. 
All  bolder  disputes  about  taxation  and  raveooe  would 
entirely  cease.  Is  it  not  absurd,  for  instance,  that  goods 
imported  into  South  Australia  should  pay  one  rate  of  duty, 
and  through  Victoria  another,  and  that  the  running  of 
customable  goods  across  the  border  of  adjoining  colonies 
should  be  a  source  of  profit  to  the  unscrupulous,  attended 
at  the  same  time  with  great  expense  to  tne  colony  more 
highly  taxing  any  given  article,  in  order,  by  customs* 
stations  on  the  frontier  line,  to  protect  its  revenue. 
Again,  unseemly  quarrels  about  postal  service,  as  between 
Victoria  and  New  South  Wales,  would  be  avoided  or 
overruled,  as  the  general  government  would  not  be  likely 
to  have  local  preferences.      As  each  district,  from    its 
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geographical  poaition,  animal,  vegetable,  or  miaeral 
resources,  necesBarily  varies  in  its  peculiar  reqairenientA 
and  the  inducements  it  offers  to  emigrants,  so  it  may  be 
laid  down  that,  subordinate  to  certain  general  principles 
and  laws,  which  should  include  the  tewast  subjects 
possible,  and  b^  as  clearly  defined  as  practicable,  the 
separate  provinces  or  colonies  should  possess  all  the  free- 
dom of  legislation  and  action  compatible  with  the  general 
good.  It  is  evident  that  a  fishing,  a  timber,  a  com,  and  a 
sheep-farming  colony  may  and  must  have  very  different 
modes  of  regarding  the  laws  which  should  govern  it& 
taxation,  its  offers  of  land  to  emigrants,  and  the  con> 
stitnent  elements  of  its  general  prosperity. 

It  would  seem  therefore  that  federation  may  more 
easily  be  longitudinal  than  latitudinal,  climate  having  8o 
much  more  influence  on  the  welfare  and  social  habits  of 
human  beings  than  at  first  sight  we  are  apt  to  suppose. 
A  tax  upon  wool,  for  instance,  which  would  be  oppressive 
at  one  extremity  of  a  confederation,  1000  miles  in  length 
latitudinally,  and  almost  unfelt  at  the  other,  might  be  an 
equally  felt  burthen  in  a  confederation  of  1000  miles 
length  longitudinally.  Whether  this  be  a  precisely  cor- 
rect view  in  every  case  or  not,  certain  it  is  that,  without 
permanent  and  close  similarity  of  interest,  confederation 
would  be  difficult,  ver}'  probably  not  advisable.  I'he  ex- 
citement of  a  common  danger  is  a  very  ephemeral  bond; 
and  the  moment  the  fear  of  the  threatened  danger  ceases, 
the  chafing  of  the  bond  is  inconveniently  felt.  In  the 
last  century  the  common  cause  of  severing  from  England^ 
united  the  several  colonies  of  America,  against  the  mother 
country;  but  the  danger  of  the  anticipated  punishment  for 
rebellion  having  ceased,  the  difference  of  internal  interests 
is  causing  the  most  ferocious  war  on  record. 

The  confederation  of  several  colonies  for  purposes  of 
defence  in  case  of  invasion  is  doubtless  very  desirable. 
Conquest  is  not  the  result  of  an  invading  force  being  able 
suddenly  and  momentarily  to  overrun  a  country,  for  how- 
ever disastrous  to  the  peaceful  inhabitants  such  a  visitation 
always  is,  this  curse  may  be  only  temporary,  and  the 
marauding  wave  be  eventually  driven  back.  It  is  most 
important  for  security  against  such  inroads,  to  check  their 
progress  if  attempted,  or  to  recover  lost  ground,  that  strong 
positions,  either  presented  by  natural  advantages  of  situa- 
tion, or  arising  from  scientific  constructions,  should  be 
judiciously  selected,  capable  of  offering  stubborn  resistance 
to  the  invader,  and  regai'ded  as  barriers  or  nuclei,  behind 
and  into  which  the  militia,  volunteers,  and  small  military 
force  of  the  mother  country,  to  which  every  colony  at  the 
outbreak  of  war  must  necessarily  be  limited,  may  I'esort, 
and  there  make  a  resolute  and  permanent  stand  until 
their  compatriots  may  have  time  to  rally,  and  adequate 
assistance  be  rendered  by  the  old  country.  In  other  cases 
these  defences  would  probably  consist  of  gunboats,  dykes, 
moats,  and  canals,  water  impediments  to  the  enemy. 
Plans  of  this  kind  can  evidently  be  more  advaiitageouslv 
and  successfully  carried  out.  the  larger  the  population 
contributing  such  mutual  assistance,  and  the  greater  the 
area  for  Feleoiion  of  good  defence  points.  The  rallying 
forts  or  entrenched  camps  would  be  comparntivcly 
fewer,  but  much  stronger  and  more  imposing  to  the  invader 
than  if  each  colony,  island,  or  province  had  to  rely 
upon  itself  unaided ;  and  the  naval  and  military  com- 
binations would  be  more  effective  and  likely  to  secure 
the  general  result — the  common  defence.  In  thi.'4  heiise 
the  union  of  several  colonies  is  much  to  be  encouraju^ed. 
1  do  not  at  all  agree  with  ihe  idea  that  because  Canada  is 
not  a  desirable  seat  of  war  for  England,  therefore 
no  attempt  should  be  made  at  defence.  Our  being  at  a 
disadvantage  there  is  a  circumstance  we  cannot  avoid, 
and  must  accept  as  we  find.  We  should,  of  course,  not 
select  it  as  our  field  of  battle,  but  when  we  know  it  is 
our  weakes^t  place,  of  which  the  enemy  would  be  sure  to 
avail  himself,  I  read  neither  English  history  nor  the  national 
characteristics  aright  if  I  could  believe  for  one  moment 
that  we  would  expose  some  three  or  four  millions  of  our 
,  fedlow  subjects  to  the  tender  mercies  of  ao  army  under  such 
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It  will  be  obeerved  that  the  West  Coaats  of  both  Sorope  and  NortK  America  are  warmer  thasvthe  Bast  Coasts,  mi 
Utitude  of  their  porition.    The  average  temper:     -of  Londoa  is  aboat  the  same  as  th^:ofi  Philadelphia,  ^^^^ 
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^  that  the  British  IsIancU,  British  Columbia,  and  Vanooaver's  Island,  are  much  warmer  than  is  due  to  the  mere 
u  140  fof^h^  KKiih;  and  the  St.  Lawrence,  which  is  south  of  the  Thames,  is  frozen  over  several  months  every  year. 
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a  man  as  Butler,  without  aiding  them  to  make  the 
best  attempt  at  local  resistance  possible  under  the  circum- 
stances. 

The  question  of  colonial  defence  appears  to  be  com- 
posed of  three  elements — mode  of  defence—expense 
— men.  It  would  seem  that  the  particular  mode  of 
defence  in  any  given  case  must  be  left  to  the  professional 
scientific  advisers  of  the  Grown  and  the  colonies,  with  the 
understanding  that  the  object  is  not  for  an  English  army  or 
navy  so  much  as  for  the  local  force.  The  expense  of  the  per- 
manent works  in  any  given  case  should  be  borne  by  the 
colony,  as  it  would  be  incurred  for  its  special  benefit,  and  the 
money  would  be  spent  among  its  population ;  but  as  any  war 
to  which  the  colonies  might  be  exposed  might  be  caused 
by  imperial  considerations,  there  would  be  little  objection 
to  the  home  government  guanmteeiog  the  interest.  As 
the  armament  could  be  better  provided,  so  that  expense 
might  be  borne,  by  the  home  government,  which 
would  have  control  over  its  disposal  and  removal. 
Colonists  should  recollect  that  England  is  safe  from 
attack ;  that  we  incur  large  expenses  both  of  money  and 
time  on  their  behalf ;  money  in  taxes  for  the  support 
of  an  army  and  navy  principally  employed  in  their 
defence,  and  time  in  large  numbers  of  our  people 
learning  drill  and  the  duties  of  soldiers,  that  we  may  alloW 
our  regular  troops  to  be  distributed  all  over  the  world. 
As  to  the  men,  no  binding  rule  can  be  laid  down ;  the 
number  of  the  imperial  forces  must  depend  at  all  times 
upon  its  other  needs;  as  a  general  principle  the  home 
force  permanently  located  in  any  one  colony  could  only 
be  very  small.  Our  colonies  have  been  freed  from  con- 
trol ;  their  legislation  is  seldom  advantageous,  often  ad- 
verse, to  the  mother  country,  and  they  must  learn  to  bear 
the  pecuniary  burden  of  their  own  local  defence. 

CONOLUBION. 

Upon  the  great  empire  which  is  presided  over  by  our 
sovereign  lady  Queen  Victoria,  the  sun  ever  shines;  and  as 
the  morning  gun  boometh  in  a  thousand  ports,  our  pleasant 
red  ensign  floats  out  in  the  bright  sunlight,  greetea  with  a 
home  thrill  which  only  the  emigrant  exile  can  feel,  for 
under  its  protection  thought,  speech,  and  action  are 
free  as  the  breathing  wind  which  flutters  through  its  wavy 
folds.  At  its  sight  ever  the  morning  prayer  or  evening 
blessing  welleth  up  in  the  hearts  of  English  men  and 
women,  encircling  the  earth  in  one  bond  of  union,  free- 
dom, and  progress,  for  after  the  longest  lapse  of  years,  the 
look  is  still  to  Old  England  as  their  homo.  Shall  the 
freedom  we  enjoy,  and  which,  by  our  colonial  empire,  is 
spreading  throughout  the  world,  be  curtailed  and  shorn 
of  its  proportions,  or  shall  we,  faithful  to  our  high  trust, 
difiuse  throughout  the  world  the  liberty  which  our 
forefathers  died  to  achieve,  and  with  our  privilege  accept 
its  responsibilities?  We  think  our  countrymen  will  give 
but  one  emphatic  answer  to  the  question ;  and  while  our 
colonial  brothers  desire  to  remain  under  the  mild  rule  of 
our  widowed  Queen,  they  will  ever  find  their  English 
friends  willing  to  stand  with  them  shoulder  to  shoulder 
on  their  behalf,  ready  for  quiet  victory  or  silent  death. 

DISCUSSION. 

The  Chaibman,  before  inviting  discussion  on  this  in- 
teresting and  important  subject,  would  make  a  few  obser- 
vations upon  the  singularly  valuable  paper  which  they 
had  just  heard.  Mr.  Stones  had  observed  that  he  had 
purposely  abstained  from  sayip*;  anything  about  ancient 
colonization;  but,  from  the  very  able  character  of  the 
paper  throughout,  he  (the  Chairman)  could  have  wished 
tliat  subject  had  been  treated  of,  because  it  was  one  of  the 
most  interesting  in  t)io  woild.  All  wc  have  in  taste,  in 
art,  in  beauty,  m  poetry,  and  in  philosophy,  came  from 
the  Greek  colonies,  which  had  led  to  the  foundation  of 
Ilonio.  ^  This  subject  was  peculiarly  uiterestiug  to  our- 
selves, inasmuch  as  it  would  seem  to  have  been  our  mission 
to  conquer  the  dusky  nations  of  the  east,  and  to  people 
Ho  lauds  of  the  fertile  south  with  a  race  of  hardy 


islanders.  He,  therefore,  quite  agieed  with  the  senti- 
ments expressed  by  Mr.  Stones  with  regard  to 
emigration,  of  which  it  might  truly  be  said  that 
**it  blesseth  him  that  gives  and  him  that  takes." 
A  farmer  in  Wiltshire  had  lately  stated  to  him  that  he 
remembered  the  time  when  the  labourer  considered  him- 
self well  paid  with  the  price  of  a  bushel  of  wheat  for  his 
wages ;  he  was  now  paid  the  price  of  two  bushels,  thus 
showing  the  effects  of  emigration  upon  the  welfare  of 
those  who  remained  at  home.  He  quite  agreed  that 
emigrants  should  be  men  who  could  do  hard  work— pro- 
fessional men  were  not  so  much  wanted.  With  reganl  to 
the  supply  of  raw  materials  from  our  colonies,  he  could 
only  say  this — that  in  the  late  dearth  of  cotton  we  iiad 
searched  the  world  through  for  supplies  of  that  materiil. 
The  magnificent  empire  of  the  Brazils ;  the  south  d 
China,  containing  the  most  industrious  population  is  tie 
world;  the  valleys  of  the  Tigris  and  Euphratetbd 
together  given  us  but  litUe;  but  from  our  <M 
dependency  of  India  we  had  obtained  about  four- 
fifths  of  our  recent  supply.  This  showed  how  im- 
portant an  influence  British  rule  exercised  in  yn- 
moting  the  supply  of  such  raw  materials  as  we  required. 
He  differed  from  the  author  of  the  paper  in  his  idea  thit 
mechanical  contrivances  would,  have  the  effect  of  making 
labour  cheaper.  He  saw  beforo  him  an  honourable  frieod 
(Mr.  Bazley)  who  had  a  great  deal  to  do  with  mechaDical 
contrivances,  and  he  was  sure  he  would  confirm  theitate* 
ment  that  the  more  mechanical  contrivances  thrived 
the  more  they  tended  to  make  labour  dear.  With 
machinery  a  man  worked  with  the  fingers  of  a  giant,  apd 
was  consequently  better  paid  than  if  he  did  the  work  witii 
his  own  hands,  as  the  production  was  so  much  greater. 
In  fact,  mechanical  contrivances  ultimately  tended  to 
raise  wages.  With  regard  to  the  danger  of  foreign  attacb 
upon  our  distant  colonies,  no  doubt  that  danger  was  in* 
creased  in  proportion  to  the  spread  of  civiliasation  over  th« 
world.  It  was  thus  rendered  necessary  for  the  mother 
country  to  maintain  enormous  armaments  and  fleott 
for  the  protection  of  the  interests  of  her  colonie^, 
but  these  also  afforded  us  the  means  of  making  efiecti^e 
reprisals  in  case  of  an  attack  on  any  of  our  dependencies*  1' 
the  French  were  to  assail  our  West  Indian  colonies  we  cookl 
bombard  Brest,  or  some  other  seaport,  in  return ;  there- 
fore it  was  not  probable  they  would  do  this,  because  t\» 
retribution  would  be  greater  than  any  injury  they  could 
inflict  upon  our  distant  colonies.  There  were  in  the 
paper  some  veiy  striking  remarks  with  respect  to  the 
extraordinary  feeling  of  brotherhood  produced  by  politia^ 
and  commercial  connection.  It  would  seem  thaiiotiK 
present  day,  when  the  principles  of  free-trade  prevailed 
there  would  be  no  advantage  in  this  political  connedioo^ 
but  the  contrary  was  the  fact.  Take  for  instance  the 
Cape  of  Good  Hope,  which  was  perhaps  rather  an  ill- 
favoured  colony.  We  gave  up  Java  and  Sumatra  to  the 
Dutch  and  kept  the  Cape,  and  it  was  a  remarkable  fact 
that  our  exports  to  the  Cape  were  now  five  times  wbi- 
they  were  to  Java  and  Sumatra.  No  doubt  if  the  politi- 
cal connection  of  this  country  with  those  islands  lua 
been  maintained,  the  exports  would  have  been  mnch 
larger.  Take  again  the  instance  of  the  Mauritian-*' 
beautiful  little  island,  not  larger  than  the  Isle  of  Wight- 
The  exports  from  this  conntty  to  that  small  colooy 
were  more  than  ten  times  as  extensive  as  those  to  the 
great  country  of  Mexico  ;  three  times  as  great  m 
those  to  Moldavia  and  Wallachia ;  and  twenty  times  u 
great  as  those  to  Persia.  Then  take  India— the  cxpoftf 
to  that  country  were  twenty  millions  annually,  wherea* 
to  China,  with  a  largo  population — ^more  indii!»tnwL« 
though  less  frugal— the  exports  were  only  five  millions. 
If  we  were  in  possession  of  China  as  we  were  of  India,  t^ 
exports  to  that  countiy  would  probably  amoont  to 
one  hundred  millions  per  annum.  These  wsrs  wibc 
of  the  leading  advantages  of  our  colonial  potfeawoM- 
The  paper  referred  to  another  subject  of  importane^ 
that   was   the    granting   of   fi«e   iufftitntioofl  to  oo^ 
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colonies.  He  was  afraid  that  in  that  we  had  been 
somewhat  precipitate.  It  was  done  no  doubt  with 
the  best  intentions,  but  it  had  launched  some  of  those 
io&nt  commanitiee  into  the  wildest  demociiicy  the  world 
had  ever  seen,  and  had  given  rise  to  forms  of  government 
which  the  most  advanced  liberal  would  tremble  to  see 
iotrodaced  into  the  old  country.  He  agreed  with  what 
)\i.  Stones  had  said  on  the  subject  of  traiisportattoo.  It 
was  impossible,  in  the  present  state  of  society,  to  keep 
people  imaiared  in  gaols  for  any  very  lengthened  periods. 
ImgriionmeDt  for  life,  or  even  for  ten  or  fifteen  years, 
¥15  ttendurable  to  the  worst  of  criminals,  and  transporta- 
tloQ  »mewhere  appeared  to  be  desirable  upon  all  con- 
s^tions.  He  had  seen  the  working  of  tho  system  in 
the  Australian  colonies,  and  he  could  assure  them  that 
ODiler  the  old  plan,  which  was  after  all  not  particularly 
well  carried  ont,  the  best  results  were  produced.  The 
Falkland  Islands  had  been  suggested  as  a  locality  for  the 
tniL<portation  of  criminals,  and  in  that  suggestion  he  con- 
curred. It  was  a  very  windy  place,  where  it  was  said 
"the  hair  was  blown  off  one's  head,"  but  perhaps  that  was 
a  climatic  condition  good  enough  for  convicts.  With  re- 
gard to  oonfederation,  however  desirable  that  might  be, 
there  were  difficulties  in  the  way  of  it,  though  not  perhaps 
iiHuperable.  We  lived  in  times  when  we  had  seen  the 
great  American  Confederation  broken  up;  they  never 
could  be  friends  again,  whatever  happened;  and  this 
showed  that  in  any  confederation  of  the  Canadas  and 
other  colonies  there  would  be  great  difficulties.  With 
regard  to  what  had  been  said  as  to  the  cast  of  maintain- 
iog  the  naval  protection  of  our  colonies,  they  must  re- 
member that  our  navy  required  arsenals  all  over  the 
«orld;  and  these  must  be  furnished  whether  wo  had 
colonies  or  not.  It  must  not  bo  forgotten  that  our 
commerce  every  year  amounted  to  nearly  six  hundred 
millioDs,  includi  ng  the  carrying  trade.  The  maintenance 
of  oui"  navy  cost  ten  millions  per  annum,  and  if  it  were 
for  Dothing  else  than  for  the  protection  of  our  commorce 
OQ  the  seas  this  would  be  but  a  small  per-centage  upon 
Uie  whole. 

IVofessor  Leone  Levi  said — Proud   as   this   country 

might  be  in  having  given  birth  to  so  many  communities, 

!ome  of  which,  had  already  become  incipient  empires, 

proud  as  she  might  be  in  possessing  a  territory  so  vast, 

a  population    so  extensive,  and    resources  so  great  as 

Ittd  been  so  vividly  described  this  evening,  there  were 

^^wiaea  in  operation  which  were  likely  to  lessen  materially 

^c  need  of  possessing  such  colonies,  and  which  would 

fender  tho  poasible  separation  of  any  of  them  a  matter  of 

much  leas  solicitude  than  would   have   been  imagined 

»me  yeai's   ago.     What  were   tho   principal   benefits 

^flpa»d    to    be    derived    from   tho   colonial    system? 

""ctically    throe    only :  a    lar^e  field  for  emigration ; 

*^  extension  of  trade,  with  facilities  for  the  investment 

^  ttpital ;  and  political  strength  and  influence.     Much 

w»  aaid  of  the  field  afforded  by  colonies  for  emigration. 

ne  could   well  conceive   that  in  times  gone  by,  when 

Gantries  knew  each  other  only  by  their  armed  forces, 

*hen  there  was  no  protection  beyond  what  could  be 

^ned  by  the  national  flag  and    national    power,  it 

^*camo  necessary  fer  our  redundant  population  to  found 

TOlonies  where  they  might  establish  themselves  in  safety. 

>^  ben  war  was  the  normal  state  of  international  relations 

^  one  could  risk  himself  in  the  dominions  of  other 

^tries.     But  the  times   were   now,   happily,   quite 

^ged    in    this    respect.      Now     that     peace    was 

Reiul©  and  war  only  the  exception;  now  that  inter- 

ational  law  and  public  law  reign  supreme  everywhere, 

T?^®  ^^   no   longer    tho    necessity    of    seeking   the 

^cia  of  British  protection  within  the  national  territory. 

rlJF  emigrants  were,  in  fact,  but  little  affected  by  sucli 

^lonal  considerations.    Take  the  emigrants  for  1862  to 

/";  fJoited  States  and  British  North  America.    One  was 

rfgn,  the  oth«r  British.    Yet  59,000  went  to  the  one 

^  on^y  15,0CX)  to  tho  other.    No   doubt  a  common 

S^e,  comniioD  laws,  common  manners,  would  always 


be  important  considerations  for  an  emigrant  in  the  ohoioe 
of  a  country,  but  even  those  elementv  were  now  greatly 
modified  by  the  constant  merging  of  nationalities,  by  the 
greater  assimilation  of  manners,  the  better  knowledge  of 
languages,  and  the  greater  charity  which  obtained  every- 
where for  the  foreigner.  Secondly,  as  to  commerce  it  was 
admitted  that  a  third  of  our  entire  trade  was  now  carried 
on  with  the  colonies,  and  that  more  than  half  of  the 
entire  trade  of  the  colonies  was  carried  on  with  the 
United  Kingdom.  This  showed  that  as  the  colonies 
were  of  great  importance  to  the  United  Kingdom,  so  the 
United  Kingdom  was  of  the  greatest  importance  to  tho 
colonies,  but  that  did  not  depend  on  the  present  rela- 
tion of  the  colonies  to  the  mother  country.  It  only  evi- 
denced, on  the  one  hand,  the  capacity  of  these  territories 
to  produce  articles  of  great  and  universal  value,  and  on 
the  other,  the  capacity  of  the  United  Kingdom,  as  the 
largest  market  of  the  world,  to  attract  such  produce  to  its 
shores.  In  the  present  state  of  our  colonial  legislation 
the  colonics  were  no  longer  bound  to  send  their  produce  to 
this  country.  They  sent  it  because  they  got  here  the 
highest  price  for  it.  They  sent  it  because  they  were 
sure  of  a  market.  They  sent  it  because  they  were  greatly 
indebted  to  this  country  for  the  manufactures  they  pur- 
chased and  for  the  capital  Britain  invested  in  them.  .He 
admitted  the  fact  that  such  colonies  were  of  great  value 
to  our  trade,  that  they  supplied  us  with  articles  absolutely 
necessary  for  our  consumption  and  for  our  manafaetores, 
that  they  consumed  a  large  amount  of  British  goods, 
greater  of  course  than  other  communities ;  but  he  doubted 
whether  this  was  because  they  were  our  colonies.  •  It  was 
simply  because  they  followed  the  natural  laws  of  trade. 
As  for  the  investment  of  capital,  he  had  yet  to  learn  what 
guarantees  were  afforded  in  any  of  our  colonies  greater 
than  were  obtainable  in  other  countries.  The  advantage 
they  possessed  was  that  they  had  virgin  soil  to  work  upon 
and  infant  communities  offering  the  most  brilliant 
prospects  of  increase.  But  that  resulted  from  circum- 
stances natural  to  the  territories  themselves,  their  soil, 
their  climate,  and  their  power  of  production.  The  third 
prominent  advantage  which  colonies  seemed  to  confer 
was  strength.  But,  ignorant  as  he  was  of  the  art  of  war,^ 
ho  certainly  scarcely  thought  that,  in  a  strategic  point  of 
view,  our  colonies  were  not  of  any  great  value,  at  least 
the  greater  number  of  them.  They  were  rather  calcu- 
lated to  scatter  our  forces,  to  divert  our  attention,  and  to 
weaken  oiu*  power  of  offence  and  defence  on  the  high 
seas,  where,  after  all,  the  great  conflict  of  nations  was  de- 
cided. He  would  not  enlarge  on  this  point,  since  ^rsons 
of  greater  practical  knowledge  might  be  ready  to  disprove 
any  such  consideration.  Yet  it  was  a  question  of  im- 
portance to  consider  whether  our  colonies  wore  really  im- 
parting strength  to  the  empire  or  not.  Time,  indeed, 
was  when  the  extension  of  territory  was  considered  a 
primary  condition  of  political  influence,  but  we  know  now 
that  the  larger  the  temtoiy  the  more  difficult  it  was 
to  govern.  Look  at  Kussia,  how  hard  it  was  for  the 
central  government  effectually  to  rule  the  extremities. 
And  what  did  we  experience  ourselves  ?  Could  we  govern 
India  from  this  country?  Could  we  govern  Australia? 
It  would  be  morally  impossible.  Host  of  our  colonies 
were,  in  fact,  self-governed ;  in  some  all  authority  was  left 
in  the  hands  of  the  governor,  legislating  alone  or  with 
a  consultative  coimal;  in  some  the  power  was  in  the 
hands  of  the  legislative  council,  partly  nominated  and 
partly  elected ;  and  in  other  cases  the  authority  was  en- 
trusted to  an  elective  coiucil  and  an  elective  assembly ; 
but  in  each  case  very  little  power  was  vested  either  in  the 
Secretary  of  State  or  in  the  Queen  herself.  There  was,  no 
doubt,  much  gloiy  in  the  name  of  possessing  countries  so 
great,  but  as  to  any  attempt  to  direct  the  government  of 
them,  it  must  be  renounced  altogether.  If,  therefore,  no 
great  practical  advantages  arose  from  the  present  bond  of 
colonial  relationship,  we  might  be  quite  sure  that  the  time 
would  soon  come  when  questions  of  separation  would 
force  themselves  on  our  attention,  whether  they  were  pro- 
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yoked  by  the  colonies  themselves,  or  by  thoaghts  of  rigid 
economy,  or  otherwise.     An    evidence  of  the  altered 
state  of  public  opinion  on  this  sabject  was  given  in  the 
ceflsion  of  the  Ionian  Islands.    Some  twenty  years  ago  it 
would  have  appeared  sheer  madness  to  have  parted  with 
aach  colonies  in  an  important  position  in  the  Mediter- 
ranean.   Now  they  were  abandoned  without  a  sigh.    It 
would,  perhaps,  be  said  that  this  was  only  another  mani- 
festation of  the  grovelling  spirit  of  the  age,  but,  in  truth, 
it  was  the  result  of  a  great  change  in  the  prevailing  opinion 
as  to  the  real  sources  of  national  strength  and  prosperity. 
What  would  further  facilitate  this  impending  separation, 
would  be  theconfederations  now  negotiated.  It  would  never 
be  posdble  to  abandon  these  infant  eommimities  to  them* 
selves  so  long  as  they  were  i.solated,  but  let  them  associate 
themselves  into  great  federations,  and  they  would  be  able  to 
stand  their  ground,  and  to  place  themselves  firmly  under  the 
protection  of  public  and  international  law.  What  we  should 
do  was  to  render  these  federations  as  complete  as  possible ; 
and  he  was  glad  to  find  in  Mr.  Stones'  paper  some  valu- 
able suggestions  in  this  respect.    What  they  certainly 
should  aim  at  was  an  equitable  adjustment  of  taxation 
and  duties  founded  on  the  dictates  of  economic  science. 
It  was  a  disgrace  that  any  of  them  should  resort  to  pro- 
teeUve  export  duties  after  the  mother  country  had  taught 
them^  better  things.    If  any  oountty  should  be  able  to 
experiment  on  the  working  of  a  complete    free-trade 
system,  it  should  be  our  colonies  with  their  small  expen- 
diture  and  their  thriving  population.    They  certainly 
should  have  one  system  of  monetary  regulations,  cur- 
rency, coinage,  and  banking  laws,  and  they  should  have  a 
oniform  criminal  and  commercial  law.    We  were  lament- 
ing the  differences  between  the  laws  of  Scotland  and 
England.  Bat  what  were  these  differences  to  those  arising 
fh>m  a  completely  different  system,  some  colonies  having 
Dutch,  some  French,  and  some  Spanish  laws,  setting  aside 
India  with  its  Hindoo,  Mahometan,  and  Parsee  laws. 
These  were  praotical  difficulties  which  we  should  endea- 
voor  to  remove.    It  certainly  appeared  that  some  of  our 
colonies,  such  as  Canada  and  Australia,  had  reached  the 
state  of  manhood ;  and  it  depended  very  much  on  them- 
selves to  determine  what  kind  of  relation  they  would 
continue  to  hold  with  the  mother  country.    Britain  had 
certainly  fostered  them  in  their  infancy,  and   watched 
their  growth  with  all  the  solicitude  of  a  parent,  and 
should  they  now  desire  to  part,  it  would  become  her  duty 
to  regard  them,  not  with  jealousy,  but  with  sympathy, 
and  to  act  towards  them,  if  not  with  patronage  and 
fatherly  interest,  at  least  with  brotherly  affection  and 
brotherly  encouragement. 

Mr.  ToRBSNs  said,  while  he  agreed  with  all  that  had 
been  said  in  the  paper  with  regard  to  the  advantages 
derived  by  the  mother  country  and  by  the  colonies  from 
matuai  connection  and  from  emigration,  he  entirely  dis- 
sented from  what  had  been  said  with  respeot  to  the 
counter-balancing  disadvantages  of  that  connection.  He 
had  the  best  opportunities  of  forming  sound  opinions  on 
this  subject,  having  early  in  life  emigrated  to  a  new 
country,  now  highly  prosperous.  He  referred  to  South 
Australia,  where  he  had  filled  the  office  of  Com- 
missioner of  Trade  and  Customs.  He  joined  issue  with 
the  author  of  the  paper  on  the  statement  that  oar 
colonies  were  exhaustive  to  the  mother  country  in  men 
and  money.  On  that  point  he  thought  the  paper  answered 
itself,  because,  in  the  eariy  part  of  it,  Mr.  Stones  dwelt 
appropriately  upon  the  great  increase  of  the  wealth  of  the 
mother  country,  occasioned  by  the  demand  for  her  pro- 
ductions by  her  sons  transplanted  into  countries  where 
they  were  more  adequately  rewarded  for  their  labour.  By 
that  means  they  were  enabled  to  consume  a  larger  amount 
of  British  manufactures  than  if  they  had  remained  at 
home.  It  would  be  found  that  in  the  Australian  colonies 
the  average  consumption  of  Brituh  manufactiu^s  through- 
out the  entire  populatiou  was  £8  per  head  per  annum. 
They  knew  that  no  labourer  in  this  country  consumed 
•ayibiug  like  that;  but  by  sending  a  portion  of  the 


surplus  labour  of  the  country  to  our  colonies  they  eublti 
a  larger  population  to  subeist  at  home.    ThQihenan* 
tained  that  colonization  was  not  exhaustive  to  the  mothy 
coimtry  in  men ;  far  less  was  it  exhaustive  in  moinr.  1| 
they  looked  around  them  in  this  great  dty  they  ibnol 
those  who  had  acquired  wealth  in  the  ooloniei  gpa^ 
that  wealth  in  this  city,  besides  which,  there  w»  thi 
increased  wealth  derived  by  this  country  from  the  deo^ 
for  our  manufactures  by  the  populations  of  the  odocie^ 
The  next  point  alluded    to   as   being  regarded  u  i 
drawback   was    the    cost    of  protecting   the  coIogH 
and  that  whilst  that    expense    fell  upon  the  moiHt 
country  the  colonists,  in  some  cases,  were  at  libni 
to  impose  protective  duties,  so  as  to  exclude  the  mtas* 
factures  of  the  mother  countiy.    That  was  a  sute  i 
things  that  ought  not  to  exist ;  but  while  it  did  nkis 
some  extent,  it  was  well  to  inquire  how  it  had  ssrs, 
and  whether  there  was  any  necessity  for  its  contiaa^ 
The  mother  country  had  hitherto  generously  aai  n- 
tuitously  afforded  naval  and  military  pfOtectioo  in  ts- 
colonies,  but  they  did  not  in  many  cases  require  it:  ix 
it  was  contrary  to  common  sense  that  they  shmld  If! 
exempt  from  the  taxation  which  was  borne  by  the  pec 
at  home  for  this  object.     He  maintained  that  this  fU^^ 
of  things  had  in  some  cases  arisen  from  the  negler. ' 
the  mother  country  to  make  proper  demands  on  li^i 
colonies  in  this  respect,  which  would  not  have  been 
sisted  if  made.     It  had  been  stated  by  Sir  Heniy  Yc; 
that    he  sent  home  a   despatch   to    the  Secretirr 
State  proposing  that  the  colony  over  which  he  was  pi 
should  pay  half  the  cost  of  the  military  protectioo,  kt 
that  despatch  he  never  received  any  answer.    In  So 
Australia,  whence  he  (Mr.  Torrens)  had  recentlvccnj 
they  maintained  a  large  volunteer  corps ;  and  in  Victorj 
a  vote  of  £20,000  had  been  passed  for  the  supply  of  hc»fl 
artillery  for  that  coloi^y.    He  did  not  hesitate  to  say  thi] 
the  great  majority  of  the  colonies  were  prepared  to  tab 
their  fair  share  of  these  burdens  upon  themselves.   With 
regard  to  protective  duties  against  British  manulactim 
he   thoognt    that   when   constitutions  were  granted  ta 
them  they  ought  to  have  been  prohibited  from  impoROf 
duties  which   had  the  effect  of  excluding  the  goods  of 
the  mother  coimtry  from  their  markets.     He  belieTftI 
the   true  remedy  for  this    objectionable  feature  wbcli 
be  found— not  in  separation    or    federation— but  in  a 
closer  union  with  the  mother  country.    If,  instead  <"' 
treating  the  colonies  as  foreign  states,  we  treated  tkeo 
as  integral  parts  of  the  kingdom,  the  result  would  hr 
different,  and  the  productions  of  each  countrv  woiiW  t- 
admitted  to  each  without  duty,  to  the  mutuJ  benefi » 
both;  and  under  such  a  reciprocity  the  colonies  migb* 
fairly  called  upon  to  contribute  to  the  support  ofttj- 
naval  and  military  defence  of  the  common  country,  i^ 
this  were  the  case,  however,  the  colonies  might  then  Ii 
claim  to  be  reprcfented  in  the  British  Parliament— not  t< 
the  whole  extent  of  their  numbers,  but  in  sucha  niaQi>' 
as  that  facts  relating  to  the  colonies  might  be  laid  befo*^ 
the  House  from  a  colonists'  point  of  view.    He  believf 
that  system  to  be  a  practical  one,  and  that  thus  instead  « 
the  colonies  being  a  sonrce  of  weakness  and  exhaufticc 
to  the  mother  country,  they  would  become  her  greaH 
strength  and  support. 

Mr.  J.  Cbawfubd  said  they  had  listened  for  an  hoort. 
Mr.  Stones's  paper,  and  he  thought  they  all  felt  that  honr 
was  too  short,  so  interesting  had  they  found  it.  It  hw 
never  been  his  lot  to  listen  to  a  more  comprehenaTe 
"  sUte  "  paper ;  it  might  be  regarded  as  the  production  « 
a  true  statesman,  and  ho  was  most  heartily  obliged  to 
Mr.  Stones  for  it.  There  were,  however,  a  few  pomt»  m 
which  he  differed  from  him.  He  had  said  that  nio*t  o. 
our  raw  materials — even  cotton — were  derived  from  (h« 
colonies.  His  friend,  Mr.  Bazley,  knew  ver>-  well  that 
cotton  had  not  been  brought  to  any  great  extent  from  our 
colonies.  Our  great  supply  of  that  article  had  been 
derived  from  a  country  which  certainly  ninety  y^  *S^ 
was  a  colony  of  this  empire,  but  which  since  that  time  hftl 
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teeome  a  cotton-producing  country.    We  had  been  re- 
leirmg  some  inferior  qualities  of  cotton  from  India ;  but 
when  peace  was  restored  in  America  this  product  would 
come  from  that  country  as  before,  because  no  spot  in  the 
world  appeared  to  equal  the  Southern  States  of  America 
kr  the  production  of  a  high  quality  of  cotton.      He 
bid  DO  objection  to  make  with  regard  to  wool.     Our 
Qolonies  certainly  did  furnish  us  with  enormous  quantities 
of  wool,  and  the  prosperity  of  this  country  greatly  de- 
penied  upon  that  product.    He  thought,  in  the  statement 
made  by  Mr.  Stones,  in  which  he  attributed  the  rise  of 
20  ]Kir  cent,  in  the  wages  of  labour  in  this  country  to 
ei&igiation,  sufficient  allowance  had  not  l)een  made  for  the 
Itfge  ioiportations  of  gold  from  our  own  colonies.    This 
econnous  influx  of  gold  had  been  going  on  for  the  last 
flzteeo  or  seventeen  years,  and  thus,  in  fact,  our  capital 
iuifl  been  largely  increased,  giving  employment  to  so 
mmy  new  hands,  and  constituting  an  additional  demand 
U  laboar.   Therefore,  to  the  introduction  of  gold  he  prin* 
dpally  attributed  the  rise  of  wages  to  which  Mr.  Stones 
bad  referred.     With  respect  to  confederation,  he  pretty 
Dearly  agreed  with  Mr.  Stones  on  that  subject.  He  did  not 
m  that  any  particular  advantages  would  result  from  it  to 
the  colonies  themselves,  except,  perhaps,  in  the  case  of  the 
Canadas.    He  did  not  believe  they  would  ever  get  Aus- 
tralia or  New  Zealand  to  form  a  confederation,  inasmuch 
«  danger  froni  a  foreign  enemy  was  of  the  very  remotest 
iind  as  regarded  those  colonies.    They  were  able  to 
defend  themselves  without  soldiers,  with  the  assistance 
of  the  British  niav}*.    The  only  great  maritime  powers 
who  could  attack  them  were  EViuice  or  America,  and 
neither  country  had  a  navy  equal  to  our  own.    With  the 
Caoadas.  however,  the  case  was  diflerent,  with  its  1,200 
jniles  of  frontier,  which  it  was  impossible  to  defend;  with 
UoQtreal  not  more  than  50  or  60  miles  from  that  frontier, 
qoite  indefensible.     He  did  not  see  what  advantages  New 
Bnioswick  or  Newfoundland  could  derive  from  a  confede* 
ntion  with  the  Ganadas.  He  would  say  generally  when  any 
colony  desired  to  part  from  us,  the  sooner  we  got  rid  of  it  the 
better.    The  Oanadas  were  no  great  advantage  to  us; 
hui  we  were  bound  in  lionour  to  defend  them  so  long  as 
tbey  looked  to  us  to  do  so.    He  did  not,  however,  think 
ve  could  defend  them  with  success  against  the  powerful 
nation  that  was  on  their  frontier,  who,  with  a  large  dis- 
ciplined army,  might  at  any  time  invade  Canada ;  but,  in 
'his  opinion,  they  would  not  do  so  because  it  could  only 
be  done  at  the  cost  of  a  vast  sum  of  money ;  and  the 
interest  on  their  national  debt  already  exceeded  our  own. 
Moreover,  if  they  went  to  war  with  us,  every  port  they 
poaKseed  would  be  blockaded  by  our  ships.    He  had,  in 
ooodufiioD,  a  very  fiw  words  to  say  in  reply  to  theobaerva- 
lioQs  of    the   chairman    with    respect    to    the  ancient 
Monies.    They  were,  after  all,  but  very  small  matters. 
£^  country  that  possessed  a  few  boats — and  the  Greek 
^ttoU  were  little  better— every  country  that  possessed 
>lttd8  was  pretty   certain   to   engage  in  maritime  en- 
J^iise,  and  the  Greeks  had  an  extraordinary  enterprise 
:orao small  a  people;  for  their  whole  number  did  not 
'exceed  the  population  of  Australia  and  New  Zealand  at 
tbis  moment.    But  for  the  discovery  of  America  there 
would  have  been  but  little  land  for   colonization,  and 
f'revioas  to  this  discovery  certain  other  discoveries  were 
<nsde:  paper,  printing,  the  polarity  of  the  magnet,  and 
pnpowder.    Then  it  was  that  a  great  amount  of  mari- 
time enterprise  was  manifested.       In  ancient  times  it  was 
tme  that  the  Greeks  planted  themselves  among  barbarous 
nations,  but  there  was  little  scope  for  colonization  in  the 
old  world,  while  the  new  world  afforded  an  almost  un- 
limited field ;  and  as  soon  as  European  enterprise  was  ripe 
for  the  work  the  foundation  was  laid  of  the  vast  colonies 
now  owning  British  rule. 

Mr.  Thos.  Bazlet,  M.P.,  fully  concurred  in  the  general 
Impreiaion  as  to  the  very  able  character  of  the  fiapcr ;  it 
contained  much  of  enlightened  policy;  at  the  same  time 
he  thought  that  the  author  had  in  one  or  two  places 


some  of  the  leaders  of  the  armies  of  the  North.    In  this 
respect  he  begged  to  express  the  strongest  dissent  from 
him.    Nor  could  he  let  pasa,  without  a  slight  criticism, 
the   remaik  which  had    fallen    from  his    hon.    friend 
in  the  chair,  to   the  effect  that   the   re-confederation 
of  the  States  of  America  could  not  be  looked  for,  and 
that  it  would  be  impossible  to  restore  harmony  between 
those    States.    He  (Mr.  Bazley)    thought,    seeing  that 
victory  had  given  to  the  North  something  like  a  restitu- 
tion of  territory,  there  was  no  occasion  for  that  remark 
to  have  been  made  on  i^this  occasion,  while   we   were 
uttering  expressions  of  sympathy  for  the  loss  which  the 
States  had  experienced  through    the  murder   of  their 
President.    The  South  had  rebelled  against  the  North ; 
and  the  South  had  no  moral  claim  to  the  sympathy  of 
this  great  and  free  oountry,  owing  to  the  institution  of 
slavery.    The  negro  had  been  debased,  but  he  was  now 
receiving  something  like  vindication  in  the  punishment 
which  was  being  inflicted  upon  the  slave  owners  of  the 
Southern  Saates.    We  had  given  freedom  to  the  slaves  in 
the  British  West*  India  Islands,  and  they  were  more  pro- 
ductive under  the  state  of  freedom  than  they  had  been 
under  the  system  of  slavery.    Touching  the  question  of 
protection,  there  was  the  evidence  of  what*  we  did  for  the 
West  India  Islands.    When  they  were  under  the  system 
of  slavery  we  paid  (owing  to  protective  duties]  an  excess 
of  price  for  sugar  imported  into  this  country  exceeding 
the  whole  amount  of  manufactures  we  sent  there.    We 
then  squandered  £4,000,000  per  annum  in  the  form  of 
protection  to  om*  West  India  Islands.    As  to  the  oonnec- 
tion  of  this  country  with  the  colonies,  he  thought  that  so 
long  as  they  could  maintain  that  connection  with  us,  by 
all  means  let  them  do  so.    They  had  our  customs,  lan- 
guage, and  laws ;  he  hoped  also  they  had  our  common 
sympathies,  and  that  they  would  feel  it  to  be  to  their 
interest  to  remain  in  connection  with  us;  but  he  was 
quite  sure  not  a  moment  longer  than  they  deemed  it  to 
their  own  interest  would  they  hold  to  this  connection, 
therefore  we  need  not  be  under  any  great  anxiety  as  to 
retaining  them.    As  to  the  quantity  of  raw  cotton  sup- 
plied by  the  British  possessions  for  the  great  trade  of  this 
country,  he  would  only  say,  that  in  the  year  1860,  the  last 
year  in  which  the  cotton  manufacture  of  this  countiy  was 
working  to  the  full  extent  of  its  power,  85  per  cent,  of 
the  cotton  used  in  this  country  was  supplied  by  the  States 
of  America,  8  per  cent,  by  Egypt,  ana  7  per  cent,  from 
British  East  and  West  India ;  and,  he  need  not  add,  that 
the  worst  quality  of  all  came  from  the  East  Indies.    The 
high  price  of  cotton  in  this  country  had  had  the  effect  of 
stimulating  a  supply  from  our  dependencies;  but  the 
maximum  quantity  we  had  received  from  the  East  Indies 
during  the  cotton  famine  had  been  about  one  million  of 
bags  in  the  year.    In  1860,  the  consumption  of  the  cotton 
trade  of  the  country  was  equal  to  2}  millions  of  bags ; 
therefore,  instead  of  a  large  per  centage  of  the  consump- 
tion coming  from  India  under  the  most  favourable  cir- 
cumstancef,  we  had  had  only  as  1  million  to  2}  millions. 
But  about  the  time  the  American  convulsioa  occurred, 
the    quantity   of  cotton    did   not   indicate    the   quan- 
tity   which     the     machinery    provided    was    capable 
of  consuming ;    and   he  believed  the  augmentation  of 
machinery  in  the  large  establishments  would  liave  led  to  a 
consumption  of  three  millions  of  bags  if  it  could  have 
been  supplied.    Thus  the  maximum  supply  from  the  East 
Indies  of  inferior  cotton  had  been  equal  to  only  one-third 
of  the  consumption ;  but  the  inferiority  of  that  cotton 
was  such  that  the  moment  we  could  obtain  an  increased 
amount  of  American,  that  moment  would  East  Indian 
cotton  cease  to  be  used.    Under  these  circumstances,  there 
was  no  doubt  that,  unless  the  resources  of  the  British 
colonies  were  developed  so  as  to  compete  with  the  inde- 
pendent  states  of  America  and  Egypt,  we  could  not 
obtain  large  supplies  of  cotton  from  our  possessions  abroad. 
Nothing  could  be  better  than  the  wool  of  Australia,  and 
without  it  he  did  not  hesitate  to  say  a  large  portion  of 


spoken  hardly  of  the  people  of  the  United  State.**,  and  of  ,  the  woollen  trade  could  not  exist  in  the  West  of  England 
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or  in  Yorkshire.  He  wished  to  record  the  fact  that 
Aiutralia  oould  supply  cotton  equal  to  any  produced 
in  the  world.  Whether  it  would  be  to  the  interest 
of  Queensland,  Victoria,  or  the  other  colonies  of  Aus- 
tral, to  supply  it  he  was  not  prepared  to  say  ;  but  it  was 
certainly  one  of  the  resources  of  our  colonial  empire  yet 
to  be  developed.  He  thought  our  colonies  must  not  con- 
tinue to  depend  upon  the  naval  and  military  establish- 
ments of  the  mother  country  for  the  continuance  of  the 
connection  with  them.  It  might  be  very  agreeable  to 
them  to  see  the  parade  of  military  life  mingling  with 
every-day  busiaess  in  the  colonies,  but  all  this  had 
hitherto  been  done  at  the  cost  of  the  people  of  England ; 
and  the  time  had  arrived  when  the  colonies  must  not 
only  look  to  self-support,  but  also  to  self-defence. 

I&r.  Fbebebick  Hill  would  only  say  a  word  or  two 
on  the  important  question  of  transportation.  More  than 
200  years  ago  Bacon  declared  that  it  was  a  bad  and  an 
unholy  thing  to  plant  wicked  men  in  distant  climates, 
there  to  multiply  in  their  depravity ;  and  as  far  as  his 
peraonal  experience  went,  the  infotmation  he  had  collected 
went  to  show  this  piinciple  was  correct.  The  colonies 
most  interested  in  the  question  had  in  the  most  emphatic 
manner  denounced  transpoi^tion  to  their  territories; 
therefore  we  mu^t  consider  the  question  virtually  settled, 
80  far  as  existing  colonies  were  concerned.  He  would 
call  attention  to  the  circumstance  that»  while  on 
most  branches  of  the  subject  Mr.  Stones  had  pre- 
sented them  with  an  interesting  array  of  facts,  yet, 
on  the  subject  of  transportation  he  had  only  theorised. 
It  had  been  incidentally  stated  that  the  substitution  of 
lengthened  terms  of  imprifionment  for  the  punishment  of 
transportation  had  been  a  failure.  Everyone  who  knew 
what  had  been  done  in  Ireland  must  admit  it  was  a  most 
eminent  success.  The  result  of  most  careful  inquiry 
showed  that  the  system  in  this  country  had  only  fallen 
into  disrepute  from  the  miserable  manner  in  which  it  was 
administered.  The  system  of  lengthened  imprisonment, 
which  it  was  argued  was  impossible  without  producing 
madness,  or  other  evils,  had  existed,  and  did  exist  still, 
in  Germany  and  Switzerland  without  those  evils 
arising.  It  was  no  part  of  a  proper  system  of  im- 
prisonment to  confine  a  fellow -creature  within  four 
narrow  walls  year  after  year.  That  ^-as  only  the  pre- 
liminary part  of  the  punishment,  but  afterwards  they 
were  treated  in  a  different  way,  and  under  good  arrange- 
ments, there  was  no  difficulty  in  making  the  criminals  sup- 
port themselves,  and  thus  disposing  of  them  without 
injury  to  omijelves  or  to  any  distant  country.  Mr.  Stones 
had  recommended  the  Falkland  Islands  as  the  locale  for  a 
future  experiment  in  this  direction.  The  locality  most 
resembling  that  was  Norfolk  Island,  and  the  depravity 
that  existed  there  when  it  was  an  island  full  of  convictn, 
and  entirelv  without  the  element  of  free  labour,  was  so 
fearful,  that  one  shuddered  at  the  contemplation  of  a  repe- 
tition of  such  a  Rtate  of  things.  He  therefore  sincerely 
hoped  that  no  such  experiment  would  be  tried. 

Tne  Cbairmam  said  it  was  his  pleading  duty  to  propose 
that  the  cordial  thanks  of  the  meeting  be  given  to  Mr. 
Stones,  for  what  they  must  all  regard  as  an  unusually  able 
paper.  With  reference  to  the  remark  that  had  fallen 
from  Mr.  Crawfurd,  that  our  trade  with  the  colonies 
ought  to  be  of  the  character  of  a  coasting  trade,  he  might 
say  that  practically  this  was  so.  With  only  rare  excep- 
tions, there  was  nothing  charged  with  duty  coming  from 
the  colonies,  which  was  not  also  liable  to  excise  in  this 
country.  There  was,  in  fact,  the  most  p(>rfect  free 
trade.  Whilst  there  was  an  import  duty  on  cotTee,  which 
was  a  foreign  produce,  there  was  a  duty  also  on  chicory, 
which  was  of  home  growth.  There  was  a  duty  on  rum 
from  the  West  Indies,  but  the  same  duty  was  charged 
on  spirits  manufactured  in  this  country.  The  great 
superiority  of  the  American  cotton  was  to  be  attributed 
to  three  elements  —  the  fine  alluvial  tracts  of  the 
Southern  territories.  European  enterprise,  and  African 
muscle.    Those,  when  combined,  produced  the  wonderfVil 


result  of  excellent  cotton  at  6d.  to  8d.  ^  U).  With  le. 
gard  to  Australian  cotton,  he  wm  afraid  it  was  hopelsaito 
think  of  it.  He  was  satisfied  that  at  the  present  price 
of  labour  there,  cotton  oould  not  be  pcodaced  under 
6s.  per  lb.  [Mr.  Bazlby  assured  the  chairman  he  was 
mistaken.  He  had  gix>wn  cotton  in  Anairalia,  and  koew 
differently.]  With  regard  to  transportation,  he  would 
say  the  Fidkland  IsUnds  preseoied  a  much  lai^er  area 
than  Norfolk  Island,  and  under  the  system  recommended 
by  Mr.  Stones  they  would  be  aoiiog  upon  the  old  plan  of 
convict  colonisation.  He  did  not  despair  of  something 
being  done  in  these  islands. 

The  vote  of  thanks  to  Mr.  Stones  was  then  passed  sod 
acknowledged. 


DUBLIN  INTERNATIONAL  EXHIBITION. 

This  Exhibition  will  be  formally  opened  by  His  Bonl 
Highness  the  Prince  of  Wales,  on  Tuesday  next,  the  kii 
inst,  at  two  o'clock.  The  doore  will  be  opened  at  eleven 
o'clock  and  dosed  at  half-past  oae.  The  general  arrange- 
ments throughout  the  building  are  rapidly  progrtoing, 
and  no  fear  need  be  entertained  of  the  preparations  for  the 
opening  not  being  complete  in  time. 


WEST  LONDON  INDUSTRIAL  EXHIBITION. 

On  Monday,  the  1st  inst.,  this  exhibition  was  formally 
inaugurated  in  the  Floral  Hall,  Govent  Oaideo.  by  the 
Right  Hon.  W.  F.  Cowpbr,  OMef  Commissioner  oi 
Publio  Works,  who  took  the  chair  at  three  p.m.,  beiog 
supported  on  the  platform  by  the  Arehbishop  of  York ; 
Mr.  J.  A.  Nicholav,  president  of  the  committee;  Sir  J. 
V.  Shelley,  BaH,  M.P.;  Sic  James  Hamilton;  Hon.  F. 
Byog ;  Harvey  Lewis,  Esq.,  M.P. ;  Peter  Graham.  Esq.: 
Sir  Thomas  Henr>';  and  others.  Letters  had  been 
received  from  the  Earl  of  Derby,  Lord  Stanley,  and  Mr. 
Gladstone,  regretting  that  they  cottid  not  attend. 

The  National  Anthem  and  the  100th  Psalm  were  then 
sung,  and  the  Archbishop  offered  up  a  prayer  approprists 
to  the  occasion.  The  *'Hallelwah  Chorus"  was  tbeo 
sung,  after  which  Mr.  Edmund  Phelps  delivered  the  ode 
written  for  the  occasion  by  G.  Linnseus  Banks,  Eaq-. 
entitled  "  LabourV  Festival."  Haydn's  ♦'  The  He«ve» 
are  telling  "  was  then  performed  by  the  chorus;  and 

The  Chairman  delivered  an  address,  in  the  coutn  of 
which  he  said  there  was  one  point  which  made  the  preseo' 
exhibition  important.  In  it  we  were  bronglit  face  to  f«tf 
with  the  man  who  did  the  work,  andt  he  earned  his  js^ 
meed  of  praise.  There  was  in  these  days  so  much  poircr 
in  combtn«d  action,  that  there  was  some  risk  of  tlie  <^ 
of  individualism  being  overlooked.  A  skilful  arti«n. 
who  had  done  good  service  to  the  firm  employing  him- 
of^en  had  reason  to  complain  that  his  merits  reniAined 
unknown,  and,  while  his  employers  liad  the  credit,  the 
individual  could  not  show  what  he  was  able  \o  do.  1^'^, 
hon.  chairman  went  on  to  speak  favourably  of  some « 
the  objects  in  the  exhibition.  He  then  declared  tl« 
exhibition  open. 

Sir  John  Shellrt,  M.P..  proposed  a  vote  of  thanki'tc 
the  chairman,  which  was  seconded  by  Mr.  Habvkt  Lbwi^ 
M.P.,  put  by  Mr.  J.  A.  Nioholay,  and  carried  by  aoch- 
mation. 

Sir  James  Hamilton  moved  a  vote  of  thanks  to  lae 
President  and  the  Working  Committee,  which  »*" 
seconded  by  the  Hon.  F.  Btko,  and  passed  unanimowiy- 

Mr.  MoBHEiiL  briefly  replied,  and  the  Coronation 
Anthem— ••  Zadok,  the  Priest,*'— was  song,  sod  «»  »"• 
augural  march  was  played.  . 

Space  has  been  granted  for  1,087  ezhibitori,  ^i'^^rT 
ing  almost  every  branch  of  indnstiy,  from  the  pfof««W" 
of  sculptor  and  artisr  to  the  humble  calling  of  **»«.  ^v^* 
monger,  and  by  far  the  larger  portion  of  the  exhibition 

consists  of  amateur  contributions. 
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Amongst  the  articles  exhibited  are  many  which  were 
riioirn  io  the  Exhibttioo  of  1862.  at  the  Society  of  Arts, 
fttJMOoachmakera'ezhibitioD  this  year,  and  at  the  recent 
Wet  exhibitions ;  but  the  majority  are  articles  manu- 
ftetured  strictly  within  the  locality  contemplated  by  the 
■odertaJdng,  and  which  are  now  for  the  first  time  brought 
uoder  the  eye  of  the  public. 

A  certificate  has  been  obtained  ih>m  the  Privy  Council 
cotitliog  exhibitors  to  the  protection  afforded  by  the  Indus- 
(ml  Exhibitions  Act,  passed  this  session. 


WORKING  MEN'S  FLOWER  SHOWS. 

Following  out  the  laudable  endeavours  nf  the  Royal 

flffrtiealtoral  Society  at  South  Kensington  to  promote  the 

eoltiration  of  flower-growing  in  what    has  been  aptly 

it^led  "  window  gardens,"  a  few  of  the  inhabitants  of 

^yiw&ter  called  a  public  meeting  on  Friday  evening 

Ipril  28th,   to   devise    means    for  carrying   out   the 

SoQsty's  views  among  the  working  clashes  resident  in 

the  parishes  of  Paddington  and    Kensington.      These 

puvbes  are,  of  coarse,  divided   into  districts,  and  in 

nme  of  these  districts-^far  removed  from  haman  keo, 

»  far.  as  the   stranger   is   concerned — resides  a  large 

somber  of  the  *'  sons  of  labour,"  consisting  ctiiefly  of 

aeo  engaged    in     the   mass   of   building    operations 

goiog  on  all  around  the  ''royal"  parish  of  Kensington. 

Opposite  Palace-gardens,  turning  down  a  wretched-looking 

Mart,  you  find  younelf  vw-a-vM  with  squalid  poverty  in  the 

notorious  Jennings'-buildings— a  **rookery  "  which  is  a  fool 

blot  npon  the  parish.    Although  at  first  one  may  be  led 

to  doobt  if  the  inhabitants  of  these  dismal  hovels  can 

ew  be  led  to  attempt  window-gardening,  if  we  think 

that  has  been  done  by  the  parish  of  Bloomsbnry  (in 

vMch  is  situated  the  notorious  St.  Giles's),  we  shall  not 

fiad  caose  for  despair.    The  question  of  its  accomplish- 

Beat  is  the  thing  to  be  considered.    Tliat  it  is  fraught 

vith  difficulties  we  know,  but  wtiao  we  consider  the  ad- 

vuUges  accruing  to  the  lower  classes  by  inducing  a  love 

for  flowers  and  a  desire  to  cultivate  them,  the  difficulties 

ira  io  comparison  trifling.    A  man  who  is  food  of  his 

gvden  is  fond  of  his  wife  and  ohildran :  a  woman  who 

teoda  her  fiowera  with  care  is  a  woman  of  cleanly  habits, 

»d  ber  room  will  be  found  tidy ;  she  trains  her  children 

M  she  trains  her  flowers,  with  care  and  attention.    Is  it 

aot,  then,  worth  our  wliile  to  make  an  effort  to  create 

and  eooourage  window  and  house  gardening  among  the 

p«^.   Socially  and  morally  will  they  be  twnefited,  and 

their  improvement  is  not  onlj*  their  but  our  advantage. 

The  audience  at  the  meeting  consisted  principally  of 

yoeths,  members  of  the  West  London  Youths*  Institute, 

io  the  lecture-ball  of  which  building  the  meeting  was 

W   They  were  addrdased  by  Mr.  Bosanquet,  who,  in 

<^<qjaaction  with  the  Rev.  S.  Hadden  Parkes,  lias  done 

fiOQqch  to  teaoh  the  working  classes  the  science  of  home 

^oricnlture.    Mr.  Bosanquet  gave  a  practical  lesson  in 

inndow  gardening,  and  he  was  listened  to  with  profound 

>^tion.    He  clearly  showed  the  ease  and  the  readiness 

vith  which  geraniums,  fuchsias,  and  annuals  can  be  grown 

m  wiadow  sills  in  any  part  of  London.    Mr.  Broome,  of 

h  Temple-gardens,  also  gave  some  good  practical  hints, 

looe  of  which  were  thrown  away  on  his  listeners.    The 

dvioe  given  by  one  speaker  (Mr.  Sharp)  is  worth  reoord- 

Dg,  as  other  gentlemen  who  may  feel  an  interest  in  this 

[u>¥ement  may  circulate  it  io  their  own  parishes.    He 

ays.  leave  the  matter  to  be  worked  out  by  the  City 

ussiooaries  and  district  visitors  in  each  parish.    They 

now  the  people;  they  have  influence  over  them,  and  will 

e  listened  to.    If  this  plan  be  followed  out  we  believe 

tie  movement  will  be  a  successful  one.     Let  bat  two  or 

hree  iamilies  io  a  district  show  the  first  bright  streaks  of 

nowly-grown  flower  at  their  windows,  and  it  will  stimo- 

ate  a  desire  among  their  neighbours  to  compete  for  the 

Tizes  to  be  given  by  the  Boyal  Horticultural  Society  in 


July  next,  and  thns  lay  the  foundation  for  a  Working 
Man's  Annual  Flower  Show.  M.  S.  M. 


Jfine  ^tts. 


Flandrxh  Exhibition.— The  collective   exhibition  of 
the  pictures  of  the  late  Hippolyte  FUndrin,  in  the  new 
gallery  of  the  Ecole ties  Beaux- Arts  in  Paris,  has  recentlv 
closed.     It  has  attracted  a  very  large  number  of  visitore, 
and,  on  the  whole,  may  be  said  to  have  proved  a  snccess. 
The  fact  of  a  large  portion  of  the  works  being  merely 
the  sketches — ^in  some  cases,  it  is  true,  highly-finished 
drawings— instead  of  the  works  themselves,  which  are  on 
the  walls  of  the  churches  of  Paris  and  other  towns,  dwarfed 
the  oolleotion  as  a  whole,  and  the  large  worlu,  such  as 
the  *<  Dante,  conducted  by  Virgil,  offering  Consolation  to 
the  Shades  of  the  Envious,**  **  Euripides   writing    his 
Tragedies/*  «<  Saint  Clair,"  *«  Jesus  and  the  Children,*' 
were  not  of  a  sufficiently  brilliant  character  to  fill  the 
void  occasioned  by  the  above  circumstances.      Of  the 
sketches  for  the  innumerable  works  executed  by  this 
artist,  including  those  for  the  churches  of  Saint  S^verin, 
Saint  Vinoent  de  Paul,  and  Saint  Qermain  des  Fr6%  in 
Paris,  and  Saint  Paul,  at  Nimes,  it  is  impossible  to  speak 
too  highly  with  respect  to  drawing  and  industry ;  but, 
unfortunately,  the  composition  is  generally  bald,  even  for 
mural  painting,  the  attitudes  wanting  in  originality,  the 
colours  flat,  and  the  expression  of  the  faces  generally 
conventional,  and  wanting  in  enthusiasm.    Passing,  how- 
ever, from  the  highest  walks  of  the  art  to  that  in  which 
Flandrin  was,  after  all,  most  at   home,  the    portraits 
deservedly  draw  forth  a  large  amount  of  admiration.    It 
is  true  that  the  charm  of  colour  is  almost  eotu^ly  wanting. 
As  Aiy  Schefifer  performed  strokes  of  genius  In  hues  of 
dead  leaves,  so  Flandrin  tias  done  miracles  with  black  and 
plainness ;  he  rarely  eucoeeded  in  making  a  face  pleasing, 
never  in  making  one  lovely,  but  the  fidelity  and  life-like 
character  of  his  portraits  are  marvellous.    Amonqst  the 
pictures    from  the  life,  that  of  the  present   Emperor 
Napoleon    III.    is   beyond    question   one  of  the   most 
striking.     The   portrait   of  Prince   Napoleon    looked 
sombre  beside  its  glaring  companions — the  likeness  of 
Louis   Napoleon   and  another  of  Napoleon  I. — but  its 
qualities  are  sound  and  real,  and  it  is  one  of  the  works 
on  which  Flandrin*s    fame  will  i*est.      There  is   also 
a  likeness  of  Baron  James  Rothschild,  which  is  admirable 
in  almost  all  respectsi      The  gem  of  the  collection,  how- 
ever, is  the  famous  "  Toung  Girl  with  the  Pink,*'  which 
created  such  a  sensation  in  1859,  a  likeness  of  Mademoiselle 
Maison,  now  La  Baronne  de  Mackau.     The  face  is  an 
exquisite  specimen  of  solid,  vigorous,  highly-finished  work ; 
the  pose  is  perfectly  natural,  the  dress  is  truth  itself — 
there  is  nothing  wanting  but  that  indefinite  charm  which 
cannot  be  explained,  but  the  absence  of  which  leaves  a 
vacuum  that  nothing  can  fill. 

Monument  to  Uapuael. — The  eldest  son  of  Victor 
Emmanuel  has  performed  a  graceful  act  in  accepting  the 
honorary  presidency  of  a  committee  formed  for  the  purpose 
of  erecting  a  monument  in  liouour  of  this  great  artist  in 
the  city  of  his  birth,  Urbiiio,  and  the  acceptance  is  an- 
nounced in  a  note,  in  which  General  Revel  says  for  Prince 
Humbert : — "  To  perpetuate  the  memory  of  men  who, 
like  the  illustrious  painter,  have  exhibitc  1  their  gcni>is  in 
such  brilliant  colours,  is  a  nion  praiseworthy  act,  and  hiq 
Royal  Highne^  could  not  fail  to  asso.?tate  himself  with 
such  a  generous  and  patriotic  intention.** 


Pairafactures* 

Aniline  Dibs. — The  colouriug  matters  produced  from 
aniline  and  analogous  matters  are  all,  with  the  exception 
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of  the  FuchfflDe  and  Perkins's  violet,  insoluble  in  water, 
and  many  attempts  have  been  made  to  substitute  a  less 
costly  solvent  for  the  alcohol  hitherto  employed.  M.  ; 
Gaultier  de  Claubry,  a  French  chemist,  lias  recently 
taken  out  a  patent  for  a  method  of  accomplishing  this. 
He  says  that  a  great  number  of  substances,  such  as  gum. 
mucilage,  almond  and  other  soap,  glucose,  dextrine,  the 
gelatinous  poition  of  various  feculs,  of  lichens,  and  of 
fuci,  render  water  a  solvent  of  such  colouring  matter,  but 
that  the  best  and  most  economical  results  are  to  be 
obtained  by  means  of  decoctions  of  the  bark  known  as 
Panama  {QuUla'ia  saponaria),  or  of  the  root  of  the 
Egyptian  soap  plant  ( GyptophUa  stnUium).  The  Sapon- 
aria  officinalis,  he  adds,  may  be  employed,  but  is  less 
energetic  in  its  action  than  the  other  two.  The  solutions 
are  obtained  by  pouring  the  boiling  liquors  upon  the 
colouring  matter  in  powder,  agitating,  decanting,  and,  if 
the  solution  be  not  complete,  i^peating  the  process.  The 
solutions  thus  obtained  may  he  reduced  to  extracts  by 
evaporation,  but  continued  ebullition,  especially  if  the 
water  contain  sulphate  or  carlx>nate  of  lime,  may  injure 
the  colours.  A  better  method,  according  to  M.  Gaultier 
de  Claubry,  is  to  triturate  the  powdered  colouring  matter 
witli  the  extract  of  GypsophUa  tirutiumt  and  then  after- 
wards to  add  water  by  degrees,  but,  as  the  reds  dissolve 
more  readily  than  the  blues,  it  is  necessary  afterwards  to 
mix  all  the  products  together.  The  solutions  obtained  by 
means  of  the  extracts  above  named  are  said  to  work 
readily  with  gum,  dextrine,  and  albumen,  separately  or 
combined.  The  advantages  claimed  for  the  process  by 
the  patentee  are  economy,  perfect  unity  of  tints,  which 
will  not  soil  linen  by  contact,  and  suppression  of  inconve- 
nience caused  to  the  dyers  by  the  use  of  alcohol  or  wood 
spirit.  In  connection  with  the  latter  it  should  be  men- 
tioned that  the  attempt  to  substitute  it  for  alcohol  has 
been  defeated  by  the  workmen,  who  have,  in  many 
instances,  refused  to  use  it  on  account  of  its  effect  on 
their  health. 

Vboetable  Flannel. — A  correspondent  of  the  Atlu- 
nctum  writes : — Those  of  your  readers  who  take  an  interest 
in  the  manufacture  of  vegetable  flannel  from  the  Pinw 
gUveiiris  may  like  to  have  the  additional  information  that 
since  1860  there  are  two  establishments  near  Breslan,  in 
one  of  which  pine  leaves  are  converted  into  wool,  while 
in  the  other,  for  invalids,  the  waters  used  In  the  manufac- 
iore  of  pine  wool  are  used  as  curative  agents.  The  pro- 
oesB  for  converting  the  pine  needles  into  wool  was  dis- 
covered by  Mr.  Pannewitz.  In  the  hospitals,  penitentiaries, 
and  barracks  of  Vienna  and  Breslau  blankets  made  from 
that  material  are  now  exclusively  used.  One  of  their 
chief  advantages  is  that  no  vermin  will  lodge  in  them. 
The  material  is  also  used  as  stuffing,  closely  resembles 
horse-hair,  and  is  only  one-third  its  cost.  When  span 
and  woven,  the  thread  reaembles  that  of  hempt  and  is 
made  into  jackets,  spencers,  drawers,  and  stockings, 
flannel  and  twill  for  shirts,  coverlets,  body  and  chest 
warmers,  and  knitting  yarn.  They  keep  the  body  warm 
without  heating,  and  are  very  durable.  The  factories  are 
lighted  with  gas  made  from  the  refuse  of  the  above 
manu&cture. 


American  Whale  Fishery. — The  year  1864  hai  nit- 
nefised  a  further  decline  in  the  number  of  vessels  em plow-l 
in  this  business,  and  the  number  now  thus  employed  is 
less  than  at  any  time  within  the  last  2j  years,  h^i'm!^  tl^, 
with  an  agregate  of  79,G92  tons.  The  greatest  nuin>«'r 
within  the  al)0ve-natned  period  employed  in  tiie  whaH.i: 
business  was  in  1846,  which  was  73o,  amoantin^  to 
233,189  tons.  The  present  number  of  vessels,  however, 
is  as  large  as  the  business  will  warrant. 
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Cfll0ims* 


Lake  Superior  Copper. — The  total  copper  product  of 
lAke  Superior  in  1864,  as  per  tables  published  in  the 
Mining  Gazette  and  Miner,  is  8,561,999  tons,  producing 
about  6,850  tons  of  ingot  copper  worth  6,850,000  dols., 
and  from  each  district  as  follows : — Keweenaw  District, 
2,548  tons  808  lbs.  shipped ;  Portage  Lake  District,  4,292 
tons  1,691  lbs.  produced;  Ontonagon  District,  1,722  tons 
600  lbs.  shipped ;  total,  8,561  tons  999  lbs.  This  amount 
would  have  been  fropa  1,500  to  2,000  tons  larger  had  it 
not  been  for  a  great  falling  off  in  the  products  of  the 
Minnesota— the  scarcity  of  labour  in  some  of  the  districts, 
and  its  employment  largely  in  opening  new  mines. 


New  South  Wales  Finance. — It  appears  thAl  ik' 
actual  deficit  for    the  year   1863   and    previous  vei « 
amounted  to  £889,822  Is.  lOd.,  and  to  mc'jt  thiv' 
Government  issued  Treasury   bills  to   the    anioani  ( 
£400,000.     The  deficit  for  the  ye>ar  1864  may  be  Ki- 
mated  at  £400,000,  and   is  accounted  for  as  follows. - 
Decline  in  the  customs,  £60,000;  decline  in  land  revenin. 
£102.000;  taxation  scheme  not  passed,  £220,000;  toil. 
£882,000.     The  statistics  of  the  Mint  for  1863  frhis 
that  the  operations  for  the  year  consisted  in  tho  rcrepti  j 
and  re  issue  of  493.333  ounces  of  gold  of  the  value  j' 
£1,908,626.     Four-fifths  of  this  gold  was  the  produ  -  vf 
the  colony,  but  some  came  from  Victoria,  some  from  N-^* 
Zealand,  and  some  from  Queensland.    The  value  of  th« 
coin  issued  was  £1.584,750.    The  gold  issued  asballiii 
was  only  valued  at  £842,212.    This  shows  that  by  \i: 
the  greater  portion  of  the  gold  sent  to  the  Mint  i$  re- 
demanded  in  the  shape  of  coin,  and  that  the  deoiand  i<  r 
merely  assayed  bullion  is  small.    This  may  be  due  p&nk 
to  the  fact  that  the  charge  for  Coinage  and  for  asaying  J 
the  same,  but  perhaps  mainly  to  the  fact  that  the  gold  t 
shipped  for  India,  and  that  it  is  more  available  there  ii 
coin  than  as  bullion.    The  Mint  revenue  for  the  mr 
was  £38,602,  of  which  £18,555  was  due  to  the  goldoT 
the  colony.     The  amount  of  coin  and  bullion  in  tha 
colony  at  the  close  of  the  year   was  not  more  tiu3 
£1,024,049,  of  which  £962,426  was  coin  in  the  »m^ 
banks.    The  amount  of  paper  money  in  circulttioo  tt 
the  end  of  the  year  was  £824,347,  or  rather  less  tbu  tho 
value  of  the  coin  held. 

The  New  Zealand  postal  contract  with  the  Psi»m>« 
New  Zealand,  and  Australian  Royal  Mail  CompADjbif 
fc>een  ratified  by  the  New  Zealand  government  modifies- 
tions.  The  subsidy,  it  appears,  is  to  be  £90,000,  or,  fi » 
speed  of  10  knots  be  adopted,  £110,000. 

Labour  i»  Queenslahd. — The  working  classei  i»« 
held  a  meeting  on  the  subject  of  canying  oat  the  eig^'^ 
hours  system,  which  (as  stated  by  the  colonial  joaiiul>i 
has  been  found  to  work  satisfactorily  in  other  colom* 
There  are  few  persons  in  the  colony  who  do  not  aw*«^ 
of  the  movement,  as,  from  the  trying  nature  of  ^ 
climate,  it  is  physically  impossible  that  any^  man  cm  ^ 
for  more  than  eight  hours  with  credit  to  himself  or  J^ 
Justice  to  his  employer.  The  arrangement  is  one  wl*» 
rests  almost  entirely  with  the  working  classes  to  ctf ! 
out,  and,  as  they  have  before  them  tho  eneouragemeDifi 
success  in  other  colonies,  there  is  no  doubt  that  they  ^ 
obuin  a  public  recognition  of  the  deairabaity  of  enfoi^ 
the  eight-hour  system. 

Qold 
sendini 

and  other  places.  The  i^eefe  at  Falgai  are  pro«-c^  v 
to  be  of  increased  value.  It  appears  that  the  stone wfl»__^ 
is  being  found  there  is  in  many  instances  very  ric  .  * 
much  so  that  the  holders  of  claims  are  aekin;  very  ^^ 


eight-hour  system. 

old  in  QusENSLAND.^The  northern  ^^J^ 
ling  down  lai^e  quantities  of  gold  from  P«J«  1**, . 
other  places.    The  i^fe  at  Falini  are  proviDg  f /;^ 


sums  of  money  for  shares  in  them.  ,   ^ 

Tasmaniam  Bevenue.— The  total  land  revenae  lor 
last  quarter  of  1864  was  £21,810  Is.  4d.,  ^^^^.^-^^^ 
crease  of  £9,820  6s.  9d.  over  the  same  V^^^  [^ 
The  total  customs  for  the  quarter  ended  December.^  ' 
waa  £83,800  l8.7d.,  and  the  total  for  the  qoarter^ 
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Mat  17.— <<  On  the  Manaiactare  of  Encaiistic  Tiles 
and  Ceramic  OnmmenUtion  by  Machinery."  By  Zkbah 
CoLBUBN,  Eaq. 

Mat  24.—"  On  the  Development  of  the  Trade  with 
India,  and  the  Bombay  International  Exhibition  of  1866." 
B/  J.  Fo&Bss  Watson,  Esq.,  M.D. 


Cantor  Lectures. 

The  Third  Course  for  the  present  Session,  con- 
Bisting  of  six  Lectures,  "  On  Some  of  the  Most 
important  Chemical  Discoveries  made  within 
the  last  Two  Years,"  by  Dr.  P.  Grace  Oalvert, 
F.R.S.,  F.C.S.  (Corresponding  Memher  of  the 
Royal  Academy  of  Turin ;  of  the  8oci6t6  In- 
dustrielle  de  Mulhouse ;  of  the  Soci6t6  Impe- 
riale  de  Pharmacie  de  Paris,  <fec.),  will  he  con- 
cluded on  Tuesday  evening  next,  at  Eight  o'dcck, 
^  follows : — 

Hat  16th.— Leotubb  6. — On  the  Discoreriea  in  the 

Chemistry  of  Metals  and  Alloys. 

These  Lectures  are  free  to  Members  (without 
ticket),  and  every  Member  has  the  privilege  of 
admitting  One  Friend  to  each  Lecture. 


Dwellings   for   the    Labouring   Classes. 

The  Committee  appointed  by  the  Council  to 
consider  this  subject*  have  made  the  following 

report : — 

The  coQttderation  of  the  best  means  of  improving  the 
^veUings  of  the  labouring  classes  has  for  some  time 
<»g»ged  the  attention  of  the  Society  of  Arts.    In  February, 
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1860,  Mr.  Twhitng  undertook  to  collect  information,  both 
financial  and  aanitaty,  with  regard  to  the  efforts  then  being 
made  for  providing  improved  dwellings  in  town  and 
country.  The  resmt  of  nis  inquiry  was  a  large  and  im- 
portant collection  of  statistics,  which  are  now  deposited 
in  his  museum  at  Twickenham.  In  order  to  reduce  the 
information  thus  collected  into  a  shape  which  might  be 
useful  in  fiiture  efforts  of  a  similar  nature,  a  special  com- 
mittee was  appointed  by  the  Ckrandl  on  the  4th  of 
November,  1863.  The  report  of  this  committee,  which 
has  been  printed  and  circulated,  was  prepared  by  Mr. 
Bigby,  with  the  assistance  of  Mr.  Twining.  It  contains 
a  concise  account  of  the  various  blocks  of  dwellings  and 
reuovated  houses  for  families  and  single  men  in  the  me- 
tropolis and  suburban  districts,  under  the  management  of 
societies  established  for  improving  the  dwellings  of  the 
labouring  classes,  or  of  individuals  interested  in  the  same 
subject,  together  with  a  statement  of  the  primary  outUys, 
annual  receipts  and  expenditure,  and  other  particulars, 
of  these  various  buildings,  arranged  in  a  convenient  tabular 
form. 

With  a  view  of  eliciting  further  information  on  this 
important  subject,  the  Council  invited  the  attendance  of 
all  those  who  were  interested  in  the  movement  to  a  con- 
ference on  the  26th  May,  1864,  and  on  the  follow  mg  day. 
A  large  number  of  those  who  had  taken  a  leading  part  in 
providing  better  dwellings  for  the  labouring  classes,  both 
in  London  and  the  oountiy,  attended  the  conference,  and 
much  interesting  discussion  took  place.  It  was  strongly 
urged  upon  the  Council  by  this  meeting  to  form  a  com* 
mittee,  for  the  purpose  of  taking  the  whole  subject  into 
ionsideration,  and  in  particular  for  considering  in  what 
way  the  Legislature  could  promote  the  erection  of  proper 
and  sufficient  dwellings  for  those  classes  who  are  so  macli 
in  need  of  them. 

The  Council  accordingly,  shortly  before  Christmas, 
1864,  issued  an  invitation  to  '  various  persons,  whose 
interest  and  experience  in  the  subject  were  likely  to 
render  their  advice  valuable.  The  committee  met  for 
the  first  time  on  the  22nd  December,  1864,  and  continued 
their  sittings  during  the  spring  of  this  year. 

At  the  first  meeting  of  the  committee  it  was  unani- 
mously resolved  that  it  was  not  necessary  to  collect  facts 
to  establish  the  unfitness  of  the  greater  part  of  the  dwell- 
ings of  the  labouring  classes  as  habitations  for  respectable 
and  well-conducted  families,  or  to  prove  that  the  ex- 
cessive overcrowding  which  now  exists  in  such  dwellings 
promotes  crime  and  immorality,  harbours  disease,  and 
materially  lessens  the  effoctive  power  of  the  working- 
classes,  by  injuring  their  health  and  shortening  the 
duration  of  their  lives. 
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Nor  was  it  coflridered  neaeflHiry  to  inavire  into  the  eflect 
produeed  by  th«e  badly-cotifltrncted,  illJ^«llikte4  iwett- 
ings  CD  the  poor-rates,  or  iato  the  amomt  *of  diKOdtent 
which  the  admitted  want  of  proper  dwellings  creates 
in  the  minds  of  the  working-classes.  The  committee  also 
recognised  the  distinction  which  must  be  drawn  between 
associations  for  providing  improved  dwellings  by  invest 
ments  for  the  labouring  claases,  the  capital  for  which 
IS  subscribed  with  the  aooble  object  of  obtaining  a  fair 
interest  on  the  money  advanced,  and  of  elevating  the 
social  and  moral  condition  of  the  working  classes,  and  the 
regular  investment  in  such  buildings  by  builders  who 
must  obtain  ^e  ordinary  oommeieiid  profit  on  oapHal 
used  in  business.  In  the  first  case,  a  dividend  of  6 
per  cent.,  with  an  ample  fund  to  provide  for  all  oontin- 
genoies  might  be  oonsideyed  soflSoient,  whilst  in  the  oiher 
case  a  v«ry  mnoh  larger  ivtam  w<mld  be  required.  Oon- 
aidering  these  fiicts  as  fully  «itablished,  the  Committee  pro- 
ceeded to  inquire  i 


(1.)  The  causes  which  appear  to  retard  the  erection  of 
proper  house  accommodation,  and  the  improvement  of 
existing  houses,  for  the  working  classes  in  town  and 
country. 

(2.)  The  operation  of  imperial  and  local  taxation  on 
such  dwellings;  and  'the  expediency  of  relieving  them 
irom  all  or  a  portion  of  snch  taxation. 

(S.)  The  effect  at  the  law  of  settlement  and  removal 
of  the  poor  apon  sooh  buildings  in  country  districts. 

(4. 1  The  ivobable  effect  of  extending  the  area  of  local 
taxatioo  in  town  and  country. 

(5.)  The  operation  of  the  laws  relating  to  the  transfer 
of  real  property  in  small  plots,  and  the  oonveyanoe  of 
chambers  and  wita  of  rooms. 

(6.)  The  operation  of  the  destraetion  of  houses  by 
xailways  and  other  local  improvements. 

(7.)  The  desinbiXity  of  facilitating  the  convey ance  of 
laboorersto  and  from  their  work  by  railway. 

^8.)  Whether  the  provisions  contained  in  the  existing 
Acts  of  Parliament,  for  granting  loans  for  the  improve- 
ment of  estates,  might  not  be  extended  to  the  building  of 
eottages,  and  If  so  under  what  special  conditions. 

(9.)  Whether  the  provisions  of  the  common  lodging- 
house  act,  and  other  statutes  relating  to  the  public  liealth 
might  not  be  advantageously  ex(en<M. 

(10.)  Whether  there  are  any  other  means  by  which  the 
legislature  can  promote  the  object  in  view. 

It  was  at  first  proposed  to  divide  the  subjects  betwone 
three  sub-committees,  according  to  their  relataon  to  town 
dwellings,  country  dwellings,  and  proposed  legislation,  but 
it  was  tound  in  practice  better  to  amalgamate  the  sub- 
committees, as  the  subjects  referred  to  each  sab-committee 
were  so  similar.  The  following  gentlemen  attended  the 
meetings :  Mr.  W.  Hawes  (Chairman),  The  Hon.  and 
Bev.  S.  Best,  Mr.  D.  K.  Blaine,  Mr.  O.  B.  P.  Bosanqnet, 
Mr.  C.  S.  Barker.  Mr.  Edwin  Cbadwick,  C.B.,Mr.  G.  R. 
Bumell,  Mr.  H.  Cole,  G.B.,  The  Right  Hon.  W. 
Cowper,  M.P.,  Mr.  J.  B.  Denton, Mr.  J.  DiUon,  Mr.  H.  B. 
Famall,  Mr.  P.  Le  l^eve  Foster  (Seeretarv  of  the  Society 
of  Arts),  Professor  Fawcett,  Mr.  C.  Oatliff,  'Mr.  G.  Godwin, 
F.B.S..  Dr.  Greenhill,  Mr.  T.  Hare,  Mr.  H.  Harwood,  Mr. 
E.  T.  Holland,  Mr.  C.  Wren  Hoskyns,  Mr.  H.Maynard, 
Mr.  H.  Pownall,  Mr.  S.  Redgrave,  Mr.  B.  Shaw,  Dr.  E. 
Smith,  F.R.S.,  Mr.  S.  Tculon.  Mr.  T.  Twining.  Mr.  G. 
H  Walker,  Mr.  Alderman  Waterlow,  Mr.  G.  F.  Wilson. 
F.R.S.,  Mr.  T.  Wtnkwortb,  Mr.  J.  Young;  and  Mr.  Mi 
Ware,  who  acted  as  Secretary  to  the  Committee. 

Various  resolutions  were  pssnd  wHh  respect  to  the 
qaestions  considered  fay  the  committee,  the  teoommenda- 
tions  of  which  are  embodied  in  this  report. 


isfVBD  DwxLLiN«s  VOB  Labovbbbs  vot  RcvuvxaAfrivx. 

It  was  shown  that  labourers  living  in  the  metropolis 
and  other  large  towns  pay  a  larger  proportion  of  their 
income  for  rent  than  any  other  cIm  Hi  the  countiy, 
and  even  then  are  unable  to  obtain  suitable  aceommoda- 


tisn.    The  immediaAe  cause  of  this  state  of  things,  in 
plaoes  where  the  law  of  parish  settlement  dees  not  cave 
an  addiCkMal  difficulty,  is  the  ftwt  that  providing  nKh 
dwellings  fbr  labourers  has  not  been  found  oommerciaUy 
remunerative.      The  efforts  of  societies  and  benevolent 
individuals  are  every  year   becoming  more   extensive, 
and  from  the  beginning  have  been  appreciated  by  the 
industrious  clatses.    They  have  already  accomplished  a 
great  amount  of  good,  and  have  set  an  example  which, 
it  is  hoped,  will  be  more  extensively  followed ;  but  it  will 
be  long  before  the  existing    evils  can  be  more  thin 
sliglitly  mitigated  by   such    means.      At  present  the 
dwellings  provided  in  this  manner  in  the   metropolis 
only  acoommodiite  about  7 ,000  persons,  and  the  commercial 
results  are  not  such  as  to  encourage  builders  and  capitaliiti 
te  undertake  the  building  or  iwiovation  of  d  wettings  for 
labooTMS  SB 'an  ordinary  iMttvr  of  bmrinoss.    It  appniiL 
from  thestKtisticB  collected  by  the  Society  of  Arts,  thatjt 
rarely  happens  tbat  such  undertakings  produce  a  \\\^ 
dividend  than  6  psr  osnt.  oft  tbereriginal  outlay,  and  ths 
in  most  eases  the  returns  are  smaller.     This  rate  of  in- 
terast  m^  be  expected  to  satisfy  a  lai^ge  number  of 
capitalist^  who  are  willing  to  accept «  nsoderate  Tefcon 
upon    capital    when    connected    with    such    imporuot 
philanthropic  objects,  but  it  can  hardly  be  expected  thtt 
dwellings  will  be  provided  in  anything  like   sufficient 
nunibera    until    they   can    be    made   to  prodace  socb 
a  return  as  will  compensate  a  builder  for  investing  his 
capital  in  this  kind  ot  ppoperty,  a,ttattded  as  it  is  with 
so  much  more  xiik  and  trouble  than  houses  of  a  superior 
blass. 

The  diflknlty  of  remedying  this  state  of  things  is  aggrs- 
vated  by  the  fiMt  that  the  wretched  houses  which  too  nitny 
of  the  labouring  classes  now  inhabit  are,  in  their  prese ot 
fcoodition,  highly  remunerative  to  the  landlords.  Con< 
sequentiy  sudi  houses  fetch  a  high  prioe  when  brought 
into  the  market.  They  may  be  made  to  yield  a  good 
profit  in  the  hands  of  those  who  cane  nothing  for  the 
moral  and  physical  well-being  of  their  tenants;  bat  the 
expense  of  putting  them  into  proper  saoitaty  condition, 
and  adapting  then  to  the  wants  of  respectable  working- 
men,  reduces  the  returns  so  much  as  to  rendtr  the 
tmdertaking,  hi  a  commercial  sense,  unprofitable. 

It  miqr  be  hwe  mMrtred  that  the  repfoach  whieh  has 
been  sometimes  brcHgtet  a^mst  sooieties  established  fcr 
providing  ioBpfoved  dwelliogs,  that  they  oondder  onlr 
the  wants  of  the  higher  class  of  labourer^  is  not  nov 
desetred.  Seversl  societies  havo  now  dnder  their  mi- 
nagenent  both  blocks  of  bniUings  and  rstK>vated  cotttg<9, 
In  whwh  tbo  poopsst  tabovrers  aie  aoeomraodated  a 
single  rooms  «t  weekly  rents  of  Is.  3d.  to  28.  6d.  Tin 
effect  of  this  is  to  bnng  the  locieties  into  closer  com- 
petition with  the  dais  of  landlords  before  spoken  of. 

Some  of  the  eaUKs  which  tend  to  render  soeta  propertr 
unremunerative  are  beyond  the  control  of  any  interference. 
as,  for  instance,  thelncreasing  value  of  land  and  buildings 
in  the  great  eetftres  of  Industry  and  the  exces^e  wfar 
Affd  t«ar  ^  Gildings  inhabited  by  poor  tenants.  The 
other  causes  fn^  be  classed  under  two  lieads— 1.  Thow 
which  may  be  removed  or  modified  by  the  IcgisUtare. 
2.  Those  which  ffiNWtbeTemediSd,  If  at  all,  by  incrfa<ed 
care  and  experience  in  the  purchasing  of  sites,  and  in  the 
erection  of  buildings,  and  in  the  plaeing  them  under 
economical  and  efficient  management. 

The  Committee  at  the  outset  of  their  delibeiatioos 
dotmnkisd  to  diieet  their  attention  principaUy  to  the 
first  of  these  two  dssses,  with  the  liope  that  they  might 
be  aMeto  sOggsst  such  Miondments  of  tt«  taw  as  would 
teene  to  cj^talists  investing  mon^y  in  tlAs  kind  of 
property  a  &ir  return  on  their  capital. 

Among  the  burdens  which  press  upon  the  owners  of 
houses  or  Mocks  of  d«^llrogs  for  the  labooring  poor  are 
the  following  >— 

Batss  AMD  Taxis. 
It  has  be«B  tammtmly  put  forward,  and  Is  very  i^ 
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rally  sopposed,  that  the  amount  of  taxation,  local  and 
otberirue,  to  which  property  of  this  kind  is  sabject,  is  so 
large  as  materially  to  aflect  the  retains  which  a  capitalist 
or  builder  would  calcatate  upon  as  remanerative  when 
coQtemplating  the  erection  of  dwellings  for  the  labouring 

It  appean  to  your  committee,  afler  investigating  the 
aoooanto  connected  with  a  considerable  number  of  such 
direlliogs,  that  the  total  amount  of  taxation  fh)m  all 
toorces  does  not  exceed  U  per  cent,  on  the  whole  capital 
iDmted,an  amount  which  (even  if  the  exemption  from 
thevbole  of  such  taxation  were  practicable)  is  too  small 
to  exercise  any  appreciable  influence  on  those  contem- 
plitiDg  the  investment  of  capital  in  an  undertaking  of 
(his  nature.  Under  these  circumstmoes,  and  considering 
the  riol&tion  of  sound  principles  involved  in  making  any 
eiemption  in  favour  of  any  particular  class  of  house  pro- 
perty, the  Committee  do  not  feel  justified  in  proposing 
the  adoption  of  any  measure  of  exemption. 

The  boose  duty  nuy  be  usually  avoided  in  blocks  of 
boildinga  whose  siae  would  otherwise  make  them  liable  to 
it,  by  giving  to  each  set  of  apartments  a  door  opening  to 
the  external  air,  and  making  them  thereby  a  distinct 
tenement.    This  is  called  Uie  external  gallery  qrstem. 

Pabub  Batiho  in  the  Covntby. 

The  question  of  charging  the  relief  of  the  poor  oo  the 
parish  or  on  the  onion,  is  one  which  peculiarly  affects  the 
building  of  cottages  in  the  country.  The  preseot  system 
has  long  been  found  one  of  the  greatest  obstacles  to  the 
proper  accommodation  of  labourers  on  the  estates  on  which 
they  work ;  and  the  committee  were  prepared  to  lecom- 
mend  an  amendment  of  the  law  by  the  extension  of  the 
ehargeability  of  the  poor  from  the  parish  to  the  union. 
It  is  A  gratification  to  the  committee  that  the  same  views 
OD  this  important  question  have  been  generally  recognised 
by  the  legislature,  and  that  they  are  likely  to  be  carried 
into  operation  by  the  Bill  now  before  ParUament.  The 
committee  confidently  expect  that  many  good  results  will 
follow  from  the  adoption  of  that  measure. 

PaBISH  BaTIHO  IK  THE  MeTBOPOLIS. 

It  was  a  subject,  of  consideration  by  the  Committee, 
whether  similar  good  results  would  not  be  produced  by 
extending  the  area  of  ehargeability  in  the  metropolitan 
districts.  In  the  discussion  of  this  question  the  committee 
were  much  aided  by  statistical  tables  furnished  by  Mr. 
Famall,  and  by  his  large  experience  in  this  subject. 
It  appeared  from  these  tables,  in  which  the  amount  of 
the  poor-rates  were  reckoned  according  to  their  proportion 
to  the  gross  rental,  instead  of  on  the  present  capricious 
fpt^m  of  aasesament,  that  the  pressure  of  the  rates  on 
fioperty  in  the  metropolitan  parishes  is  not  so  unequal  as 
is  Kenerally  supposed ;  and  in  the  opinion  of  the  com- 
aittee  the  inequality  which  really  exists  does  not  in  any 
poceptible  degree  form  an  obstacle  to  the  erection  of 
^veilings  for  the  labouring  poor.  Whatever  other 
^^uues,  therefore,  may  exist  to  render  it  desirable  to  ex- 
tend the  area  of  ehargeability  in  the  metropolis,  the 
committee  do  not  think  that  such  extension  wiU  produce 
«>y  sensible  effect  in  furthering  the  object  specially 
QDder  their  consideration. 

State  of  the  Law  of  Real  Pbopebtt. 

Some  very  interesting  discnaions  took  place  on  the 
di6&culties  the  present  state  of  the  law  of  real  property 
interposes  in  the  way  of  those  who  are  desirous  of  providing 
dwellings  for  the  labouring  poor,  and  of  labourers  who 
wish  to  become  the  owners  of  the  dwellings  in  which  they 
reside. 

Much  of  the  land  in  London  and  other  large  towns 
belongs  to  Charities  and  other  Corporations  and  persons 
under  disability,  or  is  in  strict  settlement.  Much  has  been 
done  by  modem  legislation  towards  enabling  trustees  of 
settled  estates  and  limited  owners  to  grant  building 
Itttes,  and  to  sell  portions  of  the  estate  for  the  benefit  of 


the  rest,  under  the  direction  of  the  Court  of  Chancery. 
But,  independently  of  the  expense  of  an  application  to 
the  Court,  there  are  many  cases  which  are  not  met  by 
these  enactments. 

The  Committee  suggest  that  corporations,  limited 
owners,  and  penons  UMer  disabiliry  should  have  similar 
powers  of  selling  small  pieces  of  land  for  improved  dwell- 
ings for  labourers  as  they  have  now  for  selling  sites  for 
schools — (under  the  4  and  6  Vict.,  c.  88,  &c.),  and  for 
literary  and  scientific  institutions,  under  the  17  and  18 
Vict.,  c.  112). 

The  Committee  had  the  advantage  of  the  presence  of 
Mr.  Hare  to  explain  his  scheme  for  encouraging  the  in- 
vestment by  labourers  of  their  savings  in  the  purchase  of 
sets  of  rooms  In  large  blocks  of  dwellings.  He  proposes 
that  each  block  of  dwellings  should  be  registered  under 
the  Luid  Registration  Act,  and  should  obtain  a  certificate 
of  indefeasible  title ;  that  when  that  is  done,  the  building 
should  be  withdrawn  from  the  ordinary  laws  and  inci- 
dents of  real  property,  and  should  become  personal  e^ttate ; 
and  that  the  apartments  in  it  should  be  transferred  as 
separate  tenements,  in  the  same  manner  as  stock  is  trans- 
ferred in  the  public  funds.  In  this  way  he  hopes  that  the 
tenants  would  become  absolute  owners  ofthe  rooms  in  which 
they  live,  paying  off  the  purchase  money  in  a  limited 
period  by  instalments,  vety  little  greater  in  amount 
than  their  rent  as  weekly  tenants.  He  also  proposes 
that  the  management  of  the  entire  building  should  be 
vested  in  a  committee  chosen  from  the  owners  of 
rooms,  who  would  regulate  their  mutual  rights  and 
liabilities,  and  enforce  the  good  preservation  and  repair  of 
the  rooms  and  the  orderly  conduct  of  the  inhabitants. 

The  Committee  agreed  in  the  expediency  of  any  mode 
of  facilitating  and  cheapening  the  conveyance  of  small 
tenements,  but  they  considered  that  the  difiiculties  and 
embarrassments,  both  to  seller  and  buyer,  which  would 
arise  out  of  any  plan  by  which  the  apartinenta  in  a  large 
block  of  buildings  would  become  vested  in  individuals  of 
the  labouring  class,  would  outweigh  any  benefit  which 
might  arise  from  it.  The  danger  of  such  small  tenements 
falling  into  the  hands  of  speculators,  who  might  take  ad- 
vantage of  the  necessities  of  the  original  owners ;  the  obli- 
gation under  which  the  working  classes  live  of  continually 
and  suddenly  changing  their  residence  in  search  of  work , 
the  probability  that  the  rooms  would  not  be  so  well  kept 
as  when  owned  by  a  company ;  and  the  difficulty  of  ar- 
ranging the  mutual  interests  of  so  many  small  independent 
freeholders,  seem  to  the  Committee  insuperable  objections 
to  the  scheme. 

At  the  same  time  there  appears  to  be  nothing  in  the 
present  state  of  the  law  to  prevent  a  company  owning  sueh 
a  block  of  dwellings,  after  they  have  obtained  an  inde- 
feasible title,  from  letting  the  sets  of  rooms  as  separate  te- 
nements on  leases  of  any  duration,  subject  to  proper  sani- 
tary arrangements ;  and  the  Committee  believe  that  such 
a  plan  might,  in  many  cases,  be  desirable.  In  such  a 
case,  the  tenant  would  secure  the  benefit  of  a  lower  rent 
than  if  he  were  a  weekly  tenant,  and  would  acquire  the 
feeling  of  property  in  his  own  home ;  while,  at  the  same 
time,  the  company  would  be  secured  by  covenants  and 
powers  of  entry  against  dilapidations  and  misuse  of  the 
tenement. 

Loams  bt  Govebnmemt. 

Numerous  Acts  have  been  passed,  commencing  with  the 
67  Geo.  III.,  C.34,  for  enabling  the  Public  Loan  Com- 
missioners to  advance  money  at  a  low  rate  of  interest  for 
public  woriis  and  the  employment  ofthe  poor,  the  money 
borrowed  being  repaid  by  instalments  in  a  limited 
period.  The  9  and  10  Vict.,  c.  79,  is  the  Act  which 
regulates  the  present  practice.  By  the  23  and  24  Vict., 
c.  19,  the  Public  Works  Acts  (Ireland)  were  extended 
to  authorise  the  advance  of  money  for  bailding 
cottages  for  labourers  in  that  country.  In  England 
the  Public  Loan  Commissioners  have  never  been 
authorised  to  advance  money  for  that  purpose ;  but  by 
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the  9  and  10  Viet.,  o.  74,  they  we  enabled  to  lend 
money  to  Testiies  on  the  security  of  the  rates  for  building 
pablic  baths  and  washhouses.  By  the  14  and  15  Vict., 
0.  34,  the  Niine  Commissioners  are  also  empowered  to 
lend  to  boards  of  health,  and  other  local  authorities, 
in  like  manner,  money  for  building  lodging-houses 
for  the  poor;  this  Act,  however,  is  encumbered  with 
so  many  conditioos  that  it  has  been  praottcally  in- 
operative. 

There  is  also  another  series  of  Acts  (9  and  10  Vict., 
c.  101,  &c.),  enabling  the  Inclosure  Commissioners  to 
advance  money  in  the  same  way  to  landowners  for 
drainage  and  improvement  of  land ;  and  under  the  Private 
Advance  for  Drainage  Acts  (27  and  28  Vict.,  c  114,  &c.), 
tenants  for  life,  and  other  limited  owners,  can  borrow 
money  fh>m  private  sources  for  the  same  purposes.  The 
Indosure  Commissioners  appear  to  haiw  no  power  to 
advance  money  for  building  cottages,  but  this  may  be 
done  by  the  i>rainage  and  Land  Improvement  Companies. 

So  far,  therefore,  as  relates  to  cottages  in  the  country, 
the  committee  do  not  desire  any  altsiration  in  the  law,  but 
they  recommend,  with  respect  to  labourers*  dwellings  in 
towns,  that  the  public  Loan  Commissioners  should  have 
power  to  advance  money  at  a  rate  of  interest  not  exceed- 
ing 3)  per  cent.,  for  building  such  dwellings,  with  due 
regard  to  sanitary  arrangements.  The  committee  be- 
lieve that  by  such  assistance  the  promoters  might  be 
enabled  to  add  materially  to  their  profits,  and  that  the 
building  of  such  dwellings  would  thereby  be  much  en- 
couraged. 

DsMOLiTio.v  BT  Railways,  &o. 

The  effect  of  the  demolition  of  the  homes  of  the  poor 
by  local  improvements  and  by  metropolitan  reilwi^  has 
been  lately  very  much  before  y the  public.  In  the  E^rl 
of  Shaftesbury's  speecii  on  the  Slst  March,  in  moving 
for  an  amendment  of  the  standing  order  of  the  House 
of  Lords  upon  this  subject,  his  lotdship  stated  that 
the  houses  for  the  demolition  of  which  notice  had  been 
given  under  the  bills  before  Parliament  in  the  present 
sei^sion,  amounted  to  3,500,  containing  a  population  of 
20,000  persons. 

Although  a  large  number  of  these  houses  will  not  be 
actually  destroyed,  being  merely  included  within  the 
limits  of  deviation,  yet  the  numbers  give  some,  though 
an  imperfect,  idea  of  the  vast  amount  of  inconvenience 
and  distress  such  works  must  produce  among  the  poor. 
It  has  been  proved,  by  careful  inquiries  on  similar  occa- 
sions in  former  years,  that  a  very  large  proportion  of  those 
who  are  displaced  do  not  leave  the  immediate  neighbour- 
hood, but  crowd  still  more  the  already  over-crowded 
dwellings  of  the  same  parish.  And,  in  most  cases,  the 
Committee  believe  that  this  is  not  merely  a  temporary  evil, 
because  the  necessity  of  being  near  their  work  forms  an 
obstacle  to  their  dispersing  into  more  distant  places. 

It  is  the  opinion  of  the  Committee  that  where  public 
companies  destroy  houses  inhabited  by  the  working 
classes  under  compaliory  powers,  they  ought  to  be  com- 
pelled to  provide  sufficient  improved  dwellings  within  a 
converaent  distance  for  the  same  classes  in  plue  of  those 
destroyed,  and  that  they  should  have  special  powers  given 
them  for  that  purpose. 

An  evil  is  likewise  sometimes  perpetrated  by  railway 
companies,  though  probably  to  a  comparatively  small 
extent,  by  taking  the  yards  or  back  premises  of  hooses 
and  reselling  them  for  occupation  by  labourers,  "with 
reduced  sanitaiy  accommodation.  The  Committee  are 
of  opinion  that  in  such  a  case  the  company  should  not 
be  allowed  to  sell  such  houses  without  making  provision 
for  their  proper  ventilation  and  for  the  sanitary  accomnio- 
dation  of  their  inmates. 

W0BK1IEN*S  TftAIKS. 

Another  plan  for  relieving  London  of  some  part  of  its 
overcrowded  population  is  to  encoursge  labourers  and  their 
£imilies  to  live  a  few  miles  out  of  London,  and  to  trans- 


port them  to  and  from  their  work  in  the  momiag  and 
evening  by  cheap  trains.    The  number  of  small  hoom 
now  building  in  the  suburbs  of  London  is  very  great,  ud 
as  working  men  discover  by  expeitence  the  advantages 
arising  from  improved  health  to  themselves  and  to  tl^ir 
families  from  living  away  from  the  crowded  streets  where 
they  now  lodge,  the  demand  for  them  must  increase ;  but 
even  this  improvement  will  be  but  temporary,  and  will 
shortly  produce  la  new  set  of  evils,  unless  the  erectioa  of 
these  houses  be  carefully  watohed  and  their  dnioige, 
ventilation,  &c.,  be  properly  attended  to.    .  Prectotioo* 
against  overcrowding  will  also  be  as  much  required  v  io 
existing  houses.    The  Metropolitan  Hallway  Company  htve 
been  trying  the  experiment  of  running  workmen's  \nm 
for  some  months  with  marked  success.     They  provide 
early  trains  from  Paddington  and  from  the  City,  whieb 
are  used   almost    exclusively    by    working    men,  isd 
they  allow  them  to  return  by  any  train  in  the  after- 
noon.   No  inconvenient  restiictions  respecting  ticketa  ue 
imposed,  and  the  weekly  increase  of  numbers  is  very 
satisfactory,  and    when    the   system    is    extended  to 
Hammersmith  still  better  returns  may  be  anticipitM. 
The  London,  Chatham,  and  Dover  Railway    CooipaQv 
have    done    the  same,    in    pursuance    of    a   clause  to 
their    Act.    since    the    beginning    of    March.      Fios^ 
a  statement  by  Mr.  Forbes,  the  general  manager,  in  a 
letter  quoted  by  Loixi  Shaftesbury,  in  his  speech  betore 
referred  to,  it  appears  that  tlie  number  of  workoi^ 
carried  by  their  trains  has  increased  week  by  week ;  bat 
the  unnecewtary  restrictions  imposed  by  this  company  opoo 
the  men  using  these  trains  roust  be  removed  before  the 
low  rates  will  be  profitable  to  the  oompacQr,  or  available, 
to  any  important  extent,  to  workmen. 

The  Committee  desire  to  express  their  decided  opinion 
that  it  would  he  for  the  benefit  of  the  QOmmnnity  at  large 
that  all  the  metropolitan  railway  companies  should  provide 
cheap  means  of  tfansit,  at  convenient  times,  for  labourer: 
but  they  hesitate  to  recommend  that  this  should  be  luade 
compulsory  in  all  oases,  believing  that  if  their  views  ot 
the  results*  likely  to  arise  from  such  accommodation  to  the 
working  classes  be  correct,  the  directors  of  the  railway 
companies  will  not  fail  to  adopt  them. 

There  is  also  another  view  of  the  subject  which  mast  be 
noticed  by  the  Committee,  namely,  the  tendency  of 
manufacturers  to  remove  their  works  from  the  crowded 
centres  of  large  towns  to  suburban  districts.  Such  a  pnc- 
tice  is  likely  to  produce  very  beneficial  results.  Whik 
healthier  diwellings  are  provided  for  those  who  work  b 
the  manufactories,  the  overcrowded  condition  of  thoif 
who  are  obliged  to  remain  in  the  heart  of  the  cities  willk 
proportionally  relieved. 

Emfoboiko  THfe  SAMrrABT  Laws. 

Whatever  progress  may  be  made  in  bailding  or  adapting 
houses  by  individuals  or  societies,  the  great  mass  of  the 
labouring  population  for  many  years  to  come  most  oece^ 
sarily  live  in  very  crowded  neighbourhoods,  in  housea  do* 
existing,  and  not  originally  adapted  to  contaia  several 
fomilies  under  one  roof. 

It  is,  therefore,  of  the  first  importance  that  the  owiiei' 
of  existing  houses,  inhabited  by  the  poor,  should  be  obliged 
to  provide  those  sanitary  applianoes  which  are  required 
for  the  preservation  of  the  health  of  their  tenants,  and  to 
check,  when  it  occurs,  the  progress  of  infectious  di^ase. 
Long  experience  has  shown  that  nothing  but  coofltaot 
inspeotion  and  compulsory  measures  will  meet  (he 
carelessness  and  cupidity  of  the  owners  of  this  kiod  oi 


property. 
The  or 


present  sanitary  laws  are  oomprehenatve,  and  on  the 
whole  efficient,  although  the^re  are  some  particolsis  io 
which  the  Committee  think  they  require  anMndmeot,  es- 
pecially with  relation  to  the  inspeotion  of  hooses  lot  to 
lodgers,  but  not  now  sutjeot  to  the  provisiou  of  the  Com- 
mon Lodging  •House  Act.  The  provisions  of  the  <*"'^ 
acts  are  not,  however,  sufficiently  known,  nor  do  those  wo^ 
are  qualified  by  inteUigenoe  and  position  to  attend  (o  ^ 
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sanitary  condition  of  their  own  neighboarhood  intereet 
themselves  aa  mach  as  ooiild  be  desired  in  seeiog  that  the 
powers  of  the  Uw  are  put  in  execution. 

The  ConnniUiee  reeoinmeod  that  a  consise  analyeis  of 
the  sanitary  lavrs  shoold  be  prepared,  and  that  the  defects 
of  the  existiog  law  should  be  printed  and  circulated.  In 
this  way  the  attention  of  men  of  education  and  intelligence 
would  be  called  to  the  subject,  and  they  might  be  induced 
to  take  part  in  sanitary  work  in  the  neighbourhood  in 
vhich  they  reside  or  cttry  on  business. 

In  the  country  districts  tiie  sanitary  condition  of  the 
nople  is  fa^ulated  by  the  Nuisance  Removal  Acts, 
18 and  19  Vict.,c.  12X  and  23,  and  24  Viot.,  c.77,  and  the 
Local  Government  Act,  21  and  25  Vict,  c.  98;  the  power 
king  vested  in  the  Local  Board  of  Health,  or,  if  tliers  be 
DODe.  in  the  corporations  of  towns,  boards  of  guardians,  or 
parish  vestrieSfftQcording  to theoircumstanoesof each  locality. 

b  the  City  of  London  the  power  is  vested  in  the  Com- 
Diittioners  of  Sewers,  under  the  Acta  regulating  the  ad- 
DUDistration  of  the  City. 

Id  the  other  Metropolitan  districts  the  vestry  or  dis* 
trict  boards  are  the  local  authorities  for  the  removal  of 
Duuances,  under  the  Metropolis HanagementAots,  18 and 
19  Viot,  c.  120,  and  various  Amendment  Acts. 

By  the  21  and  22  Vict.,  c.  97,  the  powers  of  the  Qene- 
r&l  Board  of  Haalth  were  traasfermd  to  the  Privy  Council, 
which  has  a  general  superintendence  of  sanitary  matters. 
This  branch  of  their  duties  is  practically  eaercised  by  the 
medical  officer  of  the  Privy  Council*  The  committee 
think  that  there  ^ould  be  a  committee  of  the  Privy 
Council  oonstit4ited*  aa  a  separate  department,  to  which 
appeals  might  be  made  from  the  local  authorities,  and 
whose  duty  it  would  he  to  consider  the  recommenda- 
tioDi  dicated  1^  the  e^sperience  of  the  district  madjoal 
officers. 

They  also  r-ecommend  that  the  appointment  of  proper 
iospectom  of  nmisanoes  should,  be  compulsory  in  all  plMs, 
80  that  it  should  be. the  duty  of  such  inspeetocs  to  report 
forthwith  to  the  local  authorities  all  naisanoes  wbiphi 
sxist  without  waiting'  for  the  complaint  of  other  per- 
flont. 

The  GommitAee  further  recommend  that  the  medical! 
officers  of  healtbshould  be  irremovable  without  tbeoon-. 
aent  of  the  Pxivy  Council*  and;  tliat  the  amount  of  their 
salaries  should  be  subject  to  the  approval  of  the  same 
aathority.  The  duties  of  these  officers,  if  properiy  per- 
formed, are  liable  to  bring  them  into  ooUision  with  the 
iotsresta  of  persons  having  inflnence  in  the  vestry,  and<  it 
a^ppears  of  great  importance  that  their  independence  of 
action  should  be  secured. 

It  appears  also  to  the  Committee,  thatboth  the  Noisanoes 
Bemoval  Acts,  and  the  Metropolitan  Management  Acts, 
»B  deficient  in  not  gindog  ta  the  laeal  authorities  snffi- 
^t  powers  tp  oblige  the  builders  of  houses  to  make 
|R)per  piovision  for  drainage  and  ventilation. 

The  29th  section  of  the  Nuisance  Bemovud  Act  (18 
and  19  Vict,,  o.  121),  also  requires  amendment.  It  gives 
power  to  the  local  authorities  to  take  proceedings  against 
the  owner  of  a.  house  inhabited  by  more  than  one  family, 
if  it  shaU  be  feund  to  be  overcrowded ;  but  it  leaves 
in  doubt  the  case  where  particular  rooms  in  a  house 
sre  overcrowded,  as  well  as  the  case  of  a  singly  family  in 
a  aoiall  house  of  one  or  two  rooms.  It  is  liowever  to  be 
remarked  that  the  medical  officers  find  it  impossible  to 
interfere  as  they  wish  with,  the  overorowding^of  houses, 
because  of  the  difficulty^  it  should!  rather  be  said  the 
impossibility,  of  the  poor  finding  accommodation  elsewhere. 
In  this  aa  in  other  details  of  sanitary  inspection,  over- 
stiictuess  may  become  oppression,  and  aggravate  instead 
of  alleviating  the  hardsiilps  of  the  poor.  Until  more 
and  better  dwellings  are  provided,  andi  until  the  labouring 
classes  have  learnt  more  fully  themselves,  to  appreciate 
the  bleaslngs  of  air  and  cleanlinecs,  no  sanitary  regula- 
tions can  be  satisfactorily  carried  out. 
The   Committee   in  oondusion   recommend   to*  the 

Council  :— 


1.  That  corporations,  limited  ownen,  &o.,  should 
have  increased  power  to  sell  land  for  the  erection  of 
dwellings  for  labourers,  under  conditions  as  to  proper 
drainage,  ventilatioD,  and  sanitary  regulations. 

2.  That  the  public  loan  comroisrioners  should  be  ao^ 
thorised  to  lend  money,  at  a  rate  not  exceeding  3|  per 
cent,  per  annum,  for  building  dwellings  for  tiie  labouring 
classes,  under  suitable  guarantees  and  with  due  regard  to 
sanitary  airangementa. 

3.  That  in  all  future  railway  acts,  and  acts  for  local 
improvements,  when  houses  inhabited  by  the  working 
classes  are  destroyed  under  compulsory  powers,  such  com*^ 
panies  should  be  compelled  to  provide,  within  a  conv^ 
nient  distance,  other  dwellings  in  lieii  of  those  destroyed. 

4.  That  the  following  amendments  should  be  made  in 
our  sanitary  lawa:— 

a.  That  the  appointment  of  inspectors  of  nuiumoflp 
throughout  the  conntiy  should  be  compulsory. 

b4  That  increased  power  be  given  to  the  proper  local 
autboritiee,  to  oblige  builders  of  houses  to  provide 
adequate  drainage  and  ventilation. 

e.  That  the  medical  officers  of  health  should  be  irn»^ 
moveable  without  the  consent  of  the  Privy  Council, 
and  that  the  amount  of  their  salaries  should  be 
subject  to  the  approval  of  the  same  authority. 

d.  That  houses  in  which  lodgers  are  taken,  especially 
where  particular  rooms  in  a  house  are  over- 
crowded, should  be  brought  under  more  efficient 
inspection. 

5.  That  with  the  view  of  extending  an  aooocate 
knowledge  of  the  powers  contained  ip  the  various  aotp 
relating  to  the  removal  of  nuisances,  the  Council  if 
reoommended  to  prepans  and  publish  a.conciie  analysis  of 
the  existing  law,  calling  the  attention  of  the  educated 
dasses  to  this  important  subject,  and  pointing  out  bow 
they  may,  merely  by  a  little  attention  and  exertion,  coofflr 
most  important  benefits  upon  a  large  mass  of  woriung 
people  and  upon  the  country  genenUy. 

6.  That  the  Council  be  requested,  to  take  such 
meaanres  as  it  may  think  advisable  to  btmg  the  first  four 
of  these  recommendations  as  soon  as  possible  under  the 
notice  of  Her  Majesty's  Government. 

(Signed)  W.  BiAWES,  Ckaimm. 

3rdlfv^il8<au 

TWSHTY-SBCOKD   ObMNAKT  MBBTINa. 

Wednesday,  May  lOtli,  1865;  WiUiam 
Hawes,  Esq.,  Chainnan  of  Council,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  :•-*- 

Homan,  Julius,  86,  The  Grove,  Camberwell,  S. 
Hunt,  Alfred  Terrett,  1,  Encombe-terraoe,  Wandsworth- 
road,  S.W. 

The  following  candidates  were  balloted;  for 

and  duly  elected  members  of  the  Society : — 

Bean,  Alfred  W..  Danson-park.  Welling,  Kent,  8.E. 
Dent,  William,  21,  Newcastle-street,  Strand,  W.C. 
Gover,  William,  Italian-villa,  Lee-road^  Blackheath,  S.E. 
Hancock,  C.«  6,  St.  Germain*B-villas,  Liewisham,  S.E. 

The  Secretary  called  attention  to  a  respiratory 
apparatus,  invented  by  M.  Galibert,  who  was 
present  and  showed  its  action.  A  description  of 
it  will  be  found  at  page  4:40. 

The  Paper  read  was — 

ON  THE  ART  OF  LAYING  SUBMARINE  CABLES 

FROM  SHIPS. 
By  Captain  Jaspbb  Sblwyn,  B.N; 
I  venture  to  claim  your  attention  this  evening  for  the 
pQi|iose  of  oonsidering  a  subject,  the  importance  of  which, 
lat  the  piwent  moment,  can  scarcely  be  exaggerated. 
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A  renewed  attempt  is  about  to  be  made  to  oonnect, 
by^  a  Bubmarioe  electric  wire,  the  inteUigences  and  io- 
tereste  of  the  old  world  with  those  of  the  new,  and  no  enter- 

Eriae  of  this  age  promiies  so  mnch  benefit  to  the  whole 
nman  race  as  the  realisation  of  such  a  method  of  in- 
stantaneonii  communication.  The  subject,  therefore,  may 
fairly  be  considered  as  one  well  fitted  to  interest  the  mem- 
bers of  a  society  devoted  to  the  cultivation  of  the  Arts — 
the  highest  art  being  that  which  is  calculated  to  benefit 
mankind  ;  while,  on  the  other  hand,  by  no  other  body 
could  the  views  for  which  a  bearing  is  sought  be  more 
fitly  stamped  as  current  coin  or  repudiated  as  bsse  metal. 
Bot  that  I  am  aided  by  the  observations  of  some  of  the 
first  mathematicians  and  the  most  celebrated  engineer^-- 
of  this  or  any  other  country — ^if  I  had  not  secured  the 
direct  snpport  of  many  of  the  mo(«t  distinguiihed  members 
of  my  own  naval  service — ^1  should  scaroety  have  dared  to 
advance  here  what  might  be  stigmatised  as  crude  opinions 
or  ill-considered  theories.  Tet  I  feel  that  I  must  aokyour 
indulgence  if,  while  asserting  some  things  with  the  en- 
thusiastic feeling  which  must  animate  every  officer  of  my 
profession  who  thinks  that  he  may  perchance  contribute 
something,  however  small,  to  the  solution  of  a  great 
nautical  problem,  I  should  fail  adequately  to  ex^dain,  in 
all  cases,  points  where  the  apparently  intuitive  knowledge 
of  a  seaman  leads  him  oontitlently  to  predict  results  for 
which  to  the  landsman's  mind  there  seems  no  sufficient 
cause. 

It  will  readily  be  conceded  that  just  as  no  railway  oould 
be  constructed  with  any  chance  of  economy  or  ultimate 
success,  unless  after  the  roost  careful  surveys  and  cakula- 
tions— as,  again,  any  fundamental  error  in  such  calcula- 
tions would  deserve  the  most  careM  elimination — so  in 
this  great  work  of  laying  an  Atlantic  telegraph  cable, 
which  is  immeasorably  more  difficult,  it  behoves  us  to 
examine  and  re-examine  the  bases  on  which  we  are  to 
proceed,  and  to  refuse  attention  to  no  suggestion,  from 
whatever  qnarter  it  may  come,  until  we  are  absolutely 
convinoed  of  its  worthlessness. 

Among  those  considerations  which,  as  I  hope  to  show, 
may  most  favourably  or  most  fataUy  influence  the  success 
of  the  delicate  operation  of  laying  a  comparative  thread 
of  electric  communication  across  the  Atlantic,  the  curves 
described  by  the  cable  in  sinking  may  claim  the  very 
foi^most  place.  The  question  first  to  be  solved  is — Is  the 
path  of  the  cable  during  its  descent  to  its  ocean  bed  a 
straight  line,  sn  upward,  or  a  downward  curve?  Is  it 
an  inclined  plane?  Is  it  a  parabohi  with  a  small  curve  of 
contrary  flexure  ?   Is  it,  or  when  is  it,  a  catensrian  curve? 

As  no  less  an  authority  than  Professor  Airy  has  held  and 
pnblitihed  the  last- mentioned  opinion,  I  will,  if  yon  please, 
consider  that  case  first.  A  ship  at  rest  in  an  ocean  of  two 
miles  in  depth,  allows  a  sonnding  line,  caiTying  an  iron 
weight  of  96  lbs.,  to  run  freely  to  the  bottom.  By  many 
and  accuiately  made  experiments  we  find  its  time  of 
descent  to  be  fif\y  minutes  nearly.  We  may  treat  it 
roughly,  for  our  present  purposes,  as  two  nautical  miles  per 
hour.  Now  we  can  by  no  means  expect  that  any  tele- 
grsph  cable,  more  especially  the  present  Atlantic  (a 
specimen  of  which  is  on  the  table),  could  sink  at  a 
materially  greater  rate.  More  probably  it  would  be  con- 
siderably longer  in  reaching  the  bottom.  But  we  wiU 
assume  that  it  sinks  as  fast.  Then,  in  one  hour,  a  cable 
which  is  being  paid  out  without  strain,  will  reach  the 
bottom  in  two  miles  depth  of  water.  If,  during  that 
hour,  the  ship  has  made  a  progress  of  only  one  mile,  and 
the  natural  acceleration  of  the  descending  cable  has  not 
been  inierfered  with  by  brakes,  the  curve  described  will 
inevitably  be  a  catenarian  one ;  and  this  will  be  the  case 
whenever,  no  strain  being  kept  on  by  mechanical  appli- 
ances, the  rate  of  sinking  of  the  cable  is  in  excess  of  the 
rate  of  progress  of  the  ship.  It  b  always  thus  in  shallow 
water  with  heavy  cables;  a  catenarian  curve  is  there  the 
invariable  rule. 

Next  we  will  consider  under  what  circumstances  the 
cable  will  pursue  a  straight  path,  on  an  inclined  plane,  to 


^he  bottom.  If  the  rate  of  sinking  of  the  cable  be  agsis 
assumed  as  two  miles  per  hour,  and  any  rate  of  speed  be 
given  to  the  ship  less  than  or  equal  to  this,  while  a  atnia 
by  brakes  is  placed  on  the  iasuing  cable  sufficient  to  pre. 
vent  acceleration  beyond  the  speed  at  which  it  is  dragged 
out  of  the  ship,  then  the  line  of  deaoent  will  be  a  itnight 
one,  or  little  vaxying  from  an  inclined  plane.  Bat  io  botk 
these  cases  we  have  assumed  a  apeed  of  ship  of  two  milM 
only  per  hour,  which  in  practice  would  be  inadmissible. 

We  will  now  pass  on  to  the  case  in  which,  as  alwtyi 
really  occurs  in  practice,  the  speed  of  the  ship  i»  matexiillj 
greater  than  the  rate  of  sinking  of  the  cable."    The  cable 
issues  from  the  ship,  still  under  some  strain,  at  from  20  to 
do  per  cent,  in  excess  of  her  speed,  which  we  will  call  five 
miles  in  the  hour.     That  is,  in  one  hour  the  ship  Iw 
passed  over  five  miles  of  ground,  two  niiles  of  the  a^<]e 
has  sunk,  and,  say,  six  miles  of  it  has  been  paid  out,  a 
has   issued   fi^m    the   atera    of  the  ship.     What  lia 
become   of    this?    and   in   what   curve,  or    on  vte 
inclined  plane,  is  it  now  arranged?    This,  solar,  is Ae 
real  point  at  issue.     I  venture  to  hold  that  the  curvatte 
whicn  trnder  these  circumstances  takes  place  is  an  upvui 
one,  of  the  natura  of  a  parabola,  having  a  small  curve  d 
contrary   flexure   near   the   bottom,  the   geneial  ooo- 
vexity  being  towards  the  surface.     My  reasons  for  ths 
opinion  are   as  follows: — ^Fiist,  whatever  may  be  the 
speed  of  the  ship,  the  rate  of  sinking  of  the  cable  can  never 
be  increased  correspondingly,  or,  indeed,  in  any  degree. 
Secondly,  the  slack  paid  out,  averaging  25  per  cent.,  ii 
veiy  much    more    than    the    difference    between  the 
horiaontal  distance,  five  miles  made  good  in  one  hour,  ud 
the  diagonal  distance  from  the  surliace  to  the  bottom  ob 
the  same  route.    And  this  excess  will  oertainly  not  be 
expended  in  producing  a  serpentine  form,  for  which  tbeie 
is  no  possible  cause,  unless  a  very  large  proportion  of  slick 
is  paid  out,  but  in  that  upward  curve,  the  cause  for  which 
is  to  be  foiind  in  the  resistance  to  cutting  descent  of  the 
fluid  through  which  the  cable  is  moving.    The  lea  the 
sp.  gr.  of  the  cable,  and  the  larger  its  diameter,  the  loogff 
will  be  the  comparatively  straight  part  of  the  paraboli, 
and  conaequently  the  more  cable  will  he  exposed  to  the 
effiwt  of  lateral  surfaoe  currents  wherever  soch  exat 
Indeed,  a  valid  proof  that  there  is  a  considerable  portioo 
of  the  cable  so  exposed  to  cuirenta,  and,  therefore,  U»t 
there  is  such  an  upward  curve,  is  to  be  found  in  the  fiA 
that  on  several  occasions  the  issuing  cable  was  run  iwsj 
with  fay  a  comparatively  trifling  current,  making  it  tafe 
an  angle  with  the  ship's  courae.    This  could  not  havs  be« 
the  case  had  only  the  small  portion  of  cable  been  ^'i^ 
to  the  effects  of  currents,  which  would  be  due  to  the  cshtf 
following  an  inclined  i^e  between  the  ship  aod  tb 
bottom.    This  upward  curve  would  also  be  liable  to  be 
produced  or  increased  when  there  existed  a  current  is' 
direction  opposed  to  that  of  the  ship's  progress,  for  ito 
there  would  be  an  increased  resistance  to  cutting  desceot- 
Whae  I  thus  attempt  to  show  what  is  probably  the  corre 
taken  by  the  cable,  and  what  are  the  dangers  atteiM]sD| 
upon  it,  how  it  is  produced,  and  what  are  its  limitSi  i 
also  wish  to  pomt  out  that,  if  this  be  the  truth,  tiiere 
is   an    important   advantage   which   may   possibly  «f 
realized  in  case  of  a  breakage  of  the  ci2>le.     We  v*- 
I  am  sure,  sincerely  hope  that  this  may  not  ^  ^  ?^' 
but   should   it  occur,  with  proper  apparatus  aiitt^ 
to  a  strong  hawser  or  line,  and  by  steasDing,  to  a>^ 
as  the  signal  of  rupture  was  heard,  directly  across  io» 
track  previously  followed  by  the  cable-laying  vessel--^' 
consort,  whose  station  shoukl  always  be  about  three  mu^ 
on  the  lee  qnarter,  might  catch  the  cable  again  before'' 
waa  irreparably  gone.    I  exhibit  some  apparatos  for  doi^ 
this  automatically,  and  wiUiout  sueh  assistanoe ;  bat  ws^ 
will  be  considerable  difficulty  in  using  it,  unleai  by  okd 
of  great  nautical  skill.  .     ^ 

1  propose  now  to  consider  the  lateral  corves,  witb  to^ 
effecU,  which  may  be  made  by  the  caUe,  owing  to  <oj^f^ 
currents  at  an  angle  to  the  ship's  course.    Ift  the  v^ip 
course  being  west,  a  surface  current  be  entered  whose  oi- 
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rectioQ  ia  soatherly — towardB  Boath,  1.0. — ^no  effect  can  be 
Dotioed  on  the  ship  henelf  until,  by  mstronomical  obierva- 
tioo,  the  exiitence  of  eooh  a  carreni  is  evidenced  in  the 
difference  between  the  true  and  dead  reckoning  position ; 
bat  it  is  otherwise  with  the  isniing  cable.     It  may  imme- 
diately be  observed  to  have  deviated  from  its  former  line 
straight  astern,  and  is  now  carried  at  a  greater  or  less 
sDgle  on   the  port  or  left-hand  quarter ;  also,  the  strain 
ibown  by  the  dynamometer  and  the  rate  of  issue  will  ra- 
pidly increase.      Now  no  more  fatal  error  can  be  com- 
mitted by  the  engineer  than  to  load  the  breaks,  and  at- 
tempt to  resist  this.    The  only  remedy  is  to  go  faster, 
«lnr  a  current  ooorse,  and  get  oat  of  the  current  as 
8000  as  possible,  yielding  so   much  to   the   increased 
demand  for  cable  as  never  to  bring  more  than  a  veiy 
nudl  strain  on.     Bat  it  may  be  objected  that,  bv  so 
doing,  an  enormous  percentage  of  slack  will  be  lost. 
It  is  so  apparently,  bat  not  really ;  for,  as  the  current 
ii  but  a  Buriaee  disturbance,  so  soon  as  the  cable  in  sink- 
ing has  pasted  through  it,  the  line  in  which  it  is  laid 
follows  really  the  true  track  of  the  ship  as  she  is  carried 
by  the  current,  although,  while  in  the  current,  it  is  carried 
in  a  loop  far  away  to  leeward.    This  it  is  very  difficult  to 
explain  dearly  without  a  diagram  or  model,  to  which  1 
most  therefore  refer  you ;  but  it  results  from  the  fact  that 
the  cable  exposes  a  very  large  surface  to  the  lateral  action, 
and  is  not  like  the  ship  forced  against  it  by  the  motive 
power.    If  we  conceive  a  fluid  surface  like  oil  floating  on 
water  of  a  certain  depth — ^that  this  oil  is  carried  laterally 
tt  a  given  rate  by  a  cause  which  does  not  affect  the  water 
Qoder  it ;  if  next  we  imagine  a  cord  laid  over  the  oil  and 
Binkiog  first  through  it  and  then  through  the  water,  we 
ihall  be  able  to  understand  how  in  the  oil  the  c<ntl  may 
be  carried  off  in  a  loop,  or  bight,  as  it  is  called  by  seamen 
laterally,  falling  thereafter  through  the  water  in  the  true 
line  in  which  it  is  laid.     But,  of  course,  this  will  only  be 
the  case  where  the  current  has  no  great  depth,  for  if  from 
top  10  bottom  the  whole  body  of  water  moved,  there  must 
be  a  uniform  lateral  curve,  just  as  there  is  a  vertical  one 
owing  to  the  resistance  to  cutting  descent. 

It  will  be  useful  to  remembw  that  the  new  Atlantic 
cable,  having  a  diameter  of  one  inch  and  a  quarter,  exposes 
about  633  feet  of  section  per  mile,  and  a  two-knot  current 
at  11-8  lbs.  per  square  foot  brings  a  strain  upon  each  mile 
txposed  to  it,  of  over  three  tons.    Now,  as  in  yielding  to 
the  set  of  the  current  more  and  more  cable  will  constantly 
be  demanded,  and  therefore  more  will  be  exposed  to  it 
(the  rate  of  sinking  never  being  capable  of  increase),  it 
would  at  first  sight  appear  that  this  demand  ought  to  be 
f^ied ;  and,  in  the  first  attempt  at  laying,  there  was  an 
U)*tance  in  which  this  courae  was  punned,  which,  as  I  should 
^ve  expected,  resulted  in  the  breaking  of  the  cable. 
1  hope  that  so  unwise  a  proceeding   will  not    be    re- 
peated.   It  should  be  a  rule  with  those  who  are  laying 
^p-sea  cables,  that  the  maximum  allowable  strain  most 
^er  exceed  one^fourth  of  the  breaking  strain,  even 
*^«re  the  cable  is  made  comparatively  inextensible  by 
the  use  of  longitudinal  fibre  or  wire ;  but  where  spirals  of 
^  or  steel  wire  enter  into  the  oonstmction  of  a  telegraph 
cable,  not  being  in  contact  with  an  incompresidble  core, 
then  DO  strain  sufficient  to  stretch  the  copper  wire,  which 
i>  now  acknowledged  not  to  be  protected  from  such  tension 
by  soy  spirals,-— I  say  no  strain,  not  even  that  due  to  its 
own  weight  in  any  great  depth,  can  safely  be  borne  fay  it. 
Again,  the  rule  of  Sie  cable-maker  ought  to  be  that,  his 
cable  being  hong  freely  in  air,  the  weight  is  to  be  accu- 
rately observed  which  suffices,  not  to  break  it,  but  to  stretch 
It  two  per  cent.,  and  on  no  account  must  more  than  a  half 
of  this  be  atterwards  brought  upon  it. 

If,  after  accurately  calculating  the  number  of  pounds  of 
^per  per  oiile  which  will  carry  messages  a  certain  dis- 
"P^  at  a  certain  remunerative  rate,  1  then  subject  that 
Wire  to  any  tension  which  can  decrease  its  area,  and  do  so. 
Moreover,  to  an  uncertain  extent,  at  any  place  where  the 
^ife,  although  seven-stranded,  happens  to  be  unusually 
sou,  1  migiii  as  well  not  have  calculated,  for  I  cannot 


secure  the  result.  Therefore,  even  one  per  cent,  of  stretch- 
ing is  to  be  avoided  if  possible.  There  is  no  other  way 
of  doing  this  than  by  adopting  either  straight  steel  wires,, 
enclosed  in  an  Mastic  compound,  as  in  Mr.  Macintosh's 
cable,  or  less  perfectly,  but  probably  sufficiently  near 
inextensibility,  by  the  steel  spuul  in  contact  with  the  in- 
compressible copper  conductor  of  Mr.  Allan. 

The  next  branch  of  my  subject  to  which  I  will  beg 
your  attention  is  the  formation  of  kinks.  The  causes 
for  their  formation  are  various,  Uie  process  of  coiling  and 
and  uncoiling  being  the  first.  The  means  of  avoiding 
those  so  caused,  while  securing  many  other  advantages, 
I  have  so  often  brought  before  the  public  that  it  would 
unnecessarily  detain  you  if  I  were  to  do  more  than  point 
out  the  model  and  diagrams  of  the  floating  cylinders 
which  I  have  always  consistently  advocated.  But  there 
are  other  causes  for  kinks  which  might  be  avoided.  No 
treatment  could  well  be  more  unfavourable  for  a  telegraph 
cable  than  that  of  forcing  it  to  pass  round  comparatively 
small  drtuns  from  four  feet  to  eight  feet  in  diameter, 
as  brakes  under  a  heavy  strain,  and  none  could  be 
found  more  certain  to  induce  the  formation  of  those 
kinks  whioh  are  so  much  to  be  dreaded.  Kow,  kioks 
thus  formed  may  occur  under  water,  after  the  cable 
has  been  lost  to  sight  in  the  waves,  and  this  will  happen 
most  often  when  the  ship  is  pitching,  and  so  suddenly 
slacking  up  the  cable  which  then,  not  being  able  to  sink 
faster  than  it  did  before— being,  in  fact,  paitially  water- 
borne — arranges  itself  into  a  curve  such  as  it  had  when 
tightened  round  the  drum.  The  next  upward  pitch  pro- 
duces a  kink  which  may,  if  it  does  not  break  the  cable, 
yet  cause  inside  l^e  elastic  sheath  solution  of  electrical 
continuity.  This  recovers  itself  temporarily  at  the  end 
of  an  hour  or  so,  when  the  strain  is  taken  off  by  the 
approach  of  that  part  of  the  cable  to  the  bottom  and  the 
ends  of  the  broken  copper  wire  come  together  again,  only 
eventually  to  be  destroyed  by  the  accumtilation  of 
electrical  resistance  at  that  point. 

Now  this  can  be  in  part  avoided  by  the  use  of  an  elastic 
connection  for  the  retarding  apparatus— 1  will  not  call  it  by 
the  ill-omened  name  of  brake— nor  should  it  be  in  any 
way  similar  to  those  machines  which  have  been  hitherto 
used  for  such  purposes,  but  rather  like  the  human  hand 
with  the  difference  that  the  rubbing  suifaces  must  be 
rolling  Burfiues  also.  By  such  means  there  must  be 
established  a  continual  give  and  take  of  the  cable  when- 
ever the  ship  w  pitchmg  heavily,  as  even  the  Great 
SaaUm  may  do  if  she  gets  a  sea  on  the  quarter  or  bow» 
It  should  not  be  forgotten  that  the  danger  of  bad  weather 
will,  in  this  instance,  be  double  wliat  it  was  in  the 
Agamemnon's  case,  because  the  time  occupied  by  one  ship 
in  laying  must  necessarily  be  twice  as  great  as  when  two 
are  employed  starting  from  the  mid- Atlantic. 

I  am  sure  that  everyone  who  is  interested  in  the  spread 
of  Ocean  Telegraphy,  not  alone  those  who  ace  pecuniarily 
interested,  but  also  that  fai*  larger  bodv  who  feel  that 
the  more  rapid  communication  of  thought  must  sensibly 
influence  the  happiness  of  the  whole  race  (and  to  that 
body  who  does  not  belong?)  unite  in  wishing  success 
to  the  renewed  attempt  to  unite  £ngland  and  America 
by  an  electrio  cable.  Of  the  advantages  to  the  for- 
tunate company  who  shall  succeed  we  have  often 
hesurd ;  there  is  little  doubt  that  one  year's  good  work 
would  pay  the  whole  cost.  But  immediately  after  such 
success  ocean  telegraphy  would  stride  where  hitherto  it 
has  <mly  crept,  and  then  we  all  trust  that  each  who 
has  some  idea  on  the  subject  which  would  secure 
diminished  risk  or  cost,  will  have  a  iair  chance  of  seeing 
(if  it  be  really  good)  bis  pet  project  brought  into  practical 
use.  Now  my  pet  is  a  drum,  not,  as  you  have  heard  to- 
night, a  small  one,  but  one  so  large  as  to  have  been 
objected  to  on  that  score,  and  which  1  liave  promised  you 
not  to  beat  to- night.  But  you  will  not,  I  am  sure,  object 
to  my  mentioning  another  pet,  of  quite  a  different 
character.  No  one  deserves  more  credit  in  connection 
with  submarine  telegraphy,  for  the  money  they  have 
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expended  and  the  perfection  they  have  attained,  than  the 
manufacturera  of  insulating  »ubsUn«e8;  and  I  fully  believe 
that  whatever  vaa  possible  has  been  done  by  the  India 
rubber  manufacturers  for  caoutchouc,  and  by  the  Outta 
Percha  Company  for  thoir  admirable  gum.  But  new 
materials  of  hitherto  unattainable  qualities  must  make 
themselves  felt  in  every  social  want,  and  the  discovery  of 
paraAin,  and  its  power  of  combining  with  India  rubber  in 
small  proportion,  bids  fair  to  revolutionize  the  whole 
system  of  insulating  cables.  Not  only  is  the  insulation 
better,  but  tlie  inductive  capacity  is  less  than  the  best 
virgin  Para  rubber,  while,  for  plasticity  and  durability,  it 
surpasses  any  gutta  peroha.  More  than  this,  the  price  at  which 
it  can  be  manufactured  will  leave  these  gums  far  behind, 
and  its  general  adoption  can  only  be  a  question  of  time. 

I  will  conclude  by  saying  that,  in  my  opinion,  there 
ought  to  be  no  difficulty  in  la3nng  telegraph  cables 
wherever  required  ;  that  there  is  no  reason  whatever  for 
preferring  along  shore  lines,  but  the  contrary ;  and  that  if 
we  can  only  hail  the  success  of  the  Atlantic  cable  this 
year,  half-a-dozen  more  cables  will  immediately  be  re 
quired.  I  hope  that  the  questions  1  have  raised  here  on 
this  occasion  will  have  a  value  stamped  on  them  by  dis- 
cussion such  as  my  feeble  efforts  could  never  give ;  and 
thanking  yon  for  your  kind  attention,  I  trust  you  will 
believe  that  mvaim  has  been  and  will  always  be  **  to  assist 
a  known  frisnd  in  view,"  in  the  language  of  the  Articles 
of  War,  to  the  utmost  of  my  power  and  ability. 


DISCUSSION. 

Mr.  Vablbt  expressed  his  opinion  that  the  cylinder  or 
dmm  introdueed  by  Capt.  Selwyn,  for  the  purpose  of 
iMfing  submarine  cables,  was  the  best  plan  that  oould  be 
adopted,  as  the  cable  was  thus  subject  to  less  mechanical 
disturbanee  than  was  oeoasioned  by  the  means  usually 
employed.  The  merits  of  Capt.  Selwy  n's  system  were,  in 
his  opinion,  so  great,  that  he  wished  it  ev>ery  sucoess. 

Mr.  C.  W.  ttaxxBiis  said  they  must  all  feel  much  in- 
debted to  Captk  Selwyn  for  havioR  brought  this  subjeot 
so  fully  and  ably  beforo  them.  He  (Mr  Siemens)  could 
Boi,  however,  go  so  far  as  to  say  he  entirely  agreed  with 
him  in  all  his  staftements.  The  curve  made  by  the 
eable  while  beiiig  laid  was  no  doubt  a  very  important 
eensideration  in  dealing  with  this  subject,  and  he  did  not 
agree  with  Capt.  Selwyn  that  its  form  was  such  as  he  had 
deseribed  it  to  be.  He  thought  it  was  capable  of  demon- 
stration, thai  when  a  ship  was  pnseeeding  at  a  uniform 
rate  of  speed,  and  paying  out  a  cable  of  fixed  density, 
the  latter  must  descend  in  a  direct  inclined  plane. 
Capt.  Selwyn  had  stated  that  the  moment  the  cable 
left  the  ship  it  would  commence  its  downward  oonise, 
at  the  rate  of  about  two  miles  per  hour;  then,  if 
the  ship  was  going  at  six  miles  an  hour,  the  in- 
clination at  which  the  cable  would  remain  would  prac- 
tically  be  1  to  8,  or  if  it  went  at  four  miles  an  hour  I 
to  2,  or  if  at  two  miles  an  hour  1  to  1 ;  so  that,  unless  the 
velocity  of  the  ship  changed,  the  cable  must  descend 
nearly  in  a  straight  line.  Then  came  the  question  why  it 
was  found  impossible  in  pfaotioe  to  do  without  a  certain 
retarding  force  during  the  operation  of  laying.  While 
the  cable  was,  as  it  were,  sliding  down  the  inclined  plane, 
the  force  exerted  was  so  great  that,  if  it  were  not  resisted, 
it  would  cause  the  cable  to  run  out  with  such  velocity  as 
to  produce  an  immense  waste  of  cable.  When  it  got 
to  the  depth  of  1,000  fathoms  the  foroe  with  which  the 
cable  ran  out  was  veiy  gteat  indeed,  and  it  required  to  be 
resisted,  otherwise  twiceor  thrice  as  much  cable  as  was  re- 
quired ^xMild  be  paid  out.  He  thought  it  wasof  compara- 
tively little  importance  what  method  of  paymg  out  was 
adopted  so  long  as  it  was  a  safe  one,  affording  the  means  of 
var>'ing  the  retarding  foroe  at  will.  It  appeared  to  him  that 
the  grMt  point  was  to  make  the  apparatus  as  shnple  as  pos- 
poasible,  so  that  no  kinks  or  other  disturbances  could  arise. 
With  regard  to  the  measure  of  the  reUrding  force,  that 
would  depend  entirely  upon  the  specific  gravitvof  the  cable 


and  the  depth.  The  laying  of  a  heavy  iron-coated  cable 
in  2.000  fathoms  water  was  a  diflicolt  and  critical  open, 
tion.  One  of  very  small  specific  gravity  might  perlttpe 
go  out  nearly  in  the  upward  carve  described  by  Capt 
Selwyn ;  and  if  it  did  so,  although  there  was  no  retarding 
power  acting  upon  it,  there  would  be  danger  that  mffieieBt 
slack  would  not  be  produced  at  the  bottom.  Then  oaias 
the  considerations  aa  to  the  nature  of  Use  bottom.  If 
the  cable  were  laid  along  a  great  plateau,  then  modenrte 
slack  was  sufficient,  but  with  a  precipitous  bottom,  it 
was  difficult  to  lay  out  suffioient  slack  for  the  isfety 
of  the  cable.  He  would  mention  a  case  which  camewithio 
h  is  own  knowledge.  A  cable  had  to  be  laid  not  far  from  the 
Spanish  coast,  and,  according  to  the  sonndings  prerioodf 
taken  the  bottom  descended  in  •  slope  of  about  one  in  fsnr, 
but  it  turned  out  that  in  reality  the  shore  was  veiy  mau- 
tainoos,  and  of  a  volcanic  nature.  At  aiNint  eleven  kntli 
out  at  sea,  there  was  a  deep  valley  with  precipikras  nda 
The  depth  of  one  edge  of  this  vsUey  was  about  IW 
fathoms;  of  the  valley  itself  1,600  fathoms,  and  of  lis 
other  edge  900  fathoms,  so  thai  the  cable  was  sospenM 
between  the  two  precipices,  involving  great  danger  of 
rupture,  which  actually  did  take  plaee  shortly  after  ti» 
cable  had  been  successfully  laid.  In  oases  where  sub 
gulfs  were  known  to  Mist,  the  only  safe  plan  was  to  stop  Um 
ship,  and  allow  the  cable  to  run  out  so  as  tofiimish  eeingh 
to  lie  on  the  bottom  at  every  point,  however  deep.  Thii 
was  a  serious  source  of  danger,  against  which  it  wm  im- 
portant that  every  precaution  should  be  taken.  Deep  m 
soundings  were  not  generally  taken  at  saflksientiy  freqoeot 
intervals,  and  cables  were  seldom  laid  in  the  lineof  K»od- 

Mr.  Thomas  Allan  felt  mnoh  obliged  to  Capt.  Selwjs 
for  bringing  forward  this  interesting  paper  on  the  art  of 
laying  submarine  cables,  but  it  ooouned  to  him  (Mr.  Allis) 
that  the  solntton  of  that  problem  involved  thesolntioa  o 
another,  vis.,  that  of  the  art  of  making  the  cable  itnlf. 
Cables  liad  been  made,  and  were  being  made,  every  dagr, 
which,  so  far  as  their  eleetrie  conditions  wont,  were  n|^ 
able  for  communication  with  the  other  side  of  the  Atlsotk. 
The  last  Atlantic  cable,  when  conslraoted  and  on  bond 
ship,  did  ita  work  well  enough ;  but  before  it  got  well  to 
the  bottom  of  the  sea  its  occupation  was  gone,  or  it  «• 
perienced  such  an  amount  of  deterioration,  that  after  it 
had  lain  a  short  time  on  its  ocean  bed,  it  ''  gave  nptb 
ghost,"  and  oeased  to  be  of  any  use.    His  own  opinioi 
was,  that  the  first  element  in  a  deep  sea  cable  was  thst  ito 
spedfic  sravity  should  be  so  low  thai  the  apparatus  re* 
quired  for  the  laying  of  it  should  be  something  whoBr 
different  from  what  had  hitherto  been  employed.  Up 
to  the  present  time  it  was  a  misnomer  to  say  csbls 
were  paid    out.      They    were,    in    fnct,  dragged  oat. 
and    were  always    kept   on    the  stretch,  so  thst  (m 
had    been   described    by    Mr.    Siemens)    on    ctomd; 
a  chasm  they  were  suspended  from  one  point  to  the 
other,  at  the  risk  of  great  injury.    Hitherto,  the  mail 
point  in  the  construction  of  a  cable  appearad  to  have  betf 
to    endiKie    the   electrical    conductor   in    one  of  twe 
destructible  materials — ^iron  or  hemp— or  in  both  tegetbtf> 
For  his  own  part,  he  thought  it  an  absurdity  lo  emplovi 
destructible  material  like  iron  to  prelect  an  iodestieetible 
material  like  gutta  percha.      It  had  happened  is  }^ 
Mediterranean  that  cables  after  being  laid  far  a  shoittiiM 
had  ruptured,  probably  fiom  having  been  suspeoded  over 
achasm,  but  if  theseeai)le8  had  not  been  burdened  with  fod) 
heavy  materials  they  would  probably  hare  remaiDedi«o«»- 
pended,  and  no  destruction  of  the  electric  oontiooity  iw*^ 
taken  place  so  long  as  the  gutta  percha  remained  soswt. 
If  a  cable  of  sufficiently  low  specific  gravity  were  vuAt 
the  operation  of  paying  it  out  would  be  an  esiy  <*^ 
It  might  be  pitched  out  of  a  ship  as  a  fishennso  «<w^ 
throw  a  Ime  from  a  reel.     There  ought  u>hevo^ 
put  on  it,  and  it  should  be  let  out  at  a  rate  14  otm 
per  cent,  faster  than  the  speed  of  the  ship,  m>  tbii  n 
might  find  ito  way  to  the  bottom  in  ito  own  good  iiib«- 
There  was  no  reason  why  it  should  not  airive  at  Ibe  ^ 
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torn  of  the  am  in  the  aacae  eleotrio  condition  «8  when  it 
left  the  flfatp.  ▲  shalloir  water  cable  waa  a  dtffefSDt 
thing  altogether,  and  oalied  for  a  difiSBreot  mode  of 
ooDCtTDction.  HeBQlts  proved  that  nearly  all  the  cablet 
made  of  a  eingle  conducting  wire  had  been  failnres,  while 
the  maltiijle  wire  cables  between  thif  conatry  and  Fraaoe 
iod  Holland  had  all  been  raooeaaful,  simply  because,  as 
Bhallow  water  cabbies,  their  meehanioal  eonstruotion  was 
correct  Of  the  16,000  to  17,000  miles  of  cable  laid  np  to 
the  present  time,  there  were  not  more  than  4,000  miles  in 
working  order,  and  2,500  out  of  the  4,000  were  of  the  type 
o(  the  present  Atlantic  cable ;  but  that  type  of  oable, 
v)«ever  it  had  been  attempted  in  deep  water  had  failed 
froD  the  stretching,  fie  vety  much  regretted,  notwlih- 
itudiog  the  expenments  instituted  by  the  Qovemment 
eoouniiuionera,  that  that  form  of  cable  had  hmm  decided 
QpoQ  for  the  Atlantic  route.  The  same  type  of  cable  had 
beaa  adopted  from  Toulon  to  Algiers  and  Corsica,  and 
both  had  failed.  In  the  first  place  there  was  eoBsideMble 
difficulty  in  laying  it,  and  though  it  was  made  of  enm- 
pantively  low  specific  gravity,  so  as  to  make  it  euH- 
able  for  deep  water,  it  kinked  to  a  great  extent. 
Tlie  late  Atlantic  cable  was  of  such  a  conatraotaon  as  to 
be  liable  to  stretch,  and  that  impaired  its  condnoting 
power.  He  sincerely  hoped  the  present  cable  would  be 
ncoesBfuI,  but  iie  could  not  say  he  had  much  confidence  in 
iUmaay  causes  might  ruptnre  it  before  it  got  to  the 
bottom,  and  even  if  It  arrived  safo  there  he'was  afraid  it 
vould  not  satisfy  the  requirements' of  the  public 

Dr.  BAoaHOFFNBit  reanrked,  with  roferenee  to  what 

had  &llen  from  the  last  speaker,  that  they  had  been  told 

by  Capt.  Selwyn  that  he  believed  if  the  present  AUaniio 

cable  succeeded  the  whole  cost  of  £800,000  wooM  be  re- 

paid  in  one  year,  Iwt  from  what  had  been  said  bv  Mr. 

Allao,  who  was  a  great  aalhority  on  theee  raattere,  the 

failure  of  that  enterprise  miffht  be  looked  for  long  before 

the  £800,000  waa  earned.    Mr.  Siemens,  who  was  a  great 

wrthority  in  the  kaying  of  cables,  differed  from  some  of  the 

itatemeDts  made  by  Capt.  Selwyn,  and  had  put  a  veiy 

remarkable  case  i»ei6re  them  in  support  of  his  own  views 

with  respect  to  the  great  valleys  or  gulft  met  with  at  the 

bottom  of  the  sea^  Mr.  Allan  had  sp^n  in  ftwour  of  cables 

of  low  specific  graivity,  bat  he  (Dr.  Baehhoffher)  thought 

that  was  hardly  the  type  calculated  to  withstand  the  great 

ittataaoe  which  a  long  cable  like  the  Atlantio  would  meet 

with.    The  casing  of  a  cable  with  iron  war  desirable-— first, 

for  obtaining  a  certain  degree  of  speeife  gravity,  and 

Koondly,  to  withstand  any  injury  it  might  meet  with  when 

hid  down.      There  waa  one  circumstance  connected  with 

thiflsal^  which  had  not  yet  been  noticed.     They  were 

toid  on  the  preceding  evening  in  this  room,  by  Dr.  Cmoe 

ulTert,  of  the  efiects  that  were  pMdoced  upon  iron  by 

TOstioo  and  percussion,  by  which  a  body  not  ciyslalline 

10  Its  natural  condition  became  so  by  constant  motion,  and 

w  familiar  example  of  the  crystallhie  state  of  the  axles 

•4  tires  of  looomotiives  was  given  in  support  of  that  view. 

<W)e  years  ago  he  was  mnoh  engaged  in  manipuUttions 

inth  Urge  voltew  batteriee,  the  wires  of  which  wet«  as 

«»k  as  a  goose*quill,  and  composed  of  the  beftt  and  most 

ftttible  quality  of  copper,  but  after  a  few  months'  use 

^  wires  became  so  brittle  that  they  broke  off  short 

ake  a  pieee  of  diy  stick.    He  thone^t  it  was  generally 

umitted  that  the  action  of  electricity  through  these  con- 

aootora  was  a  vibratory  action,  and  not  a  direct  trans. 

miwon  of  the  force.    It  was  by  molecular  action  that 

electricity  was  conducted  through  the  wire,  owing  to 

whieh  it  reeulted  that  the  wire  became  m  a  short  time 

WDTerted  from  a  fibrous  into  a  Crystalline  state;  and  he 

whwed  it  would  be  so  with  the  electric  conductors  in 

?^1«,  m  i^oporlion  to  the  work  to  which  they  were  sub 

i?l*  J  ^^  ***  proportion  lo  theamonnt  of  electricity  trans- 

mitted ;  and  thus  there  might  be  danger  that,  after  long 

«e  a  very  slight  accident  in  the  water  would  easily  caune 

^Pture.     Capt.  Selwyn    had    mentioned    the    eurioun 

c|»««im«tance  that  a  cable  in  being  paid  out  might  be  so 

"uetehed  as  to  oanse  an  interval  between  two  pohita  of 


the  eoadooting  wires,  bat  that  asihe  sable  oontraofeed 
again  after  it  was  relieved  of  the  strain  theee  would  h^ 
bifonghi  together  again.  That  was  alleged  to  have  been 
the  conditkm  of  the  late  Atlantic  cable.  They  knew  if 
there  was  an  absolute  break  of  continuity  of  the  conductor 
only  *amall  spark  would  be  transmitted  from  one  point 
of  severance  to  the  other,  and  eventually  so  much  osy- 
dation  would  take  place  aa  to  destroy  the  oondttoiang  power 
of  the  oable. 

Mr.  MAonrrosH  said  he  thought  that,  from  the  care  tlio 
electrician  was  taking  in  testing  the  new  Atlantic  cable 
in  tanks  under  water,  there  was  no  doubt  that,  when  the- 
Ordtt  jBeutam  lei%  Valencia  for  Newfoundland,  the  elec- 
tric teals  would  be  perfeet.  The  paying-out  apparatus- 
was  of  an  ezoeedingly  delicate  character,  and  he  believed 
a  tolsiably  aocurate  survey  of  the  bottom  had  been  made^ 
so  that  he  had  little  doubt  bat  that  the  cable  would  re- 
main praetieaUy  'useful  for  soihe  time  at  least.  The 
tarred  hemp  covering  would,  however,  cause  great  delay 
in  the  sinking  of  the  eable,  pattioularly  if  it  met  with 
BurCice  currents.  If  the  Great  IkuUm  encountered  bad 
weather,  the  heaving  up  of  the  stern  would  be  great,  in- 
asmuch as,  if  a  asa  stniok  her  on  the  quarter,  she  would 
not  getaway  from  it,  simply  because  ahe  could  not  travel, 
dturing  the  paying  out,  at  more  than  six  miles  an  hour ; 
therefore,  unless  her  brakes  wem  very  delicate,  there  must 
be  a  severe  strain  upon  the  cable.  He  thought,  moreover,, 
that  the  insahtting  mediam  employed  was  faulty.  A 
microscopic  examination  of  gutta  percha  showed  it  to  be 
full  of  impurities.  Those  impurities,  so  long  as  they  re- 
mained dry,  were  non-conductors,  but  the  moment  they 
became  hydrous,  they  were  conductors,  and  hence,  he 
thought,  the  cable  must,  after  a  time,  fail.  There 
were,  however,  compounds  such  as  parejfin,  which  could  be 
obtained  stfpure  as  virgin  wax,  and  the  insulating  qualities 
of  which  were  superior  to  the  purest  indhm  rubber.  li 
was,  moreover,  well  known  that  panffin  was  unalterable, 
that  it  was  unpalatable  to  marine  insects,  and  that  it 
was  exceedingly  cheap.  If  they  succeeded  in  laying  this 
Atlantic  eable,  expensive  as  it  was,  the  great  demand 
that  would  be  created  for  intelligence  frmn  across  the 
Atlantic  would  stimulate  others  to  prepare  cables  of  a 
more  suitable  meohanwal  structure,  and  he  had  no  doubt 
there  wonld  be  four  or  five  cables  across  the  Atlantic 
within  a  comparatively  short  period.  He  therofbre  hoped 
that  every  judicious  step  for  the  suoeessofthe  present 
enterprise  would  be  taken  by  those  in  charge  of  it,  for  it 
would  be  a  most  unfortunate  circumstance  for  the  com- 
munity at  large  if  any  mishap  took  place. 

Oapt.  Sblwyn  said  he  had  promised  not  to  speak  of  his 
cylinder;  but  he  had  brouglat  a  model  of  it,  in  order  to 
illustrate  bis  theory  of  the  ourve  taken  by  a  submarine 
cable,  as  nearly  as  he  could  do  so  without  the  water.  It 
was  quite  dear  that  with  a  rope  or  pieee  of  twine  he  could 
not  fitly  represent  the  resistance  due  to  a  body  passing 
through  water.  He  was  therefore  compelled  to  resort  to 
a  lighter  and  broader  substance,  conshting  of  the  riband  of 
paper,  usually  employed  for  printmg  telegrams,  wound  on 
to  a  reel,  so  as  to  give  a  certain  per-centage  of  slack,  but 
nothing  like  that  given  in  laying  xmt  a  cable  in  practice, 
and  as  the  reel  passed  from  one  side  of  the  room  to  the 
other,  it  would  be  seM  that  the  curve  described  was  an 
upward  curve.  There  could  be  no  better  proof  afforded 
that  the  resislanc^'OVtor  a  lar|[e  surface  of  cable  was  some- 
thing considerable,  and  that  it  could  not  follow,  under 
theee  conditions,  the  inclined  plane,  the  existence  of 
which  not  only  Mr.  Siemens  but  other  men  highly  placed 
in  science,  would  have  us  believe.  He  (Capt.  Selwyn) 
bronght  to  bear  on  this  sul^eot  his  practical  knowledge,  ex- 
tending over  ftve-and-twenty  yea«,  in  the  use  of  ropes 
and  in  deep-sea  soundings,  and  he  had  no  hesitation  in 
stating  that  the  result  of  his  experience  was  a  belief  in 
the  curve  which  he  had  described.  [The  action  of  the 
model  of  Capt.  Selwyn's  cylinder  was  then  exhibited  by 
psflsing  it  several  times  across  the  room  upon  wires 
stretched    as     bearers,    and    the    riband    of    paper 
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took  the  upwanL  curve,  as  described.     Capt.   Selwyn 
then  went  on  to  remark  that  the  chairman  had  in- 
formed him  that  the  speed  at  which  the  model  had 
travelled  in  this  illustration  was  as  near  as  possible  six 
miles  an  hour,  and  thus  it  approached  sufficiently  near 
to  the  rate  at  which  a  cable   was  laid   in  practice. 
Mr.  Siemens,  in  speaking  of  the  carves,  inferred  that  he 
(Capt.  Selwyn)  advocated  the  doing  away  with  the  re- 
tarding power  over  the  cable.    That  was  not  s6.    The 
paddle-wheels  of  the  cylinder  were  capable  of  exerting 
when  necessary  a  veiy  considerable  retarding  power ;  as 
long  as  the  ship  towed  the  cylinder  a-head  those  brakes 
did  not  act,  unless  there  was  a  pull  upon  the  cable,  which 
•tended  to  produce  a  rotation  of  the  cylinder  in  excess  of 
the  rate  at  which  the  ship  was  travelling,  and  that  rotation 
was  resisted  by  the  beating  of  the  paddles  against  the  water. 
In  point  of  fact  he   substituted  water- brakes    for   the 
mechanical   brakes,    by    which   he   believed   no  little 
mischief    was    oocaaioned    to    the    cables    that     had 
been   already  laid.      With   regard  to   the   precipices 
in  the  bed  of  the  ocean  referred  to  by  Mr.  Siemens,  they 
were  told,  soon  after  the  laying  of  the  Atlantic  cable, 
that  there  wa!»  a  precipice  on  the  shore  of  Ireland  which 
led  to  the  rupture  there.    1  n  order  to  ascertain  t  he  matter, 
he  went  over  the  soundings  with  the  late  hydrographer, 
and  he  found  the  descent  was  only  1  in  16,  being  a  little 
•less  than  Holborn-hill.    That  there  were  such  precipices 
as  Mr.  Siemens  had  described,  in  volcanic  regions  and  on 
rocky  coasts,  there  oonld  be  no  doubt,  but  that  was  a 
warning  to  avoid  such  places  in  laying  a  cable,  and  by 
proper  survey  to  ascertain  that  no  such  places  existed 
along  the  path  on  which  the  cable  was  intended  to  be 
deposited.     He  had   been  much    engaged    in  marine 
surveying,  and  he  would  say  that  any  one  employed  in 
that  work,  who    left  unnoticed    such    a  gulf  as  that 
described  by  Mr.  Siemens,  deserved  much  blame.     Such 
a  thing  could  not  occur  if  the  most  ordinaxy  care  was  ex* 
erdsed  in  surveying  the  ground  before  attempting  to  lay 
a  cable  upon  it,  and  no  engineer  should  be  allowed  to  lay 
a  cable  where  a  surveyor  had  not  preceded  him  to  ascer- 
tain, with   the  utmost   attainable   accuracy,  the  form 
of  the  bed  of  the  sea.      With  regard  to  the  friction  of 
the  cable  on  these  pecipioee  (supposing  it  to  have  been 
laid  on  a  badly  selected  route),  be  would  point  out  that 
the  heavier  the  cable  was,  the  more  mischief  there  was 
from  friction ;  if  it  were  not  so  heavy  as  to  be  incapable 
<of  being  moved  by  the  currents  (a  condition  impossible  of 
attainment  in  deep  sea  cables)  then  the  weight  was  the 
most  important  element  in  producing  damage  by  friction, 
having   to   be   multiplied    into   the   velocity    of   that 
friction.      A   cable  of  the  specific   gravity  of  gutta- 
percha,   exposed    to   friction   on  a   hard  rock   at    the 
rate  of  2,000  movements  per  minute,  for  a  space  of  two 
feet,  would  last  fifty  times  as  long  as  one  with  an  iron 
covering  in  the  same  situation.     Here  we  had  nature 
going  iMfore  us.    We  had  her  anchoring  her  submarine 
Tegetation  to  the  stones  and  rocks  in  the  bed  of  the  sea, 
and  allowing  them  to  trail  for  long  distances,  and  to  be 
influenced  by  the  ebb  and  flow  of  the  tides.    Durmg  that 
time  they  were  subjected  to  great  fViction,  but  in  no  in- 
stance wore  they  ever  cat  through,  simply  because  they 
were  not  heavy,  and  the  friction  which  would  otherwise 
have  destroyed  them  did  not  take  place.    On  the  shores  of 
the  Falkland  Islands,  and  off  Cape  Horn,  he  had  seen  fuel 
(the/ketct  maxffnut)  rising  from  a  depth  of  60  fathoms  to 
the  surface,  with  trunks  as  large  as  many  of  the  oak  trees 
met  with  in  this  countr}%  and  of  such  strength  that  ships 
which  had  dragged  from  their  anchors  had  been  saved  by 
getting  amongst  the  branches.    They  were  made  like 
the  reed,  which  would  bend  to  every  storm,  but  more 
fluccerafully  ro^iHed  it  than  the  oak.     His  friend  Mr. 
Allan    bad    happily    found   out   that   the   making   of 
a   cable    was    so    simple    a   matter    that   he    was    in- 
dined  to  think  the  laying  of  it  was  an  equally  simple 
proceeding.    On  that  point  he  was  compelled  to  join  issue 
with  him ;  but  he  had  no  doubt  when  a  cable  of  such 


moderate  specific  gravity  as  Mr.  Allan  advocated  wa? 
used,  there  would  not  be  veiy  much  difficulty  in  hying 
it.    There  would  be  no  kinks  owing  to  the  construction  of 
the  cable  itself,  and  there  would  be  much  less  diffimlt? 
in  laying  it  than  a  spirally-covered  cable.    Dr.  Bftih'. 
hoffoer  had  spoken  of  the  resistance  to  friction,  ani  he 
had    already    answered    that   point  as   far   as  he  wan 
able.      With    regard     to    the    ciystallisation    of   the 
conducting    wires,    that    was     known     to    electricians 
as   the    burning    of  the    copper  wires,   and    wherever, 
from  the  small  area  of  the  wire  or  the  too  great  tension 
employed,  the  current  was  unduly  retarded,  this  effect 
was  produced.     With  a  fine  platinum  wire  the  re^iistanoe 
was  so  great  that  it  was  brought  to  a  white  heat,  and  wl* 
destroyed  under  a  current  which  would  pass  through  a 
given  area  of  Urge  copper  wire  without  resistance  or  heat- 
ing.   The  coils  used  for  magnetic  purposes  were  liable  to 
be  heated  if  a  current  of  too  great  tension  were  paaai 
through  them.    It  was  a  question  how  far  the  area  of  tbe 
conducting  wires  was  diminished  by  mechanical  violevx 
below  that  which  had  been  calculated  by  theelectridanu 
necessary  to  avoid  such  crystallisation  as  Dr.  Bachboffoer 
had  spoken  of.  With  regard  to  paraffin, which  Mr.  Maciniorii 
had  alluded  to,  he  (Capt.  Selvryn)  had,  in  company  with 
more  competent  persons,  closely  tested  the  compoand  of 
paraffin  and  india  rubber ;  and  he  believed  the  whole  of 
what  had  been  claimed  for  it  was  borne  out,  so  far  ti  the 
electrical  conditions  were  concerned.   The  indestructibility 
of  the  compound  could  only  as  yet  be   inferred,  bat 
paraffin  was  in  itself  a  substance  which,  as  its  name  im- 
plied, had  no  affiinities,  and  was  not  liable  to  the  same 
process  of  decay  as  other  substances  having  those  affinities. 
Amongst  those  substances  he  gave  the  foremost  place  (o 
iron  wire,  which  oxydised  under  salt  water  with  great 
rapidity,  but  hemp  in  contact  with  iron  wire  was  destroyed 
even  more  rapidly.    The  use  of  tar  only  slightly  retarded 
the  decay.      Where  the    spiral    iron   wires  were  mr- 
rounded  by  hemp,  the  destruction  of  the  latter  left  them 
loose  rotmd  the  gutta  percha ;  indeed  the  iron  wire  spiral 
was  nothing  more  nor  less  than  a  most  iostdious  enemy  to 
the  gutta  percha  and  the  copper  conductor.     Whether  is 
regaled   weight,  producing    friction  on   the   bottom,* 
whether  as  regarded  the  destruction  of  the  hemp  and  the 
coincident  oxydatwn  of  the  iron  wire,  producing  a  number 
of  sharp  points  which  might  destroy  the  f^tta  percha;  or 
whether  as  regarded  the  expense,  according  to  his  views, 
the  use  of  iron  spiral  coverings  for  deep  sea  submarine 
cables  was  wholly  unjustifiable.    He  would  rather  see  a 
simple  gutta  percha  and  copper  wire  cable  than  such  as 
one.    Though  by  no  means  saying  that  such  would  he 
the  most  perfect  form,  he  believed  there  would  be  mon 
chance  for  its  durability  in  deep  sea  communication  if  the 
specific  gravity  were  carefully  studied.    He  was  rath«r 
disappointed  that  the  mathematical  question   involved 
in   the   curves   had   not   met    with  a   more  able  ex- 
ponent than  himself  during  the  discussion.     He  con- 
ceived  the   curve    was  cajole   of  being   reduced  to 
a  true  mathematical  expression  of  the  forces  brought  into 
play,  and  the  Atlantic  Telegraph  Company  might  derire 
great  benefit  from  those  curves  b«ng  ascertained  bef^ 
they  proceeded  with   the  laying  of  their  cable.    He 
hoped  every  precaution  would  be  taken,  for  the  intereits 
at  stake  were  very  great,  and  upon  the  success  of  tb« 
entetpnse  depended  the  future  of  telegraphy,  whether  n 
should  advance  now  or  half  a  century  hence,  for  if  va 
present  s^^heme  broke  down  they  might  say  good-bye  w 
telegraphic  communication  with  America,  except  through 
Russia,  for  a  long  time  to  come. 

The  Chairman  said  it  was  now  his  duty  to  a.4:  w 
meeting  to  give  a  cordial  vote  of  thanks  to  Capt  Selffv° 
for  the  very  interesting  paper  he  had  favoured  them  vitn* 
A  topic  more  worthy  of  discussion  could  hardly  harebe^ 
brought  before  them,  oonsiiiering  the  importance,  both  ^^ 
a  political  and  commercial  point  of  view,  of  facilita"^^ 
the  communication  with  America.  He  agreed  with  Up 
Selwyn  that  if  another  £800,000  were  lost,  a  third  wooia 
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be  forthooming  to  Uy  the  experiment  again.     It  wm 
liaidly  possible,  even  if  this  next  attempt  failed,  but  that 
nme  farther  practical  experience  in  these  matters  would 
have  been  i^ained  by  the  failure,  and  even   if  another 
2800,000  was  lost,  the  question  of  communication  across 
the  Atlantic   was    of    such    immense    importance    to 
the    public     that     it     was     worth     all     this     cost 
When  the  commercial  public  were  tired  of  the  question, 
the  governments  mu3t  take  it  up.     When  all  the  science 
ind  sQ  the  great  professional  intellect  of  the  country  was 
being  brought  to  bear  on  this  subject,  unless  there  were 
nme  at  present  imknown  piiysical  difficulties  in  the  way, 
the  tune  could  not  be  fai*  distant  when  an  electric  com- 
miiBic&tion  between  America  and  England  fvould  be  com- 
pleted.   Thoflo  who  had  taken  part  in  this  discupsion  had 
nreiled  a  good  deal  away  from  the  real  subject  brought 
before   them,  for    Captain  Selwvn  did    not   open  the 
question  as  to  the  merits  of  the  different  forms  of  cable. 
He  (the  chainnan)  thought  it  was  to  be  regretted  thatsome 
fentleikien  present  had  expressed  so  strong  ao  opinion  on 
Uie  merits  of  the  cable  now  about  to  be  tried  under  the 
uspices  of  eminent  men,  without  having  given  notice  that 
Rich  a  discussion  was  to  arise,  and  without  giving  an 
opportunity  for  answering  the  statements  so  made.    He 
m  sorry  that  thin  ex  parte  discu«sioo  had  taken  place  at  a 
time  vhen  the.  public  were  looking  to  the  completion  of  an 
enterprise  fraught  withsucb  great  results  to  the  community. 
Kothing  should  be  done  to  throw  cold  water  upon  the 
andertskiog,  but  rather  everything  to  encourage  it.    If  it 
failed,  those  who  had  supported  U  would  be  the  sufiferers, 
aod  we  nhould  have  to  thank  them  for  the  experience 
gained, which  might  lead  others,  if  not  themselves,  to  a  more 
RiccesBful  result.     There  was  one  other  point  connected 
with  this  subject  which  he  would  just  touch  upon,  that  was 
the  question  of  the  survey  of  the  bottom  of  the  sea  along 
the  course  where  it  was  intended  the  cable  should  be 
laid.    Many  present,  no  doubt,  recollected  an   occasion 
vfaen  some  of  the  various  surveys  of  the  Channel  were 
ahown  in  that  room.    From  them  it  appeared  to  hove 
an  almost  perfectly  level   bottom ;  but  he  had  heard  it 
Btated  that  orach  of  this  surveying  was  mere  guess* woi^, 
iDd  therefore  that  it  wis  quite  imposrible,  with  such 
nnndings,  to  say  accurately  what  kind  of  surface  was  met 
with  at  the  bottom  of  the  ocean.    Capt.   Selwyn  had, 
bowever,  informed  him  that  in  the  case  of  the  Atlantic  the 
fioandings  were  complete  and  reliable  for  every  ten  miles 
of  the  whole  i-onte  to  America.      If  that  were  so  they 
coold  hardly  anticipate  a  casualty  like  that  referred  to 
hjr  Mr.  Siemens;  but  in  the  Mediterranean  and  other 
plMs  the  Boondiogs  might  be  oaly  ten  miles  apart  audi 
Tet  there  might  be  intervening  roeks  or  preoipices  which 
would  tend  to  injure  the  cable.    He  now  called  upon  them 
to  thank  Capt.  i)elwyn  for  his  admirable  paper,  and  ibr 
^  veiy  lucid  manner  in  which   he  had  exptained  Ins 
^iews  on  this  important  0nl»|aot. 
^e  vote  of  thanks  was  then  paved  andaoknowledged. 


Imtelrin^s  at  |nsttttttumsa 

ExAvnr ATioK  of  Soldtebs.— The  following  circular 
memorandum  (Qen.  No.  331),  addressed  to  the  army  at 
home,  has  been  issued :— ''Miscellaneous  I  (1866).— The 
i'leld  Marshal  Commanding-in-Chief  desires  it  to  be 
Qoti6ed  that  there  will  be  no  objection  to  soldierw,  their 
wives,  and  families,  being  permitted  to  present  themselves 
for  instruction  and  examination  at  the  Educational  Insti- 
tutes in  connection  with  the  Society  of  Arts,  onthennder- 
lading  that  they  are  not  on  that  account  to  be  exempted 
from  any  military  duty,  nor,  except  in  special  canes,  to  be 
out  of  barracks  after  watch-setting  or  tattoo. — By  com- 
mand of  his  Royal  Highness  the  Field  Marshal  Command- 

ing-in-Chief,  James  Yorke  Scarlkpt,  Adj.  Qw Horse 

Guards,  S.W..  11th  March,  1866.'' 


Nkwoastlk-on-Ttnb   Mbohanics'    iHSTrrirrioN.— On 
Wednesday,  the  19th  April,  Sir  George  Qrey  laid  the 
foundation  stone  of  a  new  building  for  the  Mechanics^ 
Institution  at  Kewcastle-on-Tyne.    Several  members  of 
Parliament  were  present  at  the  ceremony.  In  the  evening 
a  public  meeting  was  held,  over  which  Mr.  Headlam, 
M.P.,  presided.    An  address  of  thanks  was  presented  ta 
Sir  George  Grey  for  his  servioee  at  the  ceremonial  in  tho 
raoming.     Sir  George  Grey,  in  replying,  referred  to  tbe 
origin  of  the  society,  now  ferty-ene*  years  ago.    It  was 
eflteblished  in  Febxvary,  1824 ;  and  ite'members  felt  pride 
in  the  names  of  those  men  under  whose  auspices  it  then 
was  formed,  and  afterwards  attained  most  distinj^ished 
MDinenoe,  and  of  which  Newcastle  and  Northumberland 
were  Justly  prmd.    To  one  in  partioular  referenee  might 
be  made-— Giwtge  Stephenson  ;  and  he  was  sure  he  only 
expressed  the  common  ^is^i  of  all*  who  heard  hitn  when 
he  said  they  earnestly  desired  that  this  one  name  might 
be  handed  down  to  suooessive  generations  of  thoufande 
worthy  of  the  great  man  whose  fame  is  identi6ed  with 
this  part  of  the  eoontry,  and  who,  amidst  all  his  en- 
grossing oconpations  and  his  workl*w«de  fome,  never  lost 
the  deep  interest  he  took  in  this  institution,  because  he 
btflieved  it  was  oaloolated  to  confer  inestimable  beneAls 
upon  the  class  from  which  he  sprang,  and  with  which  he 
never  lost  his  oonneetioo.    Another  name  he  would  also 
refer  to— that  of  Lord  Brougham,  which  oould  never  be 
mentioned  without  honour  in  cennection  with  Meohanios* 
Institutions,  for  which  he  had  done  so  mneh,  and  iu 
which  he  still  retained  the  warm  interest  he  ever  felt  in  all 
that  concerned  the  intelleotnal  improveneot  of  the  people. 
Referring  to  the  changes,  political  and  oommereial,  whi^ 
had  taken  phKie  during  the  forty  yean  since  the  in- 
stitution was   (bunded.   Sir   Geoi^  Grey   alluded   to 
the  repeal  of  the  corn-laws,  and  the  part  taken  by  Mr] 
Cobden  in  this  beneficiid  ehange.    One  of  the  greateet 
)KtKifs  of  progpsis  was  the  increase  in  the  means  of  edo- 
oatioB.    The  means  of  carrying  oat  the  edaeation  of  tho 
working-classes  was  now  extended  to  a  de^e  which  he 
belicrved  the  moflt  saai^^ine  iHend  of  edaeation  forty  yesErs 
ago  eoald  not  have  antieipaitod.    Ednaation,  however, 
was  a  life-long  work,  and  consisted  in  availing  oneself 
day  by  day,  in  the  intereoune  of  ordinary  life,  of  the 
means  of  increasing  knowledge  by  reading,  reflectbn,  and 
intereoune    with   other  men.    And    here  it  was  that 
Mechanics'  lostitates  and  libraries  were  found  to  be  so 
valuable ;  there  were  few  who  had  net  tome  time  to 
give  to  mental  culture ;  but  how  naoy  were  there  who 
had  not  the  means  of  access  to  Ubmries  and  hooka  from 
whioh  to  derive  that  instruction  which  they  desired  to  ob- 
tain.     Mechanics'  Inslatatk>ns  and  kindred  associations 
placed  within  the  reach  of  every  individual  man  those 
means  of  education  which,  isolated  and  eepamted'  from 
the  institution,  he  could  not  possibly  obtain.    In  those 
Institutions  a  man  might  availhimself  of  that  knowledge 
the  means  of  acquiring  which  he  had  already  obtained  In 
the  primary  schools.    These  Institutions  gave  a  man  an 
object  worthier  of  his  higher  nature,  and  kept  him  from 
indulgence  in  those  debasing  pleasures  which  destroyed  his 
domestic  comfort,  ruined  his  health,  and  too  often  ended  in 
shame,  miseiy,  and  crime.    Would  that  these  advantages 
were  more  generally  appreciated.    He  trusted  that,  in 
this  district,  they  were  so.    Referring  to  the  recent  dif- 
ferences between  the  masters  and  their  workmen,  he  said 
he   believed    that  the  more   the    influenoea   of  these 
Mechanics' Institutions  were  extended,  the  more  the  means 
of  knowledge  conferred  by  these  Institutions  pervaded  the 
macts  of  the  people,  the  lees  chance  would  there  be  Of 
those  differences  leading  to  consequences  whioh  all  must 
deprecate. 

DUBLIN  INTERNATIONAL  EXfflBITION. 

The  Exhibition  was  formally  opened  by  His  lloyal 
Highness  the  Prinoe  of  Wales  on  Tuesday,  the  9th  iost. 
His  Boyal  Highness  airived  at  aboat  half-past  two 
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o'dock,  accompanied  by  the  Dake  of  Cambridge,  and  at* 
tended  by  the  Lord  Lieutenant  and  Lady  Wodehouse, 
Earl  Si^ncer,  and  Sir  Robert  Peel,  and  waa  conducted  to 
the  daia  which  had  been  prepared  for  him. 

The  National  Anthem  having  been  performedi  the 
Duke  of  Leinster  read  the  following  address : — 

"  To  His  Boyal  Highness  Albert  £dward»  Prince  of 
•Wales,  Earl  of  Dublin, — May  it  please  your  Royal  High- 
ness— For  the  distinguished  honour  of  yonr  Royal  High- 
ness's  presence  here  this  day,  we,  the  Exhibition  Commit- 
.tee,  desire  to  ofSer  our  bumble  thanks.    It  is  difiScult  for 
>ns  to  give  ezpre<«ion  to  the  feelings  of  Joy  and  loyal  satis- 
faction which  fill  the  hearts  of  all  who  tlirong  these  balls 
•to  witness  the  inauguration  of  the  Dublin  International 
•Exhibition  of  1865  by  your  Royal  Highness  in  the  name 
^f  our  beloved  Sovereign.    In  this  mark  of  favour  and 
approval  we  discern  not  alone  the  Queen's  high  appre- 
.elation  of  the  interests  of  industry  and  art,  but  especially 
her  Majesty's  gracious  wish  to  promote  the  success  of  every 
.enterpnse  which  tends  to  advance  the  welfare  of  the  Insh 
..people.    The  act  which  yonr  Royal  Highness  is  about  to 
perform  cannot  fail  to  remind  ns  of  the  enlightened  encou- 
.ragement  which  the  illustrious  and  lamented  Prince  Con^ 
sort  bestowed  upon  every  work  of  nsefulnesB,and  especially 
<njpon  undertakings  fike  the  present.  International  Exhibi- 
tions,  bringing  together  the  various  nations  of  theearth,  and 
making  each  better  acquainted  with  the  wants  and  with 
the  monroes  of  the  rest,  directly  tend  to   stirauliite 
'indostrial  energy  and  inorease  oommereial  interchange, 
and,  binding  all  people  together  by  the  ties  of  mntnal  in- 
terest,  they  become  in  no  small  degree  the  auxiliaries  of 
peace  and  progress.     The  fine  arts  now  ooenpy  a  promi- 
nent place  in  international  exbibitioos;  the  display  of  the 
heti  works  of  renowned  artists  opens  np  new  sonio^  of 

t)leasure  and  delight,  and  forms  a  most  important  agent 
n  the  education  of  the  people.  We  tmst  that  the  Exhi- 
bition at  whose  commencement  your  Royal  Highness  so 
graciously  presides  may  prove  not  unproductive  of  such 
beneficial  results,  and  that  it  may  justify  the  h<^sB  of 
those  who,  in  honest  labour  and  in  self-reliant  enterprise, 
recognise  the  true  sources  of  national  prosperity.  We 
oannot  oonelade  withoot  espraasing  oar  beartfelt  wishes 
for  the  health  and  happiness  of  your  Boyal  Highness's 
illustrious  consort,  whom  the  Irish  people  earnestly  desire 
to  see  amongst  them.  Whenever  dicamstances  may  per- 
mit her  Ro.val  Highness  the  Princess  of  Wales  to  visit  our 
.ahores,  which  we  trust  will  be  at  no  distant  period,  we 
venture  to  promise  such  an  enthosiastio  welcome  as  will 
convey  to  her  Majesty  and  to  your  Royal  Highness  the 
inllest  asHiranoe  of  loyalty  and  devotion." 

To  this  address  his  Royal  Highness  was  pleased  to 
return  the  following  reply  :— 

«•  My  Lords  and  Gentlemen— I  thank  you  for  yonr  ad- 
dress. It  is  a  sooxce  of  sincere  pleasure  to  me  to  dis- 
charge the  duty  which  has  been  confided  to  me  by  her 
Majesty  the  Queen  in  thus  inaugurating  your  Exhibition. 
It  Is  not  less  in  aoooidanoe  with  my  own  feelings  than 
with  those  of  her  Majesty  to  assist  in  every  measnre  which 
is  calculated  for  the  happiness  and  welfare  of  the  Irish 
people.  The  example  of  my  lamented  and  beloved 
parent  will,  I  trust,  be  ever  present  to  my  mind  as  a 
atimulns  to  the  encoaragement  of  eveiy  work  which  i» 
calculated  to  advance  international  prosperity  and  to 
develop  the  resources  of  my  country.  The  cultivation  of 
the  fine  arts,  in  itself  so  powerful  an  auxiliary  in  civiliaing 
and  refining  the  human  race,  has  been  an  important  object 
in  this  Exhibition,  and  seems  already  to  have  produced 
most  satisfactoiy  results.  Believe  me  to  be  very  sensible 
•of  your  kind  wishes  on  behalf  of  the  Princess  of  Wales. 
Her  regret  at  not  being  able  to  accompany  me  only 
equals  my  own;  and  yon  nuy  rely  on  her  anxiety  to 
come  among  you  assured  of  tlie  welcome  she  will  receive." 

The  Old  Hundredth  Psalm  was  then  performed,  and 
at  iu  condosion  Mr.  Gilbert  Sanders,  cbaisman  of  the| 


Exhibition  Committee,  read  a  report  giving  a  history  of 
the  Exhibition  Palace. 

Mr.  Parkinson  (comptroller)  presented  to  the  PrioM  the 
key  of  the  building.  The  Coronation  Anthem  wai  then 
sung,  and  at  its  conclusion  an  address  was  presented  fay 
the  Lord  Mayor  of  Dublin,  to  which  his  Royal  HighDea 
replied. 

The  "  Heavens  are  Telling,"  ftom  Haydn's  Cniiun, 
was  then  performed,  and  at  its  conclusion  the  prooeation 
made  the  tour  of  the  building.  On  the  retnro  of  thi 
Prince  to  the  dais,  the  opening  oboros  from  Meodehaoho^ 
JSfymn  of  Fraim  was  performed.  At  its  oondaiioB 
His  Boyal  Highness  commanded  Sir  Beraaid  Bmke, 
Ulster  King-at-Arms,  to  declare  the  Eshibitioo  opso. 


SOCIETY  OF  ARTS  PRIZE  COTTAGES. 

The  followmg  correspondence  on  this  subject  be  ap- 
peared in  the  Builder  of  the  29th  April  and  6th  Mir:~ 

The  following  is  the  result  of  a  trial  to  get  cotuga 
built  on  the  plan  described  in  your  number  of  the  Slit  of 
December,  as  having  obtained  the  Society  of  Arti  peia, 
and  as  estimated  to  cost  £203  a  pair. 

The  cottages  to  be  built  were  six  in  number;  tbt 
locality  was  Bishop's  Stortford ;  and  the  very  best  meiai 
were  taken  to  ensure  that  the  plan  and  specificatka 
should  be  in  strict  accordance  with  the  ideu  of  the 
designer. 

Six  tenders  were  obtained :  three  from  London  buildoi 
and  three  from  the  coontjy.    They  were^ 

Peny,  Stratfbrd,  London  .....JB1,1B3  or£SST  13  4  thspair 

Bell  and  Boat.  Cambridge 1,272  or  434    0  0      „ 

Olaaoock,  Bishop's  Stortford...  1,380  or   4S0    0  0       „ 

Freeman  and  Sod,  Ely .........  1,S8S  or  402  13  4      „ 

Pattrick  and  Sons,  London  ...  1,392  or   4S4    0  0  .    „ 

Hill  and  Keddell«  London......  I,ft8i  or  627    0  0      „ 

So  that  the  lowest  tender  was  nearly  twice  u  mocfa 
as  the  estimated  cost  of  the  prize  cottage;  the  lor 
estimated  cost  being,  I  presume,  one  of  the  priDciptl 
grounda  of  awarding  the  prize  to  it. 

Any  one  can  buQd  a  good  labourer's  cottage:  the 
difficulty  is  to  bwld  one  for  little  money.  I  have  had 
occasion  to  build  hundreds,  but  could  never  build  ooe 
that  a  decent  family  should  live  in  under  £140  or  £loO 
a  sixigle  cottage. 

Robert  Singlaib, 
Engineer-in- Chief,  Great  Eastern  Railway. 

With  reference  to  Mr.  Sinclair's  letter  in  the  BuHif 
of  the  29th  ult.,  I  feel  called  upon,  as  the  author  of  ^ 
design  referred  to,  to  state  that  the  plans  and  Npecific&tka 
upon  which  the  estimates  obtained  by  Mr.  Sinclair  tvt 
based,  were,  as  indieated  in  his  letter,  prepared  by  nM,iBd 
embodied  not  only  the  iosprovementa  and  additions  nf- 
gested  by  the  judges  in  then*  veport,  but  aiso  suoh  otlur 
improvemento  as  had  ooourred  to  me  since  the  propsratioB 
of  the  original  design,  in  order  to  make  them  complete  in 
every  respeot,  without  special  regard  to  the  estiinit«d 
cost.  It  cannot  therefore  be  expected  that  the  estimsted 
cost  of  the  original  design  will  bear  a  favourable  ooi» 
parison  with  the  tenders  obtained  by  Mr.  Sinclair  for  iht 
altered  and  improved  pUns  and  specification  famished  to 
the  company. 

I  may  mention  that,  further  than  the  preparation  of  the 
said  plans  and  specifioation,  I  was  not  profesnionally  em- 
ployed, being  quite  unacquainted  with  uie  locality  where 
the  cottages  were  intended  to  be  erected,  and  the  niton 
of  the  site,  and  had  not  even  heard  the  result  of  the 
tenders  until  observing  Mr.  Sinclair's  letter. 

Unquestionably  the  tenders  obtained  by  Mr.  Sfodair  ire 
high.  Had  a  greater  number  of  builders  in  the  immediite 
neighbourhood,  and  in  a  much  smaller  way  of  ba<BO(«\ 
been  applied  to,  the  result  would,  I  have  little  doobc*  han 
proved  more  satisfactory. 

I  have  lately  bad  occasion  to  obtain  sevmal  eittaatei 
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{mm  local  builders  for  rimilar  cottages  which  I  am  now 
enxtiog  apon  an  estate  on  the  borders  of  Kent  and  Surrey 
(about  nine  miles  across  country  from  the  nearest  railway 
sUtioo],  the  result  of  which  1  beg  to  subjoin : — 

B.  Wan!,  Warliagham £312    0  0  a  pair. 

Keiterton  and  Head,  Linsfleld 3S7  10  0      „ 

B.  fi«Uchamben,  Weeternam  2S5    0  0      „ 

F.  Shorter,  Bdenbridge 259  18  0      „ 

Q.  Ciaoe,  Cadhain(aooapt6d) 216    0  0     „ 

These  estimates,  however,  were  framed  upon  a  plan  and 
ipecification  embracing  the  improTements  saggeeted  by 
the  nciety,  besides  plutering  and  colouring  to  walls  (not 
iDdaded   in  my  origbial   estimate),  but  with    oertain 
nodilcations  in  regard  to  the  offices ;  «'.  e.,  dispensing  with 
thaw.o.  apparatus,  lead  pipes,  oistem,  foroe-pump,  and 
veil,  and  substituting  a  rain-water  tank,  Bft.  diameter 
iod  8ft.  deep,  with  pumps,  privies,  and  cesspool  at  end  of 
prden,  and  indudmg  the  cost  of  a  piggery  to  each 
eottage,  which,  however,  has  been  dispensed  with  in  the 
teoder  accepted.    Neither  the  timber  for  the  roof  nor  the 
ortage  of  materials  is  included  in  the  contract,  the  value 
of  which,  when  added  to  the  lowest  estimate,  will  repre- 
sent a  sum  close  apon  £260,  the  actnal  cost  of  the  cottages 
per  pair  to  the  proprietor,  bearing  a  favourable  contrast 
with  the  average  oost  of  good  cottages,  with  similar  eon- 
TBDiences,  stated  In  the  report  of  the  judges  previously 
referred  to. 

It  will  be  observed  that  the  locality  where  these 
cottages  are  \mng  built  is  by  no  means  easy  of  aeoess; 
ind  it  may  be  reasonably  inferred,  that  undsr  more 
favourable  ctrciinistaoees  a  oonslderable  saving  might  be 
effected  in  the  earriaffo  of  materials,  an  item  of  moeh 
importance  in  cottage  baildmg. 

JoBR  Bboh. 


ROYAL  SCOTTISH  SOCffiTY  OF  ARTS. 

The  above  Society  proposes  to  award  prizes  of  different 
valaes,  of  thirty  sovereigns  and  under,  in  gold  or  silver 
medals,  silver  plate,  or  money,  for  approved  communica- 
tiona  primarily  submitted  to  the  Society  by  fellows  or 
others,  relative  to  inventions,  discoveries,  and  improve- 
ments  in  the  mechanical  and  chemical  arts  in  general, 
and  in  their  relation  to  the  fine  arts,  and  also  to  means 
hy  which  the  natural  productions  of  the  countty  may  be 
made  more  available.  The  Society  suggests  the  following 
a>  a  few  of  the  many  subjects  that  may  be  attended  to, 
viz.:— 

L  IXTESTIORS,   DiSOOVEBIKS,  OB  ImPBOVBMEMTB  IN  THE 

USKFUL  AbTS. 

1.  Mechanical  Arti. 
Inventions  or  improvements  in  applying  the  motive 
lower  of  men  and  animals — ^in  wind  and  water  prime 
nnvers— in  steam  and  other  heat  engines,  including  gas 
ogines—in  pamping,  blowing,  rolling,  sawing,  agrionl- 
fonl  and  other  engines  and  machines— -in  cotton  and 
otiKr  textile  manu&eturing  mills — in  ship-building,  wood« 
iron,  and  steel— in  lighthoases^in  marine  propeUers-^in 
railways,  plant,  and  signals-^in  electro -magnetic  motive 
power—in  electric  and  other  telegraphic  appacatus,  sub- 
marine and  aerial— in  photographic  apparatus— -in  fire- 
proof buildings— in  water-supply— in  paving— sewerage 
--in  economical  appliances  for  increasing  the  sanitary 
condition    of  towns— in   smoke   consumption    and    ex- 
tinguishing fires — ^in  gas-works — in   canals   and  inland 
navigation,  including  the  application  of  steam-power  to 
canal  traffio— canal  locks,  inclines,  and  lifts— application 
of  hydraulic  power  for  lifts  for  domestic  use — for  cranes 
—printing    pres9es--K>rgan-blowing,   and    other   similar 
purposes,  where    small  propelling  power  is  required— 
labour-taviog  machines  for  working  in  wood — in  tools, 
implements,  and  apparatus  for  the  various    trades — in 
bricks,  encaustic  tiles,  cement<4,  and  mortars — in  printing 
machines,  cases,  and  rollers — in  stereotyping — in  cranes — 
in  the  machinery  for  collieries— in  preserving  timber  and 


metals  in  marine  works — ^in  optical  apparatus  for  as- 
tronomy, surveying,  and  levelling- in  manufacture  of 
paper— experiments  on  the  effect  of  low  temperatures  on 
metals. 

2.  Chemical  Arts, 
^  Inventions  or  improvements  in  new  and  useful  applica- 
tions of  gutta  percha  and  vulcanised  india  rubber,  or 
simUar  gums — ^m  the  economical  extraction  of  cbemicaJ 
principles  or  useful  substances,  as  paraffine,  &c.,  from 
coal — poroelain  clay  from  granite  or  felspar — and  metals 
generally  from  their  ores  and  oxides— in  dyes — ^in  paints 
— ^in  paper — in  glass,  especially  for  lenses— in  methods  of 
rendering  the  electric  light  available  in  practice. 

3.  Jielaiive  to  the  Fine  Arte. 
Inventions  or  improvements  in  photographic  processes, 
in  "  carbon  "  printing,  and  in  methods  of  prlntiog  photo- 

f;raplis  from  their  impressions  on  steel  or  copper-plates,  or 
ithographio  stones — in  electrotype  processes— in  die- 
sinking — in  methods  of  illustrating  books,  to  be  printed 
with  the  letterpress — in  paper-hangings — in  articles  of 
poxx»Iain,  common  clay  or  metal— in  glass-staining — in 
engraving  on  stone — in  chromo-lithography — ^in  " Nature** 
printing. 

i.  I^aiural  Produetiant. 
Discovery  of  plumbago  mines — whetstones— of  woods 
suitable  for  engraving. 

II.  Experiments  applicable  to  the  naefiil  arts. 

III.  Gommnnioations  of  processes  in  the  usefolarts  praetased 
in  this  or  other  countries,  bot  not  generally  known. 

IV.  Practical  details  of  public  or  other  ondertakinga 
of  national  importanae»  already  exeeoted,  but  not  pre- 
vionsly  published ;  or  valoabk  suggestkxis  for  ongt- 
nating  such  uodoEtakings. 

•  Ths  Kextk  Peizc,  vALxrn  Tbibtt  SovERBiass. 

For  some  important  **  Invention,  improvement,  or  dis- 
covery, in  the  useful  arts,  which  shall  be  primarily  sub- 
mitted to  the  Society  "  during  the  session. 

TSB  HxFBUBii  BiBinriAL  Pbizb,  value  aboot  £12. 
{ff  not  awarded  during  Semon  1864-65). 

**  For  sneh  inventions  or  commnnioatioos  submitted  to 
the  Society  as  shall  be  approved  of  by  the  Sodety,  or  by 
their  Prize  Committee.*' 

The  Makdouoall-Bbisbane  Biennial  Pbize,  valub  £10. 
{If  not  awarded  during  Seeeion  186i-6o.) 

**  To  the  authors  or  inventors  of  communications  of 
merit,  which  shall  be  approved  of  by  the  Society,  or  its 
committee,  and  judged  by  tliem  deserving  of  such  dis- 
tinction." 

The  Reid  and  Auld  Pbizes. 

For  the  first,  second,  and  third  best  models  of  '*  Any- 
thing new  in  the  art  of  clock  and  watch  making — by 
joomeymen  or  master  watch  and  clock  makers."  If  these 
should  be  considered  worthy  of  prizes,  the  yearns  interest 
of  the  Reid  and  Auld  bequest,  being  about  ieven  guineas, 
divided  among  them  in  snch  proportions  as  the  Prize 
Committee  shall  fix,  according  to  merit.  To  such  as 
deserve  it,  the  Society  may  add  to  the  araonnt  of  the 
prize  out  of  its  general  funds. 

By  the  liberality  of  Charies  Cowan,  Esq.,  of  Logan- 
house,  tlie  president,  and  his  partners,  the  Couneil  are 
enabled  to  offer  a  prize  of  fifty  sovereigns,  with  the 
Society's  silver  meilal,  for  the  best  communication,  if 
otherwise  approved,  on  the  "  Purifying  of  Water  which 
has  been  used  in  the  manufacture  of  Paper.** 

The  proceasea  employed  may  shortly  be  stated  to  be:^ 

1.  The  washing  of  "  filthy  rags,"  and  other  fibrous 

materials,  for  which  a  large  quantity  of  pure 
water  is  requisite. 

2.  The  boiling  of  such  materials  in  an  alkaline  solu- 

tion, and  the  washing  of  the  contents  of  the 
kicrs  or  boilers  in  which  the  boiling  operations 
have  been  conducted.    And 
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8.  The  steeping  of  the  half-fttuff  in  chetts  in  a  sdLu- 
tioD  of  chloride  of  lime,  and  the  washing  of  the 
partially  exhaosted  bleaching  agent  from  the 
half-stnff. 

Intending  competitorB  are  requested  to  keep  especially 
in  view  the  circumstances  in  which  the  paper  manafacture 
is  carried  on  on  the  banks  of  the  North  Eok,  in  the  connty 
of  Edinbui^gh.  The  merits  of  any  suggestions  which  may 
be  Bubmitt^  will  be  regarded  ae  being  of  greater  value:— 

1.  By  these  being  effected  at  moderate  expense,  and 

by  their  being  applicable  with  as  little  inter- 
ference as  possible  with  the  existing  plant  and 
mode  of  manufacture.    And 

2.  By  any  sabstancea,  whether  in  suspension  or  solu- 

tion, hitherto  carried  off  in  the  (Stream,  being 
demonstrated  in  practice,  and  by  simple  means 
to  be  capable  of  imparting  fertility  to  arable  or 
pasture  land,  or  of  being  profitably  applied 
otherwise. 

Communications  lodged  in  competition  for  prizes  shall 
not  have  been  patented,  nor  previously  published,  nor 
read  before  any  other  Society.  Patented  articles  may, 
however,  be  exhibited  and  described. 

For  particulars  as  to  tlio  form  in  which  communications 
should  be  sent,  application  shoull  be  made  to  John 
Beatson  BeU,  Esq^.,  Secretary,  5,  Hill-street,  Edinburgh. 


the  17th  olt.,  when  an  annoonoemeot  in  the  TSmm,  tbt 
a  further  reduction  in  the  tea  duties  would  form  a  tetans 
of  the  Budget,  led  to  more  extensive  porehMei  ai  • 
further  advance  of  Id.  to  Id.  per  lb.  When  it  becsm 
known  that  not  only  was  this  the  oaae,  but  that  the 
reduction  was  to  the  extent  of  6d.  per  lb.,  there  «is  csn- 
siderable  excitement,  and  on  the  Friday  and  Bttoniiy 
offers  to  a  large  extent  were  made  at  prices  shoviag  a 
further  ri?e  of  Id.  to  IJd.  per  lb.  The  majority  of 
holders,  however,  held  out  for  still  higher  prices,  and  the 
business  actually  done  was  comparatively  limited.  Sioa 
then  the  excitement  has  subsided,  and  the  i^icei  im 
obtainable  are  only  jfd.  to  Id.  per  lb.  above  those  of  the 
27th  ult.  The  Government  proposed  that  the  rediicti« 
of  duty  should  have  taken  place  on  the  6th  instaot,  tat 
the  retail  trade  considered  this  a  great  hardship,  owing  n 
so  short  a  notice  after  what  they  supposed  to  be  i  ^ 
settlement  of  the  question  in  1863;  and,  after  |Rtt 
pressure,  the  Government  have  consented  to  pos(f9D«  h 
until  the  Ist  June.  The  postponement  of  the  datrtat 
also  brought  business  to  a  partial  stand»  but  when  iteooa 
fairly  into  operation  we  look  to  see  a  veiy  laige  iocttis 
in  consumption,  as  duty-paid  tea  will  then  bo  ^r] 
cheap,  and  wichin  the  reach  of  a  large  portion  of  the 
population  who  have  hitherto  scarcely  been  oonsamenoC 
the  article." 


RespmAtOBT  Apparatus. — Wonsieur  Galibert  of  Paris, 
has  invented  an  apparatus  for  affording  a  supply  of  atmoa> 
pherio  air  to  the  lungs  of  persons  working  under  water,  or 
ID  places  filled  with  noxious  gases  or  smoke.  The  nose 
of  the  person  is  closed  by  a  pince-nez,  aud  a  piece  of  horn 
or  ivory,  pierced  with  two  holes»  and  shaped  to  some  ex- 
tent  like  the  mouth,  is  inserted  between  the  lips;  adapted 
to  each  of  these  holes  is  a  strong  india  robber  tube, 
capbleof  resisting  pressure ;  these  arc  fixed  to  the  waist 
of  the  person,  and  then  connected  either  with  the 
outer  air,  if  this  can  be  arranged,  or,  if  not,  with 
an  air-reservoir  made  of  the  entire  i^kin  of  an  animal, 
which  may  be  cairied  on  the  l)ack  like  a  knapsack, 
and  which  contains  a  supply  of  air  bufficient  for  a 
quarter  or  half  an  hour.  Tlie  person  U9ing  the  ap- 
paratus should  first  apply  the  tongue  to  one  hole 
and  take  a  long  inspiration,  and  then  to  the  other  hole 
during  expiration.  The  apparatus,  with  air-reservoir,  is 
intended  to  be  emplo^'ed  by  persons  having  occasion  to 
remain  somelittle  time  in  wells,  mines,  drains,  or  in  the  midst 
of  smoke.  In  some  cases  spectacles,  specially  calculated 
to  protect  the  eyes,  are  added .  W  hen  ased  under  water,  no 
air-reservoir  is  employed,  but  the  tubes  are  made  to  com- 
municate with  the  air.  The  inventor  recommends  its 
use  for  the  purposes  already  referred  to,  as  well  a^  incases 
'where  a  total  immersion  of  the  body  for  some  time  in  a 
bath  is  found  desirable. 

Gbeat  TiEsrs. — A  gigantic  telescope  is  being  made  for 
the  Imperial  Observatory  in  Paris ;  and  the  great  estab- 
lishment of  Saint  Gobain  has  just  completed  for  the  new 
instrument  a  lens,  of  which  the  focal  length  is  not  given, 
but  which  is  described  as  being  seventy  centimetres  (28 
inches}  thick.  It  is  six  years  since  the  lens  was  com- 
menced, and  it  is  said  tliat  the  company  presents  it  to  the 
Observatory. 


([mmtxtt. 


Cfllomts. 


Thb  Tba  Dott. — Messrs.  Capel  and  Co.,  in  their  cir- 
cular, dated  8th  May,  say : — "  We  have  hail  a  fluctuating 
market  since  our  last  circular ;  the  trade  continued  to  buy 
lieely  at  the  improved  rates  quoted,  until  the  morning  of 


Proposed  Dnnsxoii  or  New  Zsalabd. — ^In  Aoeklandi 
and  Otago  a  movement  for  separation  has  sprang  op.| 
Auckland,  shorn  of  its  prettige  as  the  capital  city,  iM 
jealous  of  Wellington,  demands  to  be  oonstituted  iDto  * 
colony  of  itself,  while  Otago  wishes  to  cut  short  tbe  con- 
nection which  exists  between  the  northern  and  miduk 
island.  Auckland  asks  the  Imperial  Government  to  ta&e 
the  charge  of  native  af&irs,  and  pay  the  cost  of  doisg  eo, 
white  Otago  wishes  the  north  island  ia  the  future  to  bear 
alone  the  charges  of  the  native  war. 

WELLlMorex  Cbsisos  for  1865: — The  total  number 

of  persons  In  the  province,  according  to  the  pressnt  r^ 

turns,  appears  to  be  14,^88,  of  whom  8,307  are  md,V%  Vii 

6,631  females.     In  1861  the  total  number  was  IV^'j^- 

thus  showing  an  increase,  during  four  years,  of  2.o<^ 

The  proportion  between  males  and  females  is  someviut 

disturbed — the  former  being  now  more  numerous.    1= 

1 861  the  number  of  males  was  6,626  against  5,940  females, 

while  in  1865  the  disproportion  is  greater.    This  in  tiic: 

may  grow  a  serious  evil,  and  demands  a  timely  rem^' 

in  the  shape  of  increased  female  immigration.    Tbe  figs^ 

subjoined  give  some  information  as  to  the  nationaluy  '. 

the  population  in  the  province.    The  English  elemeni  u 

predom  inant,  comprising  one-third  of  the  whole  populatioD; 

the  Scotch  rank  next,  but  is  much  lew  prominent,  beioc 

little  more  than  one-tenth  of  the  whole ;  while  the  Insb 

is  still  less.      The  remainder  of  the  population  are^ 

New    Zealand,   Australian,    Canadian,  Amencao.  vi 

European  origin,  those  under  the  head  of  New  ZeaUv 

figuring  most  largely  in  the  returns.      Tlve  advance'  • 

agricultural  operations  since  1861  has  been  veiy  coiidi^' 

able;  while  in  that  year  there  were  65,313 acres undtf 

crop,  the  number  now  is  95,416  aciea.    The  increM«*r 

pears  still  more  marked  in  going  back  farther  i^^^}^ 

figures  standing  thus  :— In  1865, 10J330  acres;  in  ^^]:. 

66,813  acres,  and  in  1865,  95.416.    The  total  Dunibtf  « 

acres  fenced  in  is  now  127,349.    The  increase  in  u« 

stock  has  aUo  been  considerable.    The  present  aum^^ 

houses  in  the  province  is  2,900.    The  number  of  iwf 

in  the  province  is  8,307;  and  of  females,  6,631.  J^ 

educational  census  shows  that  of  those  who  caoDOt  rm 

(under  15  years  of  age)  there  are  8,178 ;  above  15  ye*» 

of  age,  4.30;  of  those  who  can  read  (under  15  3'**^lJ 

age),  1 ,064 ;  above  16  years  of  age),  621 ;  o(  ^^^r^ 

can  read  and  write  (under  16  years  of  age,  2,258 ;  ^ 
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15  yi^n  o(  age,  7.492.     The  numbar  of  acres  under 
cultivation  is  95.416. 

Ne^t  Sooth  Wales  Fistaxob. — At  the  opening  of  the 
Sj^oef  Parliament,  the  GoYeroor,  referring  to  the  finances 
if  the  state,  said  that  daring  the  year  1864  an  additional 
(bficit  of  £413,000  accraed,  notwithstanding  the  many 
Rtnnchmeots  made.  The  loss  of  crops  Arom  rust  and 
jottDdations  to  the  extent  of  at  least  half  a  million,  and 
the  loss  of  stock  from  disease  and  floodi*,  by  diminishing 
the  parchastDg  power  of  the  agricnlturists,  and  other  pro* 
dneen,  very  seriously  cat  down  that  portion  of  the  revenue 
Tn'sb  is  derived  from  customs'  duties,  while  a  great 
{tiling  oflf  in  the  sale  of  the  waste  lands  of  the  Crown, 
deprind  the  Treasury  of  a  large  portion  of  the  revenue 
oriisirily  derivable  from  that  source.  He  invited  the 
meobers  to  look  these  financial  difficulties  in  the  face, 
taj  to  aid  the  GK)vemmeDt  in  providing  the  additional 
i!KO!oe,  which  was  so  urgently  required  to  construct  the 
pQblie  works,  pay  the  debts,  and  maintain  the  credit  of 
the  colooy. 

CoiTojr  AND  SooAB  iw  QoEENsi^AND. — A  local  journal 
an  that  the  failure  of  cotton  cultivation  in  this  colony 
sur  be  attributed  mainly  to  the  absence  of  experience  in 
iticoltivation,  a  fatal  belief  having  got  possession  of  the 
nbiie  mind  at  the  very  outset  that  cotton  would  grow 
pere  without  care  or  trouble.  Tne  ciurrary  has  been 
to  be  the  ca^,  and  It  is  now  becoming  a  pretty 
iral  belief  that  no  branch  of  cultivation  requires  more 
or  experience.  The  hopes  of  the  colony  as  a  cotton 
idQcer  are  now  confined  to  the  plantations  of  private 
Irida&ls,  most  of  the  cotton  companies  having  giveo  it 

^WhUe,  however,  cotton,  on  the  whole,  has  disappointed 
plaoters,  sugar  cultivation  has  progr»«ed  in  favour 
rliereyer  tried  during  the  last  three  yeacs.  Many  agri« 
Bltarists  have  planted  quantities  of  cane  during  the  past 
be  or  four  seasons  as  an  experiment,  and  the  effect  of 
svere  droughts  succeeded  by  fioods  for  the  last  two  years 
U  convinL*ed  them  that  sugar  cane  is  a  certain  crop  and 
le  otferiog  every  possible  inducement  for  its  cultivation. 
m  fact  has  been  well  known  that  sugar-cane  has  thrived 
hn  in  this  colony  during  the  last  15  years,  but  the 
^Qce  of  practical  sugar  manufacturers  prevented  any 
Kteot  of  cultivation  until  Captain  Hope's  enterprise  in 
tte  caltivation  and  the  erection  of  sugar  machinery  at 
WlaDd,  Moreton  Bay,  aroused  public  attention  to  the 
Rat  value  of  its  cultivation.  The  arrival  in  Queensland 
fa  Dumber  of  gentlemen  from  the  West  Indies,  Mauri- 
<Q3,  and  other  places,  with  a  view  of  settling  and  invest- 
ig  their  capital,  has  given  confidence  to  capitalists  desirous 
f  ioyesting  in  sugar  plantations  as  a  safe  investment  for 
olouial  capital.  Already  upwards  of  6,000  acres  of  land 
i^^ti  been  granted,  under  the  Queensland  sugar  regula- 
''^<  to  gentlemen  of  high  standing  in  this  and  ot^er 
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IHsTBicT  TsLBORAfH  IS  Pabis. — This  scrvicc  was 
ftiWwhed  in  January,  1864,  and  the  cost  of  a  minimum 
lasage  wan  rtxed  at  one  franc.  The  number  of  messages 
Vi  ihu^ :— January,  577  j  February,  630 ;  March,  745 ; 
Kil803;  May,  808;  June,  762;  July,  784.  On  the 
'A  of  Aujiju.Ht  ttie  cost  of  a  message  was  reiuced  to  half- 
franc,  an  I  the  number  of  messages  sent  was  as  follows: — 
^^«*t,  2,.5vK3 :  September,  3,434 ;  October,  6,849  ; 
avemher,  8.120. 

PBt«ERVATlOS  OP  ICE  IS  SlIALL  QUANTITIES. — The  im- 

rtance  of  being  able  to  keep  small  quantities  of  ice  for 
nous  purpoHeH,  an.i  especially  in  sick  rooms  for  medical 
*,  cannot  be  overrated.  Dr.  Schwarz  has  communicated 
'  following  niinple  method,  which  he  lias  practiced  with 
ce^s.  He  Hays,  put  the  ice  in  a  deep  dish  or  jug,  cover 
^ith  a  pUte,  and  place  the  vessel  on  a  pillow  stuffed 
ih  featherB,  and  cover  the  top  with  another  pillow  care- 
"y.  by  this  means  excluding  the  external  air.    Feathers 


are  well-known  bad  conductors  of  heat,  and  in  consequence 
the  ice  is  preserved  from  melting.  Dr.  Schwarz  states 
that  he  has  thus  preserved  i-ix  pounds  of  ice  for  eight 
days.  The  plan  is  simple,  and  within  the  reach  of  every 
household. 

Fbeitou  AoADKitr  OF  Moral  and  Political  Science. 
— Dr.  Milman,  Dean  of  Saint  Paul's,  has  been  elected  a 
corresponding  member  in  the  historical  section  of  this 
branch  of  the  Institut  of  France,  in  place  of  M.  De 
Raumer,  recently  raised  to  the  rank  of  Foreign  Associate. 

City  Horticcltors.— There  will  be  an  exhibition  of 
floral  decoration  of  balconies  and  windows,  at  the  Royal 
Horticultural  Gardens,  on  Her  Majesty's  birthday.  May 
24.  Also,  on  the  first  Monday  in  August,  will  be  awarded 
prizes  for  the  best  plants  and  vegetables  cultivated  by 
soldiers  in  barracks,  by  sailors  in  homes,  by  coast-guard 
men,  and  by  workmen  employed  in  her  Majesty's  dock- 
yards. Also  at  a  public  fete,  on  the  first  Monday  in  Sep- 
tember, will  be  awarded  prizes  for  specimens  of  window- 
gardening  among  the  working  classes  in  metropolitan 
parishes. 

BoTAL  HoBTicnLTORAL  SociETT. — The  Ust  scientific 
meeting  was  held  on  May  2nd,  when  the  Rev.  M.  J. 
Berkeley  spoke  on  certain  species  of  clematis,  &c.,  and 
Mr.  Bateman  on  orchids  and  vaccinece. 

Suburban  Museums. — On  Saturday,  the  6th  lost.,  a 
meeting  of  gentlemen  interested  in  the  proposed  establish- 
ment of  metropolitan  district  museums  of  science  and  art 
was  held  at  the  South  Kensington  Museum.  The  meeting 
was  convened  by  invitation  of  the  Oommittee  of  Council 
on  Education.  Earl  Qranville  presided ,  and  among  those 
present  were  Lord  Ebury,  Mr.  Henry  Cole,  C.B.,  Secre- 
tary of  the  Science  and  Art  Department,  LordH.  Lennox, 
M.P.,  Mr.  Ayrton,  M.P.,  Mr.  Beresford  Hope,  M.P.,  the 
Hon.  Mr.  Cowper,  M.P.,  Mr.  Locke,  M.P.,  Mr.  Bruce, 
M.P.,  Sir  T.  F.  Buxton,  M.P.,  Mr.  Briscoe,  M.P.,  Mr. 
Powell,  M.P.,  Mr.  Alderman  Salomons,  M.P.,  Mr.  Tite, 
M.P.,  Mr.  Harvey  Lewis,  M.P.,  <bc.  Earl  Granville  said 
the  meeting  bad  been  called  together  merely  for  the  pur- 
dose  of  discussing  what  should  be  done  with  the  present 
iron  building.  W  hen  it  was  proposed  to  get  rid  of  it  a 
suggestion  was  made  that.  Instead  of  selling  it  as  old  ma- 
terials, it  might  be  more  usefully  disposed  of  by  present- 
ing it,  at  a  nomin^  price,  to  the  difi'erent  districts  of  the 
metropolis  so  as  to  form  temporary  local  museums.  He 
had  very  little  doubt  but  that,  when  once  these  were  eS' 
tablished,  the  people  of  the  several  districts  would  soon 
make  efforts  to  procure  handsome  buildings  of  their  own. 
Considerable  discussion  took  place,  the  opinion  being  ex- 
pressed that  district  museums,  particularly  if  kept  open 
in  the  evening  would  be  of  great  value  to  the  working 
classes.  It  was,  explained  that  the  Government  proposed 
to  accommodate  three  districts  by  dividing  tbe  building 
into  three  parts,  a  plan  which  received  the  approval  of  Mr. 
Tite,  M.P.,  and  others.  A  vote  of  thanks  having  been 
passed  to  Lord  Granville,  his  lordship,  in  acknowledging 
the  compliment,  said  the  Science  and  Art  Department 
were  not  by  any  means  desirous  of  establishing  a  monopoly 
at  South  Kensington,  but  were  most  anxious  to  see 
district  museums  supported  wherever  they  would  be  useful 
and  agreeable  to  the  inhabitants. 

Eduoation  and  Criue. — The  large  number  of  con- 
victs at  Toulon  offers  a  good  opportunity  of  noting  the 
relation  between  cultivation  and  good  conduct.  It  appears 
that  there  are  at  piesent  2,218  prisoners  in  the  Bague  of 
Toulon,  of  whom  1,330  can  neither  write  nor  read ;  649 
can  barely  do  either ;  208  read  and  write  imperfectly ;  and 
ouly  31  possess  superior  education. 


Testing  and  Welding  Boilers. — Sir, — In  the  very 
able  paper  of  Mr.  Paget,  on  steam  boilers,  he  alludes  to  the 
various  modes  of  testing  their  strength.  With  regard  to 
the  disadvantage  of  a  pulsating  action,  1  think  there  can 
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be  no  doabt,  whether  uiaing  from  the  altenHtting  action 
of  the  cylindera  or  from  the  strokes  of  a  ram.  The 
simple  mode  in  the  latter  case  to  moderate  the  evil  would 
be  to  use  a  ram  with  three  strokee  nearly  neutrali»mg 
each  other ;  and  the  water  should  as  nearly  as  possible 
be  in  tiie  condition  of  heat  induced  by  steam.  If  cold  water 
be  used  approaching  to  frost,  the  ntetal  will  be  rendered 
brittle  and  the  joints  leaky.  With  moderately-heated 
water  the  metal  will  be  tougher  and  the  joints  tighter. 
As  regai*ds  the  general  structure  of  boilers,  it  is  radically 
vicious,  and  will  continue  to  be  so  just  as  long  as  the 
principle  of  riveiting  continues  in  use.  No  truth  can  be 
clearer  than  that  the  metal  should  be  all  of  one  equal 
thickness,  at  least  where  in  contact  with  fire,  and  that 
thickness  must  not  exceed  the  free  action  of  heat  in 
passing  through  it.  If  it  be  too  thick,  the  metal  will 
simply  bum  away  till  reduced  to  the  right  thickness,  in 
tliose  parts  exposed  to  the  fire,  and  thus  the  thickness 
will  vary  and  the  strains  will  be  unequal.  These  conditions 
will  limit  the  pressure  that  can  be  safely  put  on  the 
boiler.  In  the  application  of  heat  to  raise  steam  there 
can  be  no  doubt  that  flame  is  the  beat  method.  We  all 
know  how  rapidly  a  sheet  of  paper  will  boil  water  in  a 
tea  kettle,  and  therefore  it  is  that,  whenever  we  can  get 
petroleum  cheap  enough  and  use  it  rightly  it  will  be 
the  best  fuel,  as  it  may  be  made  to  cover  a  larger  surface 
with  direct  heat.  But  to  do  It  perfectly  we  must  have  all 
the  heating  surface  of  equal  thickness,  a  condition  which 
cannot  be  attained  till  we  get  rid  of  the  folded  surfaces 
eoential  to  ri vetting.  There  is  no  apparent  difficulty  in 
welding  all  the  seams  of  a  boiler,  whether  of  copper, 
iron,  or  steel.  Welding  is  simply  a  condition  of 
rendering  the  clean  metal  mrfaees  pasty,  by  heat, 
and  then  inducing  perfect  contact  by  pressure, 
uniting  thoroughly  the  softened  portions.  That  can 
only  be  done  by  the  flame  heat  covering  all  portions 
of  the  surfaces  to  be  united,  without  any  uncombined 
oxygen  getting  access  to  them,  for  if  it  does,  scalins:  will 
ensue ;  and  when  scale  oceurs  the  effect  will  be  like  that 
of  dry  flour  between  bakers'  rolls— contact  without  unu>n. 
Nor  will  either  percussion  or  pressure  drive  out  this  scale, 
but  on  the  contrary  will  drive  it  in.  Now  suppose  two 
clean  edges  of  a  piece  of  welding  metal  to  be  pla<Md  an 
eighth  or  quarter  of  an  inch  apart  from  each  other,  and 
that  they  are  held  in  position  by  a  box  of  fire-clay,  fitting 
close  to  all  parts  except  those  intended  for  union,  with 
entrances  and  exits,  or  **  gates,"  as  technically  termed  by 
the  founders,  allowing  a  free  passage  of  air  through  the 
joint;  if  then  carburetted  hydrogen  gmsand  atmospheric 
air,  mixed  in  the  right  proportions  for  combustion,  in  a 
chamber  under  pressure,  be  forced  through  the  joint, 
bummg,  the  exposed  surfaces  of  the  joint  will  be  made 
pasty  or  partially  melted  ;  and  if  pressure,  hydraulic  or 
other,  be  brought  to  bear  to  force  them  into  contact,  there 
will  be  homogeneous  union  without  scale,  because  thera 
will  be  no  free  oxygen  to  cause  the  scale,  as  in  the  ordinary 
mode,  by  irregular  jets,  and  blows  of  a  hammer ;  and  there 
is  no  apparent  reason  why  boilers,  or  any  other  weldings, 
should  not  be  produced  in  the  same  manner,  for  the  flow 
of  the  burning  gas  may  be  continued  without  intermission 
for  any  required  time.  My  conviction  is  that  this  method 
will  prove  to  be  the  true  one  for  producing  boilers  without 
seams  and  rivets  and  of  equalised  thickness.— I  am,  ftc., 

W.  BniDOEs  Adams. 
The  Wear  akd  Teab  of  Steam  Boilers.— Sie,— 
Having  read  Mr.  F.  A.  Paget's  able  and  useful  paper  on 
"  The  Wear  and  Tear  of  Steam  Boilers,"  published  in 
your  number  for  April  28th  last,  and  in  particular  his 
account  of  the  furrowing  and  pitting  of  boiler  plates, 
I  am  glad  to  see  that  he  gives  what,  in  my  opinion,  are 
the  true  causes  of  these  forms  of  destructive  action.  My 
object  in  now  addressing  you  is  to  state  that,  in  1860, 1 
published,  at  some  length,  my  observations  on  this  subject, 
in  my  work  on  the  ••  Recent  Practice  in  the  Locomotive 
Engine,"  where  I  advanced  precisely  the  same  views  of 
the    causes   of  furrowing    and   pitting  as   those  now 


advooated  by  Mr.  Pag^et ;  and,  so  far  as  I  am  siisre,  ibis 
was  the  earliest  publication  of  the  trae  eamefi.  If  I  am 
in  error,  I  shall  be  glad  to  be  set  right  Meantime,  if 
you  will  allow  me,  i  will  shortly  quote  from  *'  I^t 
Praotiee"  my  conclusions  on  the  furrowing  and  pitting  gf 
boilerplates:— 

"  Probably  tbe  most  iaiportant  practical  inrerenee  to  bi 
drawn  from  the  tests  of  the  strength  of  rivetted  joioU,  u  the 
explanation  they  supply  of  the  failure,  hitherto  aoexpUifi^ 
of  boiler  plafes,  not  at  the  joints,  bat  in  thetr  neiphhourivMi 
We  are  aware  that  electrieal  and  gaivaeie  aetion  are  frefljii 
daced  in  explanariim.  Hot  these  worAs  have  two  iBettinei:. 
they  mean  electrieitjr  and  fralvaalam  i  and  thejr  mean  i^MrtMi 
and  mystery.  It  is  known  that  boilers  fail  by  corrtmnvik 
other  affenoies  eating  into  the  plates  on  the  inside,  pittkiHJ 
funvwinsr  the  sarfaoe.  The  pitting  of  the  metal  is  n^tAfU' 
plained  by  the  presence  o(  chemical  agenta  in  solatiwii  ik 
water,  and  the  known  inequality  of  aab»tance  of  irae  ^ 
and  bars,  in  conseqaenee  of  which  the  metal  is  Rradaj/hil 
unequally  separated  and  dissolved ;  and  probably  t  tnk 
galranic  circuit  may  be  established  between  tbe  iron  ^1  ni 
tbe  brasa  tubes,  accelerating  the  process  of  dissolotin.  H 
this  explanation  does  not  meet  the  frequent  ease  of  aitnifht 
continuous  fnmw,  cut  like  a  groove,  upon  tbe  nrikfc 
Farrows  are  obsenred  to  be  formed  paralielCo,  and  close  to.  tki 
riretted  joints.  Not  in  any  case,  tfaftt  we  are  avsfeofhMl 
they  beea  found  at  any  notable  distance  from  a  rifsttci  jn^ 
nor  otherwise  than  parallel  to  one.  The  iaferemoe  is  inenr  ^^ 
that  there  is  a  relationship  betwixt  them  t  and  our  god* 
is.  that  t&  alternate  tension  and  relaxation  of  tlie  pltfti 
the  joints,  as  tbe  steam  is  eotnp  and  let  down,  art'  atteiwied 
an  alternate  distortion, incipient  it  may  be,  and  resomptm 
tbe  normal  form,  a  bendinj;  and  nnbendtnfr  of  the  plttc  mc 
side  of  the  joint ;  in  eonseqnence  of  which  tbe  texture  of 
metal  is  ^rTadmilly  loosened  in  Ines  neair  to,  and  parallel  \^ 
joint,  and  it  is  thaa kid  open  toearreslve eetien.  On  thi« " 
pietatioo,  tbeoommeacetnent  of  a  (nwve  orfiarrow,estsM 
a  weak  place,  and  coneentratiog  the  actien  there,  woaUv 
to  extend  and  deepen  it  to  the  daageroiia  limits  oeeiM 
announced  by  exploMon.  The  weakness  attendant  on  Up 
is  strikingly  exemplified  in  the  lap  welded  joint  when  n\ 
to  extreme  ten-ion :  the  tensile  strength,  though  themettltt 
weld  is  perfectly  solid  and  fully  as  strong  In  itself  u  tbf  "- 
of  tbe  plate,  is  much  below  that  due  to  tbe  regular  Met 
tbe  plate.  Here  there  is  no  elementaiy  wealmeis  n 
reduetion  of  metal  by  rivet . holes  t  the  inferiority  of 
arises  solely  from  the  bendhsg of  the  filateson  both sM«f of 
hip.  and  the  overstrainioc  of  thefiie-boK,  in  the  entefotf 

attain  to  tbe  poaition  of  stability The  farrowiof  of  1; 

jointed  plates  reads  an  important  lesson  «n  the  rail  »^* 
timately  practical  value  of  direct  connection  and  direct  seti« 
exerting,  transmitting,  or  resisting  forces.  That  tbe  (vvr 
of  plates  at  the  rivettcd  joints  results  from  tbe  indirectDejKi 
strain  of  tbe  steam  pressure,  is  rendered  etill  more  P'/>^•j^^ 
the  analoffotts  furrowing  which  results  from  recip?*^ 
strains  of  another  kind.  In  tbe  more  ancient  f^^ 
engines,  in  whteh  the  cylinders  are  fixed  to,  and  ^fwk  ft** 
smoke-box  plates,  the  alternate  forward  and  baekward^J*! 
by  the  ateara*  pressure  ea  the  |^iston  have  been  obcerm* 
weaken,  and  to  subject  to  corrosion  and  leakage,  tbe  *"^^ 
of  the  plate  along  the  edge  of  the  angle-iron  at  tbe  jse^ 
with  tbe  barrel.  In  farther  corroboration  of  this  docir  d«,» 
Colburn  atates  that  he  is  not  aware  that  any  accKleBt'4 
furrowing  of  boiler  plates  have  taken  place  in  tlte  w 
States ;  and  we  believe  that  their  immunity  from  •««'" 
arising  from  this  aouroe  is  to  be  ascribed  to  tbe  use  of  trrr 
boiler  plates,  quarter  to  flve>ftixteenths  of  an  inch  » 
(Pages  16  and  16.) 

In  addition,  my  expbnation  of  the  destructive  »c(i«» 
unequal  expanrion  of  the  fire-box  of  locomotives  »im* 
shell,  upon  the  stay  bolts,  in  straining  them  l*ff 
beyond  the  limits  of  elasticity,  and  thus  pei 
weakening  them,  was  published  at  the  same  time  [" 
cent  Practice,"  p.  16  and  17],  and,  I  think.  aniioipAt- 
that  Mr.  Paget  has  just  written  on  the  same  spfj^' 
tni^tyoucan  afford  space  for  this  letter,  fcrin^f*. 
like  Mr.  Paget's,  elaborately  based  unon  }*i''^*^ 
authorities,  it  is  of  some  importance,  I  think,  ti 
roferences,  inadvertently  incomplete,  shonld  U  «•?  ' 
mented.—I  am,  &c.,  D.  K.  Cui^ 

I     11 ,  Adam-street,  AdelphI,  May  9th,  1865. 
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Ox  COLONIZiTION ;  ITS  ASPBOTS  AND  BlBULTS. — SlB,-~t 

lie  late  hour  to  which  the  discusaioD  was  protracted  od 
eeveniogof  the  3rd  inst.,  precluded  my  replying  to  one  or 

0  remarks  of  the  speakera,  and  compel  me  reluctantly 
still  further  trespasa  on  your  space.    The  Chairman 

gtined  to  think  that  I  contiler  that  mechanical  con- 
iraoces  tend  to  cheapen  wages,  whereas  the  contrary 
m  be  evident  by  reference  to  page  407,  at  the  foot  of 
t  fir<t  and  head  of  the  second  columns,  where  I  give 
le  rationale,  as  I  conceive,  of  the  increase  in  wages  caused 
f  machinery.  Professor  Levi  drew  attention  to  the  fact 
I B  loaay  pecaooa  eoaigraUog  to  the  United  States  in 
fie  y«tf  as  contrasted  with  Canada.  Two  cireomstanaaa 
ibnild  be  borne  in  mind  in  reference  to  this  matter.  Of 
Ifaeiu)^  number  of  fifty  thooBand  emigrants,  ihirty^ihree 
tbocsuKi  were  Irish,  the  poorest  class  of  emigrants ;  by 
!br  wealthier  English,  Australia,  which  is  four  times  as 
xpesfive  to  reach,  was  preferred  ;  and  of  the  shrewd 
botch,  while  only  1,000  went  to  the  States,  2,500  went  to 
liaatU,  and  upwards  of  8,000  to  Australia.  We  must, 
^tfore,  take  into  account  the  cheapness  of  getting  to 
un£f ica,  and  the  fact  that  the  United  States  can  scarcely 
e  r^arded  as  widely  differing  from  our  own  country  in 
in  and  habits,  before  we  oome  to  the  conclosion  that 
b  oatura  of  tke  Government  has  nothing  to  do  with 
pigradoo.  Almost  as  much  money  was  sent  from 
•erica  as  would  pay  the  passage  of  all  the  emigrants. 
Ikh  reference  to  Mr.  Torrens's  remarks,  I  may  observe 
K  the  English  army  is  composed  of  some  150,000  men, 
*vhich  50.000  are  kept  in  England,  and  100,000  are 
kibated  throughout  our  colonies  and   dependenoies^ 

1  the  effect,  therefore,  of  what  bone  and  musele  may 
ifieceaaary  to  maiotain  100,000  efficient  meo  abroad* 
ibome  country  is  exhausted ;  and  aa  each  men  oosta 
At  £30  a-year,  the  money  abstoacted  from  the 
IBtr^  on  thie  eoooant  araounts  to  iS8,000,000  annually. 
kb  respect  to  the  oolonies  being  represented  in  the 
kie  Puliament,  I  oonfess  I  onoe  held  the  opinion  of  its 

•leness,  hut  when  I  find  how  littl^  even  the  import* 
ibject  of  Indift  oan  be  made  to  interest  the  English 
anient,  1  must  eay  I  tremble  for  the  attention  which 
Id,  under  the  proposed  plan,  be  given  to  the  hoo. 
'  t  for  Vancouver's  Island  or  Labuan.     With  refer- 
to  eotton,  I  have  only  to  observe  that  if,  in  the  hour 
r  need,  we  have  drawn  two-fifths  of  our  sop^y  ftwn 
town  dependencies,  thai  ia  e  large  proportion,  whether 
ia  caD  grow  eotton  to  compete  with  Ameriea  I  am 
ible  to  say.      It  appears  to  me  to  be  a  que>tion  of  oli- 
^>  soil,  seed,  and  treatment,  and  I  should  prefer  seeing 
K&ceful  rivalry  to  any  other  condition  of  matters.    1 
*S,  ^d  that  it  is  not  the  Sooth  who  have  prevented  us 
toiDg  cotton,  but  the  Nopth ;  and  I  believe  I  only  echo 
>«atement  of  eveiy  Englishman  (from  the  Premier 
*"B*inia)  in  severely  repnobating  the  oondnot  of  Butler. 
^BiU  somewhat  hastily  ooneluded  that  my  views  on 
™)*(«Ution  ane  theories.      IVioe  I  visited  New  ttouth 
"^^k  its  convict  days ;  twice  I  resided  for  some  time 
3r«oDieman's  Land  ;  and  it  so  chanced  that  1  lived  for 
^ytin  with  the  only  unofficial  family  who  ever  remained 
jNorfolk  Island  for  any  period  whUe  in  its  worst  days. 
!l  opJDioDs  are  based  on  personal  observation.    I  have 
^  CKpir^:)    and   tusket   men,  in  both  New   South 
VLes  and  Van  Dieman's  Land,  whose  cheques  would  be 
l^red  for  thooaands,  whose  aooeptanoea  would  be  dis- 
^^«d  by  the  most  scrupulous  bank,  who   properly 
(ended  to  all  the  duties  of  life,  educating  their  children, 
^^*'i  on  juries  side  by  side  with  freemen  as  fellow  citizens, 
tpiUrly  attending  divine  service,  &&,    Now  what  do  I 
l^it  home?    Garotters,  burglars  of  the  most  serious 
wai.ter;    and   almost    every    daily    paper    contains 
eooant«    of     trials    in     which    the    worst    class    of 
f»ium     are     stated    to    have    previous    convictions 
•corded  against  them.    L cannot  speak  as  to  Ireland.    I 
^oiily  too  happy  to  hear  that  Ireland  is  satisfied  with 
*r  eonvicu ;  England  certainly  is  not.     Mr.  Hill  did  not 
»piain  how  he  would  act  upon  Bacon's  dictum,  and  pre- 


vent men  *<  multiplying  their  depravity."  It  rather  seems 
to  me  that  the  difference  between  us  is  mainly  this — Mr. 
Hill  would  allow  the  race  to  propagate  surrounded  by 
their  old  vicious  companions,  and  without  room  to  grow 
out  into  parity ;  whereas  I  would  allow  them  space  and 
opportunity  to  return  to  obedience  to  the  laws  of  nature 
and  man.  I  am  rather  rarprised  that  Mr,  Hill  should 
detect  any  similarity  between  the  roek-boond,  harbourleas 
Norfolk  Island,  containing  some  fourteen  square  miles, 
with  its  masses  of  closely-huddled  male  convicts,  and  the 
Falkland  Islands,  containing  some  7,000  square  miles, 
with  harbours  and  ports,  where  I  proposed  to  disperse  the 
oonviets  on  small  farms. — I  am,  &e.,  W.  Stones. 
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^nnintnciQincIs  lis  Hit  €tniMil. 

Ordinary  Mbbtinos. 

Wednesday  Evenings  at  8  o'clock. 

May  24. — "On  Anchors  and  Cables;  their  History, 
Varieties,  and  Properties."  By  Thomas  M.  Glasstonc, 
Esq.,  C.E. 

May  31. — Derby  Day.    No  Mbbting. 

Jdne  7. — Ezira  Meeting. — "  On  the  Policy  of  an  Amal- 
gxmatioQ  of  the  Bailways  of  the  United  Kingdom,  under 
<joverDment  Management."  By  William  Hawks,  Esq., 
Chairman  of  the  Council. 


Conversazione. 

The  Council  have  arranged  for  a  Conversa- 
zione on  Wednesday,  the  14:th  June,  at  the 
South  Kensington  Museum,  cards  for  which  will 
i»hortly  he  issued. 

International    Exhibition    of    1862. — Jury 

Bbports. 

The  Council  heg  leave  to  announce  that  there 
sire  a  small  number  of  copies  remaining  of  these 
Reports,  which  may  now  be  had  on  application 
«t  the  Society's  House,  price  £1  5s.  in  doth,  or 
^1  11b.  6d.  bound  in  morocco. 


ImwMnjs  jof  lire  Somls* 

Twenty-thibi)  Ordinary  Meeting. 

Wednesday.  May  17th,  1865;  M.  Digby 
Wyatt,  Esq.,  in  the  chair. 

The  following  candidates  were  i)roposed  for 
election  as  members  of  the  Society : — 

Jtoper-Ciiraoa,  Hon.  Sidney,  Grove  House,  Lower  Toot- 
ing,  8. 

Scarell,  Thonaas,  Beddgelert,  Carnarvonflhire. 
The  Paper  read  was — 


THE  MANUFACTURE  OF  ENCAUSTIC  TILES 
AND  CERAMIC  ORNAMENTATION  BY  MA- 
CHINERY. 

By  Zrbah  ColbubNj  Esq.,  Memb.  Inst.  C.E. 

Wherever  the  feet  of  primeval  man  fell  often,  whether 
in  his  dwelling,  on  the  highway,  such  as  it  might  have 
been,  in  the  places  of  traffic,  or  in  the  rode  temples  of  the 
earliest  religion,  be  must  have  soon  learned  the  necessity 
for  paving.  Once  accustomed  to  pave,  experience  would 
soon  teach  him  to  choose  the  harder  stones  and  well-baked 
earths  for  the  protection  of  his  frequent  paths,  as  well  as 
for  the  preservation  of  the  threshold  and  the  hearth  of  his 
own  home.  In  these  uses  of  well-beaten  and  sun-dried 
clay,  fictile  art  had  its  birth.  The  roughly-moulded 
forms  employed  for  fire-places  were  soon  found  to  harden 
with  the  heat ;  and,  even  before  the  vast  brick-fields  of 
Babel  were  worked,  men  might  have  said,  '*  Let  us  make 
brick  and  bum  them  thoroughly."  As  a  factitious  stone 
the  Romans  made  their  brickiB  in  the  form  of  flags.  At 
Toulouse  the  old  Roman  bricks  are  14  inches  long,  9 
inches  wide,  and  only  1(  inch  thick,  corresponding  to 
our  own  notions  of  tiles — the  word  *'  tile*'  being  believed 
to  be  from  the  Latin  root  of  teyOt  to  cover.  Ages,  how- 
ever, before  the  conquest  of  Gaul,  bricks  of  nearly  the 
same  proportions  had  been  used  for  paving ;  and  flooring, 
in  brick  and  stone,  at  first  roaghly  practised  in  obedience 
to  necessity,  at  last  became  an  art.  The  Greekf<,  with 
their  fine  taste  for  the  beautiful  in  form  aud  colour,  appear 
to  have  been  among  the  firat  to  employ  mosaic  paving ; 
and  their  own  and  Roman  teuera  of  marbles  and  por- 
phyritic  stones— the  colour  sometimes  altered  by  burning 
— still  survive  in  nearly  their  original  splendour.  These 
were  not  confined  merely  to  tesselated  arrangements, 
nor  to  kaleidoscopic  combinations  of  geometi'ical  forms, 
but  they  often  took  a  pictorial  character,  as  in  the  Roman 
pavement  at  Cirencester ;  and  modem  artists  have  shown 
how  indestractible  mosaics  of  this  class,  made  not  of 
abaciscus,  but  of  clay  cubes,. or  dados,  stualler  than 
dice,  may  almost  rival  tapestries  in  their  richness  and 
blending  of  colour.  The  pavement  at  Cirencester,  the 
ancient  Corinium,  has.  indeed,  been  adjudged  by  some  of 
the  first  authorities  in  art  to  be  a  work  of  superior  artistio 
merit.  Its  thirteen  medallions,  within  as  many  com- 
partments of  guilloche  bordering  and  decoration,  are 
remarkable  for  the  truth  and  precision  of  their  figures, 
and  they  might  almost  be  mistaken  for  paintings.  In 
the  late  International  Exhibition  a  mosaic  pavement,  by 
Messrs.  Maw  and  Co.,  had  upwards  of  eighty  thousand 
tesserctt    mostly    in  quarter-inch   cubes;    and    its   five 
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medalliooei,  from  1ft.  9io.  to  2ft.  6in.  in  diameter,  con- 
tained each  a  human  head,  almost  living  in  ita  expression, 
and  in  which  the  flesh  tinta  were  graduated  with  remark- 
able aoouracy,  nearly  rivalling  the  finish  of  portrait 
painting  in  oil.  Messrs.  Minton,  Hollins  and  Co.'s  mosaic 
pavements,  exhibited  on  the  same  occasion,  contained  one 
hundred  and  fifty  thousand  cubes,  of  which  eight 
thousand  were  included  in  a  single  classical  head  or 
medallion  in  the  centre,  and  only  ten  inches  in  diameter. 
Although  the  ancienta  literally  paved  the  way  in  the  art  of 
mosaic  decoration  in  stone  and  teiTa  cotta,  we  have  already 
learned  to  excel  the  finest  remains  of  this  art  in  respect 
of  elaborate  design,  and  beauty,  and  careful  graduation  of 
colour;  and  more  especial!}'  in  mosaics  formed  wholly 
of  natural  stones,  we  possess  a  variety  of  materials,  and 
an  amount  of  skill  in  grouping  and  worititig  them, 
sufficient  to  raise  some  of  our  productions  to  the  level  of 
the  best  examples  of  Florentine  art.  We  can  now  com- 
mand every  variety  of  marble,  whether  monochromatic, 
variegated,  or  brecciated  ;  and  some  of  the  recent  mosaic 
pavements  in  the  restored  sacraria  of  certain  of  our 
cathedrals  attest  the  value  of  the  acquisition,  to  this 
branch  of  art,  of  the  beautiful  veide  marbles  from 
Ckinnemara,  near  Galway.  To  the  marbles  we  can  bring 
serpentine  from  Mona  and  the  Lizard,  fluor  Rpar  from 
Derbyshire,  red  granite,  steatite,  lithographic  stone,  and 
even  alabaster,  aventurine,  and  malachite. 

But  mosaic  decoration  in  natural  stones  must,  if 
efiective,  always  be  costly.  A  recent  beautiful  stone 
mosaic,  ten  feet  square,  in  the  sacrarium  of  Chichester 
Cathedral,  cost  £200,  or  £2  per  square  foot.  And  it  is 
plain  that  mosaics  in  terra  cotta,  where  elaborate 
ftnbesques  and  radiating  or  interwining  foliations  are 
introduced — to  say  nothing  of  medallions — must  be  ex- 
pensive also.  Hence,  at  an  early  period,  square  tiles, 
curiously  and  richly  ornamented,  were  employed  for 
pavements  and  for  walls;  The  decoration  of  the 
Alhambra,  and  of  other  works  of  the  Moors  while  in 
Spain,  largely  consists  of  square  tiles  stamped  with  in- 
tricate and  beautiful  patterns.  Many  examples  of  this 
fine  old  Asulejo  work,  with  the  ornamental  figui^es  burnt 
in.  or  eruatutic,  in  various  coloured  clays,  are  still  to  be 
found  in  very  early  structures ;  and  in  mediseval  times 
encaustic  tiles  became  comparatively  common  in  church 
decoration.  Instead  of  enamel,  the  encaustic  tiles  had 
their  pattern  impressed  deeply  into  their  upper  or  outer 
face,  and  the  impression  filled  with  one  or  more  cUvs, 
wiiich  burnt  to  a  ditfereiit  colour  or  colours  from  the  body, 
thus  leaving  the  pattern  inlaid  in  the  desired  colour.  Of 
course  almost  every  tint  and  shade  could  be  produced, 
both  in  the  body  and  in  the  pattern,  the  clays  in  their 
natural  state  alone,  without  the  mixture  of  pigments, 
giving  a  considerable  range  of  colour.  The  manufacture 
was  exceedingly  simple,  yet,  whether  from  neglect,  or 
from  a  change  in  po{.'ular  taste,  it  had  in  later  times 
become  extinct;  and  in  the  beginning  of  the  present 
century  it  might  have  been  classed  with  the  lost  arts. 
There  was  enough,  however,  in  the  old  encaustics  them- 
selves to  show  how  they  must  hare  been  made,  at  least, 
when  they  were  carefully  examined  with  the  aid  ot 
moderate  reflection  and  a  little  reasoning. 

It  was  evident  that  cncauHic  tiles,  while  they  admitted 
of  a  style  of  decoration  not  to  be  obtained  in  mosaic,  could 
a\60  be  more  cheaply  produced,  at  least  if  the  mosaic 
were  in  any  consideralile  degiee  intricate ;  for  to  obtain 
an  elaborate  and  varied  pattern  by  mure  tesselation,  the 
Utura  must  i»e  very  sniall  — the  smaller  the  t>etter,  until 
they  approach  in  size  the  scarcely  distinguishable  i^quares 
in  needle- work  patterns  in  coloured  wools,  but,  as  each 
little  cube  has  thus  to  be  separately  made  and  coloured — 
there  being,  perhaps,  five  hundred  or  a  thousand  of  these 
in  a  s)iaco  only  six  inches  square — ^their  manufacture  would 
necessarily  be  slow,  and  therefore  costly.  In  encaustic, 
on  the  contrary,  the  square  of  six  inches — called  a  quarry, 
from  the  French  carri — would  be  formed  in  a  single 
piece;  and,  the  impressing  stamp  onoe  made,  no  matter 


how  intricate  the  deaign,  hundreds  or  thousands  of  thne 
quarries  could  be  stamped  successively,  and  filled  in  «itb 
the  contrasting  colour,  with  eompaimtively  little  Uboor. 
Ornamental  tiles,  it  is  true,  are  also  cheaply  made  in 
majolica  ^At« ;  but,  however  pleasing  may  be  the  forms 
pictured  upon  them,  the  surface  of  majolica  is  not  lo  rait' 
able,  nor  so  satisfactory  to  the  eye,  as  that  of  an  unglued 
tile,  in  its  honesty  of  hardened  day  and  the  genuine 
ingrain  of  its  colouring. 

It  was  in  the  year  1830  that  the  late  Mr.  Samuel 
Wright,  then  of  Siielton,  North  Staffordshire,  revived  the 
manufacture  of  encaustic  tiles,  by  specifying,  under  hii 
patent  of  that  date,  his  mode  of  making  them.  Ho 
employed  a  mould  within  an  iron  frame,  and  with  « 
removable  top  and  bottom,  the  inner  surfaces  of  the  mooM 
l)cing  of  plaster  of  Paris,  which  does  not  adhere  to  plutic 
clay.  Once  set,  plaster  of  Paris  is  very  hard,  and  hence 
Mr.  Wright  found  no  difficulty  in  forming  in  it  tbemnt 
intricately  wrought  de-signs,  in  alto  relievo,  for  imposing 
the  upper  or  outer  surface  of  the  tile. 

It  is  now  time  to  describe  the  manufacture  of  eoctiu^ 
tiles  as  patented  by  Mr.  Wright,  from  whom  MdCf. 
Miuton  and  Co.  obtained  a  license,  extended,  by  a  pro- 
longation of  the  patent  by  the  Privy  Council,  to  1851. 
There  are,  no  doubt,  some  gentlemen  here  who  ac- 
companied the  Archseological  Association  to  Shtewskrr 
in  18G0,  and  who  then  partook  of  the  elegant  hospitality 
of  Mr.  Maw,  at  Benthall-hall,  near  liroseley,  and  who 
there  listened  to  a  very  succinct  and  interesting  account, 
from  that  gentleman,  of  the  whole  process  of  encaustic  til^ 
making.  While  referring  to  that  account,  the  author  givt.-* 
the  following,  almost  identical  with  it,  but  derived  fro:.  \ 
his  own  observations  in  the  potteries.  j 

The  stronger  and  purer  days  and  marls,  from  the  c(m1  , 
measures,  as  also  other  clays  hrougtit  from  the  South  of  • 
England,  burn,  without  the  mixture  of  colouring  Diatter. } 
into  red,  bulT,  and  fawn-colourad  tiles;  and,  with  tie 
addition  of  different  proportions  of   oxides  of  iron  uA 
manganese,  they  bum  into  the  black,  chocolate,  and  gre}- 
tiles.     The  higher  qualities  of  tiles,  such  as  the  vrbit« 
and  those  of  richer  colour,  are  made  from  a  kind  tf 
porcelain  clay,  or  Parian,  the  white  being  left  uDcolourt.v]. 
while  the  blues  and  greens  are  coloured  with  oxides  cf 
chrome  and  cobalt.     Where  the  clay  is  too  strong  cr 
adhesive,  from  a  deficiency  of  silica,  a  greater  or  Ifss  pro- 
portion of  sand  is  added  for  the  cosrser  tiles;  but  fortk; 
finer  qualities,  the  proper  proportions  of  silica  and  alumi'J 
should  exist  in  natural  combination  in  the  day  iUcIf* 
The  clay  is  all  the  better  if  *«  weathered  "  l^y  expO'U''. 
in  thin  layers,  to  sunshine  or  to  frost,  the  eficct  of  I.''} 
of  which  is  to  break  it  up  into  fine  particles,  and  to  f^^ 
increased  waxincss,  if  the  term  is  permissible,  in  worlir?- 
The  clays  are  then,  and  in  mixture  with  whatever  coloc- 
ing  matters  are  employed,  reduced  (o  a  state  which  rot 
only  potters,  but  many  others  besides,  know  as  "riop." 
that  is,  they  are  mixed  with  water  until  the  miiurf 
becomes  sloppy,  and  in  this  state  they  are  strained  throogb 
a  neve  of  fine  lawn ;  the  finer  the  better,  and  the  fitifnt** 
often  amounts  to  fifteen  thousand  meshes  or  perforatiyn* 
in  the  square  inch.     This  process  of  sub-division,  ri- 
semhling  tiltration,  although  only  the  coarser  matter>  sre 
retained  by  the  lawn,  gives  great  fineness  and  cvenncfc? t' 
the  texture  of  the  clav,  while  it  adds  also  to  the  brill-J*; 
of  the  colour.     Thus  strained,  the  viscous  clay  w  t'^j^a 
dried  to  a  plastic  state,  upon  what  are  called  the  ^'>p 
kilns.     It  is  as  well  to  say  at  once  that,  even  for  plu^ 
tiles,  or  those  of  but  a  single  colour,  two  qualities  of  i-^' 
are  taken,  one  for  the   body  of  the  tile,  the  other  aw 
finer  sort  for  the  upper,  or  perhaps,  both  the  upper  *m 
the  lower  suifaces.    As  in  much  modem  furniture,  so  «i 
tiles,  where  the  visible  grain  and  colour  are  but  superfiojal. 
the  coating  of  the  finer  material  is  called  veneern^jT 
The  workman  first  fills  the  bottom  of  his  plastcr-mooifl 
with  a  thin  layer  of  the  finer  or  veneering  day.  snd  ^^^ 
t»eats  upon  it  the  coarser  or  body  clay,  of  which  neari. 
seven  eighths  of  the  whole  thickness  of  the  tile  ifl  formed. 
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ydy  clay  he  pUoos  a  farther  coating  of  veooer- 
an  this  he  cJotes  the  xnoulJ.    The  bottom  of 
mould  bee  niaed  opoD  it,  in  alto-relievo,  the 
the   imprened  pattern,  and  on  reversing  and 
he  parte  of  the  mould,  and  removing  the  tile, 
koding  with  ita  impreaaed  design  on  ita  upper 
•  atill  plaaiio  atate,  the  impression  upon  the 
d  with   a  aemi-liquid  preparation  of  clay,  or 
a  qaality  which  bums  to  the  contrasting  colour 
if  the  pattern.    This  «  slip  "  not  merely  fills, 
in  the  impresaion,  and  leaves  the  tilo  covered 
igfa  ooatiog,  in  which  state  it  is  taken  to  the 
pi»    and  in  perhaps    forty-eight  hours  (often 
it  is  brought    to  the  consistency  of  bees- 
•tate  of  the  tiles  a  woikman,  provided 
blade  or  scraper,  proceeds  to  scrape  down 
[the  superfluous  coating  of  ovei  flowing  *'  rlip" 
aad  he  continues  Uiis  operation  until  he 
; exactly  down  to  the  original  surface  of  the 
[bring  out  the  pattern  sharply  and  distinctly. 
ready  for  the  burning  kiln.    The  burning 
about  a  week,  half  tlic  time  being  occu- 
ly  raising  the  heat,  and  the  other  half  in 
tting  it  down.    This  stage  of  the  nianu- 
much  care,  as  is  indeed  the  case  with  all 
of  terra  cotta  and  pottery.      The  ^oodn 
in  burning,  and  the  progress  of  the  buru- 
Iged  of  from  the  appearance  of  proof  tilei*, 
the  chai^ge,  and  succe8.*>ively  withdrawn, 
^got  up  and  let  down.    The  shrinkage  is  noi 
I,  and  tiles  intended  to  be  of  the  same  bize. 
[tllej  were  formed  in  the  same  mould,  often 
in  their  dimenttions  after  burning  that  they 
in  the  same  pavement.     They  are,  there- 
gauged,  and  assorted  into  lots  each  of  one 


le  are  comparatively  indestructible.      A 
hardly  cut  them,  and  considerable  exposure 
afifecta  them  but  little.    Ancient  tiles  are 
[diarp  and  apparently  unchanged  in  colour, 
of  strong  texture  has  crumbled  almo^it  into 
is  requisite^  in  otder  that  the  body  clay  of  the 
introduced  into  the  pattern   have  equal 
otherwise  the  pattern  will  not  be  firmly 
the  body.     Encaustic  tiles  made  from  well 
and  properly  burnt,  will  not,  when  broken 
ler,  show  any  separation  of  the  veneering 
r,  or  of  the  pattern  from  the  veneering.    In 
fracture  across  any  joint  between  ditfurent 
ig  off  portions  of  both  in  each  and  every 
off. 
[fioai  I^ugging  the  clay,  and  first  drying  and 
ling  the  lile,  the  process  of  hand-mouLiing 
one.    A  good  workman  will  mould  from 
tiles,  each  six  inches  Fquare,  and  in  two 
an  ordinary  day's  work.     Plain  tiles,  or 
ilour,  are  moulded  at  the  rate  of  only  750 
six  inches  square,  per  day,  although  very 
may  turn  out  as  many  as  1,000.     In  the 
I  estimated  that  the  co^t  of  labour  only  in 
trimming  encaustic  tiles  is  from  Ic  \)d.  to 
tiles,  or  from  5^.  dd.  to  18s.  per  >quare  yard, 
iho  intricacy  of  the  patturnt*  and  the  nunil>er 
into  thein.  This  may  be  mucii  cheaper  than 
tlie  expense  it  still  sutficitnt  to  preclude  th> 
tiles  in  a  vast  number  of  eases,  where,  but 
t,  they  would  be  most  usefully  and  suitably 
Where,  on  the  one  hand,  the  architect  can 
oerns  requisite  for  the  best  class  of  orna- 
be  will  naturally  select  the  smaller  and 
tSMttrtgf  arranging  them  in  mosaics  of 
of  acMtie  approved  desij<n ;  but  where  he  is 
BCMistin  tiles,  the  very  conaiderAble  difference 
of  the  plainer  and  the  more  elaborate 
i ofto At  induce  him  to  employ  the  former  to   cut  is  completed. 
of  ifali    And  where  the  choice  lies  only  be-  [    Simple  as    a] 
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tweon  tiles  and  oil  cloth,  the  latter,  although  not  nearly 
so  durable,  will  commonly  produce  by  far  the  best  effect 
for  the  money. 

It  must  have  long  ago  occurred  to  many  persons  inter- 
ested in  constructive  and  decorative  art,  that  to  introduce 
encaustic  tiles  extensively  it  would  be  requisite  that  they 
were  made  by  machinery.     It  iit  a  singular  thing  that  the 
art  of  working  in  clay — possibly  the  earliest  of  all  the 
arts  practised  by  man— should  have  been  alaiost  the  last 
to  deiive  advantage  from  mechanical  ingenuity.    Not  but 
that  there  have  been  many  attempts  to  employ  machinery 
in  brick-making ;  but  even  here  it  is  but  a  few  years,  very 
few,  indeed,  since  machine-made  bricks  were  scarcely 
known.    It  is  ten  years  only  since  the  first  step  was  taken 
towards  the  manufacture  of  encaustic  tiles  by  inachuiery  ; 
the  son  of  the  late  Mr.  Samuel  Wright,  the  inventor  of 
the  hind  process  already  described,  having,  as  a  joint 
inventor,  obtained  bis  tirot  patent  in  1855.     The  encauotio 
tile  machine,  the  joint  invention  of  Mr.  Sanmel  Barlow 
Wright  and  Mr.  Henry  Thomas  Green,  has  bei-n  suo- 
cesiiively  improved,  until  it  now  appears  to  have  been 
perfect^,  and  it  is  in  successful  use  in   the  Potteries, 
although  not  to  an  extent  commensurate  with  the  import- 
ance of  the  new  manufacture.      The  machine  is  very 
simple,  and  its  general  construction  and  mode  of  action 
may  be  easily  understood  from  a  verbal  description  and 
without  illubtrative  drawings.     At  one  end  of  the  machine 
are  three  common  pug  mills,  placed  side  by  side  in  a  row, 
in  the  direction  of  the  length  of  the  machine.     The 
middle  and  larger  mill  is  for  pugging  the  coarser  body 
clay,  the  other  mills  at  the  same  time  tempering  the  finer 
clay  for  the  top  and  liottom  veneering  of  the  tile.     The 
three  pug  mills  discharge  their  clay  in  three  continuous 
streams,  between  a  pair  of  polished  rollerH,  which  com- 
press; and,  so  to  speak,  weld  the  three  streams  into  one. 
This  is  received  upon,  and  carried  forward  by,  an  endless 
travelling  table,  or  band,  which  extends  hoiizontally  for 
the  whole  length  of  the  machine.     As  delivered  upon 
this  table,  the  compound  stream  of  clay  is  of  the  intended 
thickness  of  the  tile  before  burning,  and  of  a  little  more 
than  its  intended  width.     It  first  pas.<e8  under  an  impres- 
sion roller,  perhaps  two  feet  in  diameter,  and  around  the 
circumference  of  which  are  fixed  the  planter  dies,  corres- 
pon<iing  to  the  intended  encaustic  pattern  on  the  face  of 
the  tile.     In  the  old  or  hand  process  the  die  is  flat,  and 
the  face  of  the  tile  is  formed  by  pressmg  the  clay  equally 
over  its  whole  surface.      In  the  uuohine  the  convexity  of 
the  die  does  not  admit  of  a  simultaneous  imprei^sion  of 
the  entire  pattern  over  the  whole  surface  of  the  tile,  the 
place  of  deepest  impression,  at  any  moment  in  the  progress 
of  the  clay,  being  in  a  line  across  the  width  of  the  tile. 
But,  notwithstanding  this  fact,  and  that  the  alto-relievo 
surface  of  the  die  (being  one-eighth  of  an  inch  or  so  fur- 
ther than  the  bottom  from  the  centre  of  the  impression 
roller)  moves  I'oiward  about  the  one-himdredth  part  faster 
than  the  surface  which  pre8:$es  upon    the    face   of  the 
tile,  the  impressions  are  nevertheless  sharp,  no  matter  how 
intricate  the  pattern  may  be.      The  impression- roller,  as 
well  AH  all  the  other  working  parts,  must  be  dtiven  so  as 
to  correspond  exactly  with  the  progress  of  tlie  travelling 
table,  or,  in  other  vtords,  with  the  pi  ogress  of  the  advanc- 
ing stream  of  clay.       It  will    be  understood   that   the 
iinpiesHion-roUer  does  not  revolve  by  friction  merely,  as 
(he  clay  is  diawn  under  it,  but  that  it  is  driven  by  gearing, 
at  a  detinite  opeed,  or,  as  mechanics  would  nay,  it  has  a 
(lOMitive  motion.     As  soon  as  the  continuuns  hlal)  of  clay 
has  received  the  Intended  impression,  it  is  cut  into  len^^tlis 
correspond ii'g  to  the  intended  size  of  tht^  tile.      Thirt   is 
effected  by  a^gnillotine  wire  cutter,  which  rkes  and  falls 
ai  definite   intervals,  cutting   the   clay   in    its   descent. 
Althdugh  the  action  of  this  cutter  U  only  in  a  vertical 
direction,  it  U  fK)  ai ranged  that,  during  the  brief  interval 
while  it  is  passing  through  the  clay,  it  shall  move  forward 
with  it,  returning  again  to  its  original  position  after  the 


all   the    parts,   bo    far    described,   may 
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appear  to  be,  everything  depends  npon  abeolate 
synchronism  in  their  action.  A  greater  amount  of 
ingenuity,  or,  perhaps,  it  will  be  more  truthful  to 
say,  of  ingenious  perseverance,  has  been  devoted  to  this 
point  than  those  unacquainted  with  the  constant,  but 
seldom  recorded,  skirmishes  on  the  outposts  of  invention, 
would  perhaps  believe.  Six  years  ago,  my  friend,  Pro- 
fessor Hughes,  or  rather,  his  representative,  Mr.  Henry 
Hyde,  described  in  this  room  his  beautiful  type-printing 
telegraphic  instrument,  to  which,  perhaps,  we  owe  the 
introiduction  of  the  shilling  telegram,  which  promises  to 
become  as  general  throughout  Great  Britain  as  the  penny 
postsge  of  Sir  Rowland  Hill.  As  in  Messrs.  Wright  and 
Green's  tile-making  machine,  so  in  Professor  Hughes's 
telegraphic  instruments,  everything  depends  upon  sj'n- 
chronous  action,  and  this  has  been  at  last  secured,  beyond 
all  doubt,  in  both  inventions.  In  the  tile-making  machine 
the  rate  of  progressive  motion  is  about  twelve  feet  per 
minute,  corresponding  to  the  moulding  of  twenty  four 
6-inch  tiles  per  minute,  or  to  14,400  in  ten  hours,  as  com- 
pared with  200  or  so  moulded  by  hand  in  the  same  time. 
It  is  absolutely  necessaiy  that  the  pug  mills  deliver  at  the 
prescribed  rate,  that  the  polished  compressing  rollers 
move  at  that  rate,  and  that  the  travelling  table,  the  im- 
pression roller,  and  the  guillotine  cutter  exactly  conform 
to  it.  The  rate  may  be  10, 12,  or  20  feet  per  minute; 
but,  whatever  it  is,  all  the  parts  of  the  machine  must,  as 
they  do,  work  in  perfect  concord  with  each  other. 

After  the  advancing  slab  of  clay  has  been  cut  into  tiles, 
it  passes  under  a  reservoir  or  trough,  of  which  indeed  the 
procewion  of  tiles  forms  the  bottom,  and  within  which 
the  clay  for  the  contrasting  colour  of  the  pattern  is  mixed 
with  water  to  the  consistency  of  **  slip."  The  f^lip  is  filled 
into  the  impressions  upon  the  tile,  and  overflows  the  whole 
surface  of  the  tile  to  the  depth  of  perhsps  an  eighth  of  an 
inch.  The  tiles  are  taken  from  the  travelling  table  as  they 
emerge  from  the  end  of  the  slip  trongh,  and  are  conveyed 
thence  to  the  drying  kilns,  where  they  remain  until  they 
are  of  the  firmnees  of  wax.  They  are  then  taken  to  a 
machine,  consisting  of  a  vertical  spindle,  in  rapid  revolu- 
tion, and  having  one  or  more  cutting  blades  fixed  to  its 
lover  extremity,  and  revolving  in  a  horizontal  plane,  as 
in  one  form  of  planing  machine  for  planing  wood.  The 
tiles  are  placed,  one  by  one,  upon  a  horizontal  bed-plate, 
which  can  be  elevated  or  depressed  through  a  small  range 
beneath  the  revolving  cutters,  are  rapidly  surfaced,  the 
overflowed  slip  being  removed,  and  the  pattern  brought 
sharply  out.  This  operation  is  almost  instantaneous,  and 
it  leaves  the  tile  with  its  two  surfaces  abi'olutely  parallel 
with  each  other,  and  insures  perfect  equality  of  thickness 
in  any  number  of  tiles  sm'faeed.  Thence  the  tiles  are 
squared  to  gauge  upon  the  flat  revolving  side  of  a  large 
grindstone,  and,  this  operation  being  over,  they  are  ready 
for  burning. 

The  machine,  with  two  or  three  attendants,  does  the 
work  of  from  sixty  to  a  hundred  hand  mouldere.  It 
works  the  clay  more  uniformly  into  goods  than  can  be 
done  by  hand,  and  the  slip  pattern  is  deposited  with  more 
uniform  density  and  with  less  risk  of  imprisoned  air,  so 
that  the  pattern  bums  better,  and  is  still  less  likely  than 
in  hand-made  goods  to  crack  out  from  the  body  of  the 
tile.  Nothing,  it  is  believed,  can  exceed  the  soundness 
and  truth  of  the  machine  made  tiles  hei«  upon  the  table ; 
the  patterns  being  as  integral  with  the  veneering,  and  the 
veneering  with  the  body,  as  if  the  various  days  had  been 
actually  incorporated  together  into  one  homogeneous 
mass.  On  the  other  hand,  although  the  machine  can 
make  tiles  with  most  intricate  and  delicate  designs,  even 
to  the  filiform  tracery  or  tendril  like  stalks  of  the  most 
curious  arabesques,  it'  can  only  make  bicoloured  tiles,  as 
the  details  of  the  pattern  can  only  be  filled  ftom  one  and 
the  same  trough  of  slip  clay. 

Another,  and  possibly  a  ttill  more  important  purpose 

of  the  machine  is  that  of   making  both  intaglio  and 

relievo  ornaments  upon  slabs  of  plastic  clay,  to  be  burnt 

ito  terra  cotta  decoration  for  walls.    In  this  way  cheap 


and  most  durable  friezes  and  dados,  enriched  ante,  lad 
other  work,  whether  anaglyphic  or  sank,  and,  iodeed, 
ornate  slabs  for  covering  the  entire  fofodet  of  boildiogpt 
may— if  we  diBreg4rd  the  extra  cost  of  the  finer  cUt  re- 
quired—be made  almost  as  cheaply  as  bricks  themKha, 
Ko  matter  how  enriched  may  b«  the  design,  tbeie  iltb^ 
of  which  we  have  samples  here,  may  be  (Nodnoed  bjr  ooi 
machine  at  the  rate  of  6,000  square  feet  per  day,  eqad 
to  the  encasing  of  a  facade,  allowing  one  half  its  urfaci 
for  windows,  of  200  feet  long  and  60  feet  high.  Sod 
ornamentation,  produced  by  hand  moulding,  has  bea 
more  or  less  employed  for  a  long  time,  bat  it  is  oostljr  ia 
the  fint  place,  and  it  is  commonly  made  of  a  dose-gruDed 
clay,  which  does  not  withstand  the  weather  as  it  oogfat 
By  the  aid  of  machinery,  with  its  increased  pover  of 
compreosion  and  consolidation,  a  more  open  and  donbiA 
quality  of  clay — that  is  one  having  more  mHcs— Dsr  be 
employed ;  and  at  the  same  time  still  larger  slib  mv  be 
produced.  The  known  cost  of  production  is  soiovtbt 
it  may  be  at  once  declared  that  such  slabs  maykuldit 
a  cost  below  that  of  rough  stone,  at  the  quarry  or  vitboot 
labour,  the  plainer  slabs  being  sold  at  6d.  per  npeiinl 
foot,  and  the  enriched  patterns,  which  are  made  iith 
almost  the  same  facility,  at  from  9d.  to  Is.  6d.  Ordioiiy 
bricks  are  now  made  by  machinery,  with  projecting  dof^ 
tails,  and  these  bricks  maybe  built  into  walls  sou  to 
project  from  two  inches  to  two  and  a  half.  The  tent 
cotta  slabs  are  formed  with  corresponding  grooves.  Whtfi 
the  brickwork  is  raised  to  the  height  of  one  oonm  d 
blocks,  these  are  afiSxed,  and  the  joints  run  with  ceoe^ 
grout;  and  the  facade  of  ^bs  is  secured  in  soooesrid 
courses  in  the  same  manner  until  the  whole  is  compltta. 
In  this  way  a  building  of  a  richly  ornamented  chsndtf 
could  be  erected  in  less  time,  and  at  as  little  co8t,uthi 
present  unsightly  structures  in  brick. 

It  may  be  that  enough  has  been  already  said  of  At 
commercial  advantages  of  the  new  manufacture.  F( 
more  might,  however,  be  added.    In  the  pre»eDc«  of  < 
practical  an  assembly  as  this,  it  may  be  as  well  to  eidk 
those  who  are  disposed  to  pheck  every  statement  of  the 
cost  of  production,  to  do  so  with  the  light  already  dem<d 
from  experience  in  working  the  new  machine  io  tU 
Potteries.    For  a  production  of  12,000  6-inch  tilwrj 
day,  or  2,000  square  yards  of  tiles  per  week,  abcn*  •- 
tons  of  body  clay  and  48  tons  of  slip  or  veneeriog  ^^J* 
would  be  re<}uired  weekly.    In  certain  localities,  fun>-^ 
ing  the  required  qualities,  the  coarser  clay  can  be  w^ 
and  moved  tor  Ss.  6d.  per  ton,  and  the  finer  for  7s.  <>d.  ]^ 
ton,  including  royalties,  making  £80  1 2s.  weekly  for  clir. 
The  coloured  slips  might  cost  £10  more.    The  ^ff  ^ 
men  and  boys  at  the  machine  are  taken  at  £6  1^  J^ 
week,  and  the  cost  of  labour  in  facing  and  edgieg  tiKi 
as  £26.    The  cost  of  setting,  burning,  and  dravcs^'', 
tiles  may  be  set  down  as  £18  more  per  week.    TbeK*- 
for  drying  and  burning,  and  for  the  engine,  may  bet>t;> 
as  £20 ;  the  cost  for  warehousing,  sorting,  and  f^Am^^ 
£10  per  week ;  wages  of  engine-driver  and  fircroinsii- • 
and  wear  and  tear,  oil  and  grease  as  £6.    The  c»i  ^ 
management,  clerks,  and  designs  would  be,  say  ^i  K 
week;   rates  and  taxes,  £1   6s.;   comminioD  on  »^ 
(£460  weekly  at  £10  per  cent.).  £46 ;  siklioneir  and  id- 
vertisements,  for  the  first  year,  £22;  loss  and  cootc- 
gencies,  supposing  them  to  be  £20  per  cent,  nyoa  t  * 
whole  sales,  £90;  and  interest  on  capital  expended,  m 
£80.     This  makes  in  all,  £387  12s.,  or  say  £16,^<'f*' 
annum.    The  sales,  on  the  other  hand,  at  2,000 jqw^ 
yards  weekly,  for  60  weeks  in  the  year,  at  the  i^^^ 
price  of  4a.  6d.  per  square  yard,  which  is  less  ttan 
cost  of  labour  alone  in  making  hand-made  ^i^^'^^  fJT 
quality,  would  amount  to  £22.600,  leavine  £6,620  !<«" 
or  about  22}  per  cent,  profit  upon  a  fixed  in^?""*** ' 
£26,000,  in  itwlf  ample  for  the  working  of  a  «n««T 
chine.    The  profits  upon  an  additional  inrestnicnt  to  w 
same  extent,  in  the  department  of  t«"»cotUorrf'» 
decoration,  making  80,000  square  feet  weekly,  ♦o^^ 
at  fid.  per  foot,  would,  upon  the  ordinary  exi«n«^ 
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ntten,  be  qaito  as  great.  Theae  details,  the  retalt  of 
liretal  ioqauy  and  of  aocumalated  experience,  are  given 
^er  to  show  the  advantages  in  cheapness  and  in  the 
lliiicter  of  work  obtainable  in  the  new  manufactare. 
fttt  Architect — as  are  nearly  all  who  are  engaged  in  the 

Esof  ooostruction — is  more  or  less  bound  in  his  designs 
oommeroial  considerations ;  and  to  give  him  a  known 
leiialat  a  cost  oommeroially  wiihin  the  limits  of  general 
ipplidtioa,  where  previoosly  it  could  only  be  sparingly 
DBplojrfld,  is  yirtually  to  give  him  a  new  material. 

DISCUSSION. 

Hr.  Gablino  said  he  had  been  mach  interested  by  the 
pt^that  had  been  brought  before  them.    The  whole 
(pentioQ  described  appeared  to  be  a  very  practical  one ; 
loii  the  details  given  with  regard  to  cost  and  to  the 
forking  of  the  machinery  tended  to  give  htm  a  iavouf- 
ible  impression  of  the  invention.    These  tiles  afforded  a 
plauiog  form  of  architectnral  ornamentation,  and  any 
menu  of  cheapening  their  manufacture  could  not  fail  to 
eoliit  the  sympathies  of  all  interested  in  the  progress  of 
irt  The  machinery  by  which  this  object  was  aooom- 
jilished,  the  particoJiar  kind  of  material  used,  and  the 
dajgn  applied  to  it,  were  all  important  elements  in  this 
prodaetioa,  and  on  all  these  points  the  statements  of  Mr. 
Ulbam  appeared  to  be  very  satisfactory.    He  was  not 
4vare  that  any  observations  he  could  make  would  render 
nore  clear  the  explanation  already  given,  because  he 
thought  each  branch  of  the  process  had  been  described  in 
nScieot  detail.     The  designs  shown  were  very  beautiftil, 
lod  the  cost  of  production  by  machinery  was  not  only  a 
I  great  deal  leas,  but  the  results  were  superior  to  anything 
that  could  be  produced  by  manual  labour,  and  as  these 
,  tiles  would  thus  be  made  in  larger  quantities  than  formerly 
;  they  voold  be  more  available  to  the  architect  and  the 
builder. 
Mr.  Spekgbb  Gabbbtt  had  listened  with  great  plea- 
are  to  a  paper  on  a  manufacture  with  which  he  had  been 
oaaaecied  lor  many  years  past.    He  had  heard  of  this 
DQcuiDery  from  ite  first  intioduotion,  and  it  had  afibrded 
bim  much  pleasure  to  be  informed,  from  time  to  time,  of 
its  progreas.    He  regarded  it  as  a  great  discovery,  and  the 
eoQditiuQ  to  which  it  Had  arrived  was,  in  his  opinion,  only 
the  firtft>fruits  of  what  might  be  looked  for  hereafter. 
The  improvements  still  to  be  made  wera,  doubtless,  very 
coQsiderable.    He  ventured  to  make  this  statement  as  a 
practical  potter,  and  he  would  be  only  too  happy  to  aid 
the  progress  of  this  manufacture  by  all  the  means  in  his 
power. 

The  Chaibman  wonld  be  glad  to  hear  from  Mr.  Gol- 
^  the  process  by  which  the  pattern  originally  made 
^  was  brought  into  a  circular  form  and  applied  to  the 
•Olioder. 

Mr.  CoLBUBM  replied  that  the  pattern  was  formed  by  a 
cirmhr  mould. 

^.  Bishop  said  he  had  been  much  interested  in  the 
^uioioation  of  tesselated  pavements  in  Egypt,  especially 
t^  in  a  mosque  near  Cairo.  The  pattern  on  the  tiles 
Appeared  to  have  been  produced  by  a  stencil  plate,  and  the 
flue  poured  or  brushed  on  afterwards,  and  then  burnt  in. 
The  pattern  was  not  indented  in  the  tile,  as  was  the  case 
It  the  Alhambra,  where  he  was  struck  with  the  great 
variety  of  geometrical  patterns  that  were  formed,  which 
vere  of  a  much  more  distinct  character  of  outline  than 
|hcae  produced  by  the  stencil.  He  had  also  seen  a  very 
heautiiul  description  of  tile  in  houses  at  Ta'giers,  whicii 
^aa  evidently  of  the  same  manufacture  as  those  used  in 
opain. 

Tbe  Chaibm4N  remarked  that  there  were  many  in- 
teresting brauches  of  this  manufacture.  There  was  a 
'ftfs  of  tile  which  was  ornamented  by  the  mixture  of 
niaple  clays,  and  another  class  which  was  ornamented  by 
the  application  of  vitreous  colours,  which  were  more  bril- 
haat  than  the  natural  clays,  and  altered  the  character  of 
the  tiles  entirely.    There  was  a  class  of  tilo  in  use  in 


India  which  consisted  of  a  combination  of  both  these 
modes  of  ornamentation  ;  in  theae  the  pattern  was  first 
formed  by  the  ordinary  red  and  white  days,  and  then  the 
whole  tile  was  floated  over  with  a  glaze  which  gave  it 
another  colour.  Some  very  beautiful  specimens  of  tiles 
were  brought  over  by  the  late  Lord  Canning,  and  were 
now  to  be  seen  in  the  In  Jian  Museum.  The  patterns  on 
these  tiles  appeared  to  have  been  produced  by  stencilling, 
except  in  some  oases  where  the  process  which  was  com- 
mon in  the  Norman  tiles  of  the  north  of  France  was  em- 
ployed. A  star  or  other  ornament  was  made  in  a  piece  of 
clay  of  one  colour,  and  the  enclosing  frame,  completing 
the  square  of  the  tile,  in  clay  of  another  colour.  These 
were  then  interchanged  in  the  same  manner  as  in  mar- 
queterie  work. 

A  question  having  been  asked  whether  these  tiles 
oonld  only  be  made  in  two  colours  by  the  machinery, 

Mr.  CoLBUBM  replied  that  at  present  that  was  the  limit 
of  the  applicability  of  the  machine ;  and,  as  far  as  he  at 
present  knew,  was  likely  to  remain  so. 

Mr.  Matthcws  added  that  he  regarded  the  variety  of 
colour  as  a  veiy  important  point.  As  a  young  architect, 
desirous  of  using  these  tiles  for  exterior  decoration,  he 
was  veiy  anxious  to  hear  what  the  probabilities  of  the 
future  were  with  regard  to  the  production  of  varieties  of 
colour,  the  absence  of  which,  he  apprehended,  would 
much  limit  the  use  of  these  materials. 

Mr.  CoLBUBN  did  not  see  how  with  the  present  ma- 
chineiy  more  than  two  colours  could  be  introduced.  The 
whole  slab  of  clay  passed  under  the  trough,  and,  in  fact, 
formed  the  bottom  of  the  trough  oontaiuing  the  slip  or 
thin  day  which  gave  the  colour  of  the  pattern. 

The  Chaibman  said  that,  in  this  manufacture,  the  ap- 
plication of  improved  machinery  to  the  tempering  of  the 
clay  would  be  a  great  advantage.  At  present  the  me- 
thods of  preparing  the  clay  for  ceramic  manufacture  were 
somewhat  barbarous,  and  he  thought  might  be  materi^illy 
improved. 

Mr.  Uabbbtt  added  that  the  pix>'!ess  of  printing  paper 
hangings  in  several  different  colours  by  oue  machine,  had 
furnished  him  with  some  ideas  in  respect  of  introducing 
varieties  of  colour  into  this  manufacture. 

Capt.  Symonds,  R.N.,  might  state,  in  the  absence  of  the 
inventors  of  this  machiue,  that  he  had  seen  it  in  full  work- 
ing, and  its  operations  were  minutely  explained  to  him. 
The  great  point  which  was  effected  by  the  application  of 
this  machinery  appeared  to  be  the  quantity  of  t^es  delivered 
in  a  given  time,  and  the  consequent  saving  as  compared 
with  hand  labour.  He  believed  ho  was  justified  in  sayiag 
it  was  in  contemplation  to  carry  out  the  suggestion  of  in- 
troducing more  than  one  colour  into  the  tiles.  The  in- 
ventors, as  might  be  supped,  had  many  difficulties  to 
overcome  in  producing  the  specimens  now  shown,  but 
they  were  by  no  meaus  discouraged  from  attempting  to 
realise  higher  results. 

The  Chaibman  said  one  of  the  great  difficulties  at 
present  with  respect  to  tile-making  in  more  than  two 
colours  was  now  overcome  by  hand-labour.  For  instance, 
let  them  call  the  original  colour  No.  1,  and  the  second 
colour  No.  2.  If  No.  1  made  a  complete  form,  it  was 
easy  to  put  in  No.  2  by  machinery ;  but  supposing  the 
pattern  required  that  No.  2  should  be  put  in,  in  imme- 
diate contact  with  No.  1,  it  was  obvious  that  No.  2  could 
not  be  put  in  till  No.  I  had  become  suffidently  hard  not 
to  mix  witn  it.  That  was  the  ditfioulty  of  getting  a 
second  pattern  into  the  tile.  As  the  machinery  was  at 
present  constructed,  the  slip  which  formed  the  second 
colour  covered  the  tile,  and  no  means  had  yet  been  sug- 
gested of  introducing  a  third  colour. 

Capt.  SviioNDS  remarked  that,  allowing  this  difficulty, 
there  was  still  great  advantage  in  manuiacturing  tiles  by 
this  machinery,  for  even  if  a  greater  variety  of  colour  in- 
volved a  subsequent  manual  operation,  there  would  still 
be  a  considerable  margin  in  cost  of  production  in  favour  of 
the  machine. 

The  Chaibxah  said  that  no  doubt  this  would  be  so.    He 
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added,  that  bdfore  the  discussioD  cloted  he  thought  it 
desirable  to  direct  attentioD  to  another  application  of  this 
machinery,  namely,  the  production  of  ornamented  slabs 
with  indented  Gurfaces.  Those  would  form  an  admirable 
facing  for  exterior  walla,  and  be  a  good  substitute  for  the 
Portland  and  Roman  cement  now  employed. 

After  a  conversation  relative  to  the  cost  of  producing 
the  moulds, 

The  Cbaxbhait  said  he  would  now  offer  a  few  general 
observations  upon  what  struck  htm  as  the  moat  important 
points  in  the  paper.     In  the  first  place,  they  might  clearly 
recognise  the  improvements  now  effected  in 'the  manu- 
facture of  tiles,  «s  analogous  to  those  produced  by  cylin- 
der as  compared  with  block  printing;  and  the  modifica- 
tions which  were  thus  being  effected  in  ceramic  manufac- 
tmvs  were  of  the  same  character  as  those  which  cylinder 
printing  had  introduced  in  the  ornamentation  of  textile 
fabrics.    To  say  that  the  result  of  the  application  of  ma- 
chinery to  this  particular  branch  of  manufacture  had  been 
to  economise  the  production  of  it  to  the  extent  of  4  to  1 , 
was,  he  believed,  a  moderate  estimate.      Of  course,  in 
calico-printing,  paper-staining,  and  also  in  chromo-litho- 
giaphy,  the  operation  of  givmg  the  required  number  of 
colours  was  comparatively  easy,  because  each  cylinder 
as    it   passed    did    its   work  immediately.    The    great 
difficulty    in    this    case    was    to    bring    the    slip    into 
such    a    consistency    as    that   it    could     receive   and 
retain  an  imprestdon   from  succeeding  cylinders.      The 
only    way,  he   apprehended,  of    introducing    a   second 
colour  of  pattern  would  be,  after  the  first  hlip  was  passed 
over,  to  remove  the  tile  to  the  kiln  till  the  slip  acquired 
a  consistency  which  would  enable  it  to  retain  a  second 
impression,  and  then  to  place  it  again  in  the  machine. 
Even  then  it  would  be  necessary  so  to  arrange  the  pattern 
as  to  make  the  'first  impression  include  the  second  colour. 
When  the  filling-in  was  got  into  a  plastic  state  that  would 
again  be  brought  to  the  second  cylinder,  and,  a  proper 
register    being    preserved,    the   tile     would    receive    a 
second    impression,   and    then    the    second    process    of 
pouring  in  the  slip  would  supply  an  additional  colour. 
It    was  easy  to  do  this  by    hand-work,  but   difficult 
by  machinery,  but  this  appeared    to    him  a  means  of 
getting  over  the  principal  difficulty  which  hung  over  this 
manufacture  by  machinery.     With  regard  to  the  wall 
facing  slabs  to  which  he  had  called  attention,  the  main 
difficulty  was  their  safe  attachment  to  the  wall.    The 
material  was  heavy,  and  if  frost  attacked  the  mortar  be- 
hind the  slab,  and  it  became  detached,  there  would  be 
great  danger  to  pa.<<aengen  in  the  street.    There  must  be 
some  mechanical  attachment  other  than  that  which  could 
be   provided  by  projeotiona  on  the  edges  of  the  bricks 
it  was  to  be  attached  to,  with  corresponding  indenta- 
tions in  the  back  of  the  slab.     The  great  difficulty  in 
this  plan  was  to  properly  fit  the  work.    The  deside- 
ratum was  to  provide  a  mechanical  means  of  attachment 
which  should  allow  this  facing  material  to  be  used  any- 
where.   Having  deeoribed  a  patent  which  he  took  out  for 
thia  purpose  some  years  ago,  but  which  he  said  had  lapsed 
fk'om  not  having  been  brought  into  use,  owing  perhaps  to 
public  taste  not  having  then  gone  in  the  direction  of  this 
kind  of  omaoientation,   the   chairman  suggested    that 
some  ingenious  individual  might  probably  be  able  to  make 
tome  UNO  of  it  in  connection  with  these  revived  methods 
of  architectural  decoration.    He  then  went  on  to  remark 
that,  apart  from  the  consideration  of  the  improvement 
effected  in  the  manufacture  of  tiles,  they  must  admire  the 
extreme  ingenuity  of  the  machinery  itself.    The  syn- 
chronous action  of  the  machine  in    all    ita   parts    was 
essential,    but    this    to  a   mechanical    mind    such    as 
Mr.  Colbum*s  was  no  difficulty  at  all.      All  who  de- 
signed   machinery    upon     systematic    principles,    took 
care  to  bear  in  mind  not  only  the  molion  to  be  made 
but  also  the  time  in  which  that  motion  should  be  made. 
By  means  of  a  diagram  on  the  board,  of  the  cylinder  used 
in  the  tile-making  mahine,  the  Chairman  pointed  out  a 
method  by  which  be  conceived  the  difltoilties  mentioned 


in  respect  of  the  synchronism  of  motion  in  t  f 
machine  might  be  obviated ;  alter  which  he  remarked 
that  there  was  another  aspect  in  which  this  nubc. 
acture  was  most  Important,  that  was,  in  relatioo  ta 
its  influence  upon  architecture  and  beauty.  It  was  loi. 
portant,  in  choosing  the  colours  to  be  employed,  u 
avoid  making  the  contrasts  crude  and  violent  wbeo  \» 
be  seen  near  to  the  eye,  though,  of  oouma,  when  things  wen 
seen  at  a  distance  the  oootrasta  might  be  mads  ir.a! 
striking.  When  we  had  this  ready  means  of  chromit:: 
decoration,  it  behoved  us  not  to  abuse  it  or  use  iiwrot*^  r 
but  to  take  care  that  it  was  directed  by  true  principle  e! 
art.  The  chairman  concluded  by  proposing  a  voi^  c' 
thanks  to  Mr.  Colburn  for  his  excellent  paper,  sfai^ 
having  been  cordially  adopted, 

Mr.  CoLBUBM  expressed  his  gratification  at  tbe  Ikd 
^ay  in  which  his  paper  had  been  received,  andii»^r> 
sonal  obligations  to  the  Chairman  for  the  able  Bunner  in 
which  he  had  summed  up  the  subject.    8peakingfrm3£ 
architectural  point  of  view,  no  doubt  if  encaustic  tiitsbkl 
been  the  fashion  fifty  years  ago,  machinery  would  fciTn 
\  een  provided  to  make  them,  but  their  seneral  imnxtix* 
tion,  as  was  well  known,  had  been  quite  recent,  aid  it 
was  only  very  lately  that  ingenuity  had  been  directed  ki 
their  production  by  machinery.    The  practical  result  thfr 
had  arrived  at  was,  that  if  this  description  of  tile  nf 
wanted  in  large  quantities,  it  could  now  be  prodoctd  it 
such  a  low  price  that  nothing  made  by  hand-laboar  cooii 
compete  with  it. 


$r0£tt]>ing8  0t  |n8tit)ttioiif«      i 

Cbotdok  Litibart  akp  Soisntifio  iKSTrrmoiT.-; 
The  report  for  last  year  states  that  the  direeton  lua' 
become  the  actual  lessees  of  the  building,  in  which  hithert' 
the  Institution  has  only  been  a  yearly  tenant.    The  !«• 
lance  sheet  shows  that  the  income  was  £1,088  ITs.  IM. 
and  that  there  was  a  balance  in  the  hands  of  the  treuu.^ 
of  £90   18s.  lid.      The  following  are  the  numbcnrf 
members  enrolled  during  the  year: — First  quarter,  ^: 
second  quarter,  796 ;  third  quarter,  717 ;  fourth  quinjr. 
544 ;  quarterly  average,  728.      In  comparison  wiih  i^ 
former  year,  there  is  a  decrease  of  forty  memberi.  ui 
£80  leas  in  receipts  fh)m  members.    There  was  a  ^'? 
addition  of  life  members,  no  less  than  84  hariog  1^ 
qualified  as  first-class  members,  and  four  as  second-cii* 
The  summer  fftte  resulted  in  a  profit  of  about  £7;  op- 
wards  of  2,000  attended  on  the  occasion.     292  vt^' 
liave  been  added  to  the  library  during  the  year;  ^^ 
lumes  were  purchased  at  an  expense  of  £46  4b,  8d.  te|^ 
funds  of  the  Institution,  and  48  were  presented.    ^^ 
roUl  issue  of  books  for  the  year  was,  9,812.     Thirty  cee 
lectures  and  entertainments  were  given  during  the  re^^ 
with  an  average  attendance  of  601.    Amongst  these  or 
be  mentioned :— Mr.  Henry  Vincent,  on  "  Oliver  O^a- 
well ;  Captain  Jamea  Rioket  (of  Coiterstock),  "  The  »* 
Ships,  Sailors,  Ac. ;"   Dr.  Daniel,  ••  Loni  Nelson;"  Ke^ 
A.  B.  Power,  on  "  Heat  ;»•  Rev.  J.  M.  Bellew,  "  Blilloo 
Professor  Selwyn  (of  Cambridge),  ••The  Sun;"  Prow*^ 
R.  Hunt,  ou  "  Electrical  Force  f  Dr.  Letheby,  "Oxygeo 
Oas  ;•'   Mre.  C.  L.  Balfour,  «•  Lady  M.  W.  Mootigc ; 
Rev.  J.  M.  Bellew,  ••  Shakespeare  ;*•   Mr.  Eliho  Burntt. 
••  The  Physiology  of  Nations ;"  Mr.  George  Dawso.^ 
"Great  Schoolmasters;"  Rev.  J.  B.  Owen  (of  ^^T; 
'•  Cliques."    Several  were  given  gratuitously.    The  too- 
mittee  mention  with  regret  that  Mr.  F.  Warrcij  hw  ff* 
nounced  his  intention  of  retiring  from  the  bo^e«^*  ^ 
^hip  at  the  end  of  the  present  year.     Mr.  W»'^° 
been  the  roainsUy  and  the  life  of  the  InstitotioD,  lofl  • 
the  urgent  soliciution  of  the  Committee,  w  w»  ^^ 
luctantly  consented  to  continue  his  valuable  tervcgi 
another  year.  tr^ 
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annual  meeting  will  be  held  at  Stooktoii-c»-i«(» 
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Thumday,  8ih  June,  in  WhitsuD-week.  In  the  forenoon 
tbu  coolHreDCd  of  delegates  wUI  bo  held  in  the  Borough- 
ball,  when  Air.  Edward  Bainea,  M.P.,  the  pre^ideut  ot 
the  union,  will  take  the  chair.  Ttie  report  of  the 
Central  Committee  will  be  presented,  and  several  in- 
teresting quefltions  will  be  submitted  for  discussion.  In 
the  afternoon  the  delegates  and  other  visitors  will  dine 
together  at  the  Black  Lion  Hotel ;  and  in  the  evening  a 
piiblic  meeting  will  be  heM  in  the  Borough-hall,  at  which 
tb«KightHon.  Thomas  Headlam,  M.L'.,  Judge  Ad  vocate- 
Qeoeril,  will  preside.  On  the  Friday  tliu  delegates  will 
biTc  an  opportunity  of  vi.'iiting  the  extensive  iron  sliip- 
bailiiiog  yai'ds  in  the  neighbourhood,  after  which  they 
will  be  conveyed  by  special  tiain  to  Gisborough,  to  see 
tli0 jroostone  mines  whence  are  derived  the  great  mineral 
L-euares  of  the  Cleveland  district;  and  the  beautiful  and 
jMctoresqae  seat  of  the  Earl  of  Zetland,  at  Upleatham. 
Ihey  will  then  proceed  to  Saltburn,  the  new  watering- 
plice  on  the  North- Eastern  coast,  where  lunclieon  will 
be  provided. 


im  %stt. 


Paris  Exhibctiok  or  Fine  Arts. — This  exhibition  was 
«pened  on  ihe  1st  day  of  May,  as  usual,  without  any  pre- 
fioud  private  view.  The  Emperor  visited  it  just  belore 
leaving  for  Algeria.  It  i^  fortunate  that  Paris  possesses 
nch  a  building  83  the  PalaU  dc  VIndustrie,  otherwise  it 
wouM  be  very  difficult  to  find  a  place  for  these  annual 
abibitions,  which  are  assuming  colossal  propoitions. 
Lut  year  the  total  number  of  works  admitted  by  the 
JDf)-,  and  exempt  from  previous  examination,  amounted  to 
SO^G,  including  all  classes^paintings,  drawings,  minia- 
turea,  enamels,  sculpture,  architecture,  engraving,  and 
fithography.  This  year  the  total  is  3,559,  although 
certainly  the  admission  jury  has  not  been  more  lenient 
Ipot)  the  present  than  it  was  on  the  last  occasion.  The 
ttbibition  in  separate  rooms  of  such  of  the  rejected 
votks  as  their  authors  chose  to  leave  for  that  purpose  has 
Dot  been  repeated.  Last  year  there  were  1,150  pictures 
niused,  two-thlrda  of  which  were  immediately  withdrawn 
by  tbeir  authors,  and  the  exhibition  of  the  rest  had  such 
tQ  etfect  that  no  one  desired  a  repetition  of  the  show. 
Tbe  rewards  contdst  of  two  grand  medals  of  honour,  each 
of4,OUO  francs  value,  forty  medals,  of  the  value  of  400 
trduos  eacii,  in  tbe  section  of  painting,  fifteen  in  that  of 
Kulpture  and  die  sinking,  six  in  architecture,  and  eight 
in  engraving  and  lithography.  In  adiiition  the  jury  has 
t^e  privilege  of  recommending  for  the  Legioti  of  Honour 
^v  ariist  who  may  have  received  one  of  these  medals  on 
tuiee  occasions.  All  the  medals  are  awarded  before  the 
¥3ing  of  the  exposition,  and  labels  inform  the  public 
^^}  only  which  works  or  which  artists  have  obtained 
i^'i^  but  also  whether  they  were  admitted  by  right,  the 
^n»t  having  previously  received  certain  distinctions  or 
^ler  examination  by  the  jury;  or  whether  they  were 
^'^t  de  coneourM,  in  consequence  of  the  artist  being  a 
[wember  of  the  jury.  The  grand  medals  of  honour  have 
ceen  bestowed  upon  M.  Cabanel  for  painting,  and  M.  Paul 
I^ubois  in  sculpture.  M.  Cabanel's  reputation  is  well 
vtabliflhed ;  he  is  one  of  the  professors  of  the  new  govern- 
Qeiual  Khool  of  the  Beaux  Arts,  a  member  of  the  JnstUtU, 
ftcid  the  painter  of  many  works  known  by  their  photographs 
&U  over  Europe.  Amongst  these,  pt^rhape,  the  beautiful 
Oval,  Ayla^  et  Boniface,  is  the  purest  and  mo»t  remarkable. 
jI-  Cabanel  has  only  two  portraits  in  the  exhibition,  but 
one  is  of  the  Emperor,  who  is  painted  in  plain  dress. 
M.  Cabanel's  is  a  very  remarkable  work,  curiously  unlike 
that  of  Flandriu  in  almost  every  respect ;  he  has  softened 
the  features  of  Louis  Napoleon,  but  he  has  shown  more 
of  tlie  intellectual  character  than  his  predecessor.  As 
regards  technical  execution  this  portrait  is  excellent. 
Ibe  other  portrait  is  that  of  a  lady  in  a  purple  velvet 
dress,  a  most  refined   and    exquisite   work.    M.  Paul 


Dubois,  to  whom  the  other  grand  medal  of  honour  has 
been  awarded,  is  a  much  younger  man.  who  obtained  a 
tiiird  class  medal  for  sculpture  in  1863,  but  failed  to 
.  btain  any  reward  laNt  year ;  the  work  which  has 
tluw  been  crowned  is  very  charming.  It  is  a  statue  of 
a  Florentine  youth,  in  the  costume  of  the  15th  century, 
singing  to  his  own  accompaniment  on  the  lute.  The  f^ice 
is  full  of  serious  energy,  and  the  half- developed  muscles 
o!  the  youthful  form  exhibit  intense  study  and  most 
delicate  handling.  M.  Dul)ois,  like  the  great  sculptont  of 
oil,  does  nor  confine  himself  to  one  phase  of  his 
ait,  but  exhibits  this  year,  as  he  did  last,  also  in 
tiiu  section  of  drawings  and  sketches.  He  is  a  native 
of  Nogent-Bur- Seine  and  pupil  of  &[.  Toussaint,  but 
not  a  laureate  of  the  Academy.  The  works  belonging  to 
the  class  of  paintuig  are  no  lean  than  2,248  in  number, 
against  1,995  last  year.  Two  circumstances,  amongst 
others,  liave  contributed  to  alter,  to  some  extent,  the 
geneial  character  of  the  exhibition.  In  the  first  place, 
tile  abi^ence  of  war,  and  the  surfeit  which  the  public  has 
had  of  huge  flashy  battle  pieces,  have  at  once  les&ened  the 
number  of  such  works  and  greatly  improved  the  remainder. 
The  most  remarkable  battle  piece  in  the  Exhibition,  a 
•'  Cliarge  of  Artilleiy,"  by  M.  Adolphe  Schroyer,  ayoung 
artist  of  Frankfort,  (only  known  in  the  Paris  world  as 
having  obtained  a  medal  last  year  for  a  landscape  witli 
horses,  which  has  been  purchased  by  the  government, 
after  having  been  rewarded  with  a  medal  by  the  jury)  is  a 
simple,  bold,  serious  work  of  high  character.  The  whole 
main  plan  of  the  picture,  which  is  large,  is  occupied  by  a 
gun,  drawn  by  six  horses  with  two  artillerymen  on  horse- 
back. The  soldier  who  rides  the  near  wheeler  is  wounded 
and  falling  back  in  his  saddle,  the  horse  has  become 
entangled  m  the  harness,  and  hangs  back,  while  the  others 
in  full  gallop  drag  it  along.  M.  Pils,  who  gained  the 
grand  medal  for  his  picture  of  the  French  part  in  the 
battle  of  the  Alma,  in  1861,  and  who  is  now  one  of  the 
Professors  of  the  Ecole  des  Beaux  Arts,  introduced,  or  at 
any  rate  confirmed,  this  new  and  wholesome  mode  of 
dealing  with  military  subjects,  which  is  adopted  by  Bellang^, 
Protais,  and  other  eminent  French  artists.  Of  the  other 
Professors  of  the  School  of  Fine  Arts,  M.  Robert  Fleury, 
the  director,  does  not  exhibit,  but  M.  G6rome  contributes 
two  woiks — one,  a  pictme,  painted  by  command,  of  the 
reception  of  the  Siamese  embassy  by  the  Emperor  at 
Fon  tainebleau.  The  Siamese  are  on  all  fours  in  the  centre 
of  the  room,  with  the  exception  of  the  chief  ambassador, 
wlio  has  reached  the  foot  of  the  throne  and  presents  his 
master's  letter  to  the  Emperor.  The  magnificent  presents 
are  on  the  steps  of  the  throne,  and  there  is  a  group  of 
ladies  behind  the  Empress.  M.  Q^rome's  other  work, 
"  Mussulmen  praying  on  the  house  tops,"  is  an  effective 
picture.  Amongst  the  most  prominent  works,  besides 
those  already  mentioned,  are  two  pictures  in  medisval 
style  by  M.  Alma  Tadema,  a  pupil  of  Mr.  Leys,  of  Hol- 
land; "  Youth,"  by  Aubert ;  "  A  Diana,"  by  Baud ry,  who, 
however,  has  not  achieved  a  great  success  this  year; 
"  The  charge  of  the  French  cuirassiers  at  Waterloo," 
after  Victor  Hugo,  by  Bellang6 ;  '*  Twelfth  day  in  Alsace," 
by  Oustave  Brion;  "  A  Jewish  schoolboy  of  Tangiers," 
by  Madame  Henriette  Browne ;  two  charming  groups  of 
children,  by  Charles  Chaplin ;  two  pretty  diminutive 
pictures,  by  Victor  Chavet ;  two  landscapes'  by  Corot,  in 
the  great  room,  which  were  thought  so  admirable  by  half 
of  the  jury  that  they  desired  to  oestow  the  grand  prize 
upon  that  artist,  and  it  was  only  finally  award^  to 
Cabanel  after  28  turns  of  the  ballot- box^both  being 
members  of  tlie  jury ;  a  fine  moonlight  scene,  and  a  view 
of  the  park  of  Saint  Cloud,  by  C.  F.  Daubigny ;  "  Venus 
and  Cupid,"  by  Eugene  Faure  ;  "  View  of  the  new  exca- 
vations at  Pompeii."  by  Franyais;  "  Falconry  in  Algeria," 
and  "  Bobbers  of  the  Sahara,"  by  Fromentin  ;  "  Portrait 
of  a  lad  in  Tuikish  costume,"  by  Oautier;  a  «*  Presenta- 
tion," and  "Monks  at  their  studies,"  by  Gide;  "The 
death  of  the  Princess  de  Lamballe  in  1792,"  by  Firmm 
Geiard;  **  Arrival  of  the   Emperor   Napoleon  III.  at 
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G^noa,"  a  marine  Bcene,  by  Gudin ;  Two  charming  little 
worka  by  Herbert,  entitled  "  La  Perle  Noire  "  and  "  The 
Stone  Seat ; "  "  A  child's  head,"  by  Leopold  Horovitz ; 
"The  Alchemist,"  by  Isabey;  "A  Scene  on  the  Sea 
Shore,"  by  Le  Comte ;  *•  Hylas,"  by  Lenepken ;  "  Skarga 
preaching  before  ^iginmund  IlL,"  an  excellent  attempt  at 
hiBtorical  painting  by  a  young  Pole,  pupil  of  the  8ch<H>l  of 
Cracow,  and  for  which  a  medal  has  been  awarded  to  the 
artist,  Jean  Matejko ;  two  works  by  Meissonier ;  and  the 
first  exhibited  production  of  his  son,  Jean  Charles ;  the 
last-named  is  on  a  larger  scale  than  the  works  of  the 
elder  artist,  but  the  treatment  is  of  the  same  kind  and 
promises  well ;  *'  Jason,"  and  a  composition  entitled  "  The 
Young  Man  and  Death,"  by  Qnstave  Morean,  the  painter 
of  the  **  Sphynx,"  which  was  the  most  remarkable  picture  of 
last  year's  talon  ;  Interiors  of  the  galleries  of  the  Louvre  and 
of  Fontaineblean,  by  Navlet ;  *'  A  (6te  in  the  time  of  Henry 
II.,"  by  Arnold,  son  of  Ary  Schaeffer ;  **  Cinderella,"  by  a 
Belgian  artist,  Joseph  Van  L^rins ;  "  The  Empress  Jose- 
phine before  the  coronation,"  by  V iger-Duvignan ;  and  two 
views  in  Venice  and  Verona  by  Mr.  William  Wyld. 
A  large  number  of  eminent  names  are  absent  from  the 
catalogue,  and  some  of  the  ablest  of  the  exhibitors  have 
sent  works  of  small  importance ;  but  on  the  whole,  how- 
ever, there  is  such  immense  profusion  and  variety,  such  a 
general  acquaintance  with  form,  and  so  much  power  in  its 
elineation,  so  much  knowledge  of  colour  and  harmony, 
although,  according  to  English  notions  in  general,  pitched 
in  too  Tow  a  key,  that  no  young  artist,  who  can  afford  to 
pay  an  annual  visit  to  the' Paris  exhibition,  should  omit 
to  do  80.  He  can  find  nowhere  else  such  a  mass  of  con- 
temporary art,  or  see  at  once  the  works  of  so  many  exist- 
ing schools,  for  the  Paris  exhibitk>n  includes  a  large 
number  of  works  by  other  than  French  artists.  The 
total  number  of  painters  exhibiting  is  1,667,  of  whom 
1,800  are  French,  and  267  belonging  to  other  oonntiles. 
Of  the  latter  60  are  Belgian,  84  Pruxsian,  81  from  other 

girts  of  Germany,  21  Swiss,  19  Italian,  17  Russian.  17 
utch,  14  Austrian,  12  Spanish,  9  English,  9  American, 
5  Polish,  and  as  many  Swedish,  4  Morwcgian,  8  Hun- 
garian, 2  Danish,  and  as  many  Hanoverian,  and  one  each 
from  Portugal,  Peru,  and  Egypt.  But  of  these  267,  rather 
more  than  one  quarter,  have  been  educated,  either  wholly 
or  in  part,  in  France,  and  thus  belong  to  the  French 
school.  Of  the  wholly  foreign  element  the  Belgian  is  by 
far  the  most  important,  there  being  fifty  artists  educated 
in  Belgian  schools  in  the  list  of  exhibitors.  The  next 
most  imporftaBt  element  is  the  Prussian,  and  indeed,  taking 
the  whole  of  Germany  together,  its  artists  rather  exceed 
those  of  Belgium.  Half  the  Swiss  exhibitors  have  been 
educated  in  France,  but  less  than  a  third  of  the  Italians 
and  Russians,  while  nearly  the  whole  of  the  Austrians 
and  Dutch  are  educated  in  their  own  countries.  It  ap- 
pears by  the  official  report  itself  that  there  were  alive  on 
the  1st  of  January  in  the  present  year  800  painters, 
200  sculptors,  160  architects,  and  about  180  engravers  and 
lithographersi  who  had  received  medals  or  other  honours. 


llamifwtttws* 


Avolo-Fbkkoh  Working-class  Exhibition.  —  An 
International  Working-Clara  Exhibition  is  now  being 
organised  by  a  committee  of  Engli<fh  workmen,  with  whom 
their  French  brethren  appear  to  be  heartily  co-operating, 
and  the  present  year  being  the  fiftieth  anniversary  of  peace 
between  Great  Britain  and  France,  may  be  regarded  as  a 
pecoliarly  suitable  opportunity  for  such  an  undertaking. 
It  will  be  held  at  the  Crystal  Palace,  Sydenham,  and 
is  to  be  opened  on  Saturday,  July  29th,  and  to  remain 
open  during  the  months  of  Augtist,  September,  and 
October.  Among  the  patrons  are  M.  Michel  Chevalier. 
M.  Girardin,  M.  Aries  Dufour.  Thomas  Baring,  Esq., 
M.P.,  G.  J.  Goschen,  Esq.,  M.P.,  Stephen  Cave,  Esq., 
M.P.,  Charles  Buxton,  Esq.,  M.P.,  Walter  Morrison, 


Esq.,  M.P.,  Robert  Hanbury,  Esq.,  M.P.,  George  Lvill, 
Eiiq.,  M.P.,  and  J.  G.  Hubbard,  Esq.,  M.P.    Englishuid 
French  employers  and   workmen   are  invited  to  tend 
specimens  of  skilled  work ;  journeymen  to  exhibit  in  their 
own  names ;  and  employers,  in  addition  to  their  ovd. 
must  state  the  names  of  the  men  who  made  th«  article* 
shown.    Clever  workmen  will  thus  have  an  opportuQitr 
of  obtaining  public  recognition  of  their  skill,  while  fimV 
who  employ  them  will,  in  all  probability,  eitend  their 
business  oy  sending  highly-finished  goods  to  this  the  fint 
international  working  class  show.    Prizes  will  be  givea 
for  excellence  of  workmanship,  and  a  bronze  commemon- 
tive  medal  will  be  presented  to  eveiy  eihibitor  y  a 
souvenir  of  the  peace  jubilee.    To  enable  exhibiton  Ia 
superintend  and  arrange  their  goods,  a  free  pass  for  ibe 
season  will  be  issued  to  each  peiBOO  whose  work  is  t^ 
cepted :  but  the  committee  wish  it  to  be  distinctly  voh- 
stood  that  they  do  not  bind  themselves  to  accept  ctot 
article  ofiered.     All  articles  sent  for  exhibition  vl  l« 
taken  the  greatest  possible  care  of,  hot  the  comiDivke 
wUl  not  hold  itself  liable  for  any  loss  or  damage  wt^ 
ever.    Things  may  be  sold,  but  not  removed  until  tbe 
close  of  the  Exhibition.     French  workmen  living  a 
rx)ndon  are  especially  invited  to    compete  with  their 
British  fiiends  upon  this  occasion.    It  appears  that  % 
deputation  from  the  London  Committee  was  received  vith 
great  enthusiasm  in  Paris ;  and  at  a  meeting  of  delegate 
fh)m  the  various  Trade  and  Co-operative  AssociAtiock 
held  at  the  offices  of  the  Society  of  Credit  au  TrivaO.  i 
committee  was  formed  who  will  receive  goods  from  sU  parti 
of  France  and  forward  them  to  the  Crystal  Palace.   Froa . 
the  ready  support  given  to  the  movement  by  all  cUs^  \ 
in  Paris,  a  very  imposing  collection  of  French  goodt  ii ' 
anticipated.    English  exhibitors  are  requested  to  mak* 
early  application  for  space,  which  will  be  granted  fr^ , 
but  all  goods  intended  for  exhibition  must  be  deliverei  : 
carriage  paid,  at  the  Crystal  Palace,  not  later  than  Jolv 
22nd.    All  articles  not  sold  must  be  removed  from  the 
Crystal  Palace  within  a  fortnight  after  the  dose  of  (he 
Exhibition  at  the  exhibitor's  own  expense.    For  fortbe: 
particulars,  forms  of  application  for  space,  dec,  apply  to  th; 
Secretary,  Mr.  R.  Conmgshy,  Crystal  Palace,  Sydenham: 
or  to  M.  Edmond  Pot<>nie,  8,  Rue  Baillet,  Paris. 

Manufactures  in  Ibbland. — A  meeting  was  held  <*£ 
the  12th  instant,  at  29,  Cannon -street,  to  considerthe  \*< 
means  for  introducing  new  and  extending  existing  maoi:- 
factures  in  Ireland.  The  chair  was  taken  by  the  }imp 
of  Clanricarde,  and  among  tho«e  present  were:— L^- 
Dunkellin,  M.P. ;  Colonel  Dunne,  M.P. ;  J.  Pope  Hei:- 
nessy,  M.P. ;  J.  F.  Maguire,  M.P. ;  J.  A.  Vio^> 
M.P.;  Colonel  French,  M.P.,  and  many  others.  Tfc* 
Chairman  said  they  bad  met  to  consider  what  defcri^^ 
of  manufacture  should  he  introduced  into  Ireland  m^'^ 
receive  the  support  of  English  commercial  men.  H^vv 
sure  if  a  company  were  formed  it  would  receive  the  be;* 
support  which  himself  and  other  gentlemen  could  t^- 
Mr.  J.  O.  Lever,  M.P.,  then  explained  that  the  ^ 
proposed  was  to  erect  a  number  of  mills  in  different  pary 
of  the  country,  for  weaving  union  cloth,  an  article  is 
extenaive  demand,  composed  of  linen  and  cottoD.  Tbt; 
contemplated  the  erection  of  ten  mills  for  the  parpen 
and  proposed  to  employ  a  capital  of  £1 ,000,000.  con»:^^' 
ing  of  6.000  debenture  bonds,  bearing  6  per  cent.  ioteR«< : 
£200,000,  in  10,000  shares  to  be  applied  in  payinent  fcf 
land,  &c.,  in  Ireland ;  a  like  sum  to  be  applied  in  1^5* 
ment  for  machinery  in  Lancashire ;  and  5.000  £20  shan* 
for  allotment  and  distribution  to  the  public.  He  hw 
found  some  of  the  best  engineers  in  England  who  y^ 
willing  to  supply  the  machinery,  taking  one- fifth  of  thi- 
cost  in  shares  and  giving  reasonable  time  for  the  payment 
of  the  remainder.  They  contemplated  en»plo}W  *  ^.*^ 
patent  of  Mr.  Dicki^on  for  spinning  the  cotton  and  flax  a 
the  same  yam,  by  which  one  of  the  objections  to  ordinajT 
union  cloth  would  be  obviated.  The  cost  of  erectrof  ij{'J 
mills  would  be  £1  per  spindle.  Mr.  Maguire,  M.Pm  ^J" 
not  think  mills  could  be  erected  at  so  low  a  co«t.  ^'- 
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Kirk  stated  that  the  erection  of  millB  at  the  price  named 
¥u  easily  aocomplisbed.  Mr.  Diokaon  oaid  he  had  tried 
hk  plao  to  some  extent,  and  it  had  proved  remunerative. 
^  some  fortlier  diwuflBion,  the  following  gentlemen 
fere  appoioted  a  committee  to  consider  the  subject : — 
The  Marquis  of  Glanricarde;  J.  Ennis,  Esq.,  M.P. ;  Lord 
CUade  Hamilton,  M.P. ;  J.  F.  Maguire,  Esq.,  M.P. ; 
Colonel  Fftench,  M.P. ;  B.  P.  Dawson,  Esq.,  M.P. ;  J.  O. 
lierer,  £sq.,  M.P. ;  and  J.  Pope  Henneesy,  Esq.,  M.P. ; 
with  power  to  add  to  their  number. 


lordship's  co-operation  in  promoting  such  an  exhibition. 
The  deputation  was  introduced  by  Mr.  Deputy  Obbard. 
His  lordship  consented  to  take  the  matter  into  con- 
sideration and  communicate  with  the  secretary  at  an  early 
date. 


tfoloims. 


I^  CssiBus  OF  Cantbbbubt  givos  the  population  of 

tiispnmDce  at  32,2^8  souls,  of  whom  18,932  were  males 

lod  13,821  females.    The  total  number  of  acres  of  land 

/diced  was  342,416,  of  which  there  were  in  wheat,  18,328 

acres;  in  oats,  14,672  acres;  in  barley,  2,432  acres;  in 

miize,  107  acres ;  in  potatoes,  1 ,752  acres ;  in  gardens  and 

orchards,  220  acres ;  in  artificial  grasses,  31,670  acres ;  and 

other  crops,  2,564  acres.    The  stock  returns  of  the  pro- 

Woce  give  10,868   horses,  62  mules  and  asses,  45,263 

uttle,  1,567,320  sheep,  769  goats,  10,228  pigs,  and  73,745 

pniltT}'.     The  census  of  1862  gave  the  population  at 

16,0K),  so  that  it  has  more  than  doubled  in  three  years. 

Tbb  Statistics  of  Wellihgton  show  the  popolation 

flf  the  province  to  be  14,988,  an  increase  during  the  last 

ihree  years  of  about  18  per  cent.    The  total  quantity  of 

land  under  crop,  exclusive  of  artificial  grasses,  was  8,130 

Kre&   Of  land  under  grass  there  were  90,286  acres.    The 

5?e  stock~7,265   horses,  49,200  cattle,  401,502  sheep, 

pigs  13,072. 

Trade  of  Mauyboeouoh,  Qu£EMSLAND.«-The  gross 
nlaeof  the  imports  during  1864  was  £112,412,  and  the 
gross  exports  during  the  same  period  were  £123,246,  and 
ii  is  expected  this  year  that  coal,  sugar,  and  other  articles 
«ill  be  seen  in  the  list  of  exports. 
Pbooress  of  QussivsLAirD. — Bfarked  progress  was  made 
lat  year  in  the  Wide  Bay  district.  Notwithstanding  the 
Kvere  test  brought  to  bear  on  the  farming  population  by 
tbe  disastroos  floods  at  the  commencement  of  the  year, 
ibe  agricultural  prospects  are  very  promisiog.  A  large 
^luotity  of  land  has  been  taken  up  during  the  year,  and 
a  considerable  increase  made  to  the  number  of  farmers  resi- 
dent on  the  Mary.  Much  attention  has  been  directed  to 
!°gtr-growing.  A  large  area  has  been  devoted  to  the 
groffth  of  the  cane,  and  two  sugar  mills  are  being  ob- 
tained from  England.  During  most  of  the  year  the 
timber  trade  has  been  greatly  developed,  and  the  immense 
^ar  and  pine  forests  have  been  keeping  three  local  saw 
laiUg  in  active  employment.  Pastoral  interests  have 
^■ttDsteadily  advancing.  The  Burnett,  although  tested  by 
tvo  or  three  wet  seasons,  has  maintained  its  high  reputa- 
^  for  the  growth  of  wool  and  healthiness  of  its  sheep ; 
^<Jrhile  other  parts  of  the  colony  have  been  suffering  from 
pii'oro  pneumonia,  neither  the  Wide  Bay  nor  Burnett  has 
ahiblte^  a  solitary  case  of  that  deadly  scourge.  A  very 
^se  seam  of  coal  has  been  discovered  on  the  Upper  Mary, 

^Pping  out  on  the  bank  of  a  navigable  portion  of  the 

nvcr. 


Oeolooists*  AssooiATioK.-^The  first  excursion  of  the 
'^ason  took  place  on  Tuesday,  the  9th  inst.,  when  the 
njembcrs  visited  Swindon,  to  examine  the  beantiful  sections 
t>[  Portland  oolite,  Purbeck,  and  green  sand,  which  are 
di<.played  in  the  quanies  of  that  neighbourhood. 

Working  Men's  ExniBmoN  for  the  City  op  Lon- 
^i^.—A  deputation  of  members  of  the  committer  formed 
I'^r  organising  a  ••  Working  Men's  Exhibition  for  the  City 
'Jt  I^jndou,"  wailed  by  appointment  upon  the  Lord  Mayor 
^i»  Thursday,  the  11th  May,  to  present  a  recjuibition 
signed  by  nearly  2,000  working  men,  and  to  solicit  his 


WEAR  AND  TEAR  OF  STEAM  BOILERS. 

Sib, — A  letter  fr9m  Mr.  D.  K.  Clark,  in  your  last  im- 
pression, conveys  against  me  a  charge  of  plagiarism  in  a 
way  as  courteous  as  it  appears  to  me  unmistakable.  If  I 
do  understand  that  gentleman  rightly,  he  labours  under 
the  slight  misapprehension  of  thinking  that  I  derived  the 
explanations  I  gave  of  the  pitting  and  furrowmg  of  boiler 
plates  from  his  work  on  the  **  R^nt  Practice  in  the  Lo- 
comotive Engine."  As  he  was  so  good  as  to  re-publish 
last  week,  in  your  columns  and  those  of  a  contemporary, 
all  he  has  written  on  these  subjects,  and  as  I  had  the 
pleasure  of  laying  the  results  of  my  little  investigations 
before  the  Society  on  the  26th  ult.,  anybody  who  thooses 
to  take  the  trouble  can  easily  form  his  own  opinion  on  the 
sufficiently-unimportant  question  at  issue.  But  I  fear 
that  few  will  take  this  trouble,  and  therefore,  in  justice 
to  myself,  I  shall  now  proceed  to  show,  in  an  easily- 
aooeasible  form — 

1.  That  my  explanations,  such  as  they  are,  of  the  phe- 
nomena of  pitting  and  furrowing  are  quite  distinct  from 
those  given  by  Mr.  D.  E.  Clark. 

2.  That  everything  which  he  adduces  as  explanatory  of 
furrowing  and  pitting  was  published  by  others  years  be- 
fore the  issue  of  his  work  on  the  '*  Recent  Practice  in  the 
Locomotive  Engine." 

3.  That  such  publication  could  hardly  have  been  un- 
known to  Mr.  D.  K.  Clark  at  the  time  (1860)  he  pub- 
lished his  own  book. 

4.  That  the  very  little  information  I  have  derived  from 
his  work  has  been  fially  acknowledged  by  myself. 

I  will  now  proceed  to  prove  these  small  matters  by  a 
verbatim  reference  to  the  original  documents : — 


Mb.  D.  K.  Clibk's  Theory, 
in  extenso,  OF  TBS  PirriNO 
OF  BOILBB  PlaTBS. 
(PvUi^hed  in  1860,  at  page 
1&  of  **  jReoMiC  PraiOiee  in 
th«  Loeomatiffe  Engine,'* 
**  Furrowing  of  aoilere  at 
the  Jointe,  —  Probmbly  the 
most  important  practical  re- 
ference to  be  drawn  from  the 
tests  of  the  strength  of  ri- 
?etted  joints,  18  the  explanation 
tbey  supply  of  the  failure, 
hitherto  unexplained,  of  boiler 
plates,  not  at  tbe  joints,  but 
m  theirneigbboorhood.  We 
are  awuv  that  electrical  and 
galvanic  action  are  freely  ad- 
duced in  explanation.  But 
these  words  have  two  meanings 
—they  mean  electricity  and 
galvaniam  i  and  they  mean 
ignorance  and  mastery.  It  is 
known  that  boilers  fail  by 
corrosive  and  other  agencies 
eating  into  tbe  plates  on  the 
inside,  pitting  and  furrowing 
the  Burfaee.  The  pitting  of 
the  metal  is  readily  explained 
by  the  presence  of  chemical 
agents  in  solution  in  the  water, 
and  tbe  known  inequality  of 
Bubstance  of  iron  plates  and 
bars,  in  conicquence  of  which 
the  metal  is  giadnally  hut  un- 
equally separated  and  dis* 
solved;  and  probably  a  weak 


APOBTION  OF  Tons  COBBIS. 

fondbmt'b  Explanations. 

(See  the  "Society  of  Arte* 
Journal  of  AprU  28<A,  s. 
394.) 

**  •  •  •  .  •  The  presence  of 
a  concentrated  solution  of  an 
acid  or  alkaline  character,  kept 
at  a  high  temperatore  for  vears 
in  contact  with  iron  plates, 
would  be  suflScient  to  account 
for  much  corrosion.  But  the 
internal  corrosion  of  steam 
boilers  has  many  features  of 
such  a  mysterious  character, 
that  no  accredited  explanation 
of  its  attendant  phenomena 
has  yet  been  put  forward.  In 
the  fi  rst  place,  plates  thus  at* 
taeked  show  a  number  of  irre- 
gular holes,  like  a  pock-  marked 
human  face,  or  like  the  small 
craters  seen  on  tbe  moon's  aur- 
face.  The  writer  has  also 
sometimes  observed  two  or 
three  little  irregular  excava- 
tions like  this  in  a  plate  other- 
wise showing  a  large  surface 
quite  intact.  8ometimes  the 
plate  is  most  pitted  round  a 
projecting  bolt ;  at  others,  one 
plate  will  be  perfectly  sound, 
irbile  that  rivetted  to  it  will 
\k  alni(i9t  cnten  awny,  both 
having  been  thu  samu  time 
at  work,  and  under,  of  course, 
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Itmlvaaie  dreait  nuj  be  ettab- 
lished  between  tbe  iron  shell 
«Dd  the  brmn  tabes,  aoeelen- 
ting  the  proeesi  of  disiolation." 

Most  of  the  above  is  con- 
tained, almost  verbatim,  in 
the  following  letter,  ad- 
dressed by  Professor  Tyndall 
to  Lieut'Col.  Wynne.  B.E. 
It  was  printed  and  published 
in  1856,  in  the  very  same 
"Report  of  the  Board  of 
Trade  on  Railway  Aoci- 
dento"  to  which  Mr.  D.  K. 
Clark  refers  at  page  15  of 
his  book.  This  letter  was 
also  included  in  a  circular 
sent,  in  1855,  to  all  the  rail- 
ways in  the  United  King- 
dom by  the  Board  of  Trade. 

* '  Mt  DbabSib,— Id  placing 
before  von  tbe  tefleetions  sag. 
geeted  by  oor  joint  ezamination 
of  the  boiler  which  exploded 
some  time  ago  nt  the  Swindon 
Station  of  the  Great  Western 
Railway,  I  have  to  express  my 
regret  that  the  absence  of  safe 
experimental  data  on  tbe  qaes- 
tion  of  steam  boiler  explosions 
generally  .renders  every  opinion 
npon  the   subject  in  a  great 
decree  conjectural  and  ancer- 
tain.      Onr    two    hoars*  ex- 
amination, instead  of  enabling 
as  to  assign  the  exact  sonree 
of  the  actions  which  led  to 
the  destrnction  of  the  boiler, 
merely  suggests  the  mode  of 
attacking  the  question.  While 
ventnringy  therefore,  npon  the 
following  remarks,  I  cannot 
help  feelinff  how  much  more  sa- 
tutactory  it  would  be  to  be  able 
to  sabstitute  for  supposition, 
howevur   probable,  the   surer 
evidence  of  experimental  fact. 
**  The  appearaneet  presented 
by  the  boiler  were  as  follows : 
—The  irou  plates,  as  far  as 
the  water   usually  extended, 
were  deeply  pitted  and  fur- 
rowed    by     some     corrosive 
agency.   At  the  centre  portion 
of  the  boiler,  the  pits,  1  think, 
were  deepest  and  best  de6ned ; 
towards  the  end  at  which  the 
cold  water  entered  to  feed  the 
boiler    they  were    less    pro. 
nounced;    towards   tbe    end 
nearest  to   the  fire-box  they 
were  more  diffuse  and  general. 
While    pondering  over  theee 
curious  appearanoes,my  atten- 
tion was  attracted  by  the  tubes 
which    passed    through   the 
boiler;   these  were  of  brass, 
and  were  attached  at  one  end 
to  the  fire-box,  and   at   the 
other  end  to  the  smoke-box  of 
tbe  engine.     In  the  normal 
condition  of  the  boiler  these 
tubes  were  separated  firom  the 
bottom  and  sides  by  an  interval 
of  an  inch  or  two,  this  interval 
being  usually  filled  with  hot 
water. 

*'  Without  pretending  to  a 
degree  of  confidence  unwar- 
ranted by  the  circumstances  of 
tke  case,  I  think  it  may  be 


apparently  exactly  similar  con- 
ditions. With  locomotive 
boilers  this  pitting  has  been 
ascribed  to  galvanic  action 
between  the  brass  tubes  and 
the  iron  plates.  But  it  is 
notoriously  well-known  to 
locomotive  superintendents 
that  bculers  witn  iron  tubes 
are  often  worse  pitted  than 
those  which  have  run  the  same 
distance  with  brass  tubes. 
Besides,  all  iron  boilers,  with 
or  without  brass,  whether  used 
for  stationary,  locomotive,  or 
marine  parposes,  are  subject  to 
pitting. 

*'  An    explanation    which 
seems  to  meet  all  the  circum- 
stances of  the  case  is  the  fol- 
lowing : — Mr.  Mallet,  in  a  re- 
port addressed  to  the  British 
Association  some   years  ago, 
showed  that  wrought  iron  and 
steel   (blister   steel  probably) 
'consist  of  two  or  more  dif. 
ferent    chemical   compounds, 
coherent   and    interlaced,    of 
which  one  is  electro  n^ative 
to  the  other.*    In  fact,  ordi- 
nary wrought  iron,  being  also 
welded    up    from    differently 
worked    scrap,   is    far    from 
being  an  eleetro^homogeneous 
body.    In  a   bo>ler,  toe   hot 
water,  more  or  less  saturated 
with  chemical  compounds,  is 
the  exciting  liquid,  and  the 
electro-positive  portions  of  the 
plates  are   thus   quickly   re- 
moved to  a  greater   or  less 
depth.  This  explanation  meeta 
most  of  the  Known  circnm> 
stances  with  respect  to  pitting; 
it  even,  in  a  great  measurci 
explains  how  plates  above  the 
level  of  the  water,  especially 
in   marine   boilers,  get   very 
rapidly  corroded  in  pwtions, 
while  anoUier  part  of  perhaps 
the   same    plate    is   scarcely 
affected.      The   ooncentrated 
water  in  a  marine  boiler  is 
known  to  be  generally  acid. 
•  Of  all  the  salts  contained  in 
sea  water,'  says  Faraday, '  the 
chloride  of  magnerium  is  that 
which  acta  most  powerfully, 
on  the  plates.    He  shows  that 
a  cubic  faot  of  sea  water  con. 
tains  3*28  ox.  of  this  salt  ^  and 
at  the  same  time,pointa  to  the 
danger  of  voltaic  action  in  a 
boiler  through  tbe  contact  of 
copper  and  iron.    In  a  smaller 
degree,  the  contact   of    cast 
with  wrought  iron,  or  between 
the  differeut  makes  of  wrought 
iron  in  the  same  pUte,  or  be- 
tween contiguous  plates,  acta  in 
tbe  same  way.  It  is  not  impro- 
bable that  some  hydrochloric 
acid  is  present  in  the  steam  of 
marine  boilers.  *Mr.  J.  G.  Fors- 
ter  has  tested  some  of  the  con- 
densed steam  from  the  safety 
valve  casing,  and  from  the  cy- 
linder jacket  of  the  Lancefield, 
and  found  both  decidedly  sctd.' 
With  an  exciting  liquid  in  the 
condensed  steam,  it    is  thus 
explicable  how  the  plates  of 
marine  boilers  often  get  cor- 
roded in  a   most   eapricions 


was  m  Vienna  a  short  tinr 
ago,  he  was  assured  \tf  Jfr. 
Haswell,  the  mansgcr  k  tk 


affirmed  that  such  a  boiler  eon.  manner:  while,  at  the  tmt 
stitutes  a  veritable  voltaic  time,  the  currsnt  of 
ooupk,  consisting  of  bmss.iron,  would  ersato  a  eeitab 
and  the  exciting  liouid,  water,  of  friction  on  the  oxide,  dnr! 
Feeble  currents  ot  electricity  ing  it  away  tosetonafnk 
will  be  established, the  direction  surface, 
of  which  through  the  liquid  The  emetal  test  of  this  et. 
will  be  from  iron  to  brass,  the  planation  of  pitting  wosU  be 
iron  being  what  is  called  the  the  observation  of  the  shKoce 
positive  element  of  the  eouple.  of  the  phenomenon  froo  pUtn 
A  decomposition  of  the  water  of  an  eleetio.hono(eeDfe« 
will  take  place,  hydrogen  will  eharaeter.  This  hoBOfroMtj 
be  liberated  against  the  brass  could  only  be  expected  fnt 
tubes;  oxygen  (and  acid,  if  fused  metal,  such  as esstilML 
a  salt  be  dissolved  in  the  Acoordinfrly,  while  tbe  vrite 
water)  will  be  liberated  against 
the  iron  plates.  The  quantity 
thus   evolved   may    be   very 

small,  but,  acting  incessant!  v  Staatabahn  Loeomotiw?«ii. 
for  a  number  of  years,  it  would,  that  some  loeomotiw Mde^f 
I  imagine,  be  sufficient  to  pro*  cast  steel  platea,  in  IKI.k 
dttce  the  observed  corrosion.       the  Austrian  BtaatiUls,kl 

"  In  the  course  of  our  exa.  been  working  ever  mttws^ 
mination  you  directed  my  at-  out  showing  signs  of  fittiB|. 
tention  to  the  ungalar  preser-  though  under  similsr  m&- 
vative  influence  which  tne  fire  tions  iron  plates  bed  vwitij 
box  seemed  to  exerdee  on  some  suffered  in  this  way.  Fittu{ 
iron  bars  which  passed  through  may  thus  be  fairiy  dcfiacd  ut 
it.  There  were,  I  believe,  four  form  of  corroeion  loesliied  to 
such  bars->solid  cylinders,  particular  spota  by  mltiie 
which  pessed,  as  longitudinal  aetbn.  It  is  also  ynk^j 
stays,  from  tbe  front  to  the  aggravated  tiirough  Uie  motM 
rear  of  the  engine.  Up  to  the  of  the  plate  by  oMebsniai 
point  where  these  bars  entered  action, and  the  expansientni 
the  steam  dome  they  were  oontrsetions  ftom  altmtion 
deeply  corroded;  in  the  steam  of  temperature.  All  boilmur 
dome  they  were  comparatively  most  pitted  near  the  inl«t  ft 
unaltered.  This  seems  to  be  in  tbe  feed  water,  and  with  'wik 
harmony  with  the  foregoing  locomotive  boilers  there  i 
explanation.  Up  to  the  steam  generally  more  pitting  at  th 
dome  the  iron  bus  ran  side  bv  smoke*  box  end^no  dovk 
side  with  the  brass  tubes  which 
traversed  the  boiler;  at  the 
steam  dome  the  brass  tubes 
ceased,  and  from  this  to  tiie 

end  of  the  boiler,  the  iron  bars,  kept  up'  to  a  greater  isteoatj 
instead  of  being  electromotors,  bv  the  incrustation  beil^rID^ 
were  merely  the  conductors  of  chanically  thrown  df<  ^^ 
the  currents  generated  where  a  quicker  voltaic  sctioo  cnvj 
the  bars  and  the  tubes  were  in  by  any  unusual  intcniity  e 
close  proximity.  Other  ex-  the  exciting  liquid,  tbe  n^fj 
pluiations  may  possibly  be  the  cavities  in  the  pistes  vwj 
suggested,  the  exact  merits  of  be  sharper,  and  fcss  nssm 
which  experiment  alone  can  off;  as  in  the  cose  of  the  bov 
decide.  fed  with  minersl  waterj« 

**  Parallel  to  the  row  of  riveta    ironstone    workings,    «» 
which  united  the  bottom  plate   exploded  last  year,  it  Urn- 
of  the  boiler  to  the  smoke-box^   man  .South  Wales," 
deep  farrow  had  been  eaten  into 
the  plate.    A  similar  corrosive 

action  was  not  observed  parallel  ^   p  mOa 

to  the  corresponding  row  of  riveU  at  the  fire-box  end.  rum 
to  one  longitudinal  row  of  riveta  a  furrow  bad  beea  eitej 
deep  as  to  reduce  tbe  thickness  of  tlie  pUte  from  thiee-e«hw 
to  less  than  one-eighth  of  an  inch.  Along  this  »•«""»"; 
boUer  is  supposed  to  have  given  way ;  the  ?!•*«•  f*^^^ 
asunder,  and  the  total  destruction  of  the  boUer  wss  the  ia»* 
diate  consequence.  v  »h«« 

"  Now,  whatever  be  tbe  cause  of  the  conosieo,  whetftff  w 

refer  it  to  the  oxygen  held  in  solution  by  tbe  «^' J"*^. 
decomposition  of  the  water  itself,  science  P"**^^  "SjT. 
the  means  for  ita  pitvention.  The  experiments  oi  rcpj 
Davy,  Van  Beck,  and  others  show  that,  by  suitably  «»|f,°; 
a  more  posiUve  metal  with  iron,  the  corrosion  i*.^'*"^.:!] 
the  latter,  so  that  it  is  thus  possible  to  preserve  iron  u^k,^ 
in  a  liquid  which,  under  ordinary  circumstances,  woaie  i^f^- 
attack  it.  .  ,^^ 

'"  If  tbe  explanation  which  refers  the  corrosMn  to  ej^^ 
chemical  deeompoeition  be  the  conect  one,  then  w  ^ 
where  iron  tubes  are  used,  instead  of  brass  ones,  twp     j 


caused  by  the  more  w  ke 
raekimt  aetiott  on  thesepista 
A  state  of  conosioa  st  fiiti- 
cnlar  spota  would  probsbly  b 


exttaU 


and  oxidation  ought  not  to  take  ph»e  to  the  '^"^ 
say  *  to  the  same  extent '  because  a  difference  m  ^ff^j^^nt. 
tion  of  two  pieces  of  iron  is  sufficient  to  ^^^^^Jz^^pieit 
homogeneity,  and  to  piodaee  fe^ile  eunsnto  vheaiT^ 
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m  imnwiBid  in  ta  •zeitmg;  liquid.  An  tetlon  of  thii  Idnd 
Btj,  perhtpg,  be  Mtnblitbed  between  the  iron  rifets  and  the 
platcf  they  nnite,  nadr  posiibly,  to  tUi  canee  ninv  be  teferred 
die  fnrrowi  whieh  are  eometimee  obeerved  to  follow  the  lines 
•f  jooedon.  It  wonki,  however,  he  haety  to  infer  from  a 
■ogle  initanee  that  thie  if  a  geneial  reeolt;  the  whole  snbject 
ieoiudi  A  thorooffh  examination,  and  a  far  wider  aeqnaiutanee- 
fhip  with  fiete  uian  two  hoare'  inepeetion  of  a  tingle  boiler 
coold  poitibly  farniah. 

''  The  longer  we  reflect  npon  thie  snbjeett  the  more  deeply  ranst 

ie  be  impreaeed  with  the  neeeeeity  of  aaaoetating,  in  the  con- 

itnetioo  end  management  of  steam  boilere,  the  linowledge  of 

thtnatoral  philosopher  with  that  of  the  engineer.    The  con- 

leiiMnesB  of  our  defioienev  in  this  respect  was  present  with 

Btff&en,  on  a  recent  oceasion,  I  ventared  to  state  that '  there 

111  ifeneiee  at  work  in  a  locomotive  of  which  the  maker  of 

it aever  dreamed,  and  which  may,  nevertheless,  convert  it  into 

IB  tofiM  of  deetmction.*    At  the  present  moment  it  might 

bedffiealt  to  eay  how  many  boilers  are  on  the  verge  of  ezplo. 

■OB  wttboat  any  single  engineer  being  aware  of  the  dsnger. 

Aflollier  point  deserving  of  attention  is  the   following: — 

Cooaioo  water  always  contains  a  quantity  of  atmospheric  air 

'Biolatkm.    Thin  air  may  be  expelled  from  the  liqnid  by  con> 

tiDsed  boding,  and  it  is  an  experimental  fact  that  water  thn* 

fited  from  air  poaoeeses  mechanical  properties  widely  different 

km  ordinary  water.    The  cohesion  of  the  liquid  is  enormously 

iiereiied,  in  consequence  of  which  it  may  he  heated  to  a  tem- 

pentare  far  beyomd  ite  ordinary  boiling  point  without  boiling  • 

Mt  when  it  does  boil  it  is  not  with  the  quiet  ebullition  of 

emoon  water,   the  liqnid  particles  snap  suddenly  asunder 

lie  a  broken  spran;^,  and  ebullition  is  converted  into  explosion. 

It  ii,  I  believe,  ih  fact  that  boilers,  after  standing  for  a  time, 

kfe  o(Ven  exploded  at  the  precise  moment  when  the  engineer 

tmed  on  the  sfeeam.    The  question  presents  itself,  whether 

the actioo  just  rmferred  to  msy  not  here  come  into  play?    If 

lb  water  has  he»n  snificiently  purged  of  air  and  then  left  at 

mU  its  augmented  cohesion  may  permit  of  its  bebg  heated  far 

ibdfc  the  botliag  point  due  to  the  pressure  npon  its  surfaee ; 

the  Bcchanieal  diatnrbance  produced  by  turning  on  the  steam 

voald  destroy  this  cohesion,  and  the  superhmted  liquid  would 

^lop  a  force  resembling  Uiat  of  gunpowder  on  the  applica. 

tion  or  a  lighted  match.    I  would  wish  it  to  be  borne  in  mind 

Alt  we  are  in  total  ignorance  as  to  the  practical  value  of  these 

l^^tions ;  but  the  investigation  whlen  the  subject  so  press- 

isgly  demands  jnnat  take  cognisance  of  them  all. — I  am,  ac., 

*'  (Signed)  John  Ttndall. 

"Ueut-CoL  Wynne,  B.E.,  Ac,  Ac*' 


The  explanation  I  pnt  forward  differs,  therefore,  in  toto 
from  that  of  Mr.  D.  K.  Clark.  He  first  accepts  the 
xmmon  stoker's  notion  of  pitting,  and  ascribes  it  to  some 
pans  being  *'  softer"  than  others.  With  this  he  jumbles 
up  Professor  Tyndall's  ohservation  about  the  brass  tubes. 
He  is  entir^y  unaware  of  the  three  facts,  amongst  others, 
^e  bringing  together  of  which  has  enabled  me  Ao  put  for- 
vird  an  expla^tion  of  the  pitting  of  steam  boilers : — 1. 
Ilut  boilers  with  iron  tubes  are  often  more  affected  than 
tbne  with  brass  tubes ;  2.  That  cast  steel  boilers  are  not 
^«ted  in  the  form  of  pock  marks  at  all ;  3.  That  com- 
uioo  plate  consists  of  interlaced  portions,  which  are  not 
eiectro-homogeneous — an  important  observation  first  made 
^^3(r.  Hallet,  whom  I  quote.  The  weak  galvanic  circuit 
between  the  iron  shell  and  the  brass  tuhes,  first  alluded  to 
by  Professor  TyndaU,  and  then  adopted  by  his  disciple, 
Hr.  Clark,  might  account  for  an  equally  spread  corrosion, 
t>Qt  not  for  the  <*  pock-marks."  In  truth,  it  has  been 
noticed  by  many  obeervera,  amongst  whom  is  Professor 
Faraday,  thai  ordinary  zinc  plates  in  a  galvanic  battery 
3Te  pitted  in  just  the  same  way,  and  with  an  attendant 
low  of  discharging  force.  Of  course,  Mr.  D.  K.  Clark 
may  have  known  every  one  of  these  things,  but  it  was 
■tarcely  kind  to  his  readers  not  to  have  published  them. 


MR.  n.  X.     0LABK*B    THSORT, 

in  eztetUOt  OF  FUBBOWlNa. 

*'    •    .    fiot  this  explaaa. 

tion  does  not  meet  the  frequent 

f^e  of  A  straight  continuous 

tarroWfCut  like  a  groove,  upon 

tte    lurface.      Narrows     are 

observed  to  be  formed  psrsllel 


A  POBTlOlf  OP  YOUR  C0RRB8- 
fondsnt's  XTPLAKATION 
OF  "  FURROWING.'  (p.  388.) 

.......    **  Bmemon  showed, 

more  than  sixty  years  ago,  that 
the  stress  tendioK  to  split  in 
two  an  intemaHy  perfectly 
cylindrical  pipe,  submitted  to 


to.  and  dose  to,  the  rivetted 
joints.  Not  in  any  case,  that 
we  are  aware  of,  have  they 
been  found  at  any  notable  dis- 
tance from  a  rivetted  joint,  nor 
otherwise  than  parallel  to  one. 
The  inference  is  inevitable  that 
there  is  a  relationship  betwixt 
them;  and  our  conviction  is, 
that  the  alternate  tension  and 
relaxation  of  the  plates  at  the 
joints,  as  the  steam  is  got  up 
and  let  down,  are  attended  by 
an  alternate  distortion— incini* 
ent  it  may  be — and  resumption 
of  the  normal  form,  a  bonding 
and  unbending  of  the  plate  on 
each  side  of  the  joint ;  in  con- 
sequence  of  which  the  texture 
of  the  metal  is  gradually 
loosened  in  lines  near  to,  and 
parallel  to,  the  joint,  and  it  is 
thus  open  to  corrosive  action. 
On  this  interpretation,  the 
commencement  of  a  groove  or 
furrow,  establishing  a  weak 
place,  and  concentrating  the 
action  there,  would  suflace  to 
extend  and  deepen  it  to  the 
dangerous  limits  occasionally 
announced  by  exploeion. 

"  The  wMkness  attendant 
on  lap  joints  is  strikingly  ex- 
emplified in  the  lap- welded 
joint  when  subjected  to  extreme 
tension;  the  tensile  strength, 
though  the  metal  at  the  weld 
is  perfectly  solid  and  fully  as 
strong  in  itself  as  the  body  of 
the  ^te,  is  much  below  that 
due  to  the  regular  section  of 
the  plate.  Here  there  is  no 
elementary  weakness  in  the 
reduction  of  metal  by  rivet- 
holes  ;  the  inferiority  of 
strength  arises  solely  from  the 
bending  of  the  plates  on  both 
sides  of  the  lap,  and  the  over* 
straining  of  the  fire-hox  in  the 
endeavour  to  attain  tne  position 
ot  stability. 

'*Mr.  John  Sewell,  com. 
menting  on  the  corrosion 
of  locomotive  IxHlers,  ascribes 
the  furrowing  of  pistes  at  rivet 
joints  to  the  interruption  of 
the  vibrations  of  the  boiler  by 
these  joints,  the  localisation  of 
the  fatigue  at  these  places,  and 
the  increased  susceptibility,  in 
consequence,  to  corrosive  ac- 
tion. This  action  has,  doubt- 
leas,  a  tendency  to  aggravate 
the  evil  of  lap-jointing;  but 
we  are  disposed  to  ascribe  the 
evil  to  the  lateral  bending  and 
unbending  of  the  plates  as  the 
primary  cause. 

**  The  furrowing  of  lap. 
jointed  plates  reads  an  im- 
portant lesson  on  the  real  and 
intimately  practical  value  of 
direct  connection  and  direct 
action  in  exerting,  transmit- 
ting, or  resisting  forces.  Tha^ 
the  furrowing  of  plates  at  the 
rivetted  joints  results  from  the 
indirectness  of  the  strain  of  the 
steam  pressure,  is  rendered 
still  more  probable  by  the  an- 
alogous furrowing  which  results 
from  reciprocating  strains  of 
another  kind.  In  the  more 
ancient  classes  of  engines,  in 


the  pressure  of  a  ilutd  from 
the  interior,  is  as  the  diameter 
of  the  pipe  and  the  fluid 
pressure.  He  also  showed 
'  that  the  stress  arising  from 
any  pressure,  upon  anv  part, 
to  split  •  it  longitudinally, 
traversely,  or  in  any  direction, 
is  equal  to  the  pressure  upon  a 
plane  drawn  perpendicular  to 
the  lice  of  direction.'  As  in  a 
boiler  the  thickness  of  the 
metal  is  small  compared  with 
the  radius,  the  circumferential 
tension  has  been  assumed  to 
be  uniformly  distributed ;  and 
the  strain  per  unit  of  length 
upon  the  transverse  circular 
joint  bein^  only  half  that  npon 
the  longitudinal  joints,  the 
strength  of  the  latter  has  been 
taken  as  the  bssis  of  the  cal- 
culations for  the  tensile 
strength  of  the  joints.  But 
in  taking  the  internal  diameter 
of  the  twiler  as  the  point  of 
departure,  the  internal  section 
has  been  assumed  to  be  a  cor- 
rect circle,  which  would  only 
be  practically  true  in  the  case 
of  a  cylinder  bored  out  in  a 
lathe,  and  never  in  that  of  a 
boiler.  Two  of  Bmersoa's 
eoroUaries  from  his  first  pro- 
position have  in  fact  been 
neglected.  He  shows  that  if 
one  of  the  diameters  be  greater 
than  another,  there  wiu  be  a 
greater  pressure  in  a  direction 
at  right  angles  to  the  larger 
diameter ;  the  greatest  pressure 
tending  to  drive  out  the  nar- 
rower sides  till  a  mathe- 
matically true  circle  is  formed. 
The  second  is  that  if  an 
elastic  compressed  fluid  bo 
enclosed  in  a  vessel,  flexiUe, 
and  capable  of  being  distended 
every  way,  it  will  form  itself 
into  a  sphere.**  A  number  of 
proofs  can  be  adduced  that  both 
these  influences  are  more  or  less 
at  the  bottom  of  the  wear  and 
tear  caused  by  the  direct  action 
of  the  steam. 

*•  From  1850  to  ISM  forty 
locomotive  explosions,  causing 
a  loss  of  human  life,  have  oc- 
curred in  the  United  Kingdom. 
The  Board  of  Trade  reports  in 
the  blue-books  presented  to 
Parliament,    and    more    es- 

Kicially  those  by  Captain  Tyler, 
.E.,  probably  form  the  most 
valuable  and  connected  series 


*  The  action  of  a  llukl  pressing 
with  equal  farces  in  all  directioas 
can  be  evidently  represented  as  to 
foroe  and  direcuon  by  Innumer- 
able radii  of  equal  length  led 
trtxm.  a  single  pcdnt  in  all  direc- 
tions. Upon  Uils  principle  may 
be  explained  the  ^erloal  atu^w 
of  ioap  bubbles,  or  the  bulbs  of 
thermometers  (blown  while  the 
glass  was  in  a  plastic  state ),  of  the 
thin  India-rubber  baUs  used  as 
playthings,  and  which  are  formed 
by  forcing  air  into  india-rubber 
tubes  closed  at  one  end.  Gas  and 
air  bubbles  in  water  are  neces- 
sarily flattened  by  the  hydrostatic 
proMure.  It  is  upon  that  prin- 
ciple that  a  gun  of  soft  ductile 
Iron  often  bulges  out  at  the  breech. 
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which  the  cyliadera  are  fixed 
to,  and  work  from,  the  smoke- 
hex  platet,  the  alternate  for- 
ward aod  backward  straina  by 
the  steam  pressore  on  the  pis- 
ton have  been  observed  to 
weaken,  and  to  sabject  to  cor- 
rosion and  leakage,  the  sab' 
stance  of  the  plate  along  the 
edge  of  the  anglciron  at  the 
janction  with  the  barrel.  In  far- 
ther corroboration  of  this  doc- 
trine, Mr.  Colbam  statea  that 
he  is  not  aware  that  any  acci~ 
dents  from  farrowing  of  boiler 
v^tes  have  taken  place  in  the 
ITnited  States;  and  we  believe 
that  their  immuDity  from  acci- 
dents from  this  soarce  is  to  be 
ascribed  to  the  ase  of  very 
thin  boiler  nUtes,  qosrter  to 
five-sizteentns  of  an  inch 
thick."    (Pages  16  and  16.) 

We  will  now  see  whence 
Mr.  D.  K.  Clark  got  his  no- 
tion *'  that  the  furrowing  of 
plates  at  the  rivetted  jointa 
results  from  the  indirectness 
of  the  strain  of  the  steam 
pressure."  At  page  6  of  bis 
work  I  find  that  he  men- 
tions, en  pastarUt  an  able 
painphlet  published  by  Mr. 
A.  fit.  Renton,G.E.,  in  1856, 
on  Bertram's  patent  welding 
process  (London:  J.  Scad- 
ding).  This  gentleman  also 
furnished  Mr.  Clark  with  a 
number  of  experiments 
made  at  Woolwich  by  the 
Admiralty,  in  order  to  test 
the  resistance  of  plate 
joints,  and  more  especially 
Bertram's  Joint. 

**  The  comparative  strain,*' 
says  Mr.  Kenton,  "which 
the  samples  of  single  ri- 
▼etting  bore  (thoagh  in  some 
alight  degree  iDflaenced  by  its 
length)  was  from  40  to  60  per 
cent,  of  that  borne  by  the  solid 
plate,  the  thinner  plates  bear- 
mg  the  larger  proportion— 
that  is,  the  strength  of  the 
three-eighth  inch  lapped  plates 
was  60  per  cent  of  that  of  the 
solid  plates,  while  that  of  the 
half.ineh  pUtes  was  only  40 
per  cent.,  whereas  the  pro- 
portionate section  of  metal 
between  the  tivets  was  62^  per 
cent,  in  both  cases. 

**  It  will  be  obvious  from  a 
reference  to  Tredgold's  formnla 
in  the  first  vol.,  'Trans.  Inst. 
Civ.  Eng.,'  that  the  resutance 
of  any  given  section,  when  the 
line  of  the  straining  force  is 
Aot  in  the  axis  of  the  material, 

t 
is  in  the  ratio  of  — — 

compared  with  that  of  the 
coincidence  of  the  two  as  nnity« 
in  which  d  is  the  distance 
between  the  nearest  side  of  tbo 
section  and  the  axis  or  line  of 
the  force  applied,  and  (,  the 
thickness  of  the  piste,  from 
which  it  is  evident  that  the 
resistance  decreases  in  a  ranch 


of  records  extant  on  boiler  ex- 
plosions. This  is  more  espe- 
cially the  case  with  regard  to 
wear  and  tear  caused  by  the 
direct  action  of  steam  nn- 
masked  by  the  effects  of  the 
fire,  as  the  barrel  and  outside 
fire-box  of  a  locomotive  cannot 
be  said  to  be  under  the  direct 
action  of  the  heat.  Per- 
haps the  vibration  of  the 
boiler  through  the  motion 
on  the  line  may  intensify 
thu  action,  bat  it  is  clear 
that  vibration  cannot  be  a 
primary  cause.  The  majority 
of  the  reports  are  illustrated 
by  csreful  drawings.  Eighteen 
of  the  forty  boiUm  gave  way 
at  the  fire-box — eleven  from 
the  crown  of  the  inside  fire- 
box being  blown  down  upon 
the  tobe  plates;  seven  from 
the  shells  or  sides  giving  way  ; 
twenty  burst  at  the  barrel; 
and  two  may  be  ascribed  to 
miscellaneous  causes,  from  an 
originally  defective  plate,  and 
from  running  off  the  line. 
Leaving  out  all  those  which 
occurr^  at  the  fire-box,  as  the 
majoritv  of  these  might  be 
ascribed  to  other  influences 
then  direct  pressure,  all  the 
twenty  explosions  of  the  barrel 
could  be  traced  either  to  in- 
ternal furrows  or  tocracks,  both 
running  psrallel  with  one  of  the 
longitudinal  joints  of  one  of 
the  rings  forming  the  barrel. 
All  the  joints  which  thus  gave 
way  were  lap-joints ;  and  the 
furrows  or  the  cracks  (and  the 
former  greatly  preponderate 
in  number)  oeeur  at  the  edge 
of  the  inside  over-bp,  and 
therefore,  jast  at  the  point 
where  the  diminution  of 
diameter  caused  by  the  lap- 
joint  would  be  most  affected  by 
the  pressure  of  the  steam. 

**The  plate  at  the  chsnnels 
shows  distinct  traces  of 
lamination  through  the  cross- 
bending,  and  it  is  probable 
that  plate  of  a  good  material 
will  gradually  laminate,  while 
inferior  metal  will  crack 
through  in  less  time.  Nor 
are  these  furrows  found  with 
only  lap-joints.  Butt-joints, 
with  a  strip  inside  the  boiler, 
and  thus  destroying  the  equili- 
brium of  internal  pressure, 
have  been  found  to  be  attended 
with  similar  furrows.  Chan- 
nels of  exactly  the  same 
character  have  been  observed 
in  locomotive  boilers  with  lap 
joints,  which  have  exploded  in 
Germany.* 

'*  Similar  furrows,  again, 
have  been  noticed  m  marine 
boilers,  and  in  old  boilers 
generally,  longitudinal  furrows 
being,  of  course,  about  twice 
as  dangerous  as  those  appearing 
transversely.  The  smoke-box 
tube  plates  of  inside  cylinder 
locomotive  engines  have  been 

•Organ  fur  die  Forttichritte 
(let  LisenbahnTTCkCDi.  U6i,  p. 
1»9. 


noticed. 

**Theinddefibfesof8pliU 
beat  nf)  while  cold  ore  moo- 
sarily  initially  in  a  stsU  of 
compression.  When  the  pro- 
sure  from  the  inside  cobm* 
on,  striving  to  fonnapeiftt^ 
cylinder,  the  plate  gets  bntto 


higher  ratio  than  the  area  of  found  to  be  similarly  iuAosneid 

the    section    increases;   and  by  the  noking  aetionofthe 

hence  the  inadeqaacy  of  an  engines,     showing     fairovi 

increased  thickness  of^plate  to  aioaad  the  eylindiv  flaoga. 

obtain  a  proportionate  increase  A  parallel  ease  b  often  fosBl 

of  strength— an  objection  to  in  Lanoashue  with  the  cod* 

which  the  soarf-welded  joint  plates  of  doable-floedFaiibsim 

is   not    liable,    as    the   full  boilers,  which  nay  have  ben 

strength  of  the  plate  is  always  too  stiffly  stayed  to  tbe  bam  I 

obtained."  Circular  fonows,  canssd  hj  tht 

As  to  Mr.  D.  K.  Clark's  confined  motion  of  the  esd- 

having  first  pat  forward  the  pistes  are  sometimes  foood  it 

explanation  that  farrows  are  ^  ^,^S  ^'H]^  "* 

caused  by  an  alternate  back-  ?"«•  ^  jolntmg   the   mtcm^ 

ling  of  the  plate,  sach  an  f  •"  *?  ^  tnd-i^Utes.  Brt 

ill^ion  woalke'dispell«i  ^'KLI'^rrniSJSlE! 

by  a  perusal    of  the    late  ^ith  loeomotive  boOers.  lb 

Mr.  Frederick  Braithwaite's  is  doe  to  the  high  pnsim,is 

paper,  <•  On  the  Fatigue  of  the  thieker  plates  cam^ « 

Metals,"  read  in  1854,  be-  coarser  lap,  andmoreei|iQi]Ij 

fore  the  Institution  of  Civil  to  the  faot  that  the  v^d 

Engineers.    This  brief  ex-  *><«^  cannot  be  theros^} 

planation,  due  to  Mr.  Braith-  "?*»"•{  ^'f***™*  ^JT^  ^ 

waite,  was  adopted  by  Mr.  *»**■'  thetthv  enabliar  tk 

D.  Gooch,  in  a  letter  to  the  1»'Z!L  ^  '"^  *^"  "* 

Board  of  Trade,  published 

four  years  before  the  issue 

of  Mr.  D.  K.  Clark's  book. 

Similai'ly,    in     1859,    Mr. 

Adamson,  of  Hyde,  discussed 

these  matters  of  farrowing 

before    the    Institution    of     .  -   , 

Mechanical     Engineers    of  *"*  ^^  ^T  »*•  «*?  «L"**°^ 

Birmingham,  as  an  action  °"  "^^  f^^lS^  KfS.^ 

^  ti  « -  i.  .  sure  on  the  other.    If  toe  mo 

well  known  by  engmeers  to  ^e  bri?t£^ It  may  cmk  right 

be  dueto  alternate  buckhng,  ^^^  .\^  dacUle,theoat«d« 

or,  indeed,  to  anyone  who  fibres  gradually  lose  their  «1»^ 

had  bent  to  and  fro  a  piece  tioity,  and,  necessarilj  sided 

of  wire  or  of  plate.  by  other  eaases,  crack  sviy. 

This  acticn  is  progressive,  and  probably  very  rspid  to 
wards  its  later  stage.  Once  a  weak  place  formed  ItKlf, 
it  would  have  to  do  more  and  more  of  the  work.  Even  vbec 
pulled  hy  the  direct  tension  of  the  testing  machine,  a  Isp-joint 
Dehaves  in  a  somewhat  similar  way.  For  instance,  a  f  io.  hp. 
solidly  welded  by  Bertram's  process,  has  only  half  the  stieogtb 
of  the  solid  pUte  ;*  while  the  three-eighths  of  an  inch  Isp-veU 

has  actually  two-thirds  of  the  strength  of  the  solid  plate 

**  There  is,  however,  another  important  appearanos  to  bs 
noted  with  respect  to  these  furrows.  An  iron  tj^ttixft^ 
vessel  under  internal  pressure  would,  of  course,  ruptare  koc 
before  it  could  assume  a  spherical  shape,  from  its  rao|ti  d 
elasticity  and  of  ductility  being  so  short.  But  it  ma^'  bea>^ 
to  be  undergoing  three  district  stresses  in  as  many  diredHB*- 
There  is  a  stress  acting  on  the  ends,  and  tending  to  roptotty 
boiler  in  two  halves  in  a  direction  parallel  to  the  axis ;  then* 
the  stress  which  is  hoop  tension  in  a  tmo  cirele,but  which  icM 
with  a  cross  bending  strain  in  an  ordinary  boiler;  ta^ 
there  is  the  stress  which  tends  to  make  it  assame  the  Bbue 
of  a  barrel,  or  to  bolge  it  ont  in  the  centre  of  its  lesp- 
The  precise  action  on  a  material  of  several  strsini  lih< 
this  is  a  portion  of  the  strength  of  materials  which  is  itu^ 
completely  unknown.  Its  probable  effects  might  be 
illustrated  by  the  ease  with  which  a  stretched  India  robber 
ring  is  cut  through  with  a  knife,  or  that  with  which  i 
column  under  compression  is  broken  by  a  blow  from  a  hsmncr, 
or  by  the  simiUr  ease  with  which  a  tnbe  under  tension  is  ff^ 
by  a  shan  blow ;  in  fact,  the  operatbn  of  eanlking  a  dtfceCiTe 
boiler  aooer  steam  seems  to  often  give  it  the  fiaiihing  itntc 
which  causes  an  explosion.  Tlie  new  boiler  which  baist  fno 
a  defective  plate  at  the  Atlas  Works,  Manehester,  in  l^M 
that  which  bunt  through  a  crack  at  a  longitudinal  joint  Itft 
January  at  Peterborough,  both  gave  way  whilst  being  caoikN. 
This  again  accounts  for  the  fsct  that  adjacent  boikn  tomt- 
times  explode  one  after  the  other,  pointing,  at  the  lame  tinC' 
to  the  danger  into  which  a  sound  boiler  may  be  thrown  bj  *o 
explosion.  Upon  the  same  principle  it  is  probable  tbst  tbf 
modern  guns,  built  up  from  strained  rings,  will  he  esfilr  P"J 
hwt  de  combat  by  shot.    The  probability  is  that  a  oanber  <* 

•  "  Recent  Practice  on  the  Locomotive  Gngias,"  p*  9* 
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limolttneoaa  stniDS    in    different  directions    diminiBh    the 
flastieitj  of  the  material  that  woald  allow  it  to  yield  in  any 
men  diieciioo.    However  thii  may  be,  it  will  be  teen  that  it 
is  only  the  preifare  on  the  enda  of  the  boiler  acting  parallel  to 
the  ub,  and  tendiof;  to  tear  the  cylinder  throngh  tranavenely, 
which  heirs  fairly  on  the  rivetted  joint,  or  rather  on  that  metal 
between  the  rivets  which  is  left  after  punching.    Unless  the 
ejlioder  be  perfectly  correct  inside,  the  circomferentlal  strain 
icMlfei  itself  into  croes  bendinff ,  shifting  the  dangerous  section 
fran  the  iron  left  after  punching  to  the  metal  at  the  over-lap. 
17ith  respect  to  the  stress  tending  to  bulge  the  cylinder  in  the 
ctnire.  it  is  dear  that  if  we  suppose  a  strip  cut  out  from  the 
cBtiR  leoffth  of  the  boiler,  each  portion  of  the  length  of  this 
itrif  OMild  be  regarded  as  a  beam  under  an  uniformly  distri- 
ktriioad.    As,  however,  with  the  lap  joint  there  is  a  double 
tkicbess  of  meUl  transversely,  that  joint  is  the  strongest  and 
idftat  portion  to  resist  the  stresses  tending  to  bulfre  out  the 
erliodrr  in  the  middle,  and  also  to  tear  it  into  two  halves.    This 
dMswme  justification  for  the  belief  of  old  boiler,  makers  he- 
lm riretted  joints  were  tried  under  a  direct  tensional  load,  that 
dujoiBtsare  the  strongest  parts  of  the  boiler.    And,  Indeed, 
thi»  ii  what  we  find  in  practice.    The  thinnest  portion  of  the 
Iflofitadinal  furrows  is  generally  exactly  in  the  middle  of  the 
plite,  sod  this  is  causMi  by  the  longitudinal  stress,  which  is 
u&af:  at  right  angles  to  the  transverse  cross-bending  stress. 
Aitrip  cot  from  joint  to  joint  b,  in  one  respect,  in  the  con. 
diti^is  of  a  beam  supported  at  both  ends,  uniformly  loaded 
throanbont  its  lengin,  and,  according  to  known  principles, 
tbeicfore  giving  way  in  the  middle." 

Now,  if  there  be  any  virtue  in  words,  it  is  clear  that 
Mr.  D.  K.  Clark  simply  assimilates  the  strain  on  a  lap-joint, 
vhea  made  np  into  a  boiler  shell,  to  the  tension  which  it 
mdeigoes  by  means  of  the  straight  puU  of  a  testing 
machioe.  Amongst  other  litUe  things  forgotten  by  him  is, 
therefore,  the  tendency  of  the  imper^ctly  circular  shell  to 
fonn  a  correct  circle.  This  does  not,  correctly  speaking, 
cAQw  what  Mr.  Clark  terms  "  indirectness  of  strain,"  but 
complete  cross-bending.  Perhaps  Mr.  Clark  will  favour 
OS  with  an  explanation  of  the  fact  that  butt-joints,  with  a 
covering  strip  inside,  and  with  which,  in  the  testing  ma- 
chioe, there  can  be  no  "  indirectness  of  strain,**  also  lead  to 
Arrowing,  while,  when  the  plate  is  outsit,  no  furrowinsr  ig 
iooDd  to  take  place.  Mr.  D.  K.  Clark  next  states,  * •  In  addi- 
tion, my  explanation  of  the  destructive  action  of  unequal  ex- 
pansion of  the  fire-box  of  locomotives  and  the  shell,  upon 
the  stay  bolts,  in  straining  them  laterally  beyond  the 
limita  of  elasticity,  and  thus  permanently  weakening  them, 
yas  published  at  the  same  time  [Recent  Practice,  pp.  16, 
1^].  and,  I  think,  anticipates  all  that  Mr.  Paget  has  just 
vntteo  on  the  same  subject.**  Having  been  vainly 
itriviog  to  find  an  application  of  this  assertion,  perhaps 
^r-  D.  R.  Clark  will  kindly  substantiate  it  by  pointing 
to  the  passage  in  his  work.  I  see,  however,  that,  at  page 
^0,  the  author  proposes  to  strengthen  fire-box  stay  bars 
"^7  straining  them  beyond  the  limits  of  elasticity,'*  an 
pf^iion  which  appears  to  '*  destroy**  stay  bolts,  though 
it  improves  stay  bars. 

Ttv  only  information  I  have  borrowed  from  Mr.  B.  K. 
^^i^i  book  on  **  Recent  Practice  in  the  Locomotive 
^ioe**  are  the  results  he  publishes  of  the  tests  con- 
^Qisted  by  the  Admiralty  on  Bertram's  welded  joints. 
This  I  have  acknowledged  by  a  reference. 

F.  A.  Paget. 
I!),  Adam-street,  Adelphi.  W.C.,  ISth  May,  1865. 


Oih  FBOM  Til  Seed.— Sib,— In  the  Journal  of  the  21st 
April,  I  notice  the  following  extract  from  the  Engliahman  : 
•■'"  it  has  lately  been  an  important  question  among  the 
t«a  planters  what  to  do  with  the  large  quantity  of  tea- 
'eed  now  available.  It  will,  therefore,  be  an  interesting 
fact  for  thetn  to  leam  that  a  trial  was  recently  made  at 
Calcutta  to  produce  oil  from  tea-seed.  The  rc&ult  would 
8«eni  to  prove  that  three  maunds  of  tea-seed  will  yield 
about  cue  maund  of  oil.  This  oil  is  similar  in  appearance  to 
olive  oil."  I  cannot  help  feeling  a  little  surprise  that  the 
EnglUhman  and  the  tea  planters  of  India  should  have  to 
learathis  "  interesting  fact  **  so  late  in  the  dsy— a  fact, 


like  many  others  of  more  recent  western  discovery,  ss 
old  as  the  bills  in  the  far  East.  Were  some  of  those 
gentlemen  to  put  themselves  on  board  a  steamer, 
and  take  a  run  round  to  Hong  Kong,  they  would 
not  only  improve  their  health  by  a  delightful  two 
weeks'  trip,  but  also  have  the  pleasure  of  discovering 
for  themselves  the  fact,  that  in  that  colony,  as  in  China 

f:enerally,  tea  oil  is  in  common  use  for  domestic  purposes, 
n  my  own  household,  during  my  sojourn  in  that  part  of 
the  world,  1  never  used  any  other  oil.  Tea  oil  burns 
with  a  clear,  bright  light,  and  is  free  from  unpleasant 
odotur.  This  is  one  more  illustration  of  the  adage,  that 
**  There  is  nothing  new  under  the  sun.**  J.  B.  8. 
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Its  Eztenaian  to  Anstraliaaad  China.** 

Zoological,  Si. 

£thoologiMl,  4.    Awmifci  Meeting. 

Royal  Inst.,  4.    Prof.  Franklaad,  **  On  Organic  Chemistry.** 
Win.  ...Society  of  Arts,  8.     Mr.  T.  M.  Gladstone,  **0n  Anchors 
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from  Cmmiuicmtrt  qf  PtUtatt  Joumalt  ^ay  I2th, 

Orahts  op  Pbotisionil  PnarxcTiov. 

Animal  charcoal,  reburning  of— 1198 — T.  White. 

Artificial  arms  and  hands— 1186 — W.  E.  Newton. 

Bearings  for  mechanical  purposes— 109— F.  G.  HulhoUand  and  T. 

Dugaid. 
Beds  and  bedsteads,  folding— 1228— W.  £.  Newton. 
Bottles,  removing  oorks  from  the  interior  of— 1133— G.  Haseltine. 
Bread,  &c,  baking  of— 1108-J.  Y.  Betts. 
Buttons,  manufiicture  of— 1199— G.  A.  Hnddart. 
Cartridge  cases,  charging  and  closing— 1182— K.  A.  Brooman. 
Chain  cables,  manufacture  of— 624— J.  Hhortridge. 
Cranes — b«4— W.  Irlam. 

Croquet,  mallets  used  in  the  game  of— 1181— J.  F.  I^ltham. 
Digglngmachinery- 1124— O.  C.  Evans. 
Driving  bands,  straps,  &c.,  fasteners  for— 1223— J.  F.  Alexander  and 

T.  F.  Cskhin. 
Drying  cloths,  portable  hot  rooms  for— 1136— W.  Williamson. 
Dyeing  yarns— 1193— K.  Ferrie.  J.  Murray,  and  A.  Wilson. 
Electric  telegraphs— 678— H.  W.  Cook. 
Electric  telegraphs— 960— A.  Millar. 
Embossing  presses— 1224— K.  Fenner. 

Fibrous  substances,  preparing  and  spixming— 1160— W.  Oxiey. 
File  blanks,  apparatus  for  roiling  or  shaping— 1190— £.  McNallT. 
File  cutting  machines— 1 172— J.  Dodge. 
Fire-arms— 12U7—E.  Delia- Noce. 
Fire-arms,  breech-loading- 1177— J.  Carr. 
]f1re-escapes— llOi— T.  D.  Whitehead. 
Flowers  and  leares,  arrAngement  of— 1187- T.  C.  Mareb. 
Fluids,  apparatus  for  raising— U91-  J.  Bernard. 
Furnaces- 1186— D.  Mmpson. 
Furnaces,  smoke- consuming— 1162— R.  A.  Brooman. 
Gas-ammonical  engines— lu74—L.  de  St.  Ceran. 
Gas  engines- 986— P.  Hngon. 
Gas  regulators— 1109— F.  Wise. 
Guns,  breech-loading— 1197— L.  W.  Broadwell. 
Hydraulic  pullingJacks-1176-J.  Tangye. 
InraUd  carriages— 1120— U.  E.  Newton. 
Jacks  used  when  roasting  and  baking— lioo—W.  RoMasoa. 
Knife  cleaning  machines— 1213— .).  C.  Davis. 

Letter  clips.  Ac,  manufacture  of— 933— T.  Corbott  and  R.  HarrlnttOB. 
Liquids,  measuring  the  flow  of— 1160— T.  Walker. 
Liquids,  steam,  and  gases,  valves  for— 1226 — T,  Russell. 
Locks  and  lock  furniture— 1194— W.  H.  Tucker. 
Looms,  pickrrs  for— 1200— O.  P.  Dodge. 
Looms,  seif-Pciing  temples  for— 1142— C.  and  O.  Eastwood. 
Lubricating  fricil.nal*urfacc»-ll76-J.  W.  Lowther. 

A^an^les-r'!^^v"?v-tT*r'!"^,'^,^*^^'°'-"^^ 
vii"         *"*'"""  •  ^^  °"*'  ^'l  J*  J«  Cooper. 
3Iarine  steam  engines-12l2-D.  Rankin. 


Masts,  spars,  Ac,  machinery  for  catting— 1179— 8.  Harrey. 
Metals,  compositions  for  preserving— 1164— J.  N.  Brown  and  T.  D. 

Clare. 
Meuls,  furnaces  for  smelting  and  melting— 1183— W.  Balk. 
Metals,  machinery  for  moulding— 1123— K.  Canham. 
Metal  tubes  and  rods,  flnishiog  and  polishing- 1229— T.  Allcock. 
Motive  power,  apparatua  for  acquiring— 1166— C.  Jaoqnelin,  jua. 
Needle  guns,  breech-loading— 1146— J.  F.  C.  Carle. 
Pencils,  everpointed— 1216— W.  E.  Wilev. 
Penholders,  manufacture  of— 1236— M.  H.  Regain. 
Petroleum,  lUuminating  apparatus  for  burning— 123T— P.  A.  le  Coolt 

de  Kontslaemoreaa. 
Pig  iron,  manoiacore  of— 1208— H.  Bessemer. 
Propelling  vessels— 1216— M.  W.  Ruthven. 
Reducing  friable  substances  to  powder— 1178— H.  W.  Wood. 
Resinous  gum  or  balsam— 1173— G.  T.  Bousficld. 
Revolving  shafts,  apparatus  for  receiving  the  thmst  of- 1234— E.  T. 

Read  and  J.  B.  >yfe. 
Rockets— 1103— W.  Hale. 

Rocks  and  miaerals,  excavatiag  aad  blastiaf— 1199— J.  Barand. 
Sewing  and  embroidering,  nutfiinery  for- HOT— O.  Momby. 
Sewing  machines,  guide  applicable  to— lOiT— F.  B^^tj  aaitB. 

Sayers. 
Ships,  fostealng  wooden  planking  to  iron  thmm  la— 1191-W.  Bsi- 

band. 
Blok  or  loirm,  admUlsttring  nourishment  to  tho— 1140— WXMp 
Spectacles,  opera  glasses,  Ac— 1206— J.  Gutakaaiu 
Steam  engines,  double  cylinder- -860— J.  Rooke. 
Tablets,  tickets,  Ac— 1196- C.  Gammon. 
Textile  substances,  ascerulning  the  degree  of  torsion  and  resistaan  a 

the  threads  of— 1236— P.  A.  le  Comta  do  Fontainemoreao. 
Thrashing  machines,  fkn  or  exhaust  for— 1341— W.  E.  oeoge. 
Utilising  ihe  heat  ot  steam,  apparatus  for— 864— D.  E.  Blacke. 
Vegetable  and  animal  substances,  apparatus  for  disintegratiog— llti 

-F.  D.  P.  J.  Cabaason. 
Violet  coloring  matters,  obtaining— 1098— E.  Bmltli  aad  C.  Stebrf. 
Watcr-closeu,  indicators  and  fastenings  for— 1096— U.  K.  Taylor. 
Waterproof  fabrics- 1219— W.  E.  Aewton. 
Waterwheels— 11H9— A.  C.  Henderson. 
Wood,  planing  and  moulding— 143 » J.  Robinson  and  J.  Smith. 
Yarns  and  Uireads,  bleaciung  aad  dyeing— 718— L.  Qaatert. 

IirvsKTioxB  wrrH  Complbti  SpaarioinoM  Fkx>n>. 

Fog  signals,  apparatus  for  prododng— 1266— E.  Richardson. 
Printing  types,  machinery  for  setting  and  distributing— 1271-1 

Clark. 
Regulating  distances,  engines  and  tools  for— 1346- W.  F.  Stanler. 
Textile  fkbrics,  drying  and  stretching— 123&—G.  T.  Bousfield. 
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Okdinart  Mbbtinos. 

Wednesday  Evenings  at  8  o'clock. 

Mat  si.— Derby  Day. — No  Mbbtimo. 

June  7.—Ezirm  Meeting,-^"  On  the  Policy  of  an  Amal- 
pmaiiOD  oi  the  RaiilWAya  of  the  United  Kingdom,  under 
Government  Management."  By  Willum  Hawjbs,  Esq., 
CfaiiriDAn  of  the  C^oiincil. 

Conversazione. 
The  Council  have  arranged  for  a  Conversa- 
zione  on  Wednesday,  the   14th  June,  at  the 
South  Kensington  Museum,  cards  for  which  will 
shortly  be  issued. 

Ihternational    Exhibition   of    1862. — Jury 

Reports. 
The  Council  beg  leave  to  announce  that  there 
are  a  small  number  of  copies  remaining  of  these 
Keportfi,  which  may  now  be  had  on  application 
«t  the  Society's  House,  price  £1  58.  in  cloth,  or 
Sil  lis.  6d.  bound  in  morocco. 


liomMiiss  of  tire  Sooeis. 

Twenty-fourth  Ordinary  Meeting. 

Wednesday,  May  24th,  1«65 ;  W.  Hawes, 
Euq.,  Chairman  of  Council,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Hiwkin8,H»'nry.  Wallingford,  Berkshire. 

Bolrovd,  Edwardp  Churdh-street,  Wimbledon,  8.W. 

Miller,  James  Gordon,  Financial  losoranee  Company,  60, 

KiDg  William-etreet,  E.C. 
Payne,  Wyndhara,  32,  Kensington-jguare,  W. 
Smith,  Thomas  Roger,  67,  Strand,  W.C. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

floman,  JaliuB.  86,  The  Grove,  Cambcrwell.  S. 
Hunt,  Alfred  Terrett,  1,  Encombe-teiTace,  Wandsworth- 
road,  S.W. 


The  Secretary  called  attention  to  a  peculiar 
kind  of  slow-burning  fuel,  described  at  page  469, 

The  Paper  read  was — 

ANCHORS   AND    CABLES;    THEIR    HISTORY, 
VARlc-TlES,  AND  PROPERTIES. 

By  Thomas  Mukrat  Gladstokb,  G.E.,  Amo.  I.N.A.,  Engineer  to 
Lloyd's  Ueglitrjr  of  British  and  Foreign  Shipping. 

The  ground  tackle  of  ships  is  a  subject  of  no  mean  im- 
portance, and  comes  next  lo  the  construction  of  the  bull 
Itself.    It  has   had  the  attentive   consideration   of  the 
nautical  man  as  well  as  of  the  scientific  inquirer  through- 
out all  ages  of  history,  its  improvements  coiniuencing 
with  the  firtit  dawn  of  civilisation.     When  we  trace  the 
hi^toIy  of  anchors  and  cables,  we  can  observe  the  clear 
advance  of  human  intelligence,  and  we  also  cannot  fail  to 
tind  traces  therefrom  of  a  retrograde  nature  among  man- 
lEind  at  different  epochs.    These  form  certain  strongly- 
divided  landmarks,  which  are  made  to  appear  in  the  course 
of  this  investigation.    If   we  take  the  records  of  the 
Chinese,  we  are  given  to  understand  that  in  the  earliest 
period  of   their  history,  from  the  trading  character  of 
their  people,  anchors  and  cables  (it  is  true  of  a  primitive 
character)  were  known.    Though  their  records  oan  hardly 
be  exactly  ascertained  as  to  their  approximate  dates,  yet 
they  show,  most  decidedly,  the  antiquity  of  the  use  of 
ground  tackle  by  a  people,  whole  villages  of  whom  live 
upon  the  water.    Whether  the  anchors  were  wood ,  loaded 
with  stone,  or  wood,  bound  together  by  some  metal  and 
weighted,  of  the  crudest  form;  whether  the  cables  were 
most  rudely  put  together  with  the  fibres  of  grasses,  or  how- 
ever uncouth  and  peculiar,  they  formed  the  first  step  in 
human  progres>ion   towards  the   means  of  navigation. 
On  the  other  hand  we  have  historical  records,  both  as 
regards  anchors  and  cables,  in  the  more  western  world, 
upon  which  great  reliance  can  be  placed ;  and  as  the  sub- 
ject naturally  divides  itself  into  two  parts,  that  of  the 
anchor  and  the  cable,  as  a  matter  of  precedence  I  will 
commence  by  a  brief  historical  account  of  the  anchor. 

The  anchor  being  of  such  vast  importance  in  navigation, 
from  its  complicated  and  weighty  character,  the  want  of 
it  must  have  occasioned  the  utmost  obstruction  to  the 
navigator,  for  it  became  a  necessity  oft  mankind  venturing, 
after  constructing  larger  vessels  than  caoees,  to  extend 
navigation  to  the  coasts.  They  then  found  it  imperatively 
needful  to  have  some  means  that  would  give  security  to 
their  ships,  when  exposed  to  either  a  lee-shore  or  to  strong 
currents.  The  most  ancient  consisted  of  large  stones, 
sacks  filled  with  sand,  or  logs  of  wood  loaded  with  lead. 
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the  last  of  which  may  even  now  be  seen  as  used  by  the 
Chioese  in  securing  their  unwieldy  junks.  Of  this  kind 
WM  the  anchor  of  the  ancient  Greeks,  which,  according 
to  the  accounts  given  by  Polonius  Rhodius,  and  Stephen 
of  Byzantium,  was  made  of  stone ;  Athensus  states  that 
they  were  sometimes  made  of  wood  and  loaded  with 
stone.  It  was  found  that,  as  tliese  only  retained  the  ves- 
sel by  their  friction  on  the  bottom  of  the  sea  combined 
with  their  inertia,  otlier  conirivances  became  necesj^ary 
for  the  purj)08e ;  therefore,  as  early  as  iron  could  be  made 
available,  it  was  introduced  for  their  construction,  and 
then  began  the  grand  improvements  in  fortning  them 
with  teeth  or  flukes,  by  which  to  fasten  thenmelves  in 
the  ground.  Thus  the  words  o^ovrts  and  denies  are 
frequently  applied  to  anchcrs  by  the  Greek  and 
Ijfttin  poets ;  but  the  general  term  used  by  the  Greeks 
for  anchor  is  ajKvpa,  which  Vassius  thinks  is  derived 
from  ayKTii  a  hook  or  crook,  an  instrument  of  iron  u>ed 
for  holding  ships  in  any  situation,  by  preventing  them 
drifting  on  to  the  shore  or  rocks  ;  this  being  efleoted  when 
the  anchor  is  let  down  from  the  ship  and  fixes  itself  in  the 
ground  so  as  to  hold  the  vessel  fast.  The  invention 
of  the  teeth  is  ascribed  by  Pliny  to  the  Tuscans,  but 
Pauaanias  gives  the  merit  to  Midas,  King  of  Phrygia. 
Originally  there  was  only  one  fluke  or  tooth,  but, 
Uhortly  after,  a  second  was  added,  according  to  Pliny, 
by  £upalarius,  or,  according  to  Strabo,  by  Anacharsis,  the 
Scythian  philosopher.  The  anchora  with  two  teeth  were 
called  t^i^ifioKoi,  and  from  ancient  monuments  they  appear 
not  to  be  dta«imilar  to  the  old  Admiralty  anchor  as  ubed 
until  a  very  recent  peiiod  of  modern  histoiy. 

It  would  appear,  therefore,  that  anchors  were  generally 
made  of  iron  through  many  ages ;  but  in  Spain,  and  in 
some  other  parts  of  the  world,  when  that  metal  was  not 
available^  they  were  made  of  copper,  and,  in  the  Soutli 
Seas,  of  a  heavy  wood,  called  ••  iron  wood,"  from  its  great 
specific  gravity.  Anchors  are  mentioned  in  only  two 
places  in  the  Holy  Scriptures.  The  first  by  St.  Paul,  when 
he  and  his  companions  were  shipwrecked.  On  fearing 
they  should  be  cast  upon  the  rocks,  "they  cast  four 
anchors  out  of  the  stern"  (Acts  xxvii.,  SO  v.),  and  in 
his  Epistle  to  the  Hebrews  (vi.,  19  v.)  the  same  apostle, 
having  no  doubt  a  vivid  recollection  of  bin  danger,  uses  it 
as  an  illustration  when  he  sayn,  "  Which  hope  we  have, 
aa  an  anchor  of  the  soul,  both  sure  and  steadfast."  It 
would  appear  that,  even  at  this  time,  vessels  had  numerous 
anchors,  the  largest  of  which  corres^jonded  with  what  is 
now  denominated  the  "  best  bower,"  or  ••  sheet  anchor." 
Thia  was  never  used  but  in  extieme  danger,  and  hence 
was  peculiarly  termed  <cpa,  or  "  sacra ;"  thence  the  ex- 
pression '*  Sacra  anchora,"  as  indicating  the  last  refuge. 
Indeed  at  this  time,  for  want  of  a  proper  instrument,  such 
aa  I  proposed  in  a  paper  given  in  the  volume  for  1868 
of  the  Transactions  of  the  Society  of  Naval  Architects, 
along  with  the  drawing  which  would  enable  us  to  know 
what  strain  a  ship  exerts  upon  her  ground  tackle  in  all 
weathers,  we  have  not  attached  to  every  ves«el  that  "  sacra 
anchora  "  so  justly  venerated  by  the  ancients. 

As  the  sizes  of  vessels  increased,  and  the  working  of 
iron  in  large  ma&ses  was  siill  difficult,  it  can  be  readily 
imagined  how  costly  the  anchor  must  have  been ;  so 
that  through  many  ages  that  which  is  ^o  commonly  used 
in  moderate-sized  ships  of  the  present  day,  and  so  econo- 
mically manufactured,  would  have  been  worth  its  weight 
in  silver ;  indeed,  would  have  been  thought  one  of  the 
wonders  of  the  world. 

The  modem  improvements  are  exemplified  in  the  nu- 
merous drawings  now  before  the  meeting.  The  first 
which  connects  the  ancient  with  the  modern  times  is  the 
old  Admiralty  anchor,  contrasting  which  with  the  new 
Admiralty  anchor,  it  will  be  seen  what  a  decided  impiove- 
ment  and  increased  beauiy  of  form  is  reached.  Besides 
these  we  have  a  great  variety  of  anchors,  the  designs  o/ 
many  inventors.  "When  I  note  that  upwards  of  80  patentN 
have  been  taken  out  for  anchois  within  the  last  century, 
it  gives  strong  evidence  that  a  large  amount  of  ingenuity 


has  been  exerted  towards  attempting  to  perfect  this  ? i- 
luable  instrument.  Among  these  I  will  give  a  fev  illu<i. 
trations  from  those  that  best  deserve  consideratioo, 
including  those  which  from  their  intrinsic  merits  bare 
become,  and  are  generally  used,  at  this  day. 

These  useful  anchors  divide  themselves  into  three  dlt. 
tinct  kincis,  each  having  its  peculiar  merits,  and  ea^h 
having  its  supporters  among  nautical  men.    Thefim  i) 
that  which  1  have  alluded  to,  the  "  Admiralty  anchor,' 
which  includes,  as  a  class,  all  anchors  with  a"  solid  cress' 
or  ••  crown,"  that  is,  Mr.  Perring's  improved  Adtiiiriltj 
anchor,  Captain  Rodger's,  Captain  Hall's  portable  anchor, 
Mr.   Cotsell's  improved  admiralty,  Mr.  Hutchin'f,  wxl 
other  solid  crowned  anchors.     The  second  is  the  "  piTot" 
anchor,   beginning  with   Mr.  Porter's — Mr.  TrotnuuX 
and  Mr.  Wood's,  being  of  the  same  class  and  ba.«e<lQr«Q 
the  same  pinciples.    The  third  is  that  of  Captain  ^». 
kins,  of  which  Mr.  Martin's  is  shown  in  a  great  degree  lo 
be  a  modification. 

Of  the  first  class  it  is  reasoned,  that  being  of  i«\Vl 
form  throughout  and  less  complicated  in  worktnait^hip.n 
is,  whether  as  the  Admiralty  or  as  Rodgers's  snchor.tM 
rtioat  reliable  for   general  use.     But  it  is  evident  that, 
under  one  circumstance  at  least,  it  has  this  diM(ivaDt3;;^ 
that  as  in  shallow  water  the  upper  fiuke  of  the  ancic* 
points  upwards  from  the  ground,  the  vessel  is  lialletol* 
injured  by  the  anchor  piercing  her  bottom.     It  willei'ik 
be  seen  that  in  the  anchois  of  the  Ko.  2  and  No.  3  cli- 
this  liability  does  not  exist.    On  the  other  hand  it  is  giv'.: 
as  an  argument  against  these  other  forms  of  anchor*,  t!iu 
in  the  parts  which  are  jointed  they  are  likely  to  beoom* 
fixed  by  stones  or  other  material  of  the  ground,  §oi«  to . 
prevent  the  arms  from  taking  the  proper  dire:tion!c: 
holding  the  ship. 

Another  disadvantage  of  pivot  anchors  was  said  to  N 
that  when  the  ship  veered  from  the  direct  line  of  ftns 
in  which  the  anchor  lay,  it  had  a  tendency  to  de«trecti.t 
from  the  arm  slipping  from  off  the  shank,  but  thi« 
weakness  is  obviated  completely  in  Mr.  Wood's  sa:k' 
by  an  indent  on  the  shank,  riiaking  such  lij^bility  in- 
possible.  It  is  seen  that  Capt.  Haw  kins'  and  Mr.  MartiiU 
anchors  hold  by  l)oth  arms,  and  not  as  the  other?,  by  oc^ 
only.  It  would  appear  that  thepe  give  all  which  ^ 
anchor  requires,  yet  it  has  been  asserted  that  these  areTf". 
perfect,  and  their  holding  power  not  certain  whent'^ 
ship  swerves  from  the  f«traight  line,  being  apt  to  trip.  1 
these  opinions  be  correct,  the  perlect  anchor  has  nrty: 
been  produced  ;  there  is,  therefore,  a  field  for  inTentar«tt 
work  in  not  yet  exhausted.  But  it  is  a  satisfaction  to  ft^' 
that  60  great  has  been  the  attention  and  care  in  th««  p- 
portions  and  manufacture  of  anchors,  that  a  virr.fj 
condition  of  secnrity  is  given  in  the  use  of  tbcfc  v''*- 
valuable  descriptions. 

To  asceiiain  one  great  necessity  in  anchor?— tltt*^-* 
strength — tome  teat  becomes  n(?cepsary,  so  as  to  wouret  t 
full  lesults  of  these  qualities  according  to  their  charjctt 
and  design.     This  test  is  by  tensile  strain,  the  mod'^ 
applying  which  I  will  describe  further  on. 

The  following  table  gives  the  tensile  etrafn  of  the  tftf- 
most  distinguished  anchors,  and  sets  forth  their  extrce 
value : — 

On  the  Relative  Powebs  of  Tbbee  Kimds  «f  iscflic 
Aa  Tested  by  a  Special  Committee  iv  1^^- 


cwt.  qr.  lb. 
Admiralty  ...  20    2    0 

Rodgers   19    0    8 

Trotman's  ...  21     1  10 


Admlraltjr    Cracked 
Proof. 
Tons. 
•    21 « 

21« 


at 

Tona« 
48 
45 
6IM 


Showing  Rodgers  up  to  final  scparatfen  270*  l^^  J*  ' 
bevoiid  Admiralty  test;  Trotman's  ditto,  H3|  o''*- 
Admiralty  ditto,  160  ditto;  althrmgh  Trotman'H «c«^ 
the  others  up  to  the  point  of  an  appearance  of  v^'^^J  ^^^^ 
1  now  proceed  to  examine  the  other  hraiK-h  o  ^^^ 
interesting  subject,  namely— cables.  This  c»n  i*^.^^ 
tinctly  separated  into  two  parts,  the  one  cl»* 
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made  from  fibrooa  and  yegetable  sabsta&ces,  the  other 
being  made  of  metal.    For  a  given  period,  up  to  the 
cotumencemeDt  of  the  present  century,  the  former  was 
the  sole  substance  of  which  the  cable  was  made.    This 
V8S  chiefly  the  direction  in  which  Buasian  hemp  was 
Urgely  consumed,  as,  from  the  smallest  lino  of  the  thick- 
set of  a  quill  to  the  largest  cable,  sometimes  even  26  inches 
ID circamference,  it  was  used;  but,  like  all  vegetable 
GobsUnces,  it  was  subject  to  decay.    Coir  rope  also  began 
to  be  used.     Tar  was  em  ployed  to  help  its  preservation,  yet 
iu  duration  waa  very  limited ;  besides,  it  was  readily 
chiioi  by  harder  matter,  so  that  it  became  a  constant 
employment  for  the  seamen  to  save  the  rope  by  gaskins, 
Titttber  at  ita  attachment  to  the  anchor,  the  pressure  at 
tiie  hawspipe,  at  the  windlass,  or  elsewhere,  which  abra- 
soQ  added  not  a  little  to  the  oost  of  maintenance  with 
reiaiioQ  to  the  general  charge  of  the  ship.     For  warping, 
aod  for  other  purposes  where  comparative  lightness  is 
dwinble,  ropes  composed  of  these  substances  are  still  in 
iL<e,  but  the  disadvantages  of  rope  in  the  lorm  of  a  cable 
lor  holding  the  ship  were  found  to  be  very  great ;  its  great 
bdk,  its  rapid  deterioration  from  the  action  of  damp,  its 
lubility,  in  despite  of  every  precaution,  to  be  abraded  on 
rcdy  ground,  its  certainty  of  being  cut  in  a  tideway  by  the 
ic:ioQ   of  ice,  and  its  greater  cost  compared  with  the 
iron  cable,  even  at  extravagant  prices — these  were  more 
th^D  equal  to  the  advantages  arising  from  its  greater 
elaaticity  and  lightness,  so  that,  for  30  years  past,  rope 
abled  have  been  quite  superseded  by  those  made  of  iron. 

Wbeo  first  I  considered  this  subject  with  i*elation  to 
the  second  part,  that  is  **  iron  cables,"  I  believed  these 
tdbe  au  inventioa  within  my  own  lifetime,  but  on  looking 
into  the  Patent-office,  I  found  that  in  1606  there  was  a 
p&tent  taken  out  for  chains,  the  terms  of  which  were 
very  qoaiot,  but    practically  clear.    I  thought    this  was 
going  a  great  way  back,  but  searching  further  I  found, 
\to\a.  an  old  manuacript  in  the  British  Museum  (a  most 
Tiluable  and  highly  illuminated  work),  that  in  the  14th 
ceotury  chains  were  used  on  board  ship  instead  of  hemp. 
Nor  can  the  fact  be  questioned,  as  in  a  drawing  iu  the 
SLiue  M.S.  the  ships  are  moored  to  the  beach  by  chains, 
the  links  themselves  being  shown.      But  searching  still 
further — ^in  Cas-iar's  account  of  his  Qallic  wars,  about  57 
yeara  before  the  Christian  era,  these  remarkable  observa- 
tijQs  are  made  by  that  conqueror,  when  writing  of  the 
VeDeti  of  Brittany.      <*  These  people,"  he  says,  "trad- 
ing with  the  Ancient  Britons,  called  Belg»,  (who  in- 
habited that  portion  of  England  which  would  include 
^mer^tshire,  Cornwall,  Devon,  and  all  the  south-west  of 
li^ugland  and  Wales)  used  cables  made  of  iron  instead  of 
^^'"    Now,  this  singular  £act,  emanating  from  so  old 
^  excellent  an   autUority,  suggests    many    reflections 
^to  what  must  have  been  the  condition  of  the  iron 
^facture  here,  and  shows  it  to  have  been  one  of  the 
^tj  productions  of  Great  Britain.    It  points  out  that 
^^ij  2,000  years  ago,  in  addition  to  copper,  tin,  lead, 
^  other  metals  for  whkh  the  Phcsnicians  and  other 
f*st«m  nations  traded  with  Great   Britain,  the  most 
jQtriosicaliy  valuable  of  all  of  these  metals,  iron,  must 
have  coDsiituted  an  important  item  of  the  industry  of  the 
P^ple,  and  almost  makes  us  think  that  there  must  have 
J'^^Q  s  considerable  amount  of  practical  mechanical  know- 
'fdge  ditfuted  among  the  people.  The  term  barbarian  must, 
^tsrefore,  be  taken  in  a  very  modified  sense  when  used 
oy  their  invaders  and  conquerors,  the  Romans,  on  being 
applied  to  the  people  of  Great  Britain. 

Iron  cables  were  re-introduced  early  in  the  present  oen- 
^ry.aud  in  1808  Lieutenant  Brown,  afterwards  Admiral, 
oecaino  actively  engaged  in  developing  the  use  and 
a^variuges  to  be  derived   from   them.      At  the  same 

oQields,  seems  to  liave  been  promoting  their  manu- 
^ture,  and  the  following  advertisement  given  in  the 
^tv>caUle  CotirarU  of  that  year,  proves  his  enterprising 
'PJ"^  =7"  Notice  to  Ship-owners.  Robt.  Flinn,  black 
*^<i  whitesmith,  North  Shields,  respectfully    acquaints 


shipowners  and  the  public  that  at  this  period,  when  heihp 
can  scarcely  be  procured,  he  manufactures  chain  hawsers 
for  ships,  of  ahy  length  or  size.  The  ship  Arm  and 
UaheUa,  Mr.  Donkin  owner,  was  the  first  to  make  trial  of 
a  chain  hawser,  when  it  was  found  to  answer  exceedingly 
well,  both  as  a  bower  m  Shields  harbour,  and  as  A  moor- 
ing junk  in  the  Pool."  My  informant  also  remembers 
hearing  the  story  that  in  this  year,  when  the  ice  cot  ^ 
the  ships  in  Shields  harbour  adrift,  the  Ann  and  JaabeUa, 
being  moored  with  a  chain  hawser,  was  the  only  one  that 
rode  in  the  stream  safely,  so  thai  after  that  a  great 
demand  sprung  up  for  chain  hawsers  or  cables. 

According  to  the  account  of  Mrs.  Fawcus,  the  daughter 
of  Mr.  Flinn,  Lieutenant  Brown  got  the  idea  from  her 
father  for  making  cables  and  hawsers  of  chain,  and  on  his 
trying  to  prevent  Mr.  Flinn  from  making  chain  cables  and 
hawsers,  the  issue  proved  that  the  latter  had  made  them 
before  the  former. 

It  is  curious  to  observe  the  prices  which  prevailed  on  this 
introduction  of  iron  cables,  being  no  less  than  748.  8d.  per 
cwt.,  when  better  proportioned  chains  of  the  best  material 
are  obtained  at  this  time  at  15s.  per  cwt.,  or  one-fifth  of 
the  former  cost. 

The  scarcity  of  hemp  which  is  noted  in  the  above  adver- 
tisement was  occasioned  by  that  great  attempt  made  by 
Napoleon  I.  and  the  Emperor  Alexander  of  Russia,  by  a 
compact  between  them  to  exclude  all  the  products  of  the 
Continent  trom  entering  into  Great  Britain,  the  products 
of  Great  Britain  to  be  al^o  excluded*  from  the  continent 
of  Europe.  But  this  could  not  be  permanent,  and  was  of 
short  duration,  though  tried  by  these  two  mighty  auto- 
crats, while  even  such  an  attempt  at  the  subversion  of  the 
free  interchange  of  commodities,  no  doubt  contributed  to 
the  introduction  of  chain  cables  by  increasing  the  price  of 
hemp,  and  thereby  stimulated  our  iron  industry,  the 
manufacture  of  iron  being  at  a  low  ebb  in  this  country  at 
this  time,  both  in  quantity  and  quality.  As  proof  of  this, 
even  within  my  recollection  it  wai  considered^necessary  to 
use  foreign  iron  to  a  considerable  extent  in  the  manufac- 
ture of  anchors,  from  the  inditferent  quality  of  English 
iron.  For  any  iron  work  that  required  great  manipulation 
foreign  iron  was  almost  solely  used.  As  an  illustration 
of  the  backwarduetig  of  that  now  most  prominent  and  im- 
portant proituetion  of  native  industry,  it  was  subsequently 
to  the  year  1820  that  even  hoops  were  made  of  English 
iron.  Freviout>ly  the  iron  was  imported  for  this  purpose 
from  Sweden  or  Russia  in  bars,  and  converted  into  hoop 
iron  at  several  water  mills  situate  on  the  tributaries  to  the 
River  Thames. 

Such  being  the  difficulties,  the  early  manufacturers  ot 
chain  cables  must  either  have  had  the  iron  specially  made 
for  them,  which  is  most  likely,  or  their  manufacture  of 
chains  must  have  been  very  inferior  and  not  dissimilar  to 
many  that  have  been  manufactured  of  late  years,  the 
last  so  indifferent  as  to  have  demanded  legislation  thereon. 

It  appeals  that  the  ordinary  chains  first  made  were  close 
links,  but  shortly  patents  were  taken  out  for  twisted  and 
stud  links.  The  twisted  link  soon  passed  away,  and  the 
short  and  stud  link  remain  to  the  present  time  as  the  two 
conditions  in  the  manufacture  of  iron  cables.  The  action 
of  the  stud  was  to  prevent  the  collapsing  of  the  sides  of 
the  links,  to  which  a  chain  has  a  tendency  at  extreme 
pressures ;  therefore,  the  btud  link  is  commonly  used  for 
cables.  The  ultimate  actual  strength  of  the  two  is  found 
to  nearly  assimilate,  and  I  am  almost  inclined  to  doubt 
whether  the  short  link  should  not  be  preferred  for  cables, 
seeing  that  if,  by  any  extraordinary  pressure,  any  portion 
of  the  links  should  be  found  to  have  become  rigid  from 
their  collapse,  the  chain  would  be  considered  unfit  for 
future  use,  while  in  the  stud  link,  although  it  might 
have  been  subjected  to  an  undue  strain,  no  such  deterio- 
ration could  be  detected. 

Contrasted  with  ropes,  the  chain  has  many  advantages. 
By  its  weight  it  aids  its  holding  powers ;  by  its  weight  it 
compensates  for  its  want  of  elasticity ;  by  its  weight  it 
assists  as  ballast,  and  its  want  of  bulk  affords  increased 


^2 


JOURNAL  OP  THE  SOOIBTY  OP  ARTS,  Mat  26, 1866. 


"'■  ■    -^ 


Lloyd's  Ta3le,  No.  22.— Minimum  Weights  (Ex.  Stook)  of  Amohobs  of  Unobjectiomable  fobm  and  Pbo. 

rOBTIONB  ;   SiSES  AND  LENGTHS  OF  ChAIN  GaBLES  ;  AND  THE  PbOOF  StBAUI  TO  WHICH  TBET   ABB  TO  BE  TbTKD  ; 
AND  THE  Sl2SES  AND  LENGTHS  OF  HaWSEBS  AMD   WaBPS. 
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Mix.— For  Steemers  the  Anehon  and  Cables  will  not  be  required  to  exceed  in  weight  and  Icn^  those  of  a  sailing  Tessel  of  two-thlz4i 

their  tonnage. 

*  Two  of  the  Bower  Anchors  must  not  be  less  than  the  weight  set  forth  above,  but  in  the  third  a  reduction  of  IS  per  cent  viQ  be 
allowed.    All  Anchor  Stocks  must  bo  of  acknowledged  and  approved  description.  ^ 

t  Unstodded  close-link  Chains  of  one  inch  in  diameter  and  under,  will  be  admitted  as  Cables,  if  proved  to  two'thlrds  the  Test  reqatrM 
or  Stud -Chains;  but  in  all  such  cases  a  short  length,  not  less  than  twelve  links,  must  be  teateJ  up  to  the  full  strain  for  Stnd-link  Cl**^''  . 

X  Persons  desirous  of  usinc  or  suppljing  Chains  of  a  smaller  size,  and  who  are  willing  to  submit  them  to  a  greater  strain  than  tctnTtt 
above,  maj  submit  their  proj^osttions  to  the  Committee. 


BpBce  on  board  ship.  Its  darability  is  also  great,  and, 
with  care  and  proper  usage,  it  will  exceed  the  life- time  of 
any  ship. 

From  the  great  improvements  that  have  taken  place  in 
the  manufacture  of  iron,  from  the  increased  skill  of  the 
worknien.  and  from  the  great  attention  which  experience 
has  tended  to  give  to  its  manufacture,  we  have  reached 
a  condition  with  regard  to  chain  caiiles.  when  made  in  the 
best  way,  which  is  all  that  can  be  desired,  and  the  pro- 
portion of  Lloyd's  table  No.  22  1  think  affords  a  very 
large  amount  of  security  for  life  and  property  on  ship* 
boiutl,  if  all  these  points  are  attende  i  to. 

As  qualit}',  however,  is  of  every  importance,  both  in 
the  anchor  and  the  cable,  it  was  found  necessary  to  legis- 
late thereon,  in  consequence  of  bad  manufacture  (cheap- 
ness, not  quality)  ruling;  and  last  year  Mr.  Laird,  the 
member  for  Birkenhead,  carried  his  Bill  for  the  "Test- 
ing of  Chain  Cables  and  Anchors,"  which  Bill  comes 
into  eflfoct  on  the  1st  of  July  next.  This  is  a  step  in  the 
right  direction,  while  akeady  Lloyd's  Committee  of 
Registry  had  determined  not  to  give  the  Class  A 1  to  any 
reisel  whose  cables  and  anchors  had  not  been  tested  at  a 
imblio  machine  approved  by  them,  and  also  in  sizes, 
lengths,  and  proportions,  in  aocordanoe  with  their  table 


No.  22.  Independent,  therefore,  of  public  legislstios. 
besides  the  public  machines  at  Liverpool,  by  the  aotifi^J 
of  Lloyd's  Committee,  there  have  been  established  »i» 
are  being  constructed  more  than  a  dozen  public  testis^ 
machines  in  different  parts  of  the  country,  and  all 
that  are  completed  are  doing  excellent  service.  Th« 
scale  adopted  lor  the  te-st  is  that  known  as  the  Admirsiify 
scale  of  proof,  and  Lloyd's  rule  is  that  all  cables  siw 
anchors  nmst  pass  such  test  in  a  satisfactory  manner.  A^ 
it  is  necessary  to  have  proper  maohineiy  for  passing  <"" 
ordeal,  several  modes  have  been  adopted  for  putting  on 
the  necessary  strain,  either  by  compound  wheelf,  the 
worm  and  wheel,  or  by  hydraulic  force.  From  its  sim- 
plicity, reduced  friction,  and  economic  character,  the 
hydraulic  power  prevails.  This  power,  w  valuable  wr 
heavy  pressures,  and  so  reliable  and  controllable,  v^ 
become  one  of  the  most  important  assistants  to  "V^''"' 
gineer,  so  much  so  that  without  it  many  works  of  tn« 
present  day  could  never  have  been  accomplished. 

I  recollect,  in  the  year  1860,  when  standing  on  the  top 
of  one  of  the  tubes  of  the  railway  bridge  at  Conway* 
North  Wales,  the  weight  of  which  was  wnje"***^*^ 
600  tons,  in  converoation  with  the  late  lamentwl  ^ 
Robert  Stephenson  and  Capt.  Moonom,  and  when  the  tow 
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tras  beiDg  lifted  equally  at  both  ends  at  the  speed  of  three 
feet  ID  one  hoar  by  this  marvellous  hydraulic  force,  it  was 
remarked — hov  wonderful,  how  true,  and  how  con- 
trollable was  the  hydraulic  press,  and  how  exactly  to  be 
zDeasared  by  the  graduated  steel  yard. 

At  any  time,  with  a  note  from  your  excellent  secretary 

or  other  officer  of  the  Society  of  Arts,  1  should  be  hapuy 

to  show  to  any  of  the  members  the  operations  at  Lloya's 

teetmg  house,   Poplar,  as  the  proving  of   anchors   and 

diaiD  cables  proceeds  daily  at  that  estahiisSment,  and  has 

<loQe  flo  for  the  labt  two  years  and  a  half  under  my  super- 

xateodence;  the  simplicity,  exactness,  and  rapidity  with 

which  the  process  is  carried  on  would,  1  think,  be  fully 

appuent,  and,  indeed,  to  the  scientific  inquirer,  would  be 

£Jiiad  to  be  exceedingly  interesting. 

As  my  time  is  limited.  I  have  thought  it  better 
Bot  to  enter  into  further  details  in  one  paper,  but  I 
■hall  hope  to  have  the  opportunity  for  doing  so  on  some 
future  occasion,  when  many  material  pr^ints  can  be  exa- 
mined which  I  have  not  now  ventured  to  touch  upon. 

In  conclusion  I  append  Lloyd's  table  No.  22,  containing 
the  Nos.  and  weights  of  anchors  for  vessels  from  50  to 
3,000  tons,  also  the  sizes,  tests,  lengths  of  chain  cables, 
havsers.  and  warps  required,  the  compliance  with  which 
ia  necessary  to  give  the  shipowner  the  A  1  class  for  his 
vessel. 


DISCUSSI05J. 
Mr.  F.  A.  Paobt  said,  having  given  some  attention  to  at 
leastone  branch  of  Mr.  QUdstone'shU  ject,  perhaps  he  might 
be  allowed  to  make  a  few  observations.      Mr.  Gladittone 
ha<1  alluded  to  an  instrument,  proposed  by  him,  for  mea- 
suring the  strain  on  chain  cables.     Having  caretully  ex- 
amined his  plan,  he  (flii*.  Paget}  regretted  to  state  that  it 
was  defective  in  evfity  respect.    This  was  the  case  quite 
apart  from  any  difiBculties  as  to  the  application  of  the  pro 
pcMed  instrument.     In  the  first  place,  it  was  unprovided 
vith  any  means  for  allowing  for  the  friction  of  its  two 
Wathisr  packings.  But  even  disregarding  this  shortcoming, 
it  lacked  the  most  important  requirement  of  any  common 
dynamometer.    What  was  demanded  in  an  instiument  of 
til  is  kind,  was — according  to  known  principles  ~  in  this 
special  case,  a  reco  -d  of  the  work  done  on  the  cable  by  the 
surge  of  the  vessel.    Such  a  dynamometer  ought  to  be 
able  to  record  at  once  the  force,  the  motion,  and  therefore 
the  work.    Mr.  Gladstone's  proposed  instrument  no  more 
indicated  this  than  was  the  work  done  by  a  steam  engine 
recorded  by  the  steam  gauge.     What  was  required  was, 
in  fact,  the  use  of  an  instruuient  similar  In  principle  to 
the  ordinary  steam  engine  indicator.    A  band  of  paper 
ought  to  be  moved  at  right  angles  to  the  direction  of  the 
pull  on  the  cable,  and  with  a  velocity  of  a  known  con- 
aaot  proportion.    This  could,  in  fact,  be  done  by  apply- 
ing ao  indicator  on  Bourdon's  principle,  and  leaving  the 
marks   of  its  pencil  on  a  card  worked  either  by   the 
curator,  or  by  means  of  wheel  work,  or  even  in  some 
cases  by  the  sea.    Adapted  to  a  cylinder  with  a  piston 
prttsiog  on  a  volume  of  water  enclosed  in  an  elastic 
diaphragm,  it  was  probable  that  such  an  instrument  would 
lead  to  very  useful  deductions.    Mr.  Perkius  had,  it  was 
stated,  used  veiy  successfully  an  indicator  of  this  kind, 
made  by  M.  Bourdon.    There  was  anotlier  point  on  which 
he  regretted  to  differ  from  Mr.  Gladstone.      He  had 
spoken  of  the  exactness  with  which  the  process  of  testing 
chain  cables  was  carried  on  at  his  establishment.    The 
Board  of  Trade  did  him  (Mr.  Paget)  the  honour,  yes- 
terday,  while  again   requesting  him  to  report  on   the 
whole  question,  to  commuiacate  that  Mr.  Gladstone  had 
now  adopted  leversand  dead  weight  to  his  machine, and  also 
that  he  now  no  longer  preferred  to  test  chains  and  anchors 
after  being  blacked.      Mr.  Gladstone,  however,  still  ap- 
peared to  think  that  it  was  correct  to  test  75  fathoms  at  a 
time.    Admitting  that  there  was  a  difference  in  the  stress 
at  different  parts  of  the  length,  Mr.  GUdstone  thought 
that  all  irregularity  was  obviated  by  the  use  of  the  rollers 
fixed  uDdemeath  the  cable.     But  he  would  ask  him 


whether  the  roller  which  would  touch  and  thus  sup- 
port a  2|-inch  chain,  would  also  do  this  for  an  inch 
chain  ?  With  respect  to  the  supposed  proofs  Mr.  Gladstone 
had  adduced  to  support  his  views,  it  was  to  be  observed 
that  the  resistance  of  inn  varied  so  much  that  it  was 
only  by  means  of  averages,  deduced  from  a  very  great 
number  of  experiments,  that  the  influence  of  the  weight 
of  the  cable  its>^lf  on  the  te^t  would  be  apparent.  It  was 
an  universally  acknowledt^ed  fact,  that  any  deduction  of 
the  kind  could  only  be  formed  upon  a  very  great  number  of 
data.  Kinks  were  also  more  easily  formed  in  long 
lengths,  and  Mr.  (iladstone  had  himself  confessed  to  a  case 
in  which  "  a  link  pressed  crossways  against  one  of  the 
rollers." 

Mr.  Gbebn  deprecated  the  introduction  into  the  dia- 
cudsion  of  matters  not  within  the  scope  of  the  paper, 
a  course  which,  he  said,  had  been  taken  by  ihe  gentle- 
man who  had  just  sat  down. 

The  Ghaibman  said  it  might,  perhaps,  be  doubtful 
whether  the  subject  referred  to  by  Mr.  Paget  was  strictly 
within  the  scope  of  the  discus^iion,  but  he  always  thought 
it  better  to  allow  a  certain  latitude. 

Mr.  Paget  submitted  that  his  remarks  applied  to  two 
distinct  sultjects  introduced  in  the  paper,  viz.,  the  prin- 
ciple of  testing  chain  cables,  and  the  special  machinery 
employed  by  Mr.  Gladstone  for  that  operation. 

Mr.  UoBBBT  Davisox  thought  the  oi>jection  made  to 
the  remarks  of  Mr.  Paget  a  very  proper  one,  a  passing 
allusion  only  havint<  been  made  in  the  piper  to  the  test- 
ing machine  employed  by  Mr.  Gladstone.  He  had  seen 
that  machine  in  opeiation,  and  was  fully  satisfied  with  ita 
working.  He  was  at  a  loss  to  know  on  what  grounds 
opinions  so  adverse  to  that  machine  could  be  formed. 

Mr.  Roceassex  regretted  that  the  subject  of  the 
materials  of  which  anchors  and  cables  were  formed  had 
not  received  a  moie  extended  notice  in  Mr.  Gladstone's 
paper.  In  ship-building  it  was  well  known  that  steel  was 
gradually  making  way,  and  it  would,  no  doubt,  also  be 
ultimately  used  for  anchors,  if  not  for  chain  cables,  from 
its  greater  tensile  strength  thau  iron.  The  standing 
objection  at  present  against  the  use  of  stenl  was  ita 
expense,  and  the  enhanced  cost  of  workmanship  as  com- 
pared with  iron,  particularly  in  cases  where  great  accuracy 
of  fitting  was  required.  This,  however,  was  not  the  case 
with  anchors,  which  could,  therefore,  be  produced  in  steel 
at  a  comparatively  moderate  rate.  The  application  of 
cast  steel  to  the  manufacture  of  chain  cables  was  practi- 
cally impossible,  owing  to  its  unweMable  properties,  and, 
therefore,  they  must  fall  back  upon  soft  puddled  steeL 
It  was  a  fact  much  to  be  regretted  that  the  E«nglish 
workman  appeared  to  have  a  great  aversion  to  the 
manipulation  of  steel.  It  was  therefore  to  be  expected 
that  he  would  interpose  all  the  difii'mlties  ho  could 
in  the  way  of  welding  the  modifications  of  steel  which 
modern  science  had  introduced  into  our  manufactures. 
The  puddled  steel  to  which  he  alluded  was  proved  to 
possess  a  tensil;^  strength  double  that  of  iron.  Taking 
the  price  of  iron  for  tnese  purposes  at  £8  per  ton,  steel 
of  the  same  dimensions  could  be  obtained  at  from  £15  to 
£16  per  ton;  adding  to  that  the  cost  of  workmanship, 
taking  into  account  a  little  loss  at  first,  they  might  have 
steel  anchors  and  cables  at  about  £25  per  ton.  That 
being  the  case,  looking  to  the  important  functions  that 
were  performed  by  anohors  and  cables,  he  put  it  to  the 
meeting  whether  we  were  justified  in  using  a  material  for 
these  purposes  which  would  bear  a  tensile  strain  of  only 
twenty  tons  to  the  square  inch,  when  there  was  another 
material  at  hand  which  was  capable  of  sustaining  a  ten- 
sile strain  of  forty  tons  to  the  square  inch ;  and  wliile  rail- 
way travellers  were  protected,  in  being  drawn  up  inclined 
planes,  by  a  material  equal  to  a  strain  of  60  to  65  ions  to 
the  square  inch,  the  lives  of  our  seamen  were  only 
guarded  by  a  material  the  resistance  of  which  rarely 
exceeded  twenty  tons  to  the  square  inch.  He  believed 
shipowners,  as  a  rule,  were  satisfied  if  they  received  from 
the  builder  a  vessel  and  its  fittings  whkh  barely  fulfilled 
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the  condiiioDs  of  the  class  which  it  represented ,  and  he 
feared  qnless  the  public  took  up  this  questiou  of  anchors 
and  cables  for  themselves,  that  neither  under  Lloyd's 
rules  nor  any  other  regulations  would  they  have  the 
largest  amount  of  protection  that  could  be  affoi-ded  in 
maritime  communication. 

Mr.  Lbnox  said  that  in  a  paper  which  he  read  before 
the   Institute  of   Naval  Architects*   he  had  given  the 
history  of  chain  cable  manufacture  as  nearly  as  possible 
as  it  now  stood,  and  he  endeavoured  to  point  out  the 
reasons  why  chain  cables,  generally  speaking,  were  most 
disreputable    productions.     A  little  liberality   and    en- 
couragement on  the  part  of  the  shipowner  were  required 
in  order  to  place  this  branch  of  production  upon  the  same 
ac^le    of   excellence    as   other    manufactiues   in    this 
country.      With  regard  to  anchors  it  was  pretty  well 
known  that  they  had  been  a  subject  of  investigation  by  a 
great  number  of  ingenious  gentlemen,  who  each  imagined 
that  their  own  form  of  anchor  was  the  best ;  but  for  his  own 
part  he  bflieved  that  no  great  advance  had  been  made  in 
this  direction  since  the  introduction  of  what  was  known 
as  the  Admiralty  anchor.    He  gathered  from  the  paper 
that  Mr.  Gladstone  regarded  the  Trotman    anchor  as 
carrying   off  the  palm   from  all  others.      [Mr.   Glad- 
stone said  he   only  enumerated   that  anchor  amongst 
others.]      The  table  given   by  Mr.   Gladstone  showed 
the   results  of  the   well-known   Anchor  Committee  of 
the   Government,  but  knowing   as  he  did  the  manner 
in    which    their    trials    were    conducted,    he    had    no 
confidence  in  the  results  they  arrived  at.      Mr.    Lenox 
entered    into    a    somewhat    lengthened    history    with 
regard  to  various  forms  of  anchors  from  the  3'ear  1830, 
tracing    the    subject   up    to    the  period    of  the  intro- 
4uction  of  the  Admiralty  anchor,  the  merits  of  which 
he  claimed  for  the  firm  with  which  he  was  connected. 
Up  to  that  period,  he  submitted,  the  anchors  in  use,  both' 
in  the  navy  and  mercantile  marine,  were  not  of  a  reliable 
character,  eliher  in    form  or  manufacture.    They  were 
originally  confided  by  the  Government  to  contractors, 
who,  in  some  cases,  made  them  so  badly  that  there  was 
scarcely  any  union  between  the  arms  and  the  shank. 
These  anchors  lasted  as  long  as  the  elastic  material, 
hemp,  was  employed  for  cables,  but  with  chain  cables 
they  were  found  to  be  all  but  U!*eleBs.    lie  had  known  a 
ship  go  out  with  eight  or  nine  of  these  anchors,  and  on  her 
return,  after  three  years,  she  had  scarcely  a  sound  one 
left.     A  quantity  of  those  anchors  were  handed  over  to 
him  by  the  Government  to  be  altered,  and,  if  possible, 
made  serviceable.    Those  which  were  moderately  f^ouiid, 
after    he  took    them    in    hand,    stood    the    proof,  but 
wherever    there    was    a    flaw    in    the    crown,    which 
was  the  most  important  part  of  an    anchor,  the  ex- 
pense   of    the    alteration     was    greater    than    it    was 
worth  while  to  incur.      Mr.   Lenox  parsed  on    to    re- 
mark upon  the  anchor  known  as  Kodgrrs*,  which,   he 
said,  appeared  very  soon  after  the  introduction  of  the 
Admiralty  anchor.      The  trials  of  the  model  of  this 
anchor  made  at  the  Exhibition   of    I80I   were,  in  his 
opinion,  most  fallacious.      For  his  own  part,  he  liked  the 
first  form  of  the  Rodgers'  anchor  better  than  the  second, 
and  the  second  better  than  the  third,  althou^h  it  was 
asserted  that  the  last  was  capable  of  standing  any  proof 
that  could  reasonably  be  applied  to  it.      He  would  ask 
where  was  the  use  of  having  anchors  four  or  five  times  as 
strong  as  the  chain  cable  that  was  to  be  attached  to 
them  ?    They  wanted  an  anchor  only  a  little  stronger 
than  the  cable,  and  he  therefore  agreed  with  Mr.  Glatl- 
stone  that  the  field  was  still  open  for  further  inipiove- 
ments  in  this  direction.    Mr.  Lenox  then  adverted  to  the 
difficulties  which  were  experienced  in  the  manufacture 
both  of  anchors  and  chain  cables  until  testing  machinery 
was  introduced.     The  machine  for  that  purpose  on  his  own 
premises,  he  said,  was  the  joint  production  of  Mr.  Kennie 
(father  of  Sir  John  Rennie)  and  Mr.  Walker,  a  talented 
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machinist  who  acted  as  his  foreman.  an4  that  machine  he 
had  in  use  at  the  present  time.  It  had  been  employed  in 
the  testing  of  iron  of  all  kinds.  The  character  of  that 
machine  was  such  that  the  Board  of  Trade  had  decided  to 
license  it  for  testing  under  the  provisions  of  the  late  Act 
of  Parliament.  He  mbmitted  that  Lloyd's  proving; 
apparattis  had  yet  to  receive  this  sanction ;  whether  they 
would  have  the  good  judgment  to  make  it  ani»wtrr  the  re- 
quirements of  the  Act  of  Parliament  he  could  not  say. 
He  concluded  by  remarking,  that  as  long  as  he  remained 
a  manufacturer  of  anchors  and  cables  it  would  always 
be  his  earnest  desire  to  furnish  that  which  could  be 
thoroughly  relied  upon. 

Mr.  Trotmax  vindicated  the  claims  of  his  form  of 
anchor.  It  had,  he  said,  been  approved  by  an  indepeodenf 
committee  appointed  by  the  Admiralty  to  test  its  merits, 
and  upon  its  merits  he  was  content  to  let  it  stand  or  (all. 
He  was  ready  at  any  time  to  meet  the  Coninitlee  of 
Lloyd's  with  facts,  and  he  challenged  the  investig&uon  cf 
the  Mcientific  world  on  the  subject  of  his  anchor. 

Mr.  G.  F.  T.  YoDNO  remarked  that  notwithstanding  the 
condemnation  which  had  been  passed  by  )lr.  Lenox  Dpab 
Trotman*s  anchor,  he  understood  that  gentleman  vas  at 
the  present  time   making  a    number  of   them   for  th« 
Admiralty;    and  it  was  a  curious    fact    that   if   tbot< 
anchors  were  so  bad  the  Queen's  yacht  was  provided  with 
them.    With  regard  to  the  Martin  and  Hawkins'  anchors 
they  appeared  to  be  very  much  of  the  type  of  a  huridr«il 
years  back.    On  the  subject  of  tes'ing  he  would  say  ht* 
believed  there  were  grave  objections  to  Lloyd's  machine 
and  that  it  gave  fallacious  results.    He  considered  that 
the  safety  of  our  marine  demanded  the  most  stringe:.' 
rules  on  the  subject  of  the  testing  of  anchors  and  cha!. 
cables. 

Capt.  RoDGERS,  R.N.,said  with  regard  to  theexperimen** 
with  his  anciior  at  the  Exhibition  of  1851,  they  mu^ 
speak  for  themselves.    Mr.  Lenox  should  have   st^tei 
the  weights  respectively  of  the  models  experimerd  C 
upon.    The  model  of  the  Admiralty  anchor  weighed  -^ 
lbs.,  including  the  stock,  while  that  of  his  own  aLcbr 
weighed  only  18  lbs.,  also  including  the  stock,  and  tUt 
difference  of  6  lbs.,  put  into  cwts.,  amounted  to  sometliir..: 
considerable.      He  had    devoted    a    long    life    to    th- 
study    of   anchors,    theoretically    and    practically,    a^l 
his  first  patent  was  dated  in  1819.    He  admitted  tl.i: 
was  a  total  failure.      He  had  now  reached  his  sevt-su 
and  he  hoped  his  last  patent.    He  scarcely  knew  anythir : 
which  was  really  so  little  understood  as  an  anchor.    He 
had  rarely  met  a  man  who  did  understand  the  princi^Wc'' 
the  anchor,  and  it  was  only  after  fifteen  years  unrfudui^c 
j  study  of  the  subject  that  he  believed  he  under-to'-  -'• 
!  himE^elf,  and  even  now  he  was  not  quite  sure  he  dv  k^ 
I  He  had  lately  ascertained  that  three  manufacinrers  io '.» 
I  north,  wIjo  weie  licent^ed   for  his  patent,  had   mad*.*  i ' 
fewer  than  12,200  of  his  anchors  in  the  last  three  y»-a:*- 
Having  detailed  the  experiments  made  with  his  kedpeiri 
:  bower  anchors  in  ccmpetition  with  the  Admiralty  jsitttrr 
Capt.  Roilgers,  in  co!iclU8ion,  reniaiked  that  he  had  liU)'» 
to   have   Iteard   a  criiicihm  upon  the  properties   of  tv 
'  diffeient  forms  of  anchor  rather  than  a  history  of  ihf 
introduction. 

I     Mr.  Thomas  Gray  said,  Mr.  Gladstone  had  evidertlj 

I  given  this  sutject  great  consideration,  and  had  ^r'.t'rrj 

;  a  veiy  clear  paper  upon  it,  fur  which  he  personally  :f:< 

much  indebted  to  him.      The  discussion,  however,  1)* 

FOtncwhat  diverged  from  the  original  purpoi«e  of  the  l*it\*'- 

Mr.  Lenox  had  favoured  them  with  a  chronologif"-"!  1*- 

I  tory  of  patent  anchors  from  the  earliest  times.      He  ba- 

also  explained  clearly  the  varions  alterations  effected  frrat 

,  time  to  time  in  the  Admiralty  anchor,  of  which,  in  I'i 

present  form,  he  thought  so  highly ;  and  had  th*>n  ^vk 

on  to  bhow  that  his  testing  machioeiy  was,  in  his  o«3 

I  opinion,  better  than  others.      It  was  on  this  subjtrct  t»ai 

he  (Mr.  Gray)  wished  to  say  a  few  words.       Mr.  r.?»t 

1  had   to-night  taken  exception  to  the  testing  in  lenirtK* 

I  of  75  fathoms,  which  seemed  to  be  the  capacity  ot  tu<r 
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oachme  at  Poplar,  designed  (as  both  Mr.  Gladstone  and 
Kr.  Dunn  had  informed  him)  by  Mr.  Gladstone  himself, 
nummactured  by  Mr.  Thos.  Dunq,  of  Manchester,  and  now 
kDown  as  Lloyd's  testing  machine  at  Poplar.  Now  he  would 
ay  that  that  machine  was  almost  universally  condemned 
bv  anchor  and  cable  makers  in  the  country ;  and  that  was 
the  majhlue  they  wero  invited  to  inspect  as  a  modol  for 
tiid  aiujplicity,   exactness,  and  rapidity  with  wliich  the 
work  was  executed.     The  pecuUar   claims    alleged   in 
behalf  of  this  machine  were  tliat  it  tested  in  75  fiitUoms 
Idigtlis  instead  of  16  fathoms,  that  it  did  the  work  in 
l«ss  time  than  other  machines,  and  did  it  better.    But, 
uuiortunately  (if  it  did  so),  anchor  and  cable  makers 
geoenlly  had  no  contidence  in  it ;  whether  they  were 
tight  or  wrong  in  this  it  was  not  for  him  (Mr.  Gray}  to 
av.    In  the  testing  of  75  fathoms  length  Mr.  Gladstone's 
nie  was  that  the  tensile  strain  itSs.df  with  the  tapping  of 
lae  liammer  was  a  sufficient  testing.     [Mr.  Gladstone — 
No,  no.J     If  he  weie  wrong  he  would  rely  on  Mr.  GUd- 
stoae  to  set  him  right.     At  all  events,  the  main  testing 
was  by  tensile  strain  *  alone.    The  test  insisted    on    at 
Birkenhead  and  at  other  f)ublio  machines  of  reputation 
vas  a    tensile    strain  applied    to    15  fathoms  lengths, 
ud    a    subsequent     searching     examination    of    each 
M   by    two     paii-8    of     eyes.      Ttio   testing  ^  strain 
wii    applied    at    Birkenhead    before    the    cliain    was 
"blacked,"   whereas   Mr.   Gladstone   tested   ♦•blacked" 
cliaiiis.     This  was  objectionable,  as  the  heat  evolved  by 
iha  strain  might  cause,  and  in  many  cases  did  cause,  the 
Macking  to  fill  up  a  flaw  in  the  iron  and  render  it  im- 
peixieptible.      In  the  next  place  the  ma:lune  at  Poplar 
relied  mainly  upon  its  hydraulic  cylinder,  and  connected 
with  that  cylinder  there  was   a  plunger  which  com- 
municated  with   a  graduated   lever   for  indicating   the 
pressure  in  the  cyliuder;  but  it  had  been  held  by  the 
moat  competent  authorities,  and  could  not  be  controverted, 
that  that  was  not  a  correct  method  of  indicating   the 
strain  put  upon  the  chain ;  whetner  it  indicated  the  exact 
pressure  in  the  cylinder  was  indeed  an  open  question.  Wliat 
be  moat  congratulated  Mr.  Gladstone  on  this  evening 
iras,  that  he  had  to  some  extent  apparently  seen  the 
crior  of  his  ways,  by  having  the  lever  apparatus  added  to 
his  machine,  so  as  to  put  it  as  nearly  as  possible  on  a  par 
with  Mr.   Lenox's  machine,  the  cliief  dirtereuce   being, 
ihAt   >Ir.  Gladstone's  tested  in  75  fathoms  lengths  aud 
Mr.  Leuox's  in  only  15  fathoms.    Mr.  Gladstone  having 
come  over  so  far,  might,  he  hoped,  go  yet  further,  and, 
When  be  saw  the  necessity  for  it,  would  probably  reduce 
hid  machine  to  16  fathoms.     He  hoped  that  should  he 
have  the  gratification  of  hearing  Mi'.  Gladstone  read  his 
next  paper,  after  making  further  alterations  in  his  proving 
house,    ne   should  have   the  pleasure  of  agreeing  witU 
hua,    instead  of— as  he  now  liad  the  pain  of— ditfering 

ifom  him. 

Mr.  Gladstone,  in  reply  upon  the  discussion,  said  he 
could  a&dure  the  meeting  it  gave  him  great  satisfaction 
that  he  had  had  an  opportunity  of  listening  to  the  opinions 
of  various  gentlemen  on  this  subject,  so  that  if  lie  was 
wroog  he  might  be  set  right.  Ho  did  not,  however,  admit 
Uiat  he  was  wrong,  and,  as  his  views  had  been  shown  to 
be  correct  by  disinterested  engineers  of  high  standing,  he 
muat  iiope  that  he  should  have  the  gratification  of  hear- 
iiig  from  Mr.  Gray  next  time  they  met  a  confession  of  the 
error  of  his  ways,  and  an  admission  that  he  (Mr.  Gladstone) 
waa  right.  He  quite  understood  the  point  that  was  raised 
by  Mr.  Paget's  opening  remarks,  viz.,  that  he  had  seen  reason 
not  to*  trust  te  ttie  hydraulic  machine  as  a  sure  indicator  of 
power.  Heconfessedhe  had  heard  Mr.  Gray'scriticismof  the 
luachiiie  in  question  with  some  amazement,  for  though  it 
WAS  true  that  gentleman  aud  Mr.  Galloway  came  to  see 
the  machine  at  Poplar,  tliey  neither  took  any  account  ol 
the  diiuensioua  of  tlie  parts,  nor  carefully  asiiertaiaed  its 
oueratiou ;  and  the  plunger— that  was  a  small  piston— 
tipokeu  of  by  Mr.  Gray,  was  not  on  the  top  of  the  hydraulic 
cylinder  at  all,  but  many  feet  removed  from  it.  It  had 
beeu  sUted  that  this  was  a  machme  of  his  (Mr.  Glad- 


stone's) own  designing,  but  it  was  made  by  Mr.  Duno, 
wnoso  plans  he  approved  of  as  Lloyd's  engineer,  and  it  was 
his  otiicc  to  see  that  tUo  work  wasdoae  well;  he  pointed  out, 
However,  what  he  thought  would  be  an  improvement,  viz., 
the  extending  the   test   from   15  fathoiU'^i   to  a  greater 
ilistauce.      Dirl'ereuccs  of  Oj)inion    .seemed  to  have    re- 
cently arisen  as   to  iliis   machine,  judging  by  a  report 
sent  to   the  Board  of  Trade,  "  that  the  ordinary  mode 
of  racisuring  by  the  hydraulic  lever  is  liable  to  great 
variations  from  circuiuatances   entirely  beyond   the  con- 
trol of  the  person  working  the  machine,    therefore   not 
to  be  relied  upon."    The  machine  was  represented  aq 
being  inaccurate;  it  was  also  stated    that    the    process 
and    principle  that   he  adopted    was   wrong,  viz.,  that 
instead   of  being   coniined  to   testing    fifteen    fathoms, 
which  had   never    been    exceeded  up  to  that  time,  at 
Lloyd's  machine   tliey    were  enabled    to  prove    all  in- 
termediate   lengths    up  to   seventy-five    fathoms,    and 
the  following  curious  statement  was  made  that,  whei) 
a  15  fathoms  length  was  tested  the  chain  was  stretched 
perfectly   tight  like  a  string  on  a  violin,  but  in  the  75 
fathoms  length  the  chain  was  never  pulled  out  of  the 
form  of  a  curve,  or  rather  a  series  of  curves  or  festoons. 
It  was  still  more  curious,  that  those  who  made  this  report 
should  never  have  measured  the  deflection  in  a  single  15 
tathoms  of  chain  wlien  under  test  alone,  and  also  mea- 
sured the  deticction  when  more  lengths  than  one  15  fa- 
thoms were  under  teat,  as,  had  they  done  so,  they  would 
have  found  no  dilfcrence  whatever  between  any  one  of 
the  lo  fathoms  at  the  Admiralty  pioof.    In  order  to  prove 
that  the  extended  Laigth  could  be  equally  well  used,  at 
Lloyd's  machine  there  were  placed  powerful  levers,  with 
knife  edges,  constructed  by  the  eminent  firm  of  Messrs. 
Maudslay,  Sons,  and  Field,  in  such  a  manner  as  to  apply 
them  either  at  15  fathoms  lengths,  or  at  the  more  ex- 
tended lengths,  when  they  were  found  to  coincide  with 
the  hydraulic   lever  in  both  situations  simultaneously. 
When  several  lengths  of  Urge  chain  were  at  the  Admi- 
ralty test,  the  dotlections  between  each  fifteen  fathoms  were 
carefully  measured  by  Mr.  Field  and  Mr.  Grosland,  and 
they  were  found  all  equal,  each  deflection  being  1}  inch 
only,  or  3  in  2,160  inches;  therefore,  how  it  was  con- 
ceived that  they  hung  in  a  series  of  curves  or  festoons 
he  could  not  possibly  imagine.      Certain  other  experi- 
ments were  made  wliich  proved  most  completely   that 
whether  at  fifteen,  thirty,  forty-five,  sixty,  or  seventy- 
five  fathoms,  the  strain  was  perfectly  equal  throughout  the 
whole,  therefore  the  plan  adopted  by  him  tor  Lloyd's 
Committee  proved  itself  to  be  correct  in  principle  and 
practice,  while  its  economy  was   obvious,  since  by  the 
oriiiuary  mode  of  testing  tor  the  complement  of  a  single 
ship's  chams,  viz.,  300  fathom:?,  it  took  twenty  proofs, 
while  at  Lloyd's  machine  it  took  but  four  or  five,  and  as 
it  only  took  two  or  three  minutes  to  put  seventy-five 
fathoms  of  the  largest  chain  in  the  machine,  and  two  or 
three  minutes  to  place  it  on  the  examining  bench  by  such 
contrivances  as  he  had  invented  and  applied,  it  would  be 
obvious  how  greatly  increased  must  be  the  economy  and 
despatch  in  tlie  operation.     Ue  should  regret  indeed, 
therefore,  if  any  obstruction  were  thrown  in  the  way  of 
that  which  had  been  decided  by  dlNinterested  parties  to  be 
a  great  improvement.    Mr.  Lenox  had  stated  that  his 
machine  was  worked  by  hydraulic  power  at  one  end  and 
by  lever  power  at  the  ottier,  but  Mr.  Lenox  had  no  means 
of  measuring  the  proportionate  exactness  of  his  levers. 
Lloyd's  Committeo  declared  they  were  satisfied  with  the 
test  of  their  machine,  aud  they  said  if  it  was  not  satisfac- 
tory to  the  public,  let  three  eminent  practical  men,  like 
Sir  W.  Armstrong,  Air.  Fairbairn,  and  Mr.  Penn,  investi- 
gate the  question,  aud  declare  wliether  he  (Mr.  Glad- 
sione)  was  right  or  wrong  in  the  principle  he^  contended 
for.   Mi  .  Davison,  who  had  experimented  on  this  machine, 
stated  that  there  was  no  diUerontial  variation  whatever 
at  any  of  the  distances.     Mr.  Lenox  had  complained  that 
he  (Mr.  GUdstone)  had  omitted  toiuentiou  a  great  many 
other  anchors  tliat  l^d  appeared.    If  he  had  meution<^ 
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all  he  would  have  had  to  include  a  list  of  at  least  eighty 
patents.  He  considered  the  remarks  of  Bfr.  Lenox  as  to 
awiveU  ia  chains  very  valuable.  In  his  paper  he  had 
given  a  brief  notice  of  the  leading  forms  of  anchor,  without 
comment  of  his  own,  leaving  each  form  to  stand  upon  its 
own  merits.  He  had  been  much  int^^rested  by  ihe  discus- 
sion, and  he  trusted  that  on  a  future  oocaffion  he  should 
be  allowed  the  opportunity  of  extending  thb  interesting 
and  important  inquiry. 

The  Chairman  said  he  had  now  to  ask  the  meeting  to 
express  its  thanks  to  Mr.  OlaHstone  for  the  interesting 
paper  he  had  read.  They  must  all  admit  this  subject  to 
be  of  great  importance,  and  one  to  which  a  BOciety  ot 
this  kind  could  never  regret  having  devoted  an  evening. 
The  practical  object  doubtless  was  to  get  a  good  anchor 
and  a  good  chain  cable;  but  he  apprehended  that 
achievement  would  not  be  promoted  either  by  patents  or 
by  Government  patronage,  for  most  of  the  observations 
they  had  heard  that  evening  tended  to  show  that  nothing 
that  had  yet  been  done  in  this  direction  had  been  influenced 
by  the  privileges  conferred  by  the  patent  laws  or  by  the 
patronage  of  the  Qovemment.  After  all,  the  most  efficient 
means  of  obtainiofc  the  best  thing  was  to  trust  to  competition 
among  the  manufacturers  of  the  country,  the  stimulus  of 
which  would  induce  them  to  bring  the  utmost  amount  of 
science  and  skill  to  bear  on  this  important  branch  of 
manufaoture.  T here  was  also  a  further  question,  whei  her, 
considering  the  vast  amount  of  priva'e  property  at  stake, 
it  was  desirable  for  the  Qovemment  to  interfere  to  require 
a  pn>per  testing  of  thet>e  cables  and  anchors.  What  had 
been  the  result  of  the  step  taken  so  far?  An  act  was 
passed  within  the  last  twelve  months  requiring  that  all 
anchors  and  cables  shoull  be  tested,  and  now  they 
found  those  most  interested  in  the  question  dU- 
pnting  as  to  the  reliability  of  the  testing  machines  em- 
ployed. When  the  Government  system  of  testing  was 
in  full  operation,  would  they  be  much  nearer  in  ar- 
riving at  the  best  anchor  than  they  were  now,  by  going 
to  those  whose  manufaoture  had  proved  to  be  the  best  ? 
They  had  much  better  rely  upon  themselves,  and  the 
more  they  threw  upon  individual  interested  the  responsi 
bility  of  providing  the  best  machinery  for  carrying  such 
works  into  effect,  the  better  it  would  be  for  all  parties.  In 
the  paper  the  fact  was  mentioned  that  during  the  great 
war  Napoleon  threw  such  difiSculties  in  the  way  of  our 
obtaining  hemp  for  our  cables  that  mo  were  compelled  to 
seek  for  a  substitute  in  the  shape  of  iron.  He  (the  chair- 
man) could  not  but  contrant  that  period  and  the  conduct 
of  the  First  Napoleon,  with  the  present  period  and  the 
oondoct  of  the  Third  Napoleon — a  man  who  was  doing 
all  he  could  to  bring  into  friendly  rivalry  the 
manufacturers  of  both  countries,  and  in  every  way  to 
promote  commercial  interooume  between  the  two  nations, 
a  oourse  of  policy  whicii,  considering  the  objects  which 
this  Society  was  established  to  promote,  could  not  fail  to 
enlist  our  cordial  sympathy.  He  now  begged  to  propose  a 
vote  of  thanks  to  Mr.  Gladstone  for  his  excellent  paper. 

The  vote  of  thanks  was  then  passed  and  acknowledged* 


Makohbstsb  Meohanios*  Institutiov. — In  their  Forty- 
first  Annual  Report  the  directors  congratulate  the  mem- 
bers upon  being  able  to  present  an  encouraging  statement 
of  the  past  year's  proceedings.  The  fears  expressed  at 
the  commencement  of  the  year,  that  the  commerrial 
depreanon  under  which  the  district  was  suffering  would 
continue  to  affect  the  attendance  in  the  classt^s,  has 
happily  been  only  partially  realised ;  the  number  of  pupils 
oonnected  with  the  various  departments  in  1864,  in  moRt 
insUnces  comparing  favourably  with  the  number  attend- 
ing in  1868.  The  attendance  at  the  boys'  day  classes  has 
been  satisfactory,  showing  a  slight  increase,  with  a  ccMres- 
ponding  improvement  in  the  reoeipta.    An  examhiation 


of  the  students  was  held  by  one  of  H.M.  InspeetcRs  of 
Schools.  At  the  Government  Sdeooe  Rr^min^^j^Tm  ^ 
candidates  from  these  classes  have  more  than  siisuined 
the  reputation  of  the  school,  and  have  been  awai\Ied  t«o 
silver  medals  and  a  Urge  number  of  prizes.  The  atteod- 
ance  averages  over  200.  Nine  CA0«iidates  were  raocwfol 
in  the  Oxford  Middle- Class  l£xaminationa  The  aueod- 
ance  at  the  ladies'  day  claa<4es  is  not  so  good  as  it  wu  io 
1863.  In  1861  the  number  of  pupils  attending  wu  242. 
In  1862  the  attendance  fell  to  229,  in  1863  to  201,  wad  in 
1864  to  181.  These  classes  have  also  been  examioed  bj 
the  Inspector  of  Schooln.  The  attnndance  in  these  cIum, 
which  averaged  over  200  in  1863,  fell  to  180  in  18(4. 
The  female  evening  classes  have  been  well  attended.  Hm 
number  of  pupils  in  the  summer  months  was  limited,  bat 
during  the  winter  quarters  the  attendance  bu  boo  lo 
large  as  to  render  it  necessary  to  remove  the  dwioi 
more  commodious  room  in  the  Institution.  ThsBOoher 
of  pupils  on  the  books  in  the  December  quarter  iv  SI 
In  the  evening  classes  for  young  men  there  hubni 
considerable  increase  in  the  attendance,  which  sven^si 
about  300.  Mr.  David  Baxter  has  continued  his  gnUoitooi 
services  as  the  teacher  of  the  bookkeeptag  dan.  Tbe 
great  success  of  his  pupils  at  the  Society  of  Ar  s  Esuutt* 
tton,  is  evidence  of  the  ability  and  zeal  with  which  the 
claM  has  been  conducted.  In  the  Government  sdaase 
classes  the  number  of  iitudents  who  have  entered  ooapan 
favourably  with  that  of  the  preceding  year;  but,ooiM'lff« 
ing  the  importance  of  the  subjects  taught,  the  attendioee 
must  be  deemed  far  from  satisfactory.  In  the  siainiiB> 
tions  of  the  Department,  however,  this  Institutioa  ha 
been  successful  beyond  any  other.  Three  silver  medals, 
four  bronze  medals,  and  more  than  one  hundred  priztt 
were  awarded,  while  several  studenta  secured  "  Honour- 
able Mention  "  The  results  of  the  Society  of  Art 
Examination  have  already  been  published.  Mr.  EJ. 
Leppoc  for  the  second  time  placed  at  the  disposal  of  tl» 
directors  a  prize  of  five  pounds  to  be  divided  eqml'T 
among  those  students  who  should  most  distinguish  theot' 
selves  in  arithmetic  at  these  tfxaniinations.  Theannatlu'i' 
tion  party  of  the  day  classes  was  h^-ld  in  June,  and  thevul 
soinSe  of  the  dancing  class  was  held  at  the  close  of  tboptf. 
The  gymnastic  club  still  continues  one  of  the  dos 
popular  features  of  the  Institution.  The  skill  dispUyc^ 
by  the  members  at  the  last  assaultat-arms  clearly  prere^ 
that  the  club  still  maintains  its  high  state  of  Moff' 
A  challenge  gold  medal  has  been  offered  for  coiupedtis: 
by  Mr.  G.  T.  Lund,  in  addition  to  a  silver  and  a  b.iiaB 
medal  presented  by  the  committee  and  the  menibeA 
The  billiard  club  haa  been  eminently  suooessfal  dsif 
the  first  year  of  its  existence.  It  has  in  a  very^ 
degree  piomoted  social  and  friendly  intercourse  ta9^ 
those  who  were  unable  to  avail  themselves  of  the  ^ 
advantages  offered  in  the  Institution.  The  drculstio"  (^^ 
books  from  the  library  has  decreased  from  82.679  io  1^^ 
to  27,411  in  1864.  The  direoors  record  with  deep  r^ 
the  death  of  the  chairman  of  the  board,  Mr.  J.  W.  &^- 
who  for  very  many  years  had  enjoyed  the  con(ideDoetf| 
esteem  of  the  members,  as  well  as  of  Mr.  John  Heywooi 
vice-president.  The  directors  congratulate  themroil*'' 
upon  the  financial  position  of  the  Institution.  At  i*^ 
commencement  of  the  year  there  was  a  balance  io  hisd 
of  £679  7s.  2d.,  with  unpaid  accounts  atnooiitiitf  i^ 
£187  16s.  6d.  There  is  a  balance  of  £998  8«.  4d.,  »>« 
unpaid  accounts  amounting  to  £171  9s.  The  w^ot 
has  amounted  to  £3,037  6s.  8d.  The  total  oomber  oi 
members  is  1,631,  against  1,307  in  the  prevtoos  year. 


ANGLO-FRENCH    WORKING     CLASS 
EXHIBITION. 

A  meeting  of  working  men  was  held  in  the  ^^'. 
great  room  (by  permission  of  the  Council),  ®****'J*T^ 
the  promoters  of  the  above  underukiog.  on  Twf.^ 
evening,  the  23rd  inst,  William  Hawu,  £«!*»  ^^' 
man  oft  be  CooDoilt  in  the  chair. 
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The  GhaibmaRi  in  opening  the  meeting,  said  that  the 
CooDcil,  upon  receiving  a  oommnnication  from  Mr. 
CoDiDgBhy,  the  secretary  to  the  committee  formed  for 
euiying  out  this  proposed  Exhibition,  stating  what  steps 
bftd  aheady  been  taken  in  this  movement,  and  the  success  of 
tiie  preliminaiy  measnres  both  in  England  and  in  France, 
were  desirous  that  the  Society  should  offer  every  encou- 
lagsment  to  the  undertaking.  For  his  own  part,  he  (the 
chauman)  felt  especial  pleasure  in  presiding  over  what  he 
might  almost  call  the  fost  meeting  which  had  been  held 
in  tluB  metropolis  for  the  purpose  of  uniting  the  English 
ndthe  French  workman  m  fiiendly  rival^,  the  object 
beiog  not  so  much  to  prove  that  the  one  was  superior  to  the 
other  in  any  particular  branch  of  art  or  of  manufacture,  but 
tope  them  an  opportunity  of  showing  each  other  that  in 
rkh  each  excelled,  so  that  the  workmen  of  both  countries 
might  learn  in  what  direction  ^ey  should  apply  their 
time  and  talents,  bo  as  to  produce  tiie  most  beneficial  re- 
folti  to  themselyes,  and  the  countries  in  which  they 
lopectivaly  lived.  It  was  quite  dear  that  both  England 
aod  France,  from  the  great  intelligence,  perseverance, 
lad  industiy  of  their  people,  must  necessarily  be  cou- 
rtly rivals ;  but  it  was  of  the  utmost  importance  that 
tbdrrivalzy  should  be  a  rivalry  of  friendship,  and  not  a 
maliy  arising  from  feelings  of  distrust  or  national  pre- 
jndice.  He  could  imagine  nothing  better  calculated  to 
podace  a  friendly  rival^  likely  to  benefit  both  countries 
ttun  this  proposed  Exhibition.  '  This  was  a  year,  certainly, 
i&  which  sock  an  exhibition  might  be  yeiy  appropriately 
Mganised,  being  the  fiftieth  year  of  peace  between  the 
two  coontriest  That  fact  in  itself  was  a  remarkable 
endoDoe  of  how  gpreat  a  length  of  time  was  required  to 
nmove  prejudiee  when  once  it  was  deeply  seated  between 
BitioDB.  It  appeared  to  have  taken  fifty  years  before  the 
vorking  men  of  both  countries,  who  formed  the  great 
aaa  of  the  population,  could  meet  upon  terms  of  peace 
ttd  good  fellowship,  and  enter  into  friendly  competition 
vilh  each  other.  However  glad  we  might  be  that  such 
I  resaU  was  brought  about  at  last,  we  could  not  help 
^iog  what  a  meSincholy  instance  this  was  of  the  great 
■OKhief  which  followed  long  and  devastating  wars,  and  the 
great  amount  of  prejudice  and  Ill-feeling  which  were  thus 
ngendered  to  tiie  great  detriment  of  the  world  at  large, 
nd  more  espedsdly  of  those  countries  where  such  wars 
vera  earned  on.  Now,  however,  that  these  fifty  years 
lud  paoed,  we  could  not  but  hope  that  the  good  feeling 
between  the  two  countries  would  increase  year  by 
year,  simulated  A  it  was  by  the  enlightened  men 
of  this  country,  as  well  as  by  that  great  man  who 
*M  fiow  the  ruler  of  the  French  people.  It  was 
l^ouffkable  how  much  had  been  accomplished  by  that 
prions  sovereign,  whose  acts  had  so  materially 
^  the  progress  of  free-trade  in  Europe.  Without  that 
^''onngement,  which  happily  the  Emperor  had  not  only 
^villbut  the  courage  to  give  to  free- trade  and  free 
^^tnn&QnicatioQ,  he  (the  chairman)  really  believed  the 
P'^gresB  which  had  been  made  would  not  only  not  have 
^p  aooompUshed,  but  would  even  now  have  scarcely 
"^  begun.  During  the  Bourix>n  dynasty  there  appeared 
^  be  little  chance  for  such  free  communication  between 
^giand  and  Fnmce  as  there  now  was,  for  he  was  sure 
fbejr  must  all  feel  that  the  abolition  of  passports  and  the 
nterchaoge  of  commodities  now  carried  on  under  the 
f rmcb  treaty  were  remarkable  proofs  of  the  truly  en- 
%hteDed  spirit  in  which  the  French  Emperor  regarded 
^QeatioDs  of  international  commercial  policy,  and  he  had 
uttle  doubt  that  the  undertaking  which  they  bad  now 
^  to  consider  would  receive  every  encouragement  from 
^e  French  Government.  He  would  now  call  on  Mr. 
Coningaby  to  explain  the  steps  that  had  already  been  taken 
^connection  with  this  movement.  After  that  some  re- 
BolQtiona  would  be  proposed  in  order  to  promote  the  success 
wtheundortakiog. 

.^^'  ^  CoMiMosBT  said  he  would  begin  by  slating  that 
^hey  did  not,  however  anxious  the  committee  might  be  to 
secure  the  rapport  of  all  present,  now  come  to  ask  if  this 


thing  should  be  done,  but  <»ily  how  it  should  best  be 
done.  They  were  too  fiir  committed  to  it  to  retrace  their 
steps.  The  origin  of  the  scheme  was  something  like  this. 
A  few  friends  and  himself  went  (o  the  Agricultural  Hall 
last  October,  when  the  North  London  Exhibition  was 
being  held  there,  with  the  view  of  carefully  examining 
the  exhibition,  so  as  to  see  wliat  representation  it  was  of 
the  best  productionfl  of  the  working-classes.  Without 
wishing  to  depreciate  that  Exhibition,  he  must  fi»nkly  say 
they  could  not  regard  it  as  a  fkir  representation  of  what 
the  working  classes  really  could  do,  and  fedJng  this,  they 
took  counsel  together  whether  something  could  not  be 
done  that  would  give  to  the  section  of  the  working  dasBes 
not  represented  there  an  opportunity  of  coming  forward  and 
showing  what  they  could  produce.  A  committee  was  formed 
of  about  40,  all  of  whom  were  working  men.  There  were  no 

Eatrons,  and  at  first  it  was  decided  to  have  none,  that  any- 
ody  who  liked  might  help  the  movement,  but  that  the 
Committee  would  not  solicit  patronage.  They  thought  their 
first  step  should  be  to  find  what  amount  of  assistance 
they  could  expect  from  their  own  countrymen.  Many  of 
the  committee-men  were  foremen  in  large  establishments, 
and  these  men  talked  both  with  their  shop- fellows  and 
eraployen  as  to  what  countenance  they  would  give  them. 
This  was  done  before  they  committed  themselves  to  the 
scheme  at  all,  and  before  calling  any  public  meeting. 
From  inquiries  made  it  appeared  that  the  scheme  was 
likely  to  take,  and  the  committee  had  many  promises  of 
help,  both  from  workmen  themselves  and  theu*  masters. 
Those  of  the  members  who  had  friends  in  provincial 
towns  wrote  to  them,  and  found  that  they  received  the 
matter  in  a  very  favourable  manner.  It  then  came  to  be 
a  question  whether  this  should  be  a  local  movement,  or 
whether  they  should  invite  competition  from  a  larger 
area.  It  was  decided  that  there  was  no  great  use  in  cir- 
cumscribing the  afifair,  and,  as  this  year  was  the  fiftieth 
anniversary  of  peace  between  England  and  France,  they 
thought  of  making  it  a  jubilee  movement,  and  inviting 
the  French  workmen  over  to  compete  with  them.  It  was 
rather  a  difficult  matter  to  find  out  whether  the  French 
would  enter  into  it  or  not.  The  English  were  ready 
enough,  but  they  felt  some  diffidence  in  going  to  France 
as  the  representatives  of  English  working  men.  It  seemed 
something  like  the  three  tailors  of  Tooley-street  being 
the  representatives  of  the  British  people,  and  they  were 
therefore  careful  in  stating  to  the  French  that  they  merely 
represented  their  own  committee.  Five  of  them  were 
requested  to  go  to  Paris.  Their  own  committee  sub- 
scribed all  the  necessary  funds,  and  asked  nobody  for  a 
penny.  They  went  to  Paris,  and  took  a  few  letters  of  in- 
troduction with  tliem.  The  idea  had  been  well  received 
here,  but  when  they  got  to  Paris  they  found  that  it  was 
received  with  enthusiasm.  Every  person  they  called 
upon— no  matter  what  his  position — whether  workman, 
senator,  or  manuflacturer,  gave  them  the  same  warm 
welcome.  He  was  sure  every  member  of  the  deputation 
would  bear  him  out  when  he  said  that  it  was  quite  a 
mistake  to  suppose  that  there  was  any  coldness  on  the  park 
of  the  working  classes  of  France  towards  this  country ;  they 
had  the  warmest  feelings  for  us,  and  he  thought  that  if  this 
matter  had  stopped  here,  and  had  gone  no  farther,  it 
would  be  worth  all  the  trouble  they  had  taken  to  ascer- 
tain this  one  great  fact — that  there  is  no  Ul-feeling  or  pre- 
judice existing  in  the  minds  of  our  social  equals  in  France 
towards  the  workmen  of  England.  They  were  taken  up 
by  a  society  called  the  **  Soci6t6  du  Credit  an  Travail." 
He  believed  there  was  nothing  like  this  society  in  this 
country ;  it  was  a  sort  of  bank,  into  which  every  mem- 
ber put  100  francs,  which  was  laid  out  in  the^  purchase  of 
land.  It  was  a  very  responsible  organisation,  and  the 
deputation  were  recommended  to  it  by  M.  Michel 
Chevalier.  This  society  called  a  meeting  of  delegates, 
representing  all  the  principal  associations  in  Paris,  to  the 
number  of  about  eighty.  They  put  a  great  matiy  ques- 
tions to  the  deputation ;  they  did  not  want  to  go  into 
the  matter  at   hap-hazard,  but  wished  to  know   the 
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groosdfl  of  8000688.  They  were  told  firankly  what  had 
been  done  from  the  very  oommenoement,  and  given  dis- 
tinotly  to  understand  that  they  were  not  there  as  re- 
presenting the  English  workmen,  but  only  their  own 
committee.  The  meeting  passed  resolutions  approving 
of  the  schemoi  and,  on  the  spot,  appointed  a  committee 
of  ten  gentlemen,  well  known  in  oonneotion  with  the 
Cr^it  Fonder  and  other  important  organisations,  and 
many  of  them  being  also  chairmen  of  large  co-operative 
associations.  That  committee  promised  to  send  a  cir- 
cular to  each  of  the  departments,  and,  as  three  of 
them  were  editors  of  newspapers,  they  promised  to 
use  their  influence  through  we  press,  and  gave  every 
prospect  of  a  wide  co-operation  on  the  part  of  the 
French  people.  The  deputation  called  on  about  five- 
and-twenty  manufacturers,  to  whom  they  had  letters 
of  introduction,  and  found  that  to  a  man  they  were 
all  ready  to  send  their  goods  to  the  Exhibition.  The 
Crystal  Palace  had  a  great  name  in  Paris :  peojple  there 
believed  in  it,  and  as  soon  as  they  heard  that  their  visitors 
came  from  the  Crystal  Palaoe  they  were  quite  ready  to 
send  their  goods.  M.  Edmond  Potoni6  was  appointed  as 
the  secreta^  of  the  French  committee,  and  favourable 
notices  of  the  movement  had  been  given  by  the  French 

Kpers.  The  French  Committee  reported  that  they 
lieved  they  would  be  able  to  send  over  a  large  amount  of 
goods,  and  they  were  in  a  position  to  do  this  because  they 
had  large  manufactories  there,  conducted  on  principles 
similar  to  those  of  our  co-operative  institutions  in  this 
countiy— extensive  factories,  from  which  a  large  quantity 
of  goods  for  exhibition  might  be  expected.  The  next 
step  they  were  about  to  take  was  to  send  one  of  their 
number  to  Paris,  to  watch  the  interests  of  the  afiau*,  and 
to  communicate  between  the  two  committees.  The  steps 
they  had  taken  since  their  return  to  England  might  be 
soon  summed  up.  The  Society  of  Arts,  through  its 
Council,  had  taken  up  the  movement  with  very  great 
kindness.  They  had  lent  them  this  room  for  their  meet- 
ing here,  and  the  Chairman  of  the  Council  had  been  good 
enough  to  preside.  Their  object  now  was  to  lay  their 
scheme  before  the  meeting  for  their  approval  and  assist- 
ance, which  would  be  highly  valued. 
Mr.  WHrrKXNO  propoMd  the  following  resolution  :-- 

'*  That  this  meeting,  bsTbg  heatd  the  statement  of  Mr. 
Coniogsby,  in  reference  to  the  proposed  Anglo-French  Bz- 
hibition,  lecognisei  in  this  movement  an  eTidence  of  the 
gradnal  extinction  of  national  prejodices,  and  of  the  great 
adTanee  which  has  been  made  by  the  workmen  of  lioth 
eoantries  in  the  knowledge  and  appreciation  of  the  troe 
prindplet  on  which  the  material  prosperity  and  moral  progress 
of  nations  depend." 

He  said  that  one  object  they  had  in  calling  the  present  meet 
ing  was  to  ask  assistance  in  one  department  of  the  proposed 
Exhibition,  namely,  that  of  Art-workmanship.  There 
could  be  no  doubt  that  in  the  working  men's  exhibitions 
which  had  already  taken  place  in  London  art-workmen 
had  not  been  fairly  represented,  and  it  was  very  important 
that  they  should  be  in  the  present  one. 

Mr.  Willis  seconded  the  resolution. 

Mr.  LuoiuiT  was  sorry  that  he  could  not  support  the 
scheme,  not  that  he  did  not  approve  of  it,  bnt  only  because 
he  thought  there  would  not  be  time  to  get  up  the  Ex- 
hibition in  such  a  manner  as  fairly  to  represent  the 
British  workman,  who  would  thus  be  placed  in  an  un&tr 
position.  He  suggested  that  the  Exhibition  should  be 
put  off  till  next  year,  and  that  then  not  only  Frwich 
workmen,  but  those  in  all  the  countries  of  the  continent 
and  of  the  world  should  be  invited  to  take  part  in  it. 

Mr.  Anson  thought  the  proposed  Exhibition  was  a  step 
in  the  right  direction,  and  that  it  would  instruct  British 
workmen,  and  prepare  them  for  future  competitions.  He 
felt  so  deeply  interested  in  the  movement  that,  though 
not  affluent,  he  should  be  glad  to  be  responsible,  in 
the  case  of  failure,  to  meet  the  expenses  to  the  extent 
of  £6. 

Mr.  AsHB  and  Mr.  Buck  highly  approved  of  the 


scheme,  and  the  latter  gentleman  said  he  was  nre  thm 
would  be  plenty  of  time  before  the  ExhiUtioD  opeoed  for 
British  workmen  to  prepare  artides  for  show.  i 

Mr.  Pbabsall  (Secretary  of  the  London  Meefauk^  ' 
Institution)  congratulated  the  meetmg  on  the  soooesof 
the  movement  as  Dar  as  it  had  gone.  He  bdisffd  tb 
Exhibition  would  form  a  new  and  desirable  liidc  betvtti 
employers  and  workmen,  if,  as  he  bdieved  they  would  be 
quite  willing  to  do,  the  masters  woold  exhibit  work  dooe 
in  their  establishments  with  the  names  of  the  worione 
attached  to  it.  English  and  French  workmen  had  modi 
to  teach  eadi  other  and  to  learn  from  each  other,  aad  tin 
proposed  Exhibition  would  be  an  excellent  opporbuityof 
bringing  them  together. 

A&.  WiNKWOBTH  strongly  supported  the  princmk 
affirmed  in  the  resolution,  and  stated  his  belief,  foottd 
on  his  experience  as  an  adjudkmtor  in  the  Great  £iUii. 
tions  of  1851  and  1862,  and  of  the  Paris  EzhJiitioDof 
1855,  that  English  workmen  need  not  fear  tooicriDto 
competition  with  those  of  France.  The  progreanadeyf 
the  English  in  the  silk  manufacture  between  the  two 
exhibitions  was  such  as  to  astonish  even  the  Fnoch 
people  tiiemselves.  He  believed  the  time  wss  folly  cone 
when  such  an  exhibition  as  that  now  pronosod  ahooldtoke 
place,  and  that  it  would  be  of  benefit  to  ooth  oooatm. 

The  resolution  was  then  carried  unanimoosly. 

Mr.  Look  moved — 

**  That  this  meeting  pledges  itself  to  promote  by  tnrf  mta 
in  ite  power  the  taoeess  of  the  nndertaking." 

So  much  had  been  said  in  support  of  the  movement  thit 
it  required  nothing  to  be  added  to  it,  bat  he  would  nggM 
to  the  Committee  that  they  should  use  their  utmoti  as- 
tions  amongst  the  employers  of  labour,  who  were  ii 
possession  of  most  of  the  works  produced  during  the  hs 
few  years  by  Art-workmen,  and  who  woold,  doabtlea,  It 
glad  to  aid  in  promoting  the  success  of  the  sdieme.  k 
was  also  necessary,  in  order  that  the  exhibition  might  Ix 
thoroughly  sncoeasful,  that  there  should  be  the  folkit 
confidence  in  the  persons  selected  as  adjudicaton  of  tkt 
prizes. 

Mr.  Matnabd  seconded  the  resolatioo,  whk^  vs 
unanimously  carried. 

Mr.  B.  CoNXHOSBT  moved  a  cordial  vote  of  thanbtt 
the  Society  of  Arts  and  to  the  Chairman,  which  va 
carried  by  aodamation. 

The  Chaibuan  said  that  it  was  undoubtedly  one  of  Uk 
most  important  functions  of  the  Society  of  Aiti  to 
encourage  Art-workmen.  Arts,  Mafiufactnres,  and  Gob- 
meroe  were  based  upon  the  skill  of  the  workman,  ii^  ^ 
conceived,  therefore,  that  they  were  only  doing  i^ 
duty  in  endeavouring  to  promote  this  movement  & 
had  already  given  them  his  opinion  of  its  importBo, 
and  he  would  now  only  tell  them  what  he  thought  aixc*. 
its  success.  When  Prince  Albert  attended  a  meeting  c 
that  room  previously  to  the  Exhibition  of  1851,  andsov 
doubts  were  expressed  as  to  its  success,  his  answer  vil 
**  Gentlemen,  yon  will  succeed  becaoseyou  aredetenoiiu* 
to  succeed ; "  and  the  same  remark  might  be  applie<l  t 
the  present  undertaking.  The  promoters  of  this  b)0«*^ 
ment  had  shown  so  much  determination,  and  hsd  reoetv* 
so  much  encouragement  botii  here  and  in  FVanoe,  tlis 
there  seemed  little  doubt  as  to  their  sneoess.  The  mm- 
ment  must  be  a  combined  one  between  maslefs  and  oeo: 
masters  must  be  willing  to  show  their  workmen's  wort  i^ 
that  the  actual  prodooers  might  have  the  credit,  wtaKs 
had  hitherto  too  often  been  kept  from  them.  The  ^ 
value  of  such  exhibitfons  was  the  strong  stiaralm  t»? 

gave  to  progress  and  the  promotion  of  self-rc^  ^ 
onourable  feeling  amongst  workmen.  If  the  mMt^ 
would  not  allow  the  men  to  exhibit  fine  f^^^f^ 
of  work  which  they  had  executed,  a  great  psrt  ^'^  r! 
use  of  the  Exhibition  would  be  lost,  but  he  felt  ax*^ 
the  masters  would  unite  in  promoting  this  friendly  ri^ 
between  their  workmen  and  those  of  France.  It  t» 
been  said  that  English  workmen  mnst  be  beaten  in  atf<^ 
of  taste  liy  the  Freiicb,batwaa  taste  the  only  thing  thit*** 
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nqnired  io  work,  and  were  there  not  other  qualities  of  u 

great  if  not  greater  importance?    It  was  a  remarkable 

act,  thAt  80  aatODiahed  were  the  French  tbemaelvefl  at 

the  progrev  we  had  made  between  the  two  Bxhibitiona 

of  1851  and  1862,  that  they  aotoally  sent  over  a  com- 

minon  to  see  l»y  what  means  we  had  so  improved  oar  art 

nuDu£uitaiw  in  the  short  space  of  eleven  jean.     The 

DBOch  people  had   to  learn  to   imitate  the  solidity 

And   lasting  character  of  oar  woric,  and   we  had   to 

ietm  the  taste  and  elegance  of  theirs,  so  that  there 

^ns  much  to  leam  on  both  sides,  as  well  as  much  to  teach, 

and  every  opportanity  of  doing  this  was  a  benefit  to 

iKjih  ooontries.    In  oondosion,  he  would  say  that  they 

were  quite  welcome  to  the  use  of  the  Society's  room  for 

their  meeting.    Anything  the  Society  could  do  to  pro* 

jaote  the  succeai  of  the  Exhibition  would  be  done.    He 

thanked  them  for  the  compliment  paid  to  the  Society  and 

lumaelf  in  the  vote  just  passed. 


line  ^i. 


The  de  Mobhy  Gollsotion. — The  late  duke  was  a 
iibnl  patron  of  art  and  artists,  and  his  collection  of 
pctores  and  other  objects  of  art  and  cariosity  is  certainly 
ooe  of  the  most  remarkable  that  was  ever  brought  together 
m  a  period  of  ten  or  twelve  years.   The  sale  is  fixed  to  com- 
mence on  the  last  day  of  the  present  month  of  May,  and 
to  conclude  on  the  12th  of  June,  the  first  four  days  being 
devoted  to  objects  (Tart  and  curiosities.     The  private 
views  take  place  on  the  25th  and  two  following  days, 
aod  the  public  exhibitions  on  the  28th  and  29th  instant ; 
and,  as  a  large  attendance  of  amateurs  and  virtuosi  is  ex- 
pected, it  will  be  well  to  give  the  readers  of  the  Journal 
a  general  idea  of  the  contents  of  the  collection.    M.  de 
ilomy  was  a  great  admirer,  and  considered  to  be  a  good 
jodge,  of  the  works  of  the  German,  Flemish,  and  French 
Rhools,  but  he  seems  to  have  had  little  taste  for  the  great 
Italian  noastors  or  for  sculpture.    Amongst  the  old  paint- 
ings of  the  German,  flemish,  and  Duteh  schools  there 
are: — Three  pieces  by  Cuyp ;  an  excellent  litUe  work  by 
Gerard  Dow ;  one  of  Hobbema*s  finest  works,  known  as 
Lea  Moolins,  a  glowing  landscape — a  river  and  mills,  and 
five  clumps  of  oaks,  for  which  the  late  duke  gave  100,000 
tnncs ;  good  specimens  of  Denner,  Dusart,  Ervetdingen, 
Heist,  Heyden,  De  Hoogh,  and  Huysmans ;  a  very  fine 
woik  by  Maas,  a  rabust  servant  girl  ringing  at  a  house 
door,  with   three  children  near;  three  remarkable  pic- 
tores   by  Metau ;   an  admirable  Mi^ris,   the   itinerant 
mnucian  asleep  in  a  cabin;  three  pictures  by  Ostade; 
I  Paul  Potter ;    one  of  the  finest  portraits  extant  by 
BoDbrandt,  a  man  in  the  prime  of  lite,  wearing  a  broad- 
braamed  hat,  his  face  briUantly  lighted  up,  Known  as 
lie  Doreur,  firom  the  Chavagnac  collection,  as  perfect  as 
^bm  it  left  the  artist's  hand,  signed,  and  dated  1640 ; 
l^oTDpa,  a  small  composition ;  and  the  portrait  of  an  old 
wooiac,    also  by  Ilembrandt ;    Hercules  and  Omphale 
and  a  por^ait  by  Bubens ;  three  works  by  Ruysdaels ; 
ooe  by  Jan  Steen ;  two  by  Teniers ;  and  three  each  by 
Ferbuig,  Van  der  Yelde,  and  Wouvermans.— The  elder 
French  achool  includes,  amongst  other  choice  works,  two 
fioe  pictures  by  Chardin ;  two  of  Fngonard's  best  known 
paintinga ;  six  by  Greuze,  including  his  famous  Peasant 
Girl  winding  cotton ;  three  of  Prudhon*a  most  admired 
worka — Innocence,  Cupid  and  Psyche,  and  Zephyr ;  and 
^oor  good  q[)ecimens  of  Watteau.— -The  contemporary 
French  works  include  some  very  fine  pictures,  amongst 
which  most  be  specially  mentioned  the  Ape  painting,  by 
decamps ;  six  works  by  Meissonier,  including  two  of  his 
finest  proiduotions—The  Braves,  1862,  and  Halt  of  Cava- 
liers at  the  door  of  a  country  inn,  1863,  which  have  never 
before  been  in  the  market ;  and  four  exquisite  examples 
Of  hia  more  usual  style — a  young  man  eating  and  read- 
ing ;  the  amateur  of  drawings ;  a  poet  and  a  young  man 
Hodying;  and  three  charming  works  by  Alphonse  Rcshn, 


a  French  artist,  who  died  last  year,  but  whose  works 
recal  the  best  period  of  the  Flemish  school.— <The  Italian 
and  Spanish  sdiools  are  only  represented  by  five  works  by 
Gnardi,  excellent  specimens ;  two  or  three  by  Hurillo ; 
two  of  Salvator  Bosa ;  and  tyro  Velasquez. — The  col- 
lection of  objects  of  art  and  curiosities  consists  almost  en- 
tirely of  Chinese  and  other  oriental  works  in  enamel,  por- 
celain,, rock  eiystal,  jade,  and  lacquer,  many  of  which 
are  very  choice. 

Raphael's  Fbksooes.— A  Parisian  photographer  has 
recently  returned  from  Rome  with  twenty-seven  plates  of 
the  fireaooes  of  the  Famese  Palace. 

HoNimxiiT  TO  Damtb. — The  inauguration  of  the  monu- 
ment raised  in  Florence  in  honour  of  the  great  poet  of 
Italy,  took  place  on  the  14th  May,  with  great  ceremony, 
in  the  presence  of  King  Victor  Emmanuel.  There  was  a 
grand  procession,  which  occupied  more  than  two  hours  in 
passing.  First  marched  the  representatives  of  the  press 
(Italian  and  foreign) ;  next  came  those  of  the  Itelian 
drama ;  then  a  long  file  of  persons  deputed  from  every 
province,  town,  academy,  society,  and  important  institu- 
tion in  the  kingdom.  Seven  hundred  banners  floated  in 
the  air.  The  ootUoe  was  closed  by  the  colleges,  the 
national  guard  of  Florence,  in  the  ranks  of  which 
marched  Uie  Count  Sarego  Aligheri,  descendant  of  the 
poet.  The  King  was  received  with  immense  acclama- 
tions; upon  his  majesty's  arrival  the  Qonfidoniece  of 
Florence  pronounced  a  short  address,  after  which  Padre 
Jean  Baptiste  Giulani  delivered  a  discourse  on  Dante  and 
and  his  works,  at  the  condnsion  of  which  the  veil  which 
until  then  had  covered  the  monument  fell  to  the  ground. 
The  entire  arrangemente  proved  satisfactory,  and  the 
enthusiasm  is  declared  to  have  been  indescribable.  Such 
an  act  of  national  pride  and  fervour  doea  honour  to  the 
capital  of  united  Itialy. 

Salb  of  Abtistio  FoRMmiBS. — The  sale  of  a  re- 
markably fine  collection  of  objects  of  Industrial  Art  took 
place  recently  in  Paris.  The  articles  diaposed  of  belonged 
to  the  late  Prince  de  Beauvau,  and  although  consisting  of 
but  forty-four  lota  of  fumftnie,  bronzes,  porcelain,  and 
sundries,  with  seven  pictures,  the  proceeds  of  the  day's 
sale  were  £14,392.  The  most  precious  item  in  the  former 
portion  of  the  collection  was  a  smaU  secretaire  of  the 
time  of  Louis  XVI.,  presented  by  Marie  Antoinette  to 
Madame  S^none,  one  of  her  ladies  of  honour,  purchased 
for  the  Empress  at  £2,400.  A  commode,  inlaid  with 
marqueterie,  and  ornamented  with  chasings  in  bronze,  by 
Gouthi&res,  the  cyphers  of  Marie  Antoinette  appearing 
amongst  the  ornaments,  fetched  £1,004.  A  console,  in 
marqueterie,  by  a  celebrated  art-workman,  I.  H.  Beisener, 
and  bearing  his  signature,  of  the  same  period,  sold  for  £828. 
Two  small  sofas,  or  settees  for  two  persons  each,  fetohed 
£400.  A  small  ebony  coffer,  decorated  with  five  Flo- 
rentine mosaics,  £118.  An  ixilaid  clockcase  of  the  time 
of  Louis  XIV.,  £120.  A  small  bureau  of  the  time  of 
Louis  XIII.,  £122.  A  carved,  and  gilt  bedstead  of  the 
Louis  XV.  period,  £162.  A  cup  in  Sicilian  jasper, 
mounted  in  bronze,  chased  and  gilt,  by  Gtouthi^res, 
£1,276.  Two  candelabra,  by  the  same  artist,  figures  of 
Bacchantes,  alter  Clodion,  £644.  An  inkstand,  attri- 
buted to  the  same  artist,  £232.  Two  candlesticks,  ditto, 
£166.  Pair  of  fire-dogs  in  bronze,  chased  and  gilt,  time 
of  Louis  XVI.,  £102.  Six  lots  of  porcelain  fetehed 
£1,872.  A  jewel-box  in  copper  gilt,  bearing  the  cyphers 
of  Henry  II.  and  Catherine  de  Mediois,  £304 ;  and  two 
vases  of  porphyxy,  £644. 


New  kind  of  Fuel.— A  fuel  has  been  invented  by  Mr. 
Stoker  composed  of  carbon  in  powder  as  pure  as  possible, 
obtained  from  the  distUlation  of  light  woods  in  a  close 
receptacle  of  various  metallic  salts  and  acids  acting  as  the 
combustible  matter,  and  of  different  agglomerating  bodies 
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such  as  fecala,  &c.  The  whole  is  trituratedi  mixed,  and 
pressed,  forming  a  paste,  which  may  be  moulded  into 
cakes,  balls,  &c.,  of  various  sizes,  to  be  afterwards  dried. 
When  dry  this  fuel  may  be  lit  by  a  lucifer  match ;  it 
bums  like  a  piece  of  tinder,  and  gives  out  neither  smoke, 
gas,  nor  flame.  The  caloric  disengaged  in  the  burning  of 
this  fuel  may  be  from  45^  to  720^  Fahrenheit,  according 
to  the  proportion  of  the  different  component  parts  above 
cited.  This  fuel  (says  the  inventor)  will  be  found  very 
useful  for  heating  feet-warmers,  for  urns,  dishes,  and 
similar  articles,  for  placing  in  plumber's  soldering  irons, 
or  in  irons  for  pressing  linen ;  for  heating  glue  in  work- 
shops or  elsewhere  where  a  fireplace  would  be  inconvenient 
or  dangerous,'  and  for  many  other  purposes. 

Jl>i:w  Gas  for  Mornrs  Ehoines. — The  Motor  Lenoir 
has  achieved  considerable  success,  but  its  application  is 
limited  to  the  supply  and  cost  of  the  gas  raquired  to 
work  it,  and  it  is  said  that  an  engineer  of  Lyons,  M. 
Million,  has  hit  upon  an  expedient  which  is  likely  to  have 
a  great  effect  in  extending  the  use  of  that  or  other 
motors  in  which  power  is  obtained  by  the  explosion  of 
mixed  gases.    The  problem  is  to  find  a  gaseous  mixture 
which  takes  fire  easily  and  rapidly,  and  which  can  be 
produced  in  almost  any  place  at  a  low  cost.     This 
desideratum  is  believed  to  have  been  discovered  in  the 
gases  which  are  given  out  when  steam  is  made  to  pass 
over  coke  in  a  state  of  incandescence,  or,  in  other  words, 
in  a  mixture  composed  of  oxide  of  carbon  and  carbnretted 
hydrogen.    The  subject  has  been  introduced  in  a  lecture 
at  the  SOTbonoe,  and  before  the  Soientifio  Association  of 
Paris,  by  MM.  Sohloning  and  Demond6sir,  the  engineers 
of    the    tobacco    manufactory,    and   M.   Troost,    and 
has  attracted  considerable  attention.    In  the  experiments 
performed  it  was  shown  that  when  oxide  of  carbon  alone 
was  introduced  into  a  vertical  tube,  and  fired  by  a  spark 
from  a  Buhmkorf  coU  introduced  at  the  upper  end,  a  blue 
flame  appeared  and  slowly  traversed  the  tube  until  it 
reached  the  bottom,  and  that  the  introductioQ  of  a  small 
quantity  of  hydrogen  aooelented  the  combustion,  and 
caused  the  flame  to  descend  with  greater  rapidity.    This 
was  illustrated  by  a  tube  more  than  eighteen  feet  long. 
Another  experiment  showed  that  when  the  explosion  was 
caused  in  a  series  of  vertical  tubes  alternately  connected 
together  above  and  below,  the  flame  when  ascending 
traversed  the  tubes  more  quickly  than  when  descending. 
The  engineers  mentioned  are  now  canying  on  a  series  of 
experiments  to  ascertain  the  most  economical  mixture 
of  these  gases  with  atmospheric  air  for  motive  purposes, 
and  success  is  considered  to  be  almost  certain,    it  must 
not  be  forgotten,  however,  tiiat  although  the  new  system 
may  supply  a  cheaper  and  possibly  more  effective  motive 
power,  it  will  have  one  drawback  that  does  not  attach 
to  the  Lenoir  motor,  which  can  be  used  in  workshops  and 
other  places  where  it  would  be  impossible  or  inconvenient 
to  introduce  a  furnace.    As  steam  will  be  required  to 
produce  the  gaseous  mixture,  the  new  motor  will  come 
into  direct  competition  with  the  steam-engine,  which  the 
motor  Lenoir  does  not. 


^Bwauxct* 


project.  The  projector  and  leader  of  the  expedition  ii 
Count  de  Mo>^ier,  who  is  half  an  Englishman,  lut 
mother  having  been  the  daughter  of  Qeneral  WilUam 
Bum,  whose  services  in  India  gained  him  the  soubriqiet 
of  the  Hero  of  Delhi.  Count  de  Moynier  annnnnow  in 
addition  arrangements  for  afifording  sportsmen  a  ehance  of 
elephwt  and  otter  shooting  in  connection  with  the  ex- 
pedition, which  will  be  armed  and  organised  against  any 
danger  from  the  natives.- 


FnoroR  Tbadb  with  Abyssinia. — ^An  expedition  is 
announced  to  depart  from  Paris  in  the  month  of  June, 
having  for  its  object  the  establishing  of  a  trade  between 
the  natives  of  Abyssinia  and  the  French  merchants  in  tho 
Red  Sea.  The  spot  selected  for  the  head-quarters  of  the 
expedition  is  Mount  Taranta,  which  is  not  within  the 
possessions  of  that  dangerous  monarch,  King  Theodore, 
and  where  the  climate  is  described  as  being  very  temperate 
and  healthy.  The  point  of  operati(ms  on  tho  sea  coaot  is 
te  be  IlalaY,  near  Port  Adulis.  Tho  funds  are  obtained 
by  moans  of  subscriptions  from  the  persons  engaged  in 
the  expedition,  and  it  is  said  that  the  number  already 
enrolled  is  sufficient  to  ensure  tho  carrying  out  of  the 


€aljmi. 


Abbowboot  or  New  Sooth  Walbs.— Ezperimeoti 
have  recently  been  made  on  the  root  of  the  Cnmlmah, 
a  common  reed,  growing  abundantly  in  the  lagoooi  oftbe 
south-westera  districts,  and  possessmg,  it  is  believBd,  pro- 
perties capable  of  affording  employment  to  huodredi  <i( 
persons.  An  excellent  speoiee  of  arrowroot  hi  bees 
made  from  this  plant. 

Docks  in  Nbw  South  Walbs.— The  Fitxioy  Dvk, 
belonging  to  the  Qovemment,  situate  at  the  peoil  otab- 
lishment  of  Cockatoo  Island,  is  capable  of  tskiog  in 
vessels  of  the  largest  tonnage.  The  Waterview  Dock  ii 
very  largely  used  in  docking  the  venels  engaged  in  the 
mail  services  toA  those  b^onging  to  sevml  local  oom- 
panics  and  proprietors,  and  is  capable  of  taking  in  the 
largest  class  of  ships.  Adjoining  are  shipwrigiit  lad 
engineermg  works,  large  shean  for  masting  purpowi,  lad 
every  requisite  for  the  repair  of  vessels  in  the  sevml 
branches  to  which  they  apply.  The  floating  dock  ii 
Darling  Harbour  is  chiefly  used  in  doeking  saihoff  veseL* 
and  small  steamers.  There  is  a  veiy  laxge  estabusfamtfrt 
formed  for  making  large  power  boilers  and  heavy  maddiK 
ery,  provided  wi&  steam  hammers  for  heavy  foi]ging& 
large  lathes,  and  all  requisite  tools  for  the  constroctioo  a 
restoration  of  engines  of  large  dunensions.  The  il^ 
dock  is  capable  of  takmg  up  separately  two  venekof 
about  1,000  tons  each.  At  these  works  fbur  iron  wi 
have  lately  been  built,  adapted  to  the  peculiar  reqain- 
menti  of  short  river  navigation,  one  of  which  was  s^ 
boat  buflt  for  the  New  Zealand  Qovemment,  fitted  win 
shot-proof  towers,  which  has  done  good  service  and  tiJuo 
a  very  prominent  part  in  the  histoxy  of  the  present  Kflv 
Zealand  war.  The  vessels  are  of  large  dimeBsioQii  to 
ensure  a  light  draught  of  water. 

QUBBBSLAMU  ImFOBTS  AND  EXP0BT8«— The  toCll  ^ 

of  the  imports  for  the  year  ISWVas  JE2,267,«6*j^ 
which  £1,746,841  came  from  Great  Britain,  £606»S9r 
from  the  other  Australian  oolonies,  £7,370  from  Oerta^ 
£6,880  from  South  America,  £100  fiomthe  South  »> 
Islands,  and  £36  from  New  Caledonia.  The  total  w 
of  the  exports  for  the  year  vras  £1^^13,908,  of  w»^ 
£864,437  were  sent  to  Great  Britain,  £889,868  to  tbe 
other  Australian  colonies,  £682  to  India,  £7  to  GeylflB. 
£24  to  China,  and  £4  to  South  America,  ^^s  000- 
parison  of  these  Ubles  with  those  of  former  7«*"jf^ 
the  rapid  progress  the  colony  has  made  since  1860. 
those  who  have  been  induced  to  settle  there  hsd  not  ««* 
ceeded  in  obtainbg  profitable  employment, th^c^a^ 
not  have  afforded  the  luxuries  which  have  t«en  impo'J*' 
and  the  total  amount  must  have  been  groitly  reduoed  » 
w^  as  the  average  per  head.  « 

Rbnts  of  Gbown  Laho  ih  South  -^wrBALiA.-^ 
many  years  the  best  pasture  lands  in  the  ^^^^T^ 
leased  at  one  farthing  per  acre  yearly,  until,  in  ^^^^ 
Assessment  on  Stock  Act  was  passed,  making  the  ?*T^ 
for  rent  and  taxes  together  one  penny  per  "^^^^^^ 
This  was,  of  course,  still  far  below  the  value,  and  »" 
June  of  the  present  year,  a  large  number  of  *^*^J7 
expire,  the  lands  comprised  therein  have  been  ^j^  ^ 
and  the  average  rent  and  assessment  for  the  fin*  ^^ 
the  beet  runs  now  amounts  to  about  6d.  Pj[J[^-Jt 
annum,  which  have  been  confirmed  by  ^^  ^^^'''^"^ pgt 
Many  farmers,  however,  are  paying  Is.  and  l**  ^'  " 
I  acre  to  private  persons  for  grazing  land. 
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GoTTAOCRs'  Exhibition  at  Ahbcblvt,  Gloucbstxb- 
MiBK.— Some  tinie  ago  the  R«v.  R.  E.  BUckwell,  the 
incumbent  of  this  parish,  which  has  only  1,400  inhalmants, 
coQceived  the  iiiea  of  finding  some  meann  by  which  poor 
peoplo  might  be  enabled  usefully  to  amuse  ihemwlves  in 
the  wintfT  evenings  without  having  to  leave  their  houses. 
The  problem  he  wished  to  solve  was  how  to  find  interest- 
iog  and  amusing  occupation  for  the  poor  man  at  home 
during  the    winter  months,  and  his  idea  was  to  get 
the  poor  to  make  whatever  articles  their  faste  or  indina- 
tioo  prompted  them  to  make,  and  which  would  yield  them 
a  iMom  when  they  were  sold  at  an  exhibition  that  should 
tike  place  at  the  winter's  end.    Last  October,  therefore, 
2«  issued  a  circular  addressed  to  them,  in  which  he 
jud : — **  My  plan  is  to  tzy  and  set  all  of  you — men  and 
-women,  boys  and  girls— to  work  in  a  pleasant  way  in  your 
own  houses,  at  your  odd  moments,  during  the  winter, 
and  for  you  to  gain  something  by  it.    At  some  suitable 
13BM  in  the  spring,  I  should  like  to  have  in  our  school- 
iwn  an  industriu  exhibition.    During  the  winter  months 
I  would  have  yon  all  work  for  this,  according  to  your 
on  difTereot  tastes  and  powers ;  one  making  one  thing, 
udoQe  another.    Eveiything  yon  make  will  be  your 
ovn.    At  the  time  fixed  for  the  exhibition,  I  will  en- 
deavour to  gaUier  together  our  friends  throughout  the 
oeighbourhood — and  sell  for  you  the  things  you  have 
made,  if  you  wish  them  to  be  sold.    I  do  not  promise  to 
lell  them,  but  I  will  try  to  do  so.    Let  everybody  make 
a  lomething,  however  small  or  simple.    Do  not  be  shy, 
or  hesitate  to  join  oar  workers.    Let  every  person  in  the 
parish  be  an  exhibitor,  and  try  and  make  something  whieh 
will  do  him  credit.    Great  moral  benefits  must  result 
if  we  endeavour  to  spend  our  winter  evenings  in  a  profit- 
able way."    Mr.  Blackwell  suggested  what  kinds  of  thing 
tmld  be  made,  and  during  the  last  six  months  nearly 
erery  cottage  has  been  the  ni^htlv  scene  of  work  for  this 
exhibition.    Men.  women,  and  children  have  been  busy. 
There  has  been  a  curious  reversion  of  labour ;  for  weavers 
have  done  carpenten'  work,  and  the  industry  of  others  has 
taken  a  direction  equally  stiange.    The  articles  made, 
together  with  others  lent  by  ladies  and  gentlemen  of  the 
neighbourhood,  were  recently  displayed   in  the  school 
room.     Rugs  and  quilts,  worked  with  every  material  and 
ID  every  colour  by  the  women  and  git  Is  of  the  village, 
draped  the  walls.    The  articles  of  industry  comprised 
vases,  plates,  and  figures,  scolpturoo  in  freestone ;  a  model 
landscape :  an  obelisk  in  ^ell  work ;  pencil  drawings  of 
outages  and  gardens,  done  by  bo^s ;  a  shapely  stone  table, 
with  omauiental  pillar ;  a  fancy  oak  table ;   a  n  odel 
church  in  stone;  a  spirit-level ;  a  case  of  artificial  flowers 
mitked    in    wool;    ingenious   comio    drawings;    shoes, 
Uppers,  stockings,  and  other  articles  of  dress.    There 
vas  an  ingenious  rat-trap,  for  which  a  prize  of  £1  was 
giren  by  the  Ratcatching  Club  of  London ;  a  well -carved 
book-stand ;   a  music-siand  ;  and  many   other  articles. 
Tne  Tooni  has  been  crowded  with    visitors,  and  Mr. 
BlaiLkwtrll  was  present  to  show  the  articles,  most  of  which 
have  been  sold. 


CwmsponJem. 


Oar  THB  Wbab  and  Tear  of  StiSam  BoitxRs. — 
Sir, — I  have  seen  Mr.  Paget's  double-barrelled  letter  in 
your  last  number,  and  observe  there  is  a  deal  to  be  said 
on  both  sides  of  the  question :  but  I  shall  confine  my 
remarks  within  a  very  narrow  compass.  The  essence  of 
my  tir«t  letter  (in  your  number  for  May  12lh)  with  respect 
to  the  furrowing  of  boiler-plates  is,  that  Mr.  Paget  ha** 
adopted  precisely  the  same  view  of  the  cause  of  furrow- 
ing that  1  did  five  years  ago,  namely,  the  action  of  the 
fsteam-presRure  to  straighten,  or  at  all  events  to  make 


more  nearly  straight  than  before,  the  common  lap-joint, 
and  thus  to  bring  about  an  alternate  bending  and  un- 
bending of  the  metal,  resulting  in  a  loosening  of  the 
t^ture,  and  a  greater  susceptibility  to  corrosion.  Now, 
I  fail  to  find  this  central  idea  enunciaied,  or  even 
hinted  at,  in  the  parall«-l  column  in  Mr.  Pagei's 
letter.  The  only  thing  like  it  is  in  Mr.  Brnithwaite's 
paper,  "  On  the  Fstigue  of  Metals,"  where  he  refers  to 
the  buckling  of  locomotive  smoke- box  plates,  in  conse- 
quence of  the  strains  from  the  cylinders,  which  are  entirely 
exterior  to  the  boiler.  To  this  buckling  action  I  alluded 
in  my  last  letter.  Mr  Ronton,  to  whom  Mr.  Paget  refers^ 
does  not  in  his  pamphlet  even  hint  at  any  explanation  of 
furrowing  action.  With  renpect  to  the  pitting  of  boiler- 
plates, I  stated  in  "  Recent  Practice,"  that— 

**Tbe  pittiai?  of  the  metal  is  readily  explained  by  the  presence 
of  chemical  ajents  in  solation  in  the  water,  and  the  known 
ineqaality  of  subitaoce  of  iron  plates  and  ban,  in  consequence 
of  which  the  metal  is  gradually  but  unequally  separated  and 
dissolfed." 

This,  in  like  manner,  is  the  essence  of  Mr.  Paget's  en- 
largements on  the  pitting  of  steam-boilers.  In  the  same 
book,  "  Recent  Practice"  (pages  16, 17),  I  explained  the 
causes  of  the  fsilure  of  the  suy-bolts  of  locomotive  fire- 
boxes in  the  following  terms,  which  I  am  obliged  to  quote 
for  the  benefit  of  Mr.  Paget,  who  has  vainly  strived,  he 
says,  to  find  the  explanation : — 

**  Copper  expands  by  heat  half  as  much  again  as  iron,  and 
taking  the  mean  temperature  of  the  copper  of  the  fire-box  at 
twice  as  much  as  that  of  the  ahell,  an  awumption  which,  we 
•uppoie,  is  aomethinir  much  below  the  fact,  the  Tertical  ex- 
panaion  of  the  fire-box  would  be,  upon  the  whole.  thrc#»  tiroea 
aa  much  as  that  of  iheihrll,  and  the  difference  of  eypansinn 
would  be  twice  that  of  the  iron,  or  at  the  rate  of  1  in  AOO.    On 
a  fire  box  five  feet  three  inches  high,  the  difference  ofcxpansioa 
would  at  this  rate  amount  to  one-eighth  of  an  inch      That  ia 
to  say,  the  upper  atay-bolta  would  be  defiected  ooe-ettfhth  ot  an 
inch  from   their  normal  position,  when  under  the  power  ot 
bi|!h  pressed  steam.    On  a  length  of  stay-b«»it  of  three  inches,  a 
deflection  of  one-eiithth  of  an  inch  ia  immoderate ;  ai  d.  con- 
sidering the  alternate  expaoaion  and  contrsctioo,  beudiuK  and 
relaxing.  att»'ndant  upon  getting  up  steam  and  letting  it  down, 
it  ia  reasonable  to  condnde  that  the  same  cause  of  degradation 
is  at  work  with  the  atay-holts  ss  that  already  suggested  for 
boiler-plates   at   the  rivft-joint»,— the   slternation  of  strnin, 
teusion  and  relaxation,  which  luosens  the  texture,  and  uiti. 
mately  overpowers  the  cohesion   of  the  material  ao  treiited, 
incurring  partial  fracture  and  accelerated  corrosion     On  this 
argument  the  failure  of  atay-bolta  should,  as  in  fact  it  is,  be 
localised  at  or  near  their  junctions  with  the  plates,  which  are 
the  points  uf  maximum  strain,  similarly  to  the  localisation  of 
furrows  near  rivet  joints.    Occasionally,  entire  rows  of  rivets 
are  found  to  have  snapped  across.  cli»8e  to  ihf  plate,  independ- 
ently «f  corrosive  acti-n,  suggesting  a  cause  of  failure  precisely 
the   same  as  that  which  breaks  axles— an  alieruating  lateral 
strain  and  relaxation  beyond  the  limits  ot  enduring  elasticity.  * 
♦  ••*♦*• 

"  The  reasons  above  advanced  afford  an  explanation  of  the 
fact  that  fire-hoxes  with  narrow  water  spaces  are  more  auhject 
to  leakage  than  those  with  wider  spaces,  the  stays  being  sLorter 
and  less  flexible  in  the  former  case,  and  likelier  to  fail.  For 
the  aame  reasons,  stay-bolts  of  smaller  diameter,  sufficiently 
strong,  are  preferable  to  others  of  larger  diameter.  Th*}  are 
more  elastic,  and  yield  to  unequal  expansion  more  re»dily  than 
thicker  stay  a,  and  are,  therefore,  likely  to  be  mote  durable." 

In  fine,  Mr.  Paget  is  quite  welcome  to  the  use  of  what 
I  have  before  publiehtd  ;  and,  whether  he  acknowledses 
it  or  not,  there  is  no  doubt  it  forms  the  bai^ia  of  the  greater 
portion  of  his  paper.  Of  course  he  has  largely  eupor- 
added  illustrative  and  corroborative  matter,  which  ho 
appears  to  have  expanded  into  what  he  callH  the  "  bulging 
theory,"  whereby  there  ia  a  disposition  to  convert  a  cylin- 
der into  a  sphere.  1  believe  1  havo  said  all  that  is  ncces- 
sarv  in  explanation  of  my  letter. — I  am.  Ac, 

•'  D.  K.  Clahk. 


11,  Adam-atreet,  Adelpbi,  May  22, 1866. 
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MEETINGS  FOR  THE  ENtSUlNG  WEEK. 
MON.  ...British  Architects,  8. 

Asiatic,  3.    Annual  Meeting^. 
TvKi.  ...Civii  l:ln<flneen,  9.    Frestdent'i  Annaal  CoDTertazioae. 

K.  Horticulturnl.    Scientific  raseting,  3  p.m.    Mr.  liatemaji, 
*•  On  Cm'lanziniaprwlula,  and  a  l\ew  African  Angraeeum^ 
brought  homo  bj  Capt.  Grant.'* 
THints...AntitiUMries,  8. 

Linnaran,  8.      1.  Dr.  Cobbold,  "  On  Animal  Individ aalitj." 

2.  Dr.  Baird,  "  Contributions  tow.irds  a  Monograph  of  the 

Annelidcs  belonging  to  the  Aphroditaeeee."*     3.  Mr.  F. 

Walker,  "  Sjnopsia  of  the  Diptera  of  iho  E,  Arehtp«Iago.'* 

Chemical,  8.      lit.  W.  A.  Miller,  "Aoalidj  of  Fotohlo 

Waters."  ' 

B.  Societj  Club,  6. 

Fri Philological,  8. 

Rojal  Institution,  S. 
Archaeological  Inst.,  4. 


PAKLIAMEMTAKY   RKP0UT8. 
SESSIONAL  PRINTED  PAPERS. 

Par.  Dtiivered  on  izih  and  utb  May,  1866. 

Kumb. 
256.  Game  Certificates  (Ireland) -Return. 

126.  BillH— Drainage  and  ImprOTemout  of  Lands  Acta  (Irelftsd) 

Amendment. 

127.  „      Dogs  Kegulatlon  (Ireland). 

256.  Newspapers  and  Stamps  (Ireland)— Return. 
258.  Judgment  Office  ( Ireland )- Returns. 

261.  St.  Benet  Graccchurch -street,  Ac,  Benefices— Return. 

364.  DUtillers,  Ac. -Return. 

U6.  Bills— Arrests  for  Debt  Abolition  (Ireland). 

128.  „        Turnpike  Tolls  AboJiUon. 

129.  „        Customs  and  InUnd  Revenue. 

130.  Pier  and  Harbour  Orders  Confirmatloa. 

131.  Pilotage  Ordtr  Confirmation  (No.  2). 

134.  Forfeiture  for  Treason  and  Felony. 

135.  Countj  Voters  Registration  (amended  in  Committee). 

3.  (305)  Hallway  and  Canal,  Ac,  Bills— Board  of  Trade  Report, 
Part  SO*.  '^ 

234.  Fethard  Dispensarj— Correspondeaoe. 
263.  Dublin  CorpiTation  (Bills  In  Par lianjent)— Account. 

132.  Bills— Local  Government  Supplemental  (No.  4). 

134.  „  Forfeiture  for  Treason  and  Felon j  (a  corrected  conr^ 

13a.  „  County  of  s^ussex.                                                         ' 

139.  „  Smoke  Nuisance  (Scotland)  Acta  Amendment. 

140.  „  Ecclesiastical  Leasing  Act  (1H5H  .  Am  ndment. 

251.  CiTil  Sirrlce— Report  to  the  Lords  of  the  Treasury  in  Jane. 
I860.  '  ' 

269.  Marines— Returns. 

277.  British  Museum — Accounts. 

136.  BiUs— Commissioners   of    Supply    Meetings  (Scotland)    (aa 

amended  In  Committee).  ^     ^  w«»nu;    v" 

141.  „      frisoDf  (as  amended  by  the  Select  Committee). 

142.  „      Exchequer  Bonds  (£1,000,000). 

143.  „      Locomctives  on  Roads  (as  amended  in  Committee,  and 
08  Consideration). 

144.  „      Postmaster  General. 

216.  Military  Expenditure  (Ceylon)— Despatch,  &c. 

MO.  Piccadilly  and  Park  Lane  New  Road-Minute,  of  Eridenoe. 

271.  Merchant  Seamen's  Fond— Account.  "««««?. 

272.  bcamen's  Savings  Bank -Account. 
274.  Ramsgate  Harbour— Statement. 
178.  Water  Companies,  &c.— Return. 

^  ^^^^Virt  ^r^  "^  ^"^'  *''••  ^*"»-Bo*'^  0'  Trade  Report 
Eadowmeats  for  Education    MInatc. 

,«.    «..,      «r         -De«iJ<retf  on  16M  Jfoy,  1866. 

137.  BUlf-Harwich  Harbour. 
146.      „      Crown  Sulta,  Iko. 
236.  Sugar,  arc— Tabular  Return. 
360.  Sarlage  Banks— Accounts. 
260  (I).  Savion  Banks— Hetom. 

270.  Sarings  Banks- Account. 

iJi*  rSc:?^?'^^*r,^*  ^**»P«^  Exemption  (SootLmd). 
206.  Cathedral  and  Collegiate  ChurchealReturn. 

257.  Kxclse  and  Customs  (Ireland)— Return 
366.  Oaths  and  Deolarations— Return 

l^^r.Z^^^^J^?'*^  ^'^^°»  ^^'  <^*'«*)  Amendment  Blll-Retam. 
Lduoation  (Science  and  Art )-TwelfthKeport  ^    ««urn. 

EducaUon  (8coUand)-Mlnute  offtmher  buspekslon  of  Rerliad  Code, 

It**  /  V  m        .   «  Sifsroi,  1864. 

677  (I).  Taxei  in  Europe— Keturn. 


Vittm. 


rrm  Commitfionert  df  Fatenta  Jwnua,  May  mh.  Portable  Ww  Enrine-May  10-4710 -Merrywwther  nd  8<ft  «• 

Ghakts  of  PRorrsiovAi.  pROTKr-nriv  ..  Long-acre,  andYork-street,  York-n»d,  Lambeth,  8. , 

Alarms  self  actln..  f«,  in.ii^*-  i-ROTBCTiON.  ^^^  PuUey-May  15-4711-Messrs.  C.  and  E.  Ori^y.  BirmtagbJa 

jffion  ^*       Indicating  cxcm,  ©f  heat  or  coM-122?p-J.  H.  I  Cleaning  vU  for  Small  Armt-May  19-47l2-TheopWlai  Aiw*^' 

•  ■     68,  Haymarket. 


Buildings,  construction  of  fire-proof— 1170— J.  Conaiogluin. 

Candles,  (M^amenting— 1299  —P.  Brasb  and  R.  Irvine. 

Corn,  &c.,  apparatus  fw  grinding— 1267— J.  Hart  aad  H.  Toatt. 

Cot'on  and  wool,  presseti  fbr— 846— UT.  MUler.  ^ 

Cutlery,  oompo^taon  for  cleaning,  <-c. — 1054— Q.  Mountfbcd. 

Cylindrical  castings,  moulds  for— 1295— D.  Hartley. 

Cylindrical  or  conical  artiules,  apparatusfor  catting— 1247— 0.  Bedxn 

DecocUonh  obtaining— 1227— F.  Wise. 

Door  mats— 1283— T.  J.  Mayall. 

Dredgers— 828— W.  Simons  and  A.  Brown. 

Extracting  copper— 1256- W.  Henderson. 

Fabrics,  elastic  knitted  or  looped— 1276— H.  B.  Cooley. 

Fibrous  substances,  apparatus  used  in  cardiag— 837— B.  A  F.  A.Ld|h. 

Firearms,  breech  losiding— 1289— J.  C.  Conybeare.  ' 

Fire-arms,  breech  loading— 1293— P.  O'Hann. 

Fire-gratM,  &c.,  supplying  fuel  to— 1269— C.  Lamport. 

Fires,  self-acting  apparatus  for  exting oisbia9~U79— J.  CL  Hty  i^ 

V.  Savoiy. 
Gaaet  and  raponn,  method  of  mixing  -1287— W.  Jacknn. 
Grain,  Ac,  self-acting  and  self-regbtering  machinery  for  wei|iiiai-< 

828— T.  Bobertt  m4  |i.  Luc. 
Illuminating  purposes,  apparatus  for— 1269— P.  A.  Le  Cwk  fc 

Fontainemoreau. 
India  rubber,  treatment  of— 1267— T.  J.  Unyall. 
Iron,  appamtw  for  puddling— 1221— T.  F.  Cashin  h.  J.  F.  AJonfe. 
Jaoqnard  and  Indexing  machines— 1261— J.  Wadsworth,  U.  Dw. 

and  J.  McMurdo. 
Malt  and  grain,  drying— 1297— J.  Forbes. 
Metal,  drilling  and  riretting  plates  of— 1291— D.  Adamsoa. 
Minerals,  apparatus  for  working  or  catting— 1203— W.  Leatham. 
Motive  power,  machinery  for  obtaining— 130 L—W.  J.  Rice. 
Mod  re  power,  obtaining  and  applying— 1303— S.  P<dcatyB«ki  sad  M. 

Mycielski. 
Pen,  self-supplying- 1231— J.  CaUIlon. 
Railway  trains,  commanicatlon  between  tho  paiiengers  andgissrlct 

-  1265— S.  Trotman. 
Refrigerator  and  oondenaer— 1249— J.  Hampton. 
Saddles,  safety  stirrup  fur— 1286— S.  Hudson. 
Ship  oompasses- 1251— J.  Lilley. 

Ships,  applying  water  as  a  motive  power  for— 1063— G.  Bosielet. 
Ships,  «lc,  construction  and  protection  of— 1209— G.  Johnson. 
Steam  engines— 1196— A.  WyUie  and  J.  McF.  Gray. 
Steam  engines,  marine  oondensiiig— 1263— T.  Wood. 
Tombstones,  application  of  derlcea  to— 1130— A.  Grainger  anl  C.  IL 

Girdler.  * 

Topograph— 84— A.  P.  Lendy. 
Turkish  towelling— 1281— J.  Gorton. 
Window  sashes  and  frames— 1273— J.  Casey. 

INVBMTIOK  WITH  COUPLRTI  SPECiriOATIOV  FUU. 

Floor  milla— 1348— H.  A.  BonncTiUe. 


I 


2911. 
2»12. 
2913. 
2914. 
2917. 
2920. 

2923. 
2924. 
2932. 


H.  L.  Maqoet. 
J.  Snider,  jun. 
W.  Ibotson. 
P.  B.  Gay. 
R.  Morrison. 
Q.  M.  de  Bayelt 

Vigoulete. 
P.  MlUns. 
S.  Price. 
J. 


PATISTS  SbALSD, 

2933.  J.  GMtvood  vA  W.  Wi^ 

worth. 
2937.  J.  White. 

2941.  P.  £.  tiaUfe  *  E.Zfiiiucu. 

2942.  £.  Cottam. 
and  J.  E.    2948.  L.  Lcisler. 

2949.  J.  Grundy. 
2951.  C.  Reeves. 
2903.  J.  Soper. 

273.  T.  HaU  and  3.  Bobmt. 

333.  W.  P.  Wilkins. 


/Vom  C9mm(Mion<r4  Of  Patau*  /oitnuif,  Mag  23ni. 


2966. 
2969. 
2962. 

2971. 
2972. 
2977. 
2982. 
2986. 
3068. 


J.  Evans. 

L.  A.  W.  Lund. 

W.  £.  Carrett,  J.  Warring 

ton,  and  J.  Sturgeon. 
A.  I.  L.  Gordon. 
G.  Axton  and  J.  Leach. 
J.  D.  de  Boulimbert. 
E.  W.  Otwny* 
H.  Gaunter. 
J.  Norton. 


FATurra  Skalu. 

3095.  J.  B.  Thompson. 
3106.  J.  and  J.  I/eemiaf  v^* 

Liatar. 
31R0.  J.  O.  Aram. 
66.  J.  Welsh. 
468.  J.  Q.  Jones. 
674.  C.  J.  Falkman. 
617.  Ah.  AkeroiTd. 
861.  C.  J.  L.  Ltfffler. 


Patrmts  ov  wnoH  mi  Stamp  Dutt  or  £60  vab  brii  F^^ 


1606.  £.J.  BridelL 
1661.  W.  Roberta  and  T.  Green- 
acre. 
1619.  M.  A.  F.  Mennona. 


1621.  W.  Naylor. 

1643.  G.  Crawford. 

1644.  J.Needham. 

1639.  G.  Brmen  and  R.  Sniitb. 


PATRina  OK  WHICH  THI  StAMP  DUTT  OP  £100  BAi  BtBT  Pin^ 

1174.  F.A.  Gatty.  1 1344.  J.  Meikmon. 

1297.  F.  A.  QaUy.  1319.  J.  8.  CrtMland. 
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^limoniitmtirts  bg  %  CrawU, 

Ordinary  Mbetinos. 
Wednesday  Evenings  at  8  o'clock. 

June  7th. — No  Metting. — Owing  to  the  Whitaun 
holidajB  and  the  oonsequent  abseiico  of  many  specially 
interested  in  the  subject,  it  has  been  thought  best  to 
postpone  the  reading  of  Mr.  Hawe8*8  paper,  '^  On  the 
Policy  of  an  Amalgamation  of  the  Railways  of  the  United 
Kingdom  under  Government  Management/'  till  next 
B^sion. 


Conversazione. 
The  Council  have  arranged  for  a  Conversa- 
zione   on  Wednesday,  the   14:tlL  June,  at  the 
South  Kensington  Museum,  cards  for  which  wiU 
shortly  be  issued. 

Annual  Conference. 
The  Fourteenth  Annual  Conference  between 
the  Council  and  the  Representatives  of  the  In- 
stitutions in  Union  and  Local  Boards  will  be 
held  on  Wednesday,  the  14th  June,  at  Twelve 
o'clock,  noon.  William  Hawes,  Esq.,  Chair- 
man of  the  Council,  will  preside. 

Secretaries  of  Institutions  and  Local  Boards 
Me  requested  to  send,  as  soon  as  possible,  the 
names  of  the  Representatives  appointed  to  attend 
tie  Conterence. 

The  Council  will  lay  before  the  Conference 
the  Secretary's  Report  of  the  Proceedings  of  the 
Union  for  the  past  year,  and  the  Results  of  the 
Examinations,  as  well  as  the  Programme  of  Ex- 
aminations, Elementary  and  Final,  for  1866. 
The  following  subjects  are  suggested  for  dis- 

ciuBsion : — 

1.  The  establishment  of  organiring  teachers  among  the 
institutes,  on  the  plan  adopted  in  the  East  Lancashire 

Union. 

2.  Is  any  modification  of  the  present  scheme  of  Elemen- 
tary Examinations,  by  rendering  it  more  adapted  to  the 
ca^cities  of  class  pupils  in  Mechanics*  Institutes,  desir- 
able? 

3.  The  advantages  of  local  prizes  to  successful  candi- 
^tes,  at  the  Society  of  Arts'  Examinations,  as  a  stimulus 
^  local  competition. 


4.  Whether  any  special  inducements  can  be  held  out  to 
lead  soldiers  to  avail  themselves  of  the  Society's  Examina- 
tions? 

6.  The  propiiety  of  adding  to  the  Society's  Examina- 
tions the  subject  of  "  Practical  Gardening,"  in  accordance 
with  a  proposal  made  to  the  Council  by  the  Royal  Hor- 
ticultural Society,  who  have  expressed  their  willingness 
to  offer  prizes  in  this  subject. 

6.  How  can  Institutions  promote  the  Physical  Educa- 
tion of  their  members  ? 

7.  How  may  Popular  Readings  and  Entertainments  be 
made  to  promote  the  efficiency  of  Institution  Classes? 

8.  The  advantage  of  Garden  Allotments,  as  a  feature  of 
the  Institute,  with  the  view  of  healthful  recreation  for 
the  members. 

9.  Should  Institutes  promote  the  establishment  of  Hor- 
ticultural Shows,  Building  Societies,  Penny  Savings  Banks, 
and  similar  movements  towards  the  social  amelioration 
of  the  people? 

10.  The  advantages  and  disadvantages  of  subscriptions 
to  Institutes  being  paid  by  weekly  or  other  small  amounts. 

Notice .  should  be  given  to  the  Secretary  of 
the  Society  of  Arts  of  any  other  subjects  which 
Institutions  or  Local  Boards  may  desire  their 
Representatives  to  introduce  to  the  notice  of  the 
Conference. 

Representatives  of  Institutions  and  Local 
Boards  attending  the  Conference  are  invited  to 
the  Society's  Conversazione,  at  the  South  Ken- 
sington Museum,  on  the  evening  of  the  same 
day  (14th  June),  and  will  receive  cards  on  ap- 
plication at  the  Society's  House,  on  the  day  of 
the  Conference. 

Secretaries  of  Institutions  are  requested  to 
forward,  at  once,  by  book  post,  copies  of  the 
last  Annual  Reports  of  the  Institutions. 


International    Exhibition   op    1862. — Jury 

Reports. 

The  Council  beg  leave  to  announce  that  there 
are  a  small  number  of  copies  remaining  of  these 
Reports,  which  may  now  be  had  on  application 
at  the  Society's  House,  price  £1  Ss.  in  cloth,  or 
SA  lis.  6d.  bound  in  morocco. 
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PINAL      EXAMINATION,      186  5. 
PRIZES    AND    OERTIPIOATES    AWARDED    TO    CANDIDATES. 


PBIZES. 
His  Rotal  Highkbbs  thjd  Pbi^ge  Consort's  Pbize  of  Twentt-fivk  Q-niNEAs  to 

200 — Thomas  Healey,  2o,  of  the  Burnley  Mechanics'  Institution,'  book-keeper,  who  has  obtaiiied  ! 

the  following  First-class  Certificates  : — 

1862.  Arithmetic^Firet-claas  CertiGcate. 
„      English  History — First-clast  CertificatOi  with  Second  Prise. 

1863.  Book-keeping — Firat-cUas  Certificate. 
I86A.    Algebra—Fint-olasB  GeriificAte,  with  Pint  Prize. 

„  JUeosamiion — First^lan  Certificate,  with  Seoond  Priae. 

„  Chemistry — ^Fint-daas  Certificate,  with  Seoood  Prize. 

1865.  Music — First-class  Certificate,  with  Firat  Prize. 

„  Animal  Physiology — ^Fint-dasB  Ceriifioate,  with  Fint  Priae. 


r  1st  Priae 

Aritbaietic...-{ 

I  2nd  Prize    

fist  Prize 

Book-keeping  •{ 

(2nd  Prize    

ijiB*  Jtnze  ••.*.•«•.«.• 
2nd  Prize    ..,....^. 

Mensuration ......••• 

Trigonometry.  M. •...«... «•«..»••• 

Conic  Sectione.. 

Navigation  &  f  1st  Pt-ize 

Nautical  Aa- J 

tronomy    ...(2nd  Priae    

Astronomy ,^. 

Principles    of  f  Ist  Prize 

PftusUoal  Me-i 
cbanica  J '" 

'lat  Prize... 
2nd  Prize 
lat  Prize  .^, 
Chemialry  ...  -(  2nd  Prize    . 


£5 

3 
6 

8 
6 

3 

5 


91 


3 


5 


Light  &  Heat. 


Mining     and ' 
Meti^Qigy.. 


WW  •»• 


«•• Are*** 


Botany. 


1st  Prize 


6 
3 

G 

3 

5 

8 


f* 


f» 


ft 


>■...»..*.«.>«>. 


Domestic  Eco- 
nomy   


1st  Prize 


Agriculture..., 
Animal  Phy- 

health)  


3rd  Prized 


>.*.  I 


r  1st  Prize.. 
2od  Prize 


1 


3 
2 

5 
3 


To  No.  834r-James  Birch  Brown,  20,  Gilford  Yoong  Men*s  ^utoil  lo- 

provement  Society,  clerk 
659 — Thomas  Hodgson,  16,  City  of  London  College,  clerk 
920— John  Thomas  Wright,  20,  Wemeth  MecbanicflT  hstitok, 
clerk 
1088-^ohn  Deane,  27,  Salford  Working  Men's  College,  cssbier 
227— William  Wilkins,  18,  Chatham  and  Bochester,  Strood  ud 

Brompton  Mechanics'  Institute,  dlerk 
697 -Barnes  Rigby  Smith,  24,  City  of  London  College,  deck 
383 — Jamea  Wade,  28,  Glasgow  Athenssom,  caahier 
J\^  Second  Priae  awarded.* 
No  Priue  awarded.'i 
No  Pritet  awarded.j 
No  Prius  atoarded.f 
307— Henry  George  White,  28,  Devonport  Mechanics' lostitate, 

shipwright 
706— 'William  Vans^.  24,  Qty  of  London  Collage,  clerk 

No  Priteo  awttfdedjf 
70e~.William  Vaughan,  24,  City  of  London  Coll^,  clerk 
2^  Second  Prize  auHirded.* 

No  Prizes  awarded.'f 

614— Herbert  Bnrgen  Brain,  24,  Cibr  of  London  College,  dsri: 
344— William  Amet,  22,  Popular  Evening  ClaaMB,  Andenoma 

University,  OkMgow,  manufaoturing  ehemiit 
342— WUliam  Bur,  20,  Popular  Evening  Claans,  Andemnai 

Univerrity,  Glasgow,  chemist 
756— James  Satherland  Simon,  28,  London  Mechanics' lDstitalJ«> 

clerk 
840-^2dmand  Geon^  Toah,  18,  Popular  Evening  Class8i,io* 

dersonian  University,  GlaKOw,  ehemiit. 
166— George  Gillford,  18,  Bristol  Trade  School,  laboiator7» 

aistant 

No  Priaee  4iw9rdedj\ 

1104--Geoi«e  Stanton,  24,  Maidenhead  Meohanici'  Institaticr 
wdener ;  together  with  the  Royal  Horacaltmal  Soeietn 
Prize  of  £6 
No  Second  Prw  egwardedy 
No  Papere  were  worbed  in  thie  mAftet 
200— Thomas  fianley,  25,  Burnley  Mechanics'  InstitotioD,  boot- 
keeper 
76— Charles  Taylor,  16,  Banbury  Mechanics'  Institute,  clerk 
1237— David  Griffiths,  26,  Leeds  Mechanics'  Institute,  book-keepc: 

No  additional  Prizes  of  Booh  awarded,% 
1336— Joeeph  Harrison,  23,  Bradford  Mechanics'  Institute,  clerk 
662— John  Hughes,  21,  City  of  London  College,  chemist's  a*- 
sistant 


«f 
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♦» 
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f» 


t> 


It 


If 


ft 


ft 


*  No  other  Candidate  obtained  a  Fhtt-clan  Certlflcate  in  tbeae  nil)||e«li. 
t  No  Candidate  obtaln«d  a  TlrU-tiam  Certlflcate  In  theie  aabtaeti. 
X  Additional  by  gift  of  Harry  CJieittr,  Ewj. 

;  No  iJook  Prize  in  tlii«  subject  wai  awarded,  the  only  other  Candidate  who  obtoinod  a  Pirrt-dais  Certificate  belaf  diajB^B^ "*^ 
receiving  Prizes. 
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Political    and^ 

Social    Eco-  > 

nomy J 

r  1st  Prize 
Geography... 

2nd  Prize 

r  Ist  Piize 

3nd  Prize 

8rd  Prize«i 


Eoglish 
lory 


His. 


■••>•••■■ 


English  Lite-' 
ntare 

i 


Three  Prizes  of  j 
Books,  to  the! 
value    of     £1  1 


each^ 

Ist  Prize ... 
2nd  Pris^e 
3rd  Prized 


I 
I 


One 

Books 
value 


Louie  &  Men-  f  Ist  Prize 
tal Science... '[2nd  Prize 

LatiDandRo-fJ'*'/;^^.*^- 
man  History,  i  2nd  Prize 


Piize     off 
t   to    the  \ 

of  £!«[  II   I 


French. 


Ist  Prize  .. 
2nd  Prize 
r  let  Prize.. 


German 


i 


2nd  Prize 


Italian 


Spanish 


ffee-  hand 


{ 
{ 


let  Prize 


2nd  Prize 
1  at  Prize  .. 


2nd  Prize 


nd\. 
Drawing    ...  j 

Ceametrical    J  !»*  P"ze  .. 
^^*''°«    -1  2nd  Prize 


Theory  ofMn- 
tk 


r  lat  Prize .. 
2nd  Prize 


3 

5 
3 
2 

1 
1 


5 
3 
2 


3 
5 


3 

O 

3 


If 

u 
«» 
I* 

i« 
If 

II 

II 

II 
11 

II 
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II 
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II 
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3 

tt 

5 

II 

3 

II 

5 

11 
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5 

If 
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II 

If 

II 

II 
II 
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No  Prkes  awarded,^ 

281 — Charles  Jones  Ellis,  26,  Devonport  Mechanics'  Institation, 

shipwright  in  H^r  Majesty's  Dockyard 
608 — Henry  Gurson  Batley,  20,  City  of  London  College,  clerk 
699 — William  Spiers,  18,  City  of  London  College,  clerk 
676 — Hugh  Morgan,  18,  City  of  London  College,  banker's  clerk 
632— Thomas  William  Davies,  22,  City  of  London  College,  ac- 
countant 
883 — James  Wade,  28.  Glasgow  Athenieum,  cashier 
666 — John  Kennedy,  20,  City  of  London   College,  clerk  in  Her 

Majesty's  Customs 
774 — Thomas  Davies,  21,  St.  Stephen's  (Westminster)  Evening 

School,  Civil  Service 
686— Henry  Thomas  Pollard,  17,  City  of  London  College,  clerk 
383 — James  Wade,  28,  Glasgow  Athenaeum,  cashier 
75 — Arthur  William  Jakeman,  16,  Banbury  Mechanics*  Institute, 
clerk 

1219 — William  Todd,  18,  Leeds  Mechanics'   Institute,   woollen 
manufacturer 

1336— Joseph  Harrison,  23,  Bradford  Mechanics'  Institution,  clerk 
716— Thomas  Wilson,  23,  Royal  Polytechnic  Local  Board,  clerk 
1059— Edwin  Law,  19,  Salford*  Working  Men's  College,  clerk 
588 — Andrew  Muirhead,  48,  Leicester  Church  of  England  Insti- 
tute, staff  sergeant 
371 — James  Binnie.  20,  Glasgow  Athenasum,  clerk 

9 — James  Tait,  22,  Aberdeen  Mechanics'  Institution,  clerk 
618— James  Woodward  Burke,  17,  City  of  London  College,  eom- 

mercial  clerk 
549— Edward  Konrad  Reinold,  Hull  Young  People's  Christian 

and  Literary  Institute,  engineer  (apprentice) 
628 — Samuel  Court,*  37,  City  of  London  College — in  the  Money 

Order  Office,  Lombard-street 
719 — Annie  Letitia  MacKechnie,  29,  Royal  Polytechnic  Institution 
626 — James  Clayton,  31,  City  of  London  College,  sorter,  General 

Post-office 
687— William  Price,  29,  City  of  London  College,  clerk. 

No  Prizes  awarded.** 

140— Edwin  Alexander  Merry,  20,  Bristol  Trade  School,  arohlieci's 

clerk 
1096 — John  Sargeant,  20.  Slough  Mechanics'  Institution,  carpenter 

200 — Thomas  Healey,  25,  Burnley  Mechanics*  Institution,  book* 
keeper 

855_John  Hunter  Connell,  19,  Popular  Evening  Classes,  An- 
derson ian  University,  Glasgow,  clerk. 


t  No  Candidate  obtained  a  Firat-dais  Certiflcate  Ib  thia  subject. 
1  Additional,  by  gift  of  Sir  C.  Wentworth  Dilke,  Bart. 
The  other  Book  Prizes  in  this  subject  were  not  awarded ;  the  other  Candidates  obtaining  Firsi-claaa  Gertiflcates  being  dlsqualifled 
™;  recelTing  Prizes. 

The  only  Candidate  who  obtained  a  First  das*  Certifloate  in  thia  snttJeci  was  disqualified  from  receiving  Ptizea. 


CERTIFICATES. 

The  following  is  an  Alphabetical  List  of  the  Candidates 
'M  have  obUincd  Certificates  :— 

(jist)  after  a  subject  signifies  a  First-class  Certificate. 
^?)  „  „        Second-class 

<^)  ..  .,        Third-class 


II 
II 


(The  occupations  stated  are  either  present  orpropoaed.) 


^-Abell,  Edward  Garland,  16,  City  of  London  Coll., 
-<»«     .clerk— French  (3d) 

<3J-Ab8olon,  William   H.  de  Mansfield,  23,   Royal 
liK    •  T^^y^^^'  Inst.,  clerk— Bkpg.  (1st) 
*i^-Adam,  John,   19,  Glasgow  M.I.,  mason— Arith. 
1175    ,i2^);gkpg.f2d) 
^'^-Adams,  FreJorick  J.,  19,  West  Bromwich  Young 

Men's    Christ.    Inst.,  chemist  and  druggist — 

Chem.  (3d) 


1362 — Adcock,  John  H.,  17,  Hackney  Working  Men's 

Institute,  teacher— Arith.  (Ist) :  Alg.  (8d) 
731— Albin,  Maria  Juliette,  28,  Royal  Polytech.  Inst.— 

Italian  (8d) 
83 — ^Alderson,  Emily,  27,  Birmingham  and  Midland 

Inst.,  daily  governess — German  (3d) ;    French 

(2d) 
*84— Alderson,  Louisa,  29,  Birmingham  and  Midland 

Inst.,  daily  governess— Eng.  Lit.  (3d) 
21— Alexander,  Henry,  23,  Aberdeen  M.I.,  engineer— 

Princ.  Mech.  (3d) 
333— Alexander,    Samuel,  18,  Gilford    Young   Men's 

Mut.  Imp.  Soc.,  clerk— Arith.  (2d) 
♦82- Alexander,  William,  19,  People's  Reading  Rooms, 

Belfast,   teacher— Arith.    (1st);   English  Hist. 

(2d);  Geom.  (2d):  Als:.  (3d) 
1106— Allcott,  James  H.,  21,  Southampton  Athenasum, 

officer  of  customs — Arith.  (Ist) 
826— Alley,  Peter  Bradshaw,  junr.,  16,  Manchester  M.I., 

arehitect— Free-hd.  Dwg.  (2d) 
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*4^jl — Aad^noa,    Jamei,    27,    GUegow  >LL,    clerk — 

32kS — AiiderBOO,  U^j  Stewart,  17,  (11  iiig^w  IzBt^— Bkpg. 

.3d) 
8> — AiAettaa,  Jcfan  6.,  ?U  BinBingiain  vnd  Midiuid 

IiMt.,  opcbuo — ^U^ht  Mod  But  »^  t 
lyj — Anningy>o,  Joeef)h  W^  IS,  Bomley  M-L,  dmggisl 

Anim.  Phw.  •^> 
3^02— Aibcckle,  H:jgh  Wight,   IS,  Pop.  Er.  Claees, 

AodenL   UiitT^  Giugow,  Made&t — Chcmirtiy 

i'2d) 
Yrl'-ATtKJckle,  John.  19,  Fouler  AitizaiM'  Inai.,  derk 

I* writer'*  — Arith.  *3d; 
.^H— Aniot.  WrJiAm,  22*  Pop.  Er.  ClaHes,  Andort. 

UiUT^  Glasgow — Elect,  aod  Hag.  { lat},  with  2d 

prize;  Cbeni.  i'2d) 
33 — A«hby,  Joho  XbomM,  18,  Famham  YooDgMen^ 

Ii;«t.,   t«acher~Arith.  i'2d;;    Eng.   Lit.   (1st); 

Free  Hand  Draw.  Het; 
87'!»^A^iiiore,  kaac.  Id,   Sc  Tbomai^  Young  Men's 

Christ.  Inst.,  pupil  teacher— Arith.  (3d) ;  Eng. 

Hist.  (3d) 
l^d^Afhton,    Tbomaa,  23,  Henahaw. street  (Oldham) 

Mot.  Imp.  8oc,  minder — Arith.  {3d 
0;M>— Ashton,  William,  24,  Heodttaw.street  (Oldham) 

Hat.  Imp.  Soc,  mechanic — Dom.  Econ.  (2d) 
?Cfl— Ashworth,  Henry,  20,  Mowley  M.I.—Bkpg.  (Ist) 
7'j7 — Aspinall,  George,  20,  Kancheatter  ILL,  warebooae- 

man — Bkpg.  (Isi; 
796— A«i.inall,  John,  18,  Manchester  M.L,cleik~Bkpff. 

»lst> 
1291— Aston,  Wniiam,  31,  Bedditch  Lit.  and  Sd.  luL, 

needle  (misher — Anim.  Phys.  (3d) 
86 — ^Atkins,  Alfred  Hodgetto,  18,  Birmingham    and 

Midland  In«t.,  pupil  teaeher— Cham.  (2d) 
262— Atkinson,  John  Ainscoagh,  22,  Crewe  M.I.,  poat 

messenger — Arith  (1st) 
1032— Atkinson,  John  H.,  19,  Salfoid  Working  Men's 

Coll.,  merchant's  clerk— German  (2d) 
209— AtkinM)n,  Robert,  19,  Burnley  Ch.  of  Eng.  Lit. 

Inst.,  roller  eoyerer— Arith.  (3d) ;  Chem.  (3d) 
36— Attfield,  Ernest,  17,  Famham  Young  Men's  Inst., 

bank  clerk— Bkpg.  (3d) 
325— Austin.  Frederick,  17,  FaTenham  Inst,  clerit— 

Eng.  Hist  (2d) 

274— Bailey,  George,  23,  Devonpori  M.L,  ehipwrightr— 

Eng.  Hist.  (3d)  *^     * 

182— Bailey,  John,   18,  Nelson  M.L  weaver- Anim« 

Phys.  (3d) 
042— Bailey.  John  Hyde,  17,  Oldham  Lyceam,  bank 

clerk— Bkpg.  (Isi) 
415— Baird,  John,  22,  Glasgow  Inst.,  warehouseman 

Free-hd.  Dwg.  (2d) 
1369— Baker,  Alfred  B.,  17,  Lambeth  Local  Board, derk— 

Arith.  (2d) 
753— Ballard,  Elizabeth  Ruth,  23,  London  M.L— En«. 

Lit.  (3d)  * 

28— Bank,  George,  26,  Accrington  M.I..  stoker— Arith. 

1192— Banks,  Jowph,  17,   Wolverhampton  W.  Men's 

Coll.,  derk— Arith.  (1st) 
605— Banister,  Arthur,  19,  City  of  London  Coll..  derk— 

Bkpg.  (1st) 
178— Bannister.  James,  26,  Nelson  M.L,  warehonsenuuB 

—Arith.  (2d) 
178— Barker,  Chailotte  8.  M.,  17,  Bristol  Ath.— Enir. 

Hist  (3d) ;  French  (2d) 
606— Barker,  Frank  Cowlin,  19,  City  of  London  Coll., 

merchant's  clerk — German  ( Ist) 
183— Barker,  John,  22,  Nelson  M.L,  weaver— Chem. 

(2d) ;  Anim.  Phys.  (8d) 
868— Barker,  Miles,  22,  Swinton  M.L,  ooUiciy  clerk— 

Arith.  (2d);  Mens.(8d) 
1084— Barker.  William  T..  17,  Salford  W.  M.  CoU.,  ware- 
houseman— Arith.  (3d) 


165— fisrUa,  William.  23.  Bristol  Ath.,  book.keep«r- 

Arith..3:»;  Bkpf?.  (2d) 
607— Bark>v,  WUliam,  32.  City  of  London  Coll.,  m^ 

chant's  clerk— Bkpg.  (2d) 
287— Barlow,  William  Croeby,  28.  Christchaitb  W.V, 

Inst^  minkler  (teacher) — Botany  (3d) 
561— Barnes,  Benjamin  Thomas,  17,  Ipswich  W.U 

derk— Bkpg.  \2d) 
ISO— Bamca.  Robm,  18,  Bolton  M.L,  millwrighM 

M.  Dwg.  (3d J 
;;42^Ba(T,  William.  20,  Pbp.  Evg.  Claasei,  Aodi 

Uorr.^  Glasgow,  chenuat — Light  and  Hett  L 

with  1st  priae 
47— Barr,  Wiliiam  H^  20,  Baeap  M.L,  dniggUt  s  a. 

sistaat-4::nem  {2d);  Anim.  Phy.  (3rd) 
1227— Barrett,  Arthur  G.,  18,  Leeds  M.L,  clerk-CLcsL 

I'Sd) 
931— BaiTow.  Henry  Mills,  22,  Oldham  L)iMB,it. 

tomey's  clerk<^Geom.  Dwg.  (3d) 
583— Barron,  Thomas  H.,  19,  Leeds  Y.M.C.  Ar.. 

derk— Arith.  (2d) 
1296— BarUeet,  Cbaries,  16.  Bedditch  Lit.  aodScib. 

wareboosoDan — Bkpg.  (3d) 
87— Barwell.  Sarah  Maria,  16,  Binn.  and  llidl.kn.- 

French  (3d> 
848— Batchelor,  Ctiarles,  19,  Manchester  M.I.,  eogc^  j 

— Geom.  Dwg.  (let) 
805— Bateman,  Thomas,  21,  Manchester  M.L,  dt*-- 

Bkpg.  (1st)  j 

827— Bates,  Arthur,  27,  Manchester  MJ.,  clerk-Bkpe 

(Ist) ;  Fnsch  (2d) ;  Geom.  Dwg.  (3d) 
497— Batw,  John  Dalton,  18,  Halifax  M.I.,  woolsono 

Bkpg.  (2d) 
1138— Batham,  David,  17 

Soc,  messenger — 
608— Batley,  Henry 

clerk — Geogu  ,_    , 
88— Bay  lis,  Thomas,  18,  Binuingham  and  Mi>iJ3t 

Inst.,  leather  dealer— Arith.  (1st) 
564 — ^Beaumont,    Barriogton    Gooding,    19,  Ipsv^ 

Workiiig  Men*8  Coll.,  derk- Bkpg.  (l^ti 
980— Beedham,  John,  23,  Oldham  Science  School,  cr. 

veyor*s  derk — Geom.  Dwg.  (Ist) 
1108— Beer,    Thomas,    25,    Southampton    AiheossL 

derk— Music  (3d) 
609— Begent,  Geoige  T.,  19,  City  of  London  C^ 

derk— Bkpg.  (2d) ;  Arith.  (Sd) ;  Geog.  (o.\ 
736— Belfnge,  David  McL.,  30,  Boyal  Poiyleoh.  ^ 

derk— Bkpg.  {Hd) 
31— Bell  Joseph,  17,  Acomb  Lit.  Inst,  clerk-An- 

(3d) 
1165— Bennett  James,  27,  Einver  Young  Men's  i^^^ 

carpenter — Geom.  Dwg«  (3d) 
1142— Bennett,  John,  23,  Einver  Inst,  registrar  of  tC"::- 

and  deaths— Arith.  (2d) ;  Latin,  6tc.  (Sd) 
154— Bennett,  Philip.  16,  Bristol  Trade  School,  bc:^' 

— Geom.  Dwg.  (Ui) 
890— Berry,  Joseph,  33,  Moia^y  M.L,  warehooseioir 

Bkpg.  (2d) 
89— Best,  Howard,  17,  Birmingham  and  Midlaod  U- 

die  sinker— Elect,  and  Magn.  (8d) 
80— Best,  Jamea,  18,  People's  Beading  Booms.  BelU 

assistant  teacher— Arith.  (3d) ;  Mens.  {Zd) 
751— Bickle,  John,  23,  Londop  M.L.  smith— Geog   * 
554— Biddies,  Frederick  J.,  19,  HuU  Young  P<»K/ 

Chr.  and  Lit.  Inst,  merchant's  derk-Ar^ 

(3d) ;  Eng.  Hist.  (3d) ;  Qe^g.  (2d) 
1194— Bills.  James.  22,  Wolverhampton  Working  M*' 

Colt,  clerk— Bkpg.  (2d) 
871— Binnie,  James,  20,  Glasgow  Ath.,  clerk-Ar-^ 

(2d) ;  Bkpg.  (Ist) ;  Vnoch  (1st)  with  W  p* 

Geog.  (1st) 
635— Bint,  Charles  Spencer,  21,  Hertford,  Ut.ind^ 

Inst,  solicitor's  derk- Arith.  (3d);  Bkfg/'^ 
362— BUhop,    Thomas    G.,    19,    Pop.    Evg.  C1m<;; 

Anders.  Univ.  Glasgow,  derk— Anim.  Pb»-i*' 
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610-Biflhop,  William  J.,    17.  City  of  London  Coll., 

wholwale  ironmonger — Spanish  (8d) ;  Music  (8d) 

SfiO-Bixby,  Robert.  28,  Ipswich  W.M.C.,  engineer's 

clerk— Bkpg.  (Ist) 
470-Black,  David,  16,  Glasgow  M.L,  clerk— French  (3d) 
1105— Blake,  Elizabeth,  21,  Southampton  Atb. — Bng. 

Hist.  (2d) ;  Geog.  (2d) ;  French  (3d) 
1308-BlaDBhard,  William  NoUe,  20,  York  Inst.,  attor- 
ney's clerk— Arith.  (Ist) ;  Bkpg.  (2d) ;  Alg.  (8d) 
So^Boardley,  Samuel  Batho,  17,  Manchester  M.L, 

clerk— Arith.  (3d) 
547-Bolton,  Edward,  17,  Hull  Young  Peoples'  Christ. 

and  Lit.  Inst.,  clerk— Eng.  Hist.  (2d] 
5^Bolton,  George,  21,  Hull  Young  Peoples'  Christ. 

and  Lit.  Inst.,  clerk — German  (3d) 
S5— Booker,  George,  21,  Faroham  Young  Men's  Inat., 

assistant  teacher— Gkog.  (2d) 
3— Booth,  William,  18,  Aberdeen  M-L,  clerk — ^Arith. 
(2d) 
£00-Booth,  Waiiam,  39,  Halifkx  W.M.C.,  foreman  in 

wool  warehouse — Bkpg.  (Ist) 
1322-Bottoms,  Walker,  23,  Wilsden  M.L,  power-loom 

weaver— Bkpg.  (2d);  Arith.  (3d);  Geog.  (8d) 
«11— Bonlton,  Arthur  H.,  17,  City  of  London  Coll., 

clerk— Free-hand  Dwg.  (3d) 
589— Bowmar,  Alfred  W.,  17,  Leicester  Ch.  of  Eng. 

Inst.,  banker's  clerk— Arith.  (Ist)  ;  Bkpg.  (2d) 
869-Bradbury,    Edwin,    29,    Freetown    W.M.    Inst, 

invoke  clerk— Arith  (3d) ;  Bkpg.  (2d) 
dK^Braddock,  «JameB,  18,  Oldham  Lyceum,  clerk  (gas 

office)— Arith  (1st) 
90-Bradley,    Charles,    19,    Birm.  and  Midi.    Inst., 

chemist  and  druggist— (Chem.  (2d) 
215-Bradley,  John,  23,  Wakefield  M.I.,  ndllwrighi— 

Bkpg.  (2d) ;  Pract.  Mech.  (3d) 
OSfi^Bradshaw,  George,  16,  Salford  W.M.  ColU  pupil 
teacher — Arith.  (Ist);  Bkpg.  (Ist);  Geog.  (Ist) 
614— Brain,  Herbert  B.,  24,  City  of  London  Coll.,  clerk 

—Elect  dmd  Magn.  (Ist)  with  lat  prize. 
SS-Bramall,  William  H.,  19,  Manchester  M.L,  brass 

finisher— -Geom.  Dwg.  (3d) 
?68-Bramham,  William,  20,  St.  Michael's  (Bromley) 
Evg.  CLaasea,  engineer  and  millwright— Arith. 


SOl-Brearley, 


Thomas,  18,  Halifax  W.M.C.,  pupil 
teacher — Arith.  (3d) ;  Kng.  Lit.  (2d) 

502-Brearley,  ^Miam  H.,  19,  Halifax  W.M. C,  book- 
keeper— Bkpg.  (1st) ;  Arith.  (3d) 

S8— Brereton,  Richard,  23,  Banbridge  Lit.  and  Mut. 
Imp.  Isst.,  schoolmaster — Arith.  (Ist) ;  Eng. 
Hist.  (3d) ;  Geom.  (8d) 

S38— Briden,  George,  19,  Hertford  Lit.  and  Sci.  Inst., 
baker->Bkpg.  (2d) 

20^Bridge,  Thomas,  17,  Burnley  Ch.  of  Eng.  Inst., 
weaver— Arith.  (8d) ;  Bkpg.  (2d) 

^"^v^Briggs,  James  RhoKdes,  39,  Halifax  W.M.C.,  book- 
keeper— Bkpg.  (1st) 

'12— Briggs.  Thomas,  18,  Wakefield,  M.L,  clerk— 
Bkpg.  (2d) 

95— Britton,  William,  32,  Manchester  M.I.,  warehouse- 
man— ^Bkpg.  (2d) 

06— Britton,  William  H.,  18,  Manchester  M.L,  maker- 
up— Arith.  (3d) 

iO— Broad,  Henry,  17,  Famham,  pupil  teacher — Arith. 
(3d) ;  Eng.  Hist.  (3d) ;  Geog.  (2d) 

W — Brooks,  Peter,  19,  Oldham  Lyceum,  brickmaker — 
Arith.  (2d) 

H — ^Brooks,  Richard  H.,  17,  Manchester  M.L,  clerk — 
Bkpg.  (1st) 

>0— Broughton,  Zachariah,  16,  Woolwich  Sci.  Sch., 
fitter  and  turner — Geom.  Dwg.  (2d) 

15— Brown,  Andrew,  23,  Pop  Evg.  Classes,  Anders. 
Univ.  Glasgow,  warehouseman — Anim.  Phy. 
(8d) 

r7— Brown,  Andrew,  17,  Glasgow  M.L,  bookeeper  and 
cashier— Eo|g.  Lit.  (2d) 


616 — Brown,  Benjamin,  20,  City  of  London  Coll.,  clerk 

—Arith.  (3d) 
1180— Brown,  David.  26,  Willenhall  Lit.  Inst.,  colliery 

clerk— Arith.  (Isi) 
996— Brown,  Hugh,  16,  Paisley  Artizans'  Inst.,  clerk — 

Arith.  (2d) ;  Mens.  (3d) 
334— Brown,  James  Birch,  20,  Gilford  Young  Men's 

Mut.  Imp.  Soc.,  clerk — Arith  (Ist)  with  1st 

prize  * 

360— Brown,  John,  24,  Pop.  Evg.  Classes,  Anderson 

Univ.,  Glasgow,  building  surveyor's  assistant — 

Anim.  Phys.  (2d) ;  Mens.  (3d) 
991 — ^Brown,  Neil,  16,  Paisley  Artizans'  Inst.,  engineer 

—Arith.  (3d) 
1199 — Blown,  Thomas,   32,  Wolverhampton  Working 

Men's  Coll.,  agent — German  (2d) 
359 — Brown,  William,  17,  Pop.  Evg.  Classes,  Anderson 

Univ.,  Glasgow,  pupil  teacher — Etig.Hist.  (2d) ; 

Anim.  Piiys.  (2d) 
616— Browne,  Walter  P.,  20,  City  of  London  College, 

merchant's  clerk — Spanish  (8d) 
205— Broxup,  James,  23,  Burnley  Ch.  of  Eng.  Inst., 

mechanic — Bkpg.  (2d^ 
367 — ^Buchanan,  David,  18,  Glasgow  Ath.,  clerk— Bkpg. 

(Ist) 
399— Buchanan,  Gavin,    18,    Glasgow   Inst.,  assistant 

registrar  of  births,  &c.— Arith.  (2d) ;  Bkpg.  (2d) 
904 — Buckley,  Abel,  25,  Mossley  MJ.,  teacher — ^Bkpg. 

(2d) ;  Anim.  Phys.  (3d) 
217 — Buckley,  Benjamin,  21,    Bury   ACh.,    dentiat*- 

Chem.  (3d) 
1036— Buckley,  Edwin,  18,  Salford  Working  Men's  CqIL, 

pupil  teacher— Arith  (2d) ;  Geog.  (8d) 
90&— Buckley,  Robert,  20,  Mossley  M.I.,  cotton  pieoep— 

Bkpg.  (2d) 
617- Boll,  Edward  Philos,  25,  City  ofliondon  Collage, 

clerk— Bpkg.  (Ist) 
578— Bumby,  Thomas,  18,  Leeds  Young  Men's  Glue. 

Assoc.,  warehouseman — Bkpg.  (Ist) 
1109— Barge,  Charles  H.,  18,  Southampton  Ath.,  school 

assistant— Arith  (Ist);  Eng. Hist.  (2d) 
618— Burke,  James  Woodward,  17,    City  of  London 

Colle^,  commercial  clerk — German  (1st)  with 

1st  pnze 
275— Burner,  William  H.,  17,  Devonport  M.I.,  engineer 

(student)— Arith  (2d) ;  Algebra  (3d) 
87 — ^Bumingham,  James  Wink  worth,  17,   Famham 

Young  Men's  Inst.,  clerk— Bkpg.  (3d) 
411^Bumstde,  Robert,  19,  Glasgow  Inst.,  upholsterer- 

Free-hd.  Dwg.  (3d) 
276 — ^Burt,  Henry,  17,  Devonport  M-L, engineer  (student) 

—Alg.  (2) ;  Arith.  (3d) ;  Mens.  (3d) 
277— Burt,  John,  26,  Devonport    M.L,  shipwright — 

Arith.  (2d) ;  Alg.  (1st) 
1279 — Burton,  John,  25,  Woolwich  Sci.  Sch.,  cast-iron 

moulder — Geom.  Dwg.  (3d) 
548— Burwell,  George,  19,  Hull  Young  People's  Inst., 

clerk  to  merchant  grocer— French  (3d) 
551— Burwell,  William,  18,  Hull  Young  People's  Inat., 

merchant's  clt* rk — German  (2d ) 
1265— Busbridge,    Walter,    25,    Woolwich    Sci.    Soh., 

draugntsman — Geom.  Dwg.  (2d) 
278— Butler,  Richard  Jago,  16,  Devonport  M.L,  engineer 

(student)- Arith.  (3d) ;  Alg.  (3d) 


815— Cadley,  George,  22,  Manchester  M.L,  boot  olosar 

—Alg.  (2d) 
1243— Caldwell,  Joseph,  18,  Leeds  M.L,  clerk— Arith. 
(3d) 

619— Callanan,  John,  25,  City  of  London  College,  car- 
penter— Arith.  (2d) ;  Alg.  (2d) 

448— Callander,  John.  18,   Glasgow  M.L,  warehouse- 
man— Arith.  (3d) 

840— Calvert,  Charles,  17,  Manchester  M.L,  engineer— 
Arith.  (2d) 
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848— Campbell,    Archibald,    28,   Pop.    Evg.    Classes, 

Aoders.  Univ.  Glasgow,  chemist— Chem.  (Ist) 
C21 — Cannon,  George,  28,  City  of  London  Coll.,  in- 
surance clerk-^Bkpg.  (2d) 
279— Canter,  George  C.^18,  DevonportM.I.,  shipwright 

(apprentice)— Arith.  (Ist) ;  £ng.  Hist.  (2d) ;  Alg. 

(2d) ;  Mens.  (2d)    . 
429— Carswell,  Robert,  23,  Glasgow  M.I.,clerk— Arith. 

(Ist);  Anim.  Phy.  (2d) 
622— Carter,  William,  28,  City  of  London  Coll.,  mer- 
cantile clerk — ^Bkpg.  (1st) 
1184— Cartwright,  John,  16,  Woodside  Y.  Men's  Mut. 

Imp.  Soc.,  pupil  teacher — ^Arith.  (8d) 
1176— Cashmore,  William  Whitehousc,  19,  West  Brom- 

wich,  Y.  Men's  Christian.  Inst.,  iron  merchant's 

clerk— Chem.  (8d);  Geog.  (2d) 
669 — Cattermole,  Charles  Moyse,  16,  Ipswich  W.M.C., 

attorney's  clerk — Bkpg.  (2d) 
282 — Oeams,  John  F.,  18,  Chatham,  &c.,  M.I.,  ship- 
wright  (apprentice) — ^Arith    (2d);    Alg.    (2d); 

Con.  Sect.  (Sd) ;  Men^.  (8d) 
945 — Chadwick,  Thomas  H.,  22,  Oldham  Science  Sch., 

liook-keeper — Geom.  Dwg.  (2d) 
266— Chambers,  William,    28,    St.  John's  (Deptford) 

Evg.  Classes,  engineer— Alg.  (8d) 
386— Chambers,  William,  28,  Gilford  Y.  Men's  Mut. 

Imp.  Soc.,  tea^r — Arith.  (2d) 
1825 — Chambers,  William,  18,  Blackburn  M.I.,  weaver — 

Arith  (2d) 
777— Champion,  William,  20,  St.  Stephen's  (Westmr.) 

Evg.  School,  clerk— Bkpg.  (2d) 
689— Chandler,  Frederic,  18,  Hertford,  Lit.  and  Sci. 

Inst.,  teacher— Arith.  (1st) ;  Bkpg.  (1st) 
789— Chantry,  Lncy,  28,  Macclesfield  Use.  Enow.  Soc, 

housekeeper — Dom.  Econ.  (8d) 
1154 — Chapman,  Gannston  Percy,  80,  Stourbridge  Inst., 

aocountant— Arith.  (2d) ;  Bkpg.  (2d) 
623 — Chapman,  James  Albert,  24,  City  of  London  CoU., 

clerk— Bkpg.  (Ist) ;  Geog.  (8d) 
624— Cheese,  Clement  Baillie,  17,  City  of  London  Coll., 

clerk— Bkpg.  (2d) 
95&— Cheetham,  Balph,  20,  Oldham   Science  School, 

book-keeper — Geom.  Drawing  (2d) 
1009— ChrisUe,  Thomas,  26,  Paiiley  Artiasan's  Institute, 

cloth  cutter— Music  (2d) 
1188— Clark,  John,  19,  WiUenhall  Lit.  Inst.,  attorney's 

articled  clerk— Arith.  (Ist) 
272— Clark,  Robert,  18,  Deptford  Local  Board,  ship- 
wright—Arithmetic  (2d) ;  Geom.  (8d) 
280— CUrk,  Robert  G.,  26,  Devonport  M.I.,  shipwright 

-BkM.  (2d) ;  Alg.  (2d) 
626— Clarke,  George,  22,  City  of  London  Coll.,  clerk— 

Arith.  (1st) ;  Free-hand  Dwg.  (2d) 
764— Clarke,  Robert,  46,  St.  Michael's  (Bromley),  Evg. 

Classes,  grocer— Bkpg.  (2d) 
766— Clarke,  Robert  Scott,  19,  St.  Michael's  (Bromley), 

Evening  Classes,  storekeeper's  clerk — Arithmetic 

(1st) ;  Bkpg.  (Ist) 
872— Clayton,  Benjamin,  27,  Christ  Church  (Hulme) 

Inst.,  coach  trimmer— Bkpg.  (2d) 
1171— Clay  ton,  Edward  ,16,  Messi*.  Bagnall's  Sch.,  Gold's 

Ilill— pupil  teacher— Arith.   (2d);   Latin,   &c., 

(2d);  £ng.  Hist.  (8d) 
626— Clayton,  James,  81,  City  of  London  Coll..  sorter 

in  the  Gen.  Post-office— Spanish  (1st),  with  1st 
price. 
863— Clayton,  Joseph,  27,  Christ  Church  (Hulme)  Inst., 

coach  body  maker — Arith.  (8d) 
871— Clayton,  Wm.  Henry,  20,  Chrislchurch  (Hulme) 

Inst.,  warehouseman— Spanish  (Ist)  ;    French 

(2d);  Arith.  (8d);  Music  (8d) 
201— Cleg^,  James,  21, 'Burnley  Ch.  of  Eng.  Inst.,  mule 

spmner— Arith.* (8d);  Chem.  (8d) 
180— Clegg,  Samuel,  21,  Kelson  M.I.,  weaver— Chem. 

627— Clementson,  Alfred  Bland,  24.   City  of  London 
Coll.,  derk— Dom.  Econ.  (2d) 


880— Clemitson,   William,  28,  Middlesbro'  M.I.,  «. 

gineer— 'Chem.  (2d) 
170— Clifft,  James  Willington,  20,  Bristol  Trade  Sch., 

perfumer — Chem.  (8d) 
1081— Close,  John,  16,  Reeth  M.I.— Geog.  (8d) 
1883— Clough,  William  H.,  19,  Bradford  M.I.,  sUtioner- 

Bkpg  (2d) ;  Alg.  (8d);  Geog.  (Ist) 
1268— Coates,  Charles,  18,  Whitby  M.I.,  attomey'sclert 

—Eng.  Hist.  (2d) ;  Eng.  Lit.  (2d)  • 

608— Coates,  Joseph,  19,  Halifax  W.M.C.,  apprentiw 

joiner-^Bkpg.  (2d) 
926— Coates,  Thomas,  17,  Oldham  Analytic  and  Lit. 

Inst.,  mechanic — Geom.  Dwg.  (2d) 
488— Coats,  William  A.,  19,  Glasgow  M.I.,  clerk- 

Bkpg.  (2d) 
631 — Cocks,  John,  24,Haughton  Dale  Edac.InEt..cIefk 

—Arith.  (Ist);  Pol.  Econ.  (8d);  31eD8.(3rfi 
675— Coe,  Owen,   16,    Ipswich    W.M.    Coll.,  pfcoto- 

grapher's assistant — Bkpg.  (Ist);  French l*4| 
271 — Coles,  John  Lemuel,  18,  Deptford  Local  Boud, 

shipwright— Geom.  (8d) 
161— Collens,  Edward,  22,  Bristol  Trade  School, chemk 

(analytical) — Geom.  Dwg.  (2d) ;  Anim. Phy. i2d 
876— Collier,  Alfred,  24,  Christ  Churcli  (Hulme)  lust., 

clerk— Arith.  (8d) 
1037_Collinge,  Samuel,  28,  Salford  W.M.  CoU.,clerl[- 

Bkpg.  (2d) 
785— Collins,  Albert,  20,  Macclesfield,  Use.  Know.  Soc., 

railway  clerk — French  (8d) 
820 — Collins,  John,  16,  Manchester  M.I.,  silversmith- 

Bkpg.  (8d) 
94 — Collins,  Joseph,  17,  Birm.  and  Midi.  Inst.,  dk 

sinker— Eng.  Lit.  (2d) 
444 — Colquhoun,  James,  18,  Glasgow  M.I.,  eailmaker- 

Arith.  (3d} 
366— Connell,  John  Hunter,  19,  Pop.  Evg.  CU8se^ 

Anders.  Univ.  Glasgow,  derk— Music  (Ist)  wilt 

2od  prize 
1011 — Connor,  John,  87,  Paisley  Artizan's  Inst.,  cupe: 

weaver — Music  (2d) 
1086— Cook,  William  J.,  16,  Scarboro'  M.I.— Arith.  (3d): 

Eng.  Hist.  (8d);  Latin  (2d) 
161— Coorober,  George,  16,  BristoL  Trade  School,  en- 
gineer apprentice^Geom.  Dwg.  (8d) 
1241— Cooper,  Isabella  M.,24,  Leeds  Ml.— GermM.Sd 
887— Cooper,  Thomas  Dawson,  20,  Middlesbro'  }Ll 

surveyor — Free-hand  Dwg.  (3d) 
1162— Cotterell,  John,  21,  Messrs.  Chance's  Lib.,  gl^s 

painter — Free  hand  Dwg.  (2d) 
628— Court,   Samuel,  87,   City  of  London   Coll.,  t 

Money  Order  Office,   Lombard-street— lula^ 

fist)  with  Ist  prize 
270— Courtney,  Joseph  W.,  16,  St.  John's  (Deptfcw 

Evg.  Classes,  clerk- Arith.  (3d) 
188— Cowley,   Thomas,    86,    Holy    Trinity   (Boltc:- 

W.M.  Inst.,  clerk— Anim.  Phv.  (8d) 
696— Cox,  Thomas,  17,  Lichfield  W.SJ.  Inst.,  brewer* 

clerk— Bkpg.  (1st) 
629— Cox,  William,  18,*  London  T.M.  Christ,  Atso:. 

clerk— Aiith.  f3d) :  Bkpg.  (1st) 
1804— Crament,  John  !M.,  19,  York  Inst,  usher-Eus- 

Lit.  (Ist) ;  Arith.  (2d) ;  Geog.  (2d). 
424— Cranston,  Alexander,  17,  Glasgow  M.I.,  derk- 

Bispg.  (1st)  „    . 

96— Cresswell,  Alfred,  25,.  Birmingham  and  MidUw 

Inst.,  builder— Elect  and  Magn.  (8d) 
1091— Crosland,  William,  28,  Sclby  M.l.,  auctioDeer- 

Bkpg.  (2d)  ^. 

193— Crosaley,  Jonas,  18,  Burnley  M.I.,  weaver— Btpg 

(2ci)  ^,, 

288— Crusha.  David  T.,  17,  Chelmsford,  L.  and  MJ. 

pupil  teacher — Arith.  (2d)  ,, 

630— Crutch.  Francis  Gage,  19,  City  of  LondoD  Cell- 

clerk— Bkpg.  (1st) 
246— Cuff,  Frank.  28,   Christchurch  W.M.  Inst.,  nitf- 

cantile  clerk— Arith.  (2d) ;  Chem.  (2d) 
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529— CoUwick,  Benjamin,  27,  Hastlnga  M.I.,  watch- 

maker^Arith.  (8d);  £ng.  Hist.  (2d} 
127(^Cammiog,  DouglajB  G.,  19,  Woolwich  Sci.  Sch., 

turner  and  fitter— Geom.  Dwg.  (2d) 
631— Curtis,  Edwin  R.,  20,  City  of  London  ColL,  ahip- 
I  brokers'  clerk— French  (3d} 

1301— Cuthbert,  George,  19,  York  Inat.,  ehoemaker — 

Book-keeping  (2d) 
380-rCuthbertaon,  Thomas,  jnn.,  17,  Glasgow  Ath.,  clerk 

—French  (Sd) 
1163— Dakin,  Edwin  A.,  19,  Stourbridge  Ch.  of  Eng.  Y. 

Men's  Asaoc.,  clerk — Arith.  (&i) 
550— Dalton,  Edwin  J.,  16,  Hull  Young  People's  Ch. 

and  Lit.  Inst.,  clerk— Arith.  (3d) ;  Eng.  His.  (Sd) 
If2— Daniel,  Atchason,  31,  Bristol  Ath.  upholsterer  and 

house  agent — Book-keeping  (2d) 
139— Daniel,  George  H.,  20,  Bristol  Mining  School, 


mining  surveyor — Geom.  Dwg.  (1st) 
~    -  M.L, 

Qeog.  (2d) 


1372-Darley,  W.   H.,  16,  Alton 


turner,  &c.— 


12j0— Dawson,  Thomas,  16,  Leeds  School  of  Art,  derk 

— Freo-hd.  Dwg.  (3d} 
1027— David,  Peter   George,  17,  Pembroke  Dock  M.I., 

pupil  teacher — Arith.  (3d) ;  Geog.  (2d) 
253— Davies,  Alfred  H.,   18,  Crewe  M.I.,  apprentice 

fitter^Arith.  (Sd) ;  Bkpg.  (2d) 
1193— Davies,    James,    19,    Wolverhampton    Working 

Men's  Coll.,  clerk— Arith.  (3d) ;  Bkpg.  (2d) 
774-Davies,  Thomas,  21.  St,  Steven's  (Westminster) 

Evg.  School,  Civil  Service—Arith.  (Ist) ;  Eng. 

Hist.  (Ist)  with  book  prize;  Geog.  (1st) 
948-Davie8,    Thomas,  23,    Oldham  Science  School, 

mechanic— Geom.  Dwg.  (2d) 
632— Davies,  Thomas  W.,  22,  City  of  London  Coll., 

accountant— Eng.  Hist.  (IstK  with  Sd  prize. 
1040— Davies,  William,  16,  Salford  Working  Men's  ColL, 

clerk— Bkpg.  (let) ;  Arith.  (2d) 
1135— Davies,   WiUiam,  17,  Woodside    Young    Men's 

Mut.  Imp,  Soc.,  pupil  teacher— Arith.  (2d) 
837— Davis,  David,  17,  Manchester  M.L— Arith  (3d) 
983— Davis,  Samuel,  22,  Oldham  Science  School,  tin- 
plate  worker — Geom.  Dwg.  (2d) 
633— Day,  Thomas  J.,  26,  City  of  London  Coll,  derk 

—Bkpg  (2d) 
1038— Deane,  John,  27,  Salford  Working  Men's  Coll., 

cashier — ^Bkpg  (Ist)  with  2d  prize  ;  French  (2d) 
634— Dear,  George  A.,  24,  City  of  London  Coll.,  clerk 

—Bkpg.  (1st) 
835— Dearmaii,  Willred  Huitson,  18,  Manchester M.I., 

mechamc — Geom.  Dwg.  (Sd) 
598— Deller,   William,    18,   Lichfield  Working  Men's 

Inst.,  proctor's  derk — Bkpg.  (2d) 
450— Dempster,  James  Keith,  26,  Glasgow  M.L,  arohi- 

tectural  draughtsman— Botany  (3d) 
^—Dempster,  Samuel  Watson,    22,  Glasgow  M.I., 

clerk— Eng.  Lit.  (3d) 
685— Dickinson,  George,  20,  City  of  London  Coll.,  che- 

mist's  assistant — Bkpg.  (Ist) 
349— Dickson,  James,  juoi^,  26,    Pop.   Eng.  Claaies, 

Anders.    Univ.,    Glasgow,    clerk— Light    and 

Heat  (2d) 
331— Doak,  William,  18,  Gilford  Young  Men's  Mutual 

Imp.  Soc.,  clerk— Arith.  (3d) 
1251— Dobell,  Douglas  D.,  20,  Whitby  M.  I.,  assistant 

derk  to  comm.  of  taxes— Geog.  (1st) ;  Eng. 

Hist.  (2dJ ;  PoL  Econ.  (3d) 
636— Dobell,  Richard,  23,  City  of  London  Coll.,  clerk 

—Arith.  (Ist) ;  Bkpg.  (Ist) 
50i— Dobson,  Charles,  18,  Halifax  W.  M.  C,  railway 

clerk— Bkpg.  (Ist) 
1088— DobeoD,  Goland  Burton,  16,  Scarboro'  M.  L,  sailor 

—Arith.  (Ist) 
849— Dodd,  John,  22,  Manchester  M.  1.,  clerk— Bkpg. 

(1st) 
194— Dodgion,  William,  19,  Burnley  M.  I.,  engineer— 
Arith.  (2d) ;  Mens.  (3d) 


1101— Dorrell,  Henry  B.,  18,  Slough  M.  I.,  carpenter — 

Geom.  Dwg.  (2d)  ;  Free-hand  Dwg.  (2u) 
328— Douds,  John,  26,  Gilford  Young  Men's  Mut.  Imp. 

Soc.,  teacher — Arith.  (3d) 
137— Douglas,  Alfred  J.,  16,  Bristol  Trade  School,  fitter 
—Geom.  Dwg.  (3d) 
8— Dow,  Thomas,  23,  Aberdeen  M.I.,  blacksmith- 
Eng.  Hi^  (2d) 
1274— Downar,  George  F.,  20,  Woolwich  Sd.  Sch.,  derk 

— Chem.  (3d) 
1167 — ^Drew,  Samuel,  juo.,  19,  Walsall  Ch.  Inst.,  butcher 

— Alg.  (Ist) ;  Bkpg.  (2d) 
966 — Dronsfidd,  William,  19,  Oldham  Sdence  School, 

mechanic- Geom.  Dwg.  (Sd) 
486— Drummond,  Alexander,  20,  Glasgow  M.I.,  clerk 
—Arith.  (3d)  ;  Eng.  Hist.  (2d) 
1 — Drummond,  James^  18,  Aberdeen  M.I.,  derk — 
French  (3d) 
1014— Drummond,  John,  20,    Paisley  Artizans'   Inat., 

engineer — Music  (Sd) 
1145 — Duffell,  John,  18,  Messrs.  Chance's  Library,  derk 

—Arith.  (2d) 
1186— Duffield,  Thomas  H.,  43,  St.  Peter's  Night  School 
(Wolverhampton),    certificated    teacher— Eng. 
Hist  (2d) ;  Eng.  Lit.  (2d) 
443 — Duncan,  William  J.,  19,  Glasgow  M.I.,  account- 
ant's clerk— Arith.  {2^(i\ 
572 — ^Dunlngham,  Albert  Hmmes,  21,  Ipswich,  mer- 
chant's clerk— Bkpg.  (2d) 
400— Dunlop,  William,  18,  Glasgow  Inst.,  bookseller— 

Bkpg.  (1st) 
398— Duthie,  George,  21,  Glasgow  Ath.,  insurance  derk 
—Bkpg.  (let) 

247— Edey,  George,  18,  Christohurch  W.  M.  Inst., 
chemist's  assistant — Chem.  (3d) 

637— Edmonds,  John  Thomas,  20,  City  of  London  Cdll., 
clerk— French  (3d) ;  Logic,  &c.  (3d) 

638— Edwards,  Edwin,  18,  City  of  London  Coll.,  clerk 
—Arith.  (3d) 
1196— Edwards,  John,  21,  Wolverhampton  W.  Men's 

Coll.,  clerk— Bkpg.  (Ist) 
1041— Edwards,  Bichaid,  23,  Salford  W.  M.  Coll.,  clerk 
—Bkpg.  (2d) 

882— Edwards,  Thomas,  27,  Carlton-place  Secular  Sch., 

Glasgow,  teacher — Min.  and  Met.  (8d) 
1022— Edwards,  Thomas,  20,  Pembroke   Dock   M.L, 

shipwright — Geog.  (2d) 
1042— Edwards,  Thomas,  31.  Salford  W.M.  Coll.,  ware- 
houseman— Bkpg.  (2d) 

229— Ellington,  Charles  T.,  18,  Chatham,  dec,  M.L, 
pupil  teacher— Arith.  (1st);  Alg.  (1st);  Geog. 
(2d) 

867— Elliott,  Thomas  Griffin,  16,  Manchester  M.L,  en- 
gineer—Arith.  (1st) ;  Chem.  (2d) 

281— Elhs,  Cliarles  Jones,  26,  Devonport  M.I.,  ship- 
wright—Geog.  (let),  with  1st  prise 

639— Ellis,  James  F.,  17,  City  of  London  Coll.,  litho- 
grapher—Arith.  (1st);  French  (3d) 

282— Ellis,  Richard  J.,  20,  Devonport  M.I.,  shipwrighte' 
apprentice — ^Bkpg.  (2d) ;  Princ.  Mech.  (2d) 

768— Ellis,  Walter  J.,  16,  St.  Stephen's  (Westminster) 
Evening  School,   pupil   teacher— Arith.  (2d); 
Geog.  (3d) 
1226— Elmsley,    Thomas,    22,    Leeds   M.I.,  weaver— 
Arith.  (2d) 

781— Elsom,  Albert,  18,  Louth  M.I.,  pupil  teacher^ 
Arith.  (1st) 

123— Entwistle,  Robert,  29,  Bolton  M.L,  book-keeper- 
Chem.  (2d) 

867— Etock,  Charies,  17,  Chancery-lane  ( Ardwick)  Inst., 
warehouseman — Arith.  (2d) 

167— Evans,  Benjamin,  16,  Bristol  Ath.,  accountant's 
derk -Bkpg.  (2d) 

733— Evans,  George,  26,  Royal  Polytech.  Inst.,  butcher 
Arith.  (2d) ;  Dom.  £000.  (2d) 
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780—Farrah,  WilUAua  H.,  28,  Louth  M.L,  ichoolmtster  1 1010— Gill.  James,   21,   Taislej  ArtiianV  liwt,  shawl 
— Axith.  (l8t)  ^  pattern  designer— Mu$ic  (2d) ;  Frw-han'd  Dwv. 


1349— FearD»ide,  Uenry,  19,  Bradford  M.I.,  ioToice  clerk 
— Arith.  (2d) 
999— Ferguson,  WiUiam,  26,   Paisley  Artiaan's  Inrt., 

block  printer — Music  (dd) 
103— Fiddes,  Walter  W.,  19,  Bristol  Trade  School,  en- 
gineer— Chem.  (2d) ;  Auim.  Phy.  (2d) 
1344— Field,  George  H^  19,  Biadfor'd  M.L,  printer— 

Engliah  Hist.  (2d) ;  Geog.  (3d) 
1338— Fielding,  John,  17,  Biudloid  M.L,  clerk— Arith. 

(2d) 
584— Fiudley,  George  W.,  19,  Leicester  Ch.  of  Eng. 

Inst.,  bookseller — Logic,  &c.  (2d) 
1331— Fiiih,  James,  19,  Bradford  M.I,,  railway  deik— 
Arith.  (2d);  Geom.  (3d);  Alg.  (3d) 
28d— Ford,  Francis,  17,  Devonport  M.L,  eagiaeer  (sta- 

dent— Arith.  (3d);  Alg.  (3d) 
213— Foulds,  Thomas,  20,  Burnley  M.L,  warehousesiaQ 

—Arith.  (3d) 
69e— Fowler,  John,  28,  Lichfield  W.  M.  AsMOn  grocer's 

assistant — Bkpg.  (2d) 
760— Foxton,  WUliam  T.,  28.  St.  Michael's  (Bromley) 

£vg.  Classes,  porter- Bpkg.  (2d) 
749— Francis,  Joseph,   19,  London   M.1,,    eogineer— 

Geom.  Dwg.  (2d) 

74— French,  Alfred,  25,  Banhwy  M.L,  baker— Botany 

(2d)  ^ 

353— French,  Andrew,  26.  Pop.  Evg.  Classee,  AndeiBO- 

nian  Univ.,  Glasgow,  engioekeepei^Uight  and 

Heat  (Ist) 

US6— FroH,  ileuben  CsHar,  21.  Woolwich  Sol.  Sch.,  U- 

bourer— Geom.  Dwg.  (2d) 
1102— Fryer,  Thomas,  19,   Slough   M.L,  clerk— Geom. 
Dwg.  (Ist) 

1112— Fulton,  WiUiam,  38,  Soaihampton  Athn..  gixHser 
—French  (3d)  * 

438— GalbraiA,  Robert,  21,  Glasgow  M.L,  meehaaio^ 

Arith.  (2d) 
643^Gale,  Samttel  B.,  21,  City  of  London  Coll.,  mer^ 

chant's  clerk — ^Bkpg.  (lat) 
222— Gamman,  Francis,  19,  FaTershMi  last.,  aoeeuDl* 

ant— Arith  (2d) 
643— Gardiner,  William,  28,  City  of  Loadoo  Coll.,  w- 

giatrar  to  a  public  company— Frenoh  (8d) 
1275— Gawiner,  ChoKleB  Robert.  17,  Woolwkh  flei.  Sob., 

iron  turner,  (apprentice)— Geom.  Dwg.    (2di 
597 -Gardner,   Thomae^  30,  Lichfield  W.M.  Amoc., 

National  schoolmaster— Bkpg.  (lat) :  Eng.  Lit. 

(Isi)  ro  X     /  e 

6A4— Garrett,  George  W^  22.  City  of  London  Coll., 
commercial  clerk— Eng.  Hist.  (3d) ;  Logic,  &c. 
(2d) 

645— Garside,  Edwin  a,  18,  City  of  London  ColL.  clerk 

—Arith  (Ist) 
606-Ganide,  John.  21,  Halifax  W.M.C.,  power-loom 

overlooker— Bkpg.  (Ist) 
935— Gartsidc,  Samuel,  25,  Oldham  Soieneeand  ArtSch., 

iron  turner— GeoD).  Dw^.  (2d) 
954— Gartside,  Samuel,  21,    Oklbam  Science  School. 

stooemason— Geom.  Dwg.  (2d) 
354— Gavin,  James  Adam,  20,  Pop.  Evg.  Claaes,  An- 
ders. Univ.,  Glasgow,  clerk— Bkpg.  (let) 
901— Gee,  Henry,  19.  Mcwley  M.L,  power4oomw6aY«r 

—Bkpg.  (3d)  '^ 

381— Gibbon,  Samuel,  24,  Glas^w  Ath.,  book-keeper— 

French  (2d)  ^ 

73— Gibbi,  Fanny,  17,  Banhnry  M.L,  papil  teacher— 

Dom.  Econ.  (Ist);  Anim.  Phy.  (1st) 
224— Gibson,  Joseph,  22,  Cariisle  M.L,  posi-offioe  clerk 

—Arith.  (3d) 
646— Gilbert,  William  C,  18,   City  of  London  Coll.. 

clerk— Alg.  (2d) 
46— Giles,  Richard  Robert,   16,  S.B.  Railway  M.I., 

Ashford,  railway  clerk— Arith.  (2d) 


(3d) 
166— Gillford.  George,  18,  Bristol  Trade  School,  labo- 

ratory  assistant — Chem.  (1st),  with  2d  prite 
691— Gladman,  John  T.  H.,   16.  Lichfield  VV.  Men'j 

Assoc.,  bandsman— Music  (2d) 
506— Glasby,  Charlt-s  Johnson,  16,  Halifax  W.M.C., 

maker-ap— Bkpg.  (2d) 
877— God  ward,  Edward,  23,  New  Mills  W.  Men's  Inst., 

spinner— ^ritb.  (Ist) 
1198-Golby,  Thomaa,  17,  Wolverhampton  W.  Mcn'i 

Coll.,  olerk— Arith.  (2d) 
1005— Goldie,  James,  26.  Paisley  Artizaas'  Inst.,  joioer- 

Music  (8d) 
585— Goodger,  William  C,  17,  Leioeeter  Ch.  of  % 

Inst.,  clerk— Arith.  (3d) 
284— Goodyear,    Thomas    H.,    18,    Devonport  U, 
engineer    (student)— Trig.    (Sd)  ;   Alg.  tU|; 
Mens.  (3d) 
786— Gordon,  Joel,  23,  Macclesfield  Use.  Enow.  Sot, 

silk  sizer— Eng.  Hist.  (3d) 
251 — ^Gornall,    James,   19,   Clitheroe   MJ.,  spimw- 

Arith.  (8d) 
249--Gomall.  John,  23,  Clithoroe  M.L,  cotton  spiner 

—Arith.  (3d) ;  Geog.  (3d) 
1283— Gorrie.  Daniel,  27,  Greenwich   Sci.  Sob.,  jotoer- 

Geom.  Dwg.  (2d) 
221— Gott,  Edwin,  25,  Calverley  M.L,  wooUen-elotli 

weaver— Bkpg.  (2d) ;  Arith.  (8d);  Geog.  (3d) 
1276— Gould,  Charles,  17,  Woolwich  Sci.  Seh.,  Udina 

Arsenal— <Geom.  Dwg.  (3d) 
1216— Grace,  John  A.,  16,  Wakefield  M.L,  elerk-Arilb. 

(2d) 
456*^4iraham,  Robert,  18,  Glasgow  M.I.,  fn  a  wholeole 

news-agents'  office— B^renoh  (3d} 
225— Graham,  William,  18,  Carlisle  M.L,  devk-Aritb. 

(8d) 
285— Grant,  Biehard  S.,  20,  DevoopoH  M.L.  Miipwrigfai 

appreatice— Aiith.  (1st) ;  Alg.  (2d) 
aUK-^Graat,  Wm.  Lewis,  16,  Burnley  Ch.  of  Sag.  IM. 
Inst.,    at   B<diool— Arith.    (2d);   Chem.  (3d]; 
Fkiae^haad  Dwg.  (3d) 
1095— Grantham,  Henry,  25,  Slough  U.L,  coadi  bail4a 

—Free-hand  Dwg.  (3d) 
1002— Gray,  Matthew,  22,  Plaisley  Artisans'  last.,  echool- 

master — Music  (Sd) 
1315 — Green,  Bernard,  21,  Hasliogdea  M.L,  piece  look? 

—Arith.  (1st) 
1246— Green,  Thos.  W.,26,  Leeds  Ohnrch  Inst.,  deric- 

Bkpg.  (2d) 
1361— Greenfield,  Philip,  21,  Hackney  W.  Men's  Iwt, 
teacher— Arith.  (let);  Bkpg.  (2d);  French (9<i| 
207— Greenhalgh,  William,  18.  Burnlt^y  Lit.  Inst.,pup3 

teacher— Anim.  Phy.  ^3d) 
532 — Greenwood,   Edwin,   25,   Uatherlow  M.I.,  wire- 

drawer-^Bkpg.  (2d) 
27— Greenwood,  Holmes,  17,  Aoortngton  M.I.,  ware- 
houseman—Arith  .  •(2d ) 
810— Greenwood.   WillUm  H..  19,  Manchester  Ml. 
salesman — Mining  and  Met.  (2d) ;  Bkpg.  (Ist) 
734— Greig,  Alfred,  16,  Royal  Polytech.  Inst.,  cleik- 

Bkpg.  (2d) 
1015— Oretton,  John  Jenkins,  17,  Salford  Working Meo^> 

Coll.,  clerk— Arith.  (2d) ;  Bkpg.  (2d) 
1237— Griffiths,  David,  26,  Leeds  M.I.,  book-kceper- 
Anim.  Phys.  (Ist),   with    3itl  prise;  Chea- 
(2d) 
1024— Griffiths,  Henry,  23,  Pembroke  Dock  M.L,  flbip- 
wright— Arith.  (Ist) ;  Eng.  Hist.  (Sd) ;  Geog. 
(2d) 
1043— Griffiths,  John,  17,  Salford  Working  Men's  Coll.. 

railway  clerk— Bkpg.  (2d) ;  Arith.  (Sd) 
808— Griffiths,  John  A.,  17,  Manchester  M.L,  eDgineer- 
Chem.  (Ist);  Elect,  and  Magn.  (2d};  Aiub* 
Phys.  (2d) ;  Princ.  Mech.  (3d) 
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157— Qriffifehfl,  William,  16,  Bristol  Min.  School,  minfog 

engineer — Geom.  Dwg.  (Sd) 
42— Griffiths,    William    Hoisey,    16.    Sooth-Eastorn 
Bail.  M.I.,  Ashfofd,  railway  clerk— -Arith.  (Ist) 
£76— Grimwade,  John  H.,  16,  Ipswich  Working  Men's 

Coll.,  woollen  draper^Eog.  Hisl.  (8d) 
2£;8^Gobbins,  Edwin,  18,  Crewe  MJ.,  papil  teacher— 

Aiith.  (2d) 
1238— Guest,  Thomas,  17,  Leeds M.I.,  olerk^^hem.  (2d) 
lS92-Giiise,  William,  86,  Redditeh  Lit.  and  Sd.  Inst., 

needle  hardener^ Anim.  Phys.  (8d) 
liSS— Goraey,  James,  19,  Leeds  M.I.,  soap  manufac- 
turer— Chem.  (2d) 

1206— Hadfield.  James,   18,  Staleybridge  M.I.,  cotton 

piecer— Arith.  (8d) 
318— Haiosworth,  David,  16,  Fanley  M.I.,  dothier— 

Arith.  (8d) 
1181— Hall,  Henry,  17,  WUlenhall  Lit.  Inst.,  upholsterer 

—Arith.  (Sd) 
648— Halsey,  William,  20,  City  of  London  CoU.,  clerk 

—Arith.  (2d) 
392— Hamilton,   Archibald,   jonr.,  18,  Glasgow  Atb., 

cashier — ^Bkpg.  (Ist) 
1115— Hamilton,    Jamee  T.,   16,    Southampton   Ath., 

derk— Arith.  (8d) 
1116-HamiltoD,  WiUiam  F.,  17,  Southampton  Ath., 

clerk— Arith.  (2d) 
64(^Hardlng,  James  Staughton,  25,  City  of  London 

Coll.,  clerk— German  (2d) 
198— Hargreaves,  Edmund,  19,  Burnley  M.I.,  weaver— 

Arith.  ( 2d) ;  Anim.  Phy.  (Zd) 
54— Hargreaves,   Henry,  20,   Bacup  M.I.,  weaver — 

Arith.  (8d) 
12o2-Harland,  William,  18,  Whitby  M.I.,  teacher— 

Arith.  (3d);  Free-hand  Dwg.*(8d) 
1840~Harley,  George,  25,  Bradford  M.I.,  clerk— Eng. 

Hist.  (2d) 
12M— Harley,  WiUiam,  20,  Wolverhampton  W.  Men's 

Coll.,  attorney's  clerk — Free-hand  Dwg.  (8d) 
507— Harling,  James,  25,  Halifax  W.M.C.,  book-keeper 

— Bkpg.  (2d) 
28<S— Harris,  Charles,  19,  Chelmsford  L.  and  M.  Inst., 

pupil  teacher— Arith.  (8d) ;  Eng.  Hist.  (Sd) ; 

Free-hand  Dwg.  (2d) 
6oO— Harris,  Morris,  26,  City  of  London  Coll.,  clerk— 

Arith.  (let);  Bkpg.  (1st) 
824— Harrison,  John  B.,  82,  Manchester  M.I.,  railway 

derk— French  (8d) 
212— Harrison,  Horatio,  18,  Burnley  Ch.  of  Eng.  lost., 

gardener— Chem.  (3d) 
1936— Harrison,  Joseph,  28,  Bradfoi'd  M.I.,  derk— Arith. 

(1st) ;  Dom.  Eoom.  (Ist)  with  Ist  prize;  Logic, 

ftc.  (1st)  with  1st  priae 
W— Harrison,  Joseph  E.,  17,  Oldham  Lyceum,  draughts- 
man— ^French  (8d) 
^46— Harrison,  Joseph  E.,  17,  Oldham  Science  School— 

Geom.  Dwg.  (Istj 
714— Harrison,  Walter  H.,   18,  R.  Polytechnic  Local 

Board— A  Ig.  (2d) 
499— Hartley,  Anthony,  18,  Halifltz  M.I.,  warehouse- 
man— Bkpg.  (2d) 
874— Hartley,  Joseph,  24,  Christ  Church  (Hnlme)  Inst., 

in  chemical  works — Arith  (8d);  Chem.  (8d) 
131— Harwood,  liobert,  80,  Bolton  M.I.,  engineer — 

Chem.  (2d) 
97— Haseler,  George  Carter,  jun.,  19,  Birm.  and  Midi. 

Inst.,  jeweller — ^Light  and  Heat  (8d) ;  Chemistry 

(8d) 
^1— Hatch,  John  J.,  20,  City  of  London  Coll.,  corres- 

Sndent  and  book-keeper— Arith.   (2d) ;  Eng. 
fat.  (1st) 
147— Hatton,  Heniy,  21,  Bristol  Trade  School,  attorney's 

derk— Geom.  Dwg.  (3d) 
1086— Hays,  George,  17,  Pembroke  Dock  M.I.,  pupil 
teacher— Arith.  (1st) ;  Geog.  (let) 


652— Hayward,  Henry,  24,  City  of  London  Coll.,  printer's 

reader— German  (2d) ;  French  (2d) 
668— Hayward,   James,    21,    Croydon   L.    and    S.I., 

warehouseman's  assistant— iBkpg.(2d);  Arith.8d)) 
6f4— Haaelton,  Philip,  16,  City  of  London  Coll.,  clerk 

—Arith.  (1st) 
SCO— Heal<>y,  Thomas,  25,  Burnley  M.T.,  bookkeeper- 

Anim.  Phy.  (ist).  with  Ist  prize;  Music  (1st),. 

with  Ist  prize;  Elect,  and  Magn.  (2d);  Geom. 

(8d) ;  together  whh  the  Prince  Consort's  Prize  of 

Twenty.five  Gufoeas. 
286 — ^Hearson,  Thomas  A.,  16,  DevonportM.I..  engineer 

(student)— Eng.  Hist.  (2d) ;  Ariih.  (3d) ;  Geom. 

(8d) 
844— Hendrie,  Robert,  21,  Manchester  M.I.,  clerk— 

Bkpg.  (8d) 
792— Henshall,  John  P.,  24,  BoIlTngton  Use.  Know. 

Soc.,  cotton  spinner — Arith.  (3d) 
655— Hensler,  William,  20,   City  of  London  Coll.— 

Bkpg.  (1st) ;  Arith.  (2d) 
1228— Hepworth,  William  B.,  17,  Leeds  M.I.,  medical 

student — Chem.  (Ist) 
1087— Herbert,  Thomas,   16,   Scarboro*  M.I.,  draper — 

Arith.  (Sd);  Eng.  Hist.  (Sd) 
726— HeriUge,  Esther  A.,  25,  Bqyal  Polyt.  Inst.,  gover- 
ness—Eng.  Hist.  (2d) 
1044— Hesford,  John  Martin,  17,  Salford  W.M.  Coll., 

clerk— Bkpg.  (2d) 
1047— Hetherington,  Mathias,  21,  Salford  W.M.  Coll., 

clerk— Chem.  (8d) 
762— Hewison,    Ralph    Walker,    18,    St.    Michael's 

(Bromley)  Evg.  Classea— Arith.  f3d) 
1090— Hicks,  Thomas  John,  19,  Scarboro'  M.I.,  teacher 

—Arith.  (3d) ;    Eng.  Hist.   (3d) ;    Latin,   &c. 

(8d);  French  (2d). 
656— Higgin,  Charles  C,  18,  City  of  London  Coll., 

clerk— French  (2d) 
1352— Higgin,  William,   17,  Slaidbum  M.I.,  scholar— 

ArHh.  (8d) ;  Sag.  Hist.  (8d) ;  Eng.  Lit.  (3d) ; 

Geog.  (3d) 
657— HIggins,  George,    30,    City   of    London   Coll., 

teacher — Music  (2d). 
1117— Higgs,  James  H.,  28,  Southampton  Ath.,  coach 

painter— Bkpg.  (2d) 
410^Hill,  David,  24,  Glasgow  Inst.,  sketchmaker— 

Free-hd.  Dwg.  (2d) 
1148 — ^Hill,  Henry,  24,  Messrs.  Chance's  Lib.,  designer — 

Bpkg.(2d) 
80— Hill,   William,  18,   Acomb.   Lit.   Inst.,  clerk— 

Arith.  (2d) ;  Eng.  Hist.  (3d) 
1118— Hill,  William  Burrough,  19,  Southampton  Ath., 

surveyor  and  architect's  derk — Freehand  dwg. 

586— Hills,  Henry  G.,  22,  Hertford  Lit.  and  Sci.  Inst., 

printer— Bkpg.  (1st) ;  Mens.  (8d) 
584 — Hmchliffe,  James,  18,  Compstall  Lib.  and  Beading 

Inst.,  pupil  teacher — Arith.  (3d) ;   Eng.  Hist. 

(Sd) ;  Geog.  (8d) 
1157— Hipwood,  Thomas,  17,  Stouri/ridge  W.M.  Inst., 

engine  fitter— Arith.  {9^) 
658— Hobbs,  Richard  Benton,  26,  City  of  London  Coll., 

book-keeper— French  (8d) 
886— Hobson,  Henry,  20,  Middlesbro*  M.I.,  draughts- 
man—^Chemristry  (1st) 
879— Hobson,  Richard  Hughes,  28,  Middlesbro' M.I., 

clerk— Chem.  (2d) 
164— Hodges,  William,   16,  Diocesan  Trade    School, 

Bristol,  snrgeon  (proposed) — Chem.  (3d) 
508— Hodgson,  Alfred,  20,  Halifax  W.M.  Coll.,  over- 
looker—Bkpg.  (2d) 
659— Hodgson,  Thomas,  16,  City  of  London,  clerk— 

Arith.  (Ist)  with  2d  prize 
416— Holbum,    Robert,    18,    Glasgow,    M.I.,    clerk— 

Bkpg.  (1st) 
202— Holdeo,  Thomas,  21,  Burnley  Ch.  of  Eng.  Inst. 

messenger — Chem.  (8d) 
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197— Holgate,  James,  19,  Barnley  M.L,  clerk— Bkpg. 

(lat);  Anim.  Phy.  (2d) 
1161— Holloway,  Frederick  G.,  1 0,  Stourbridge  M.I.,  bank 

clerk— Free-hd.  Dwg.  (3d) 
1287— Holloway,  George  0*C.,  IS,  Kidderminater  M.I., 

merchant's  clerk — Arith.  (1st) ;  Bkpg.  (1st) 
750 — Uood,  William,  21,  London  M.I.,  vellum  binder 

-Alg.  (2) 
910— Hoppa«  Michael  P.,  17,  Newcastle- on-Tyne  M.I., 

clerk- Chem.  (2d) ;  Elect,  and  Magn.  (dd) 
1195 — ^Hough,  Joseph,  27,  Wolverhampton  W.  Men's 

Coll.,  assistant  in  observatory — Light  and  Heat 

(2d);  Chem..(2d);  Astron.  (3d) 
487 — Houstoun,  Andrew  M'Dowall,  20,  Glasgow  M.L, 

clerk— Arith.  (Ist) 
8*42 — ^Howarth,  James,   19,  Manchester  M.L,  clerk — 

Bkpg.  (1st);. Arith.  (3d) 
2^ — Howarth,  William,  17,  Dean  Milla  Lost.,  ware- 
houseman— Arith.  (2d) 
609— Howorth,   Edward,  24,  Halifax   W.M.G.,  wool- 
sorter— Bkpg.  (2d) 
dIO— Howorth,  SamuelC,  22,  Halifax  W.M.C.,  weaver, 

Bkpg.  (2d) 
1858 — Hoyle,  Giles,  24,  lUwtenstall  M,l.,  mule  spinner 

—Arith.  (3d) 
234 — Hudson,  Richard  Jones,  21,  Chelmsford  Lit.  and 

M.L— Arith.  (3d) 
661— Hudson,  William,  29,  Oity  of  London  College, 

teacher — ^Alg.  (Isi) 
6G2 — Hughes,  John,  21,  City  of  London  Coll.,  chemist's 

assistant — Dom.   Econ.  (1st),   with   2d    piiae; 

Anim.  Phy.  (Sd) 
495 — Hansworth,  Jonn,  24,   Halifax  M.L,  labourer — 

Arith.  (3d) 
454— Hunter,  Charles  D.,  18,  Glasgow  M.L,  draughts- 
man— ^Chem.  (2d) 
1303— Hunter,    Henry  L.,  18,  York    Inst.,,  teacher— 

Arith.  (1st) 
63— Hnnter,  Robert,  18,  Banbridge  Lit.  and  Mat.  Imp. 

Soe.,  clerk — Bkpg  (1st). 
287— Hutchens,     George   W.,    18,    Devonport    M.L, 

grocer*s  assistant — French  (3d) 
511— Ingham,  James,  22,  Hali&x  W.M.C.,  weaver — 


Bkpg.  (2d) 
iglis,F] 


462— Inglis,  Francis,  17,  Glasgow  M.L,  clerk — Bkpg.  (let) 
481— Inglis,  John,  17,  Glasgow  M.L,  clerk— Eng.  Lit. 

(3d) 
663— Irish,  William  8.,  19,  City  of  London  Coll.,  mer- 
chant's clerk — ^Bkpg.  (Ist) 
1019 — Ivemey,  Thos.,  24,  Pembroke  Dock  M.L,  caulker 

—Arith.  (1st);  Eng.  Hist. (2d) 
1261— Jack,  John,  16,  Woolwwh  Sci.  Sch.,  metal  tamer 

— Geom.  Dwg.  (Sd) 
1053— Jackson,  Thomas,  26,  Salford  W.M.  Coll.,  clerk— 

Arith.  (3d) 
403— Jackson,    William   Vietch,  22,    Glasgow    Inst., 

working  jeweller— Logic  (Sd) 
75— Jakeman,  Arthur  W.,  16,  Banbory  M.I.,  clerk— 
Eng.  Lit.  (1st),  with  8d  prise 
5— Jamieeon,  Thomas,  17,  Aberdeen  M.I.,  clerk — 
French  (2d) 
482— Jardine,  John,  24,    Glasgow   M.I.,   engineer— 

Arith.  (2d) 
541— Jarvis,  Frank  C,  16,  Hitchin  M.L,  pupil  teacher— 

Geog.  (1st) 
288 — Jasper,  Thomas,  24,  Devonport  M.L,  shipwright — 

Nav.  and  Naut.  Ast.  (3d) 
1272— Jenner.  William,  22,  Woolwich  Sci.  Sch.,  labourer 
— Chem.  (3d) 
664 — Jennings,  Henry,  26,  City  of  London  Coll.,  clerk 

—French  (2d) 
908 — Jepson,  Henry,  16,    Newcastle-on-Tyne    Ch,  of 

Eiig.  Inat.,  dark — Geog.  (3d) 
1050— Johnson.  John,   17,  Salford  W.M.  Coll.,  pupil 
teacher— Arith.  (3d);   Eng.  Hist.  (2d);  Geog. 


1248 — Johnson,  William, 20,  Leeds  Church  Inst,  railway 

clerk — Bkpg.  (lat) 
312 — Johnston,  James,  19,  Edinburgh  Phil.  Inst.,  ac- 
countant's clerk — Arith.  (3d) 
15— Johnston,  Hubert,  20,  Aberdeen  M.L,  Tinier— 
Bkpg.  (2d) 
845 — Jones,  Benjamin,  17,  Manchester  M.I.— Alg.  {2d) 
665— Jones,  Henry  Colville,  22,  City  of  Londoa  Coll., 

iron  merchant — Bkpg.  (Ist) 
811 — Jones,  Thomas,  20,  Manchester  M.I..  clerk— Arltb. 

(2d) ;  Bkpg.  (iBt) 
1052— Jones,  Thomas,  21,  Salford  W.M.  Coll.,  cabbet 

maker — Geom.  Dwg.  (2d) 
1016 — Jones,  William,  82,  Pembroke  Dock  M.I.,  leading 

man  of  shipwrights — Arith.  (1st);  Mens.  (3d) 
1051— Jordan,  Thomas,  24,  Salford  W.M.  Coll.,  clerk- 

Bkpg.  (2d) 
1099 — Jndd,  William,  18,  Slough  M.L,  harness  uuika- 

Freohd.  Dwg.  (2d) 
326 — Judges,  John,  jun.,  16,  Faversham  Inst.,  piiil 
teacher — ^Arith.  (3d) 

1055— Eay,  Reuben,  19,  Salford  W.M.  Coll.,  warelMoie- 

man — Bkpg.  (Ist);  French  (3d) 
1330— Kaye,  Uriah.  18,  Bradford  ^I.L,  woolsorter— Bkpg. 
(2d) ;  Logic  (3d)  ;  Alg.  (Sd) 
39— Kearns,  Samuel,  16,  Soldier's  Inst,  Aldenbot, 
clerk- Arith.  (2d) ;  Alg.  (3d) 
1130 — Keen,  George,  20,  Corngreaves  (Cradley  Hth.) 
Inst.,  clerk  in  iron  works — Chem.  (3d) 
666— Kennedy,  John,  20,  City  of  London  Coli.,  deik  in  . 
H.M.  Customs— Eng.    Hist.   (1st)  with  book  j 
prize;  French  (3d)  • 

1054— Kenyon,  Benjamin  D.,  20,  Salford  W.M.  Coll. 

derk— Chem.  (2d)  . 

982— Kerahaw,   Thomas,  jun.,  24,   Oldham  Sci.  ScL.  j 

mechanic — Geom.  Dwg.  (1st) 
973_Kettlewell,  Samuel  Elson,  25,  Oldham  Sci.  ScL, 

joiner — Geom.  Dwg.  (3d) 
24 — Kilgour,  George,  20,  Aberdeen  M.L,  draper— Eog. 

Hist.  (2d) 
553— Kingston,  Robert  Creaser,  jun.,  18,  Hull  Yonnj 
People's  Chr.  and  Lit.  Inst.,  under  gardeoer- 
Arith.  (1st) 
314~Kirkwood,  James,  18.  Edinburgh  Phil  Inst.,  mer-  , 

cantile  clerk — German  (3d) 
1220— Knapton,  William,  3G,  Leeds  M.L,  masoD— Ger- 
man (2d) 

537 — Lambert,  James  Newton,  19,  Hertford  Lit.  and  Sr 

Inst.,  printer's  assistant — Arith.  (2d) ;  Bkpg.  (^ 
998 — Lambie,   William,  37,    Paisley  Artizan'a  Iis^r 

harness  wearer— Muuc  (2d) 
108— Lance,   Walter  H.,    18,    National   Night  S:i. 

Blandford,  pupil  teacher— Arith.  (Sd);  Hose 

(3d) ;  Geog.  (2d) 
244— Lane,  Elihu  Burritt,  16,  Christchurch  W.M.  Iml- 

pharmaceutical  chemist^-Arith.  (3d) 
372— Laughlaod,  James,  19,  Glasgow  Ath.,  clerk-^ 

French  (1st) 
1069— Law,  Edwin,   19,   Salford  W.M.   Coll.,  clerk- 

Bkpg.  (Ist) ;  Lat.  and  Kom.  Hist.  (Ist),  with  IK 

piize 
1020— Lawrence,  Alfred,   17,    Pembroke  Dock  M.I.,  «!• 

tornoy's  clerk — Arith.  (let) 
385— Lawrie,  David,  19,  Glasgow  Ath.,  insurance  cltf^ 

—Geom.  (3d) 
1179— Law?on,  James,  26,  Willenhall  Lit. Inst.,  grwer- 

Arith.  (1st) 
892— Lawton,  William,  30,  Mossley  M.L,  book-keeper- 

Bkpg.  (3d) 
514— Laveock,  Henry,   26,  Halifax  W.M.C.,  clerk- 

Bkpg.  (2d) 
1299— Leaman,  Andrew,  18,   Worcester  Catholic  In«t. 

clerk— Arith.  (2d) ;  Eng.  Hbt.  (2d) ;  QtoS'^-^  • 

Eng.  Lit.  (3d) 
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667— Lfldgar,  James  B.,  18,  Citv  of  Londoa  Coll.,  okrk 

—French  (3d) 
533— Lee.  Abel,  21,  CnmpstaU  Libr.  and  Read.  Int., 

weaver— Arith.  (3d) 
866— Lees,  Qeergo,  18,  ChBDoeiy-lane  (Aidwiek)  lort., 

clerk-Arith.  (3d) 
289— Lewis,  Charles  M.,  IG,  Devoopori  M.L,  •ngiaeer 

(8tudent)^Arith.  {2d) ;  G«oin.  (dd) 
1156-Lewia,    William,   jtin.,    23,    Stoarbvidge    MJ., 

accountant — French  (3d) 
10o8— Lightbown,  James  U.,   17,  Salfoid  W.M.  Coll., 

invotoe  cWk — Arith.  {3d) ;  Chem.  (2d) 
1067— Littler,  Peter,  25,  Salford  W.M.  CoU.,  weighing 

niacbine  clerk-Arith.  (3d) 
lOI— Loe,  Grace  Elinbeth,  19,  Birm.  and  Midi.  Inst., 

German  (3d) 
1217— LoRan,  Henry,  24,  Wakelleld  M.I.,  ironfounder— 

Min.  and  Met.  (2d) ;  Pract.  Meoh.  (2d) 
1214— Logan,  Walter,  17,  Wakefield  M.L,  overlooker— 

Arith.  (3d);  Bkpg.( lit) 
1120— Long,  Charles,  30,  Senthamiiton  Ath%,  porter— 

Mttsio  (2d) 
668— Longdon,  George  SimroonB,  20,  City  of  London 

Coll.,  clerk-^Bkpg.  (Ist) 
838— Lord,  John,  jun.,  16,  Manohesler  M.L»  librarian's 

assistant — -Bkpg.  (2d) 
ISlO^Lord,  John  Thomas,  20,  Haalingden  M.I.,  ware- 
houseman— Arith.  (2d) 
46-Lord,  William,  19,  Bacup  M.L,  olerk  in  mill— 

Bkpg.  (Ist);  Anim.  Phy.  (2d) 
168— Lorymer,  Edward,  20,  Bristol  Ath.,  clerh—Blipg. 

d75^Lowe,  Alexander  Jokn,  81 ,  Oldbam  Scioiice  School, 

whitesmith — Geom.  Dwg.  (8d) 
dod— Lowe,  John,  17,  Oldham  Science  Sehool,  book- 
keeper— Geoou  Dwg.  fdd) 
*820-Lown(lefl,  Richard,  20,  Manchester  M.I.,  aolicitor'a 

book-keeper— Bkpg.  (2d) 
492— Lamb,  William  £.,  21,  Halifax  M.L,  wmehMBe- 

man^^  Arith.  (dd) 
12o— Luon,   Joseph,   20,  Bolton  M.I.,    millwrigbt^ 

Pract.  Mech.  (dd);  Prioc  Meoh.  (Sd) 
851— Lant,    Thomab;    22,  MMiiAiester  M.L,  joiMr— 

Bkpg.  (3d) 
455-McArthur,  WIHiam  StowaH,  18,  Glasgow  X.I^ 

warcho«<emao — Bkpg.  (3d) 
Sa^McBride,   Henry  J.,  21,  Gilford  Young  Men's 

Mut.  Imp.  Soc^Arith.  (2d) 
466— MeCallani,  Robert,  34,  Glasgow  MJ.,  eolleotor  of 

gas  rates— Bkpg.  (Isi) ;  Bog.  Lit.  (2d) 
1008— McBwan,  Robert,  27,  Paisley  Arttaan's  lost.,  cspet 

weaver — Music  (3d) 
U23— MoFaddco,  Arthur  G.,  18,  Soathamptoo  Ath., 

clerk  (Ordnance  Survey)— -French  (2d) 
d97--McGibbon,  Bfohard  F.,  26,  Paisley  Artazan's  Inst, 

watchmaker— Music  (1st) 
^342—McGuire,    Philip,   17,  Bradford  M.I.,  merchant's 

Clerk— Arith.  (8d);  Franeh  (8d) ;  Geom.  (2it) 
544— Mc  Intosh,    Donald,    21,    Hull  Yoong    People's 

Christian   and    Lit.  InsC,   meiehaAt's  oleffk-— 

Bkpg.  (2d) ;  German  (8d) 
•V>2— Mcintosh,  Douglas.  16.  Hull  Young  People's  Chris- 

tian    and  Lit.  Inat.,  merchant's  clerk — Arith. 

(8d) 
B8— McKechnic,  William,  26,  Glaigow  Ath.,  colour- 
maker— Bkpg.  (2d) 
4()7— McKellar,  f!:Uzabeth,  24,  Glasgow  M.L,  tsacher^ 

Arith.  (3d) ;  Animal  Phy.  (3d) 
p-^9— McKellar,   Jane,    3U,  Glasgow    Ath.,    teacher — 

Animal  Phy.  (2d) 
425— McKenzie,  Thomas,  18,  Glasgow  M.L,   clerk— 

n,.       „  Bkpg.   (1st) 

«jJ.»— MoI^acUlsn,  21,  Glasgow  Institute,  clerk— Ixigic 

(2d) 
I'.O— MvMinn.  Tlionm?,  20,  Glafgow  M.T.,  clerk— Alg. 

(iid);  Geom.  (ad) 


or 


491— McMuitrie,  John,  18,  Glasgow  M,I^  olerk— Arith. 

(2d) 
401— McNab,  Bobert,  21,  Gbugow  Institution,  8«irt«Dt 

teacher— Latin  and  Roman  Hist.  (3d) 
44S^AIcNeil,   John,  19,    Glasgow    M.L,    enginoeiv- 

Arith.  (l8t) 
81^— McNeill,  James,  18,  People's  Beading  Booms,  Bel- 
fast, teacher — Arith.  (1st) ;  Mens.  (3d) 
407— 'McNicol,  James,  19,  Glasgow  list.- Bkpg,  (2d) 
446 — MoNivea,  David,    19,  Glasgow  M.L,  warehouse- 

mAn<^Arith.  (3d) 
1007— MaoKay,  WiUiam,    28,  Paisley  ArUssana'  laet., 

carpet  weaver— >Mnsic  (24) 
711^— MaAKechnie,  Annie  L.,  29.  Bayal  Polyt.  Inst.— 

Italian  (Ut),  with  2d  prize 
1018— Maoarthnr,   Angue,   24,  Paisley  Artizantf*   lost., 

weaver's  fore  man — Music  •(2d) 
484 — ^Macanlay,    John,    20,    Glasgow    M.I.,    clerk — 

Bkpg.  (2d) 
397— MackiDkiy,  David,  23,  Glasgow  Imt^  dak— -Let. 

and  Horn.  Hist,  (id) 
47£»— Macoaught,  James  it,  21,  Glasgow  M.I.,  devk*- 

Spanish  (3d) 
669— Maidstone.  lUohard,  22,  City  of  London  College, 

derk — French  (8J) 
889— Mahoay,  James  A.,  23,  Pop.  Ev.  Classes,  Anders. 

Univ.,  Glasgow,  clerk — Free-hd.  Dwg.  (3d) 
1068— Makin,    John  Brownlow,    24,    Salibrd    W.     M. 

College,    warehouseman — Arith.     (8d);    Bkpg. 

(1st) 
458 — Malcolm,  Alexander,  jun.,  20,  Glasgow  M.L,  civil 

and  mining  engineer— Geom.  (8d) 
102— Mallin,  Etnala,  22,  Birmingham  and  Midland  Inst. 

— Eog.  Hiat.  (8d) 
917 — Mann,  George  William,  25,  Newoaetle-on-Tyne 

M.I.,engineer — Praot.  Meoh.  (3d) 
662— Mann,  PhUip  Alfred,  22,  Ipswich  Working  Men's 

Coll.,  clerk— Bkpg.  (Ist);  Arith.  (34) 
994— Marsden,  Thomas,  18,  Oldham  Scieneeand  Art 

School,  pattern  maker — ^Geem.  Dwg.  (2d) 
489— Marsliali,  Alexander  S.,  19,  Glasgow  M.I.,  olerk 

-Bkpg.  (2d) 
289— Marshall,  Moses,  26,  Ghriatohiirch  WJUI.  Inrt., 

phimber — Prac.  Mech.  (8d) 
88d-^liarshall,  William    Stone,  17,  MiddlertwniQgh 

M.L,  attorney'a  derk«— Chem.  (let) 
670— Maskell,  Daniel,  32,  City  of  London  Coll.,  mer- 

caotile  derk— Bkpg.  (1st) 
119 — Mason,  George,  24,  Bohon  MJ., engineer — Chem. 

(3d) 
834— Massey,  William,  20,  Manchester  M.I.,  merchant's 

derk— Eng.  Mist.  (2d) ;  Free^hd.  Dwg.  (2d) 
1121— Massy,  Charles.  17,  Southampton  Ath.,  articled 

clerk— Bkpg.  (2d) 
473— Matheson,  David,  22,  Glasgow  M.I.,  clerk— French 

(8d) 
671— Mathew,  John  F.,  26,  City  of  Jjondon  Coll.,  wine 

and  spirit  broker's  clerk— Bkpg.  (2d) 
1015 — Mathias,  George  Hitchings,  23,  Pembroke  Dock 

M.I.,  writer— Arith.  (1st) ;  Engliah  Hist.  (8d) ; 

Gcog.  (3d) 
783— Matthews,  WiUiam,  17,  Louth  M.I.,  pupil  teadier 

Arith. (3d) 
1244-^aQde,  Joseph,  31.  Leeds  Ghuroh  Inat.,  railway 

derk— Bkpg.  (2d) 
783— Mawer,  Walter,  17,  Louth  M.L,  printer's  appren- 
tice—Logic, d£Q.  (2d) 
315— May,  Thomas,  22,  Edinburgh  Phil.  Inet.,  derk— 

French  (3d) 
484— May,  William  Walker,  21,  Glasgow  M.L,  en- 

gin(;er — -Arith.  (3d) 
673— Meadows,   William,   17,  City  of  London  Coll., 

picture  frame  maker— Bkpg.  (1st) ;    Alg.  (2d) ; 

Mens.  (2ci);  Trig.  (3d) 
680— Medd,  William,  IG,  Leeds  Y.M,  Christ.  Aasoc., 

derk— Aiith.  (31) 
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674— Medhuret,  John  T.,  18,  City  of  London  Coll., 
clerk— French  (8d) 

140— Merry,  Edwin  A.,  20,  Bristol  Trade  School,  archi- 
tects' clerk — Qeom.  Dwg.  (1st)  with  Ist  prize 

498— Midgley,  John,  23,  Halifax  M.I.,  clerk— Bkpg. 
(Ut) 

494— Midgley,  Samnel,  20,  Halifax  M.I.,  cnrrier— 
Bkpg.  (2d) 

479— Millar,  William  J.,  26,  Pop.  Evg.  CI.,  Andera. 
Univ.,  Glasgow,  collector — Princ.  Mech.  (3d) 

472— Miller,  David,  17,Glasgow  M.I.,  clerk— Bkpg.  (Ist) 

436— Miller,  Robert  Napier,  19,  Glasgow  M.I.,  store- 
keeper's assistant — Bkpg.  (let) 

432— Miller,  William,  18,  Glasgow  M.L,  clerk— Bkpg. 

(2d) 
1062— Mills,  Henry,  21,  Salford  W.M,  Coll.,  clerk— 

Bkpg.  (Ist) 
468 — Milne,  James  Mitchell,  18,  Glasgow  M.I.,  chemist 

—Bkpg.  (2d) 
316 — Milne,  John,  25,  Edinburgh  Phil.  Inst.,  teacher — 

lUlian  (Ist) ;  German  (2d) ;  French  (2d) 
S76 — Milne,  John  B.,  23,  Glasgow  Ath.,  clerk— French 

(Ist) 
990 — Milne  Robert,  26,  Paisley  Artizans'  Inst.,  ahawl 

weaver — Arith.  (3d) 
255 — Minns,  John  W.,  17,  Crewe  M.I.,  pnpil  teacher— 

Aritb.  (3d) ;  Oeog.  (3d) 
718 — Minter,  John,    23,  Royal    Polyt.  Inst,  derk— 

Arith.  (3d) 
26 — Mitchell,  George,  24,  Aberdeen  M.I.,  jeweller— 

Arith.  (3d) 
888— Mitchell,  George,  23,  Mossley  M.  I.,  derk— Arith. 

(8d) ;  Bkpg.  (2d) 
993— Mitchell,   Robert,    18,    Paisley  Artisans*   Inst., 

weaver — Arith.  (2d) 
290 — Mogg,  Thomas  Holt,  24,  Devonport  M.I.,  pawn- 
broker's aaristant—Eng.  Hist  (2d) ;  Arith.  (3d) ; 

Geog.  (3d) 
370— Moir,    Charles    S.,  16,    Glasgow  Ath.,    clerk- 
French  (2d) 
893 — Moorhonse,  Thomas,  19,  Mossley  M.L,  derk^- 

Bkpg.  (1st) 
291— Moroom,  Alfred,    16,   Devonport  M.I.,  engineer 

(student)— Arith.  (2d);  Etig.  Hist  (2d) 
676— Morgan,  Hugh,  18,  City  of  London  Coll.,  banker's 

clerk— Arith.  (1st);  Eng.  Hist  (Ist),  with  2d 

prize 
862— Morris,  Thomas,  21,  Christ  Chumh  (Hnlme)  Inst., 

clerk— Arith.  (3d) 
471 — Morrison,    Robert,    19,    Glasgow   M.I.,    derk — 

Bkpg.  (2d 
402 — Morrison,  Thomas,  16,  Glasgow  Inst,  draper — 

Arith.  (2d) 
18 — Mortimer,  John  M.,  23,  Aberdeen  M.L,  mason — 

Princ.  Mech.  (3d) 
219— Mortimer,    William,   26,    Buiy    Ath.,  weaver— 

Arith. (3d) 
120 — ^Moscrop,  Robert,    43,   Bolton  M.L,  mechanic— 

Chem.  (1st) 
1282 — ^Mott,  James,  34,  Greenwich  Soi.  Sch.,  engineer — 

Geom.  Dwg.  (3d) 
577 — Moantain,  Joseph,  21,  Leeds  Y.M.G.  Assoc. — 

clerk— Bkpg.  (Ist) 
588— Muirhead,  Andrew,  48,  Leicester  Ch.  of  Eng. 

Inst,  staff  sergeant— Lat.  and  Rom.  Hist.  (Ist) 

with  2d  prize 
474 — Mnirhead,  John,  86,  Glasgow  M.L,  oat-door  officer 

H  M.  Costoms— Eng.  Lit.  (2d) 
153 — Mnnro,  John,  16,  Bristol  Trade  School,  engineer — 

Geom,  Dwg.  (2d) 
226— Murray,  James,  25,  Carlisle  M.I.,  clerk— Bkpg. 

(1st) 
384— Murray,  James,  22,  Glasgow    Ath.,  mercantile 

clerk— Arith.  (Ist) 
lOOO— Murray,  James,  24,  Paisley  Artisan's  Inst.,  fore- 

man— Music  (2d) 


191 — Nelson,  John,  17,  Burnley  M.I.,  warehouseman— 

Arith.  (2d) 
171— Newlon.  Henry  C,  19,  Bristol  Ath.,  derk— Bkpg. 

(2d) ;  French  (3d) 
839 — Newton,  James,  18,  Manchester  M.I.,  invoice  deti 

—Bkpg.  (Ist) 
292— Nichols,  Charles  Grose,  22,  Devonport  M.L,  ship- 

Wright— Arith.  (2d);  French  (3d) 
1028— Nichols.  W.  D.,  17,  Peterboro'  M.L,  dork— Geog. 

(Iflt) 
776— Nicholls,  Frederick,  16,  St  Stephen's  (Wcstmin.] 

Evg.  Sch.,  derk— Eng.    Hist    (3d):  Freocb 

(3d) 
989— Niven,  David  Coats,  23,  Paisley  Artizans*  Insi^ 

collector  of  gas  rates — Logpe,  &o.  (2d) 
1213— Noble,  John, 22,  Wakefield  M.I., carver  and  gikkr 

Arith.  (2d) ;  Bkpg.  (2d) 
496 — Noble,  Joseph,  20,  Halifax  M.L,  warehooseBtt- 

Arith.  (1st) 
740 — Nops.  Francis,  19,  Royal  Poly.  Inst.,  inland  reroiib 

officer — Arith.  (Ist) 
294 — Norsworthy,  John  W.  H.,  17,  Devonport  MX, 

pupil  teacher — Geog.  (1st) ;  Arith.  (2a) 
556 — North,  Weslev.  17,  HunsletM.L,  engineer — ^Aritb. 

(2d);  Prac^Mech.  (3d) 
169— Norton.  John  A.,  18,  Bristol  Min.  Sch.,  medicBl 

student— Arith.  (Ist) ;  Alg.  (2d);  Geom.  (3d) 
1143— Norton,  Paul,  17,  Messrs.  Chance's  Evg.  Sch.,  Bir- 
mingham, pupil  teacher — Geog.  (3d) 

433— Oatt,  James  William,  16,  Glasgow  M.L,  derk— 
Bkpg.  (2d) 

440— Ogilvie,  Thomas,  18,  Glasgow  M.L,  comm.  derk— 

Arith.  (2d) 
1158— Oldfield,  Harry  G.,  18,  Stourbridge  Ch.  of  Eng- 
land Y.  Men's  Assoc.,  draper— French  (8d) 

186— Oldham,  Joshua,  25,  Burnley  M.L,  power-loom 

weaver — Aritb.  (3d) 
1203— Ordish,  James,  28,   Wolverhampton  W.  Men'i 
Coll.,  sergeant  of  police — ^Bkpg.  (2d) 

578 — Orriss,  James  S.,  16,  Ipswich  W.M.C.,  derk— 
Bkpg.  (2d) ;  Geog,  (3d) 

515— Osborne,   William,  16,  Halifax  W.M.C.,   derk 

(junior)— Arith.  (1st) ;  Alg.  (3d) 
1168— Overton,  Frederick  Job,  22,  Walsall  Ch.  Inst, 
saddler's  ironmonger — Bkpg.  (Ist) 
71 — Owen,  Arthur,  17,  Banbury  M.L,  pupil  teacher- 
Arith.  (2d);  Eng.  Hist.  (2d) ;  Eng.  lit.  (Ist) 

821— Owen,  Griffith  Hughes, 22,  Mancheeter  M.L,  boa- 
keeper  and  cashier — Bkpg.  (1st) 

228— Owen,  John  A.,  16,  Chatham,  Ac,  M.L — Arith. 
(3d) ;  Alg.  (3d) 

678 — ^Packenham,  Jesse  J.,  32,  City  of  London  OiR^ 
viewer,  Iron  Inspection  Department,  Tower— 
Dom.  Econ.  (2d) ;  Geom.  (2d) 

364— Pagan,  John,  21,  Glasgow  Ath.,  derk— Bki^. 
(1st);  French  (2d) 

582— Page,  John  W.,  21,  Leeds  T.M.C.  Assoc,  derk- 
Arith.  (3d) 

729— Page,  Robert  W.,  23,  Royal  Polyt.  Inst.,  bras 
finisher,  &c. — Chem.  (2dJ 

109— Painter,  Edwin  T.,  20,  National  Night  ScbooK 
Blandford,  derk— Arith.  (2d) ;  Geog.  (21) 

680— Palmer,  Edward,  17,  City  of  London  CdL,  clerk- 
French  (8d) 

899 — Park,  James,  16,  Mossley  M.L,  pieoer— Bkpg.  (I^ 

480— Parker,  John  Dunlop,  21,  Glasgow  M.L,  civil  en- 
gineer— ^Mcns.  (3d) 

142— Parker,  Samud  Isaac,  19,  Bristol  Trade  Schoo!, 
engineer — Geom.  Dwg.  (Ist) 

148— Parker,  William  H.,  21,  Briatol,  engineer— Gcoai. 

Dwg.  (1st) 
1177— Parkes,  Josiah,  17,  WiUenhall  Lit.  Inst.,  derk- 

Bkpg.  (Ist) 
1184— Parkes,  Samuel,  18,  WiUenhall  Lit.  Inst.,  clerk- 
Arith.  (let) 
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Parkinson,  Alfred,  23,  Si.  Peter'a  (Derby),  Evg. 

School,  book-keeper — Arith.  (Ut);  Bkpg.  (Isti; 

Alg.  (2d) 
37— Parry,  £dvrard,  16,  Woodride  Iron-works  Imp. 

Soc.,  fitter— Arith.  (dd) 
56— Parry,  Parton  T.  W.,  27,  Woolwich  Sci.  Sch., 

saddler — ^Geoin.  Dwg.  (2d) 
81— Paraon?,  William  G.,  24,  City  of  London  Coll., 

clerk— French  (2d) 
«9-Paternoster,  Robert,  18,  Ipswich  W.M.C.,  pupil 

teacher— Eng.  Hist.  (Ist) 
llS-Patterson,  WiUiam,  18,  Newcastle-on-Tyne,  M.I., 

clerk— Arith.  (2d) 
r4:t-Payne,  Martin  H.,  23,  London  M.I.,  chemist  and 

draggist— Elect,  and  Magn.  (2d) ;  Chem.  (2d) 
llO-Payne,  James,  Jan.,  27,  Bland  ford  Working  Men's 

Club,  attorney's  clerk— Eng.Hist.(2d);  Geog.(2d) 
33— Peacock,  Charles,  20,  Bradford  M.I.,  warehouse- 
man— Bkpg.  (2d) 
28— Pearson,  Henry,  16,   Royal  Polv.  Inst.,  clerk — 

Arith.  (2d) 
lO-Pedcn,    Alexander.    23,    Edinburgh  Phil.  Inst., 

clerk— Bkpg.  (2d) 
SS-Peebles,    Robert,   28,    Glasgow   M.I.,    clerk— 

Arith.  (3d) 
24-Pemberton,  John  J.,  17,  Blackburn  M.I.,  ooUeotor 

—Arith.  (3d) 
W-Penn,  Harry,   22,    Hitchin    M.I.,  draper— Dom. 

Econ.  (3d) 
16-Penninffton,  Robert  T.,  20,  Holy  Trinity  (Bolton) 

W.M.  AsBOo..  warehouseman — Chem.  (3d) 
E-Pcrcival,  Lionel  J..  18,  City  of  London  Coll., 

clerk— Bkpg.  (Ist) 
?4-Per8ton,  John,  jun.,  18,  Glasgow  Ath.,  clerk — 

Bkpg.(l8t) 
B3-Pcrtis,  John  N.,  20,  City  of  London  Coll.,  clerk— 

Bkpg.  (let) 
52— Peters,  Samuel,  17,  Crewe  M.I.,  apprentice  fitter — 

Arith.  (3d) ;  Bkpg.  (3d) 
ii— Pewtresfi,  Ebenezer,  20,  Messrs.   Chance's  Lib., 

Birmingham,  derk — Bkpg.  (Ist) 
Bo-Phillips,   William  R.,  16,  City  of  London  Coll., 

clerk— Arith.  (2d) 
lO-Phillips,  William  Thompson,  25,  Aberdeen  M.I., 

clerk— Bkpg.  (3d) 
^^Plke,  Robert  Hicks,  20,   Devonport  M.I.,  ship- 
wright's apprentice — Arith.  (1st);  Mens.  (Sd) 
U-Pilkington,   Herbert,  23,   Wakeield  M.I.,   mill- 

i^right— Bkpg. (Ist);  Arith.  (3d);  Pract.Meoh. 

(3d) 
^2— Pinder,  John  W.,  16,  Leeds  M.L,  medical  pupil — 

Arith.  (3d) :  Eog.  Hist.  (3d} ;  Alg.  (3d) 
ISI^PUnt,  Edmund  Carter,  22,  Brutol,  science  teacher 

— Geom.  Dwg.  (1st) 
l*^Plant,  Walter  A.,    16,    Bristol   Trade    School, 

farmer— Geom.  Dwg.  (2d) 
w-PoUack,  Arthur,  18,  Pop.  Evg.  Classes,  Anders. 

Univ.,  GlaRgow,  Turkey-red  dyer— Chem.  /Ist) 
<JO-Pollack,  William.  23,  Liverpool  College,  joiner— 

Arith.  (3d) ;  Mens,  (3d) 
o&-Pollard,  Henry  Thomas.  17,  City  of  London  Coll., 
^        clerk— Eng.  Lit.  (l«t).  with  1st  prize. 
-3— Pollard,  Joseph,  26,  Wilwien  M.I.,  warehouseman 
IfiA    „-:A"th.(3d);Bkpg.  (3d) 
«6— Poole,  James  H.,  16,  Salford  W.M.  Coll.,  clerk— 

Arith.  (Ist^ ;  Bkpg.  (1st) 
13— Pope,  Samuel,  jun.,  27,  Aberdeen  M.I.,  writer — 

Free  hd  Dwg.  (3d) 
'9— Porter,  John.  23,  People's  Reading  Rooms.  Belfast, 
teacher— Arith  (2d) ;  Eng.  Hist.  (2d) ;  Eng.  Lit. 

m    T.^^^>'  Geog.(l8t) 

WJ-Potts,  John  J.,  20,  Newcaatlo-on-Tyne   Ch.  of 
Eng.   Inst.,  mercantile   clerk — Free-hd   Dwg. 

'-'^-Powell,  Charles,  18,  Southampton  Ath.,  clerk— 
Arith.  (iBt) ;  ^lusic  (2d) 


594— Power,  John,  20,  Litchfield  Working  Men's  Asao., 
grocer's  assistant— Arith.  (3d) ;  Music  (2d) 

189 — Preston,  John,  21.  Burnley  M.I.,  power-loom 
weaver — Arith.  (3d) 

687— Price,  William,  29,  City  of  London  Coll.,  clerk- 
Spanish  (1st)  with  2d  prize ;  French  (3d) 

449 — Primrose,  Adam,  16,  Glasgow  M.I.,  civil  engineer 
—French  (3d) ;  Geom.  (3d) 

688— Flrince,  Thomas,  24,  City  of  London  College, 
stationer — German  (Ist) 

848— Prior,  John  Thomas,  20,  Manchester  M.I.,  dork — 
Bkpg.  (Ist) 

350 — Provand,  Dixon,  17.  Pop.  Evg.  Classes,  Anderson. 
Univ.,  Glasgow,  chemistry  student — Chem.  (2d); 
Alg.  (8d) 

567— Pyett.  Charles  H.,  18,  Ipswich  W.M.C.,  corn  mer- 
chant's assistant — Bkpg.  (2d) 

769— Pywell.  John  E.,  16,  St.  Stephen's  ( Wcstm.)  Evg. 
School— Arith  (3d) 

903 — Radclitfe,  William,  21,  Mosslcy  M.I.,  cotton  piecer 

-Bkpg.  (2d) 
129S — Randall,  John,  19,  Worcester  Catholic  Inst.,  com- 
mercial clerk- Eng.  Hist.  (3d) ;  Geog.  (3d) 

663— Read,  Arthur  G.,  21,  Ipswich  W.M.C.,  clerk— 
Arith.  (3d);  Bkpg.  (2d) 

181 — Reed,  WiUiam,  17,  Nelson  M.I.,  weaver — Chem. 
(3d) 
1146— Reeves,  Frederick,  24,  Messrs.  Chance's  Library, 
glasscutter — Bkpp^.  (2d) 

822 — ^Beid,  David,  24,  Alancheater  M.I.,  ironmonger— 
Geom.  Dwg.  (3d) 

860 — Reid,  Robert,  21,  Manchester  M.I.,  engineer-i- 
Geom.  Dwg.  (1st) 

549— Reinold,  Edward  Konrad,  20,  Hull  Yonng  People's 
Ch.  and  Lit.  Inst.,  engineer's  apprentice- 
German  (Ut)  with  2d  Prize;  Geom.  (3d) 

368— Relton.  Richard,  17,  Glasgow  Ath.,  clerk— Bkpg. 
(1st) 

269— Renfrew,  William,  24,  St.  John's  (Deptford)  Evg. 
Classes,  mechanic— Geom.  Dwg.  (2d) 

421 — Rennie,  John,  20,  Glasgow  M.I.,  clerk— Eng.  Hist. 
(3d) 

978 — Reyner,  Ernest,  33,  Oldham  Science  Sch.,  me- 
chanic— Geom.  D^'g.  (2d) 
1371— Rich,  Sidney  W..  17,  Lambetli  Local  Board,  pro- 
fessional chemist — Chem.  (2d) 

113— Rigbv,  William,  jun.,  18,  Holy  Trinity  (Bolton) 
W.M.I.,  mechanic— Arith.  (3d);  Enfr.  Hia.  (3d) 

690— Rigg,  Thomas,  19,  Citv  of  London  Coll.,  clerk— 
Arith.  (2d);  Geo?.  (2d) 

988 — RL«k,  Robert,  jun..  26,  Paisley  Artizan's  lost. ,  coal 
agent — Bkpg.  (2d) 

747 — Rita,  Edward,  21,  London  M.I.,  compositor- Eng. 

Lit.  (2d) 
1224— Roberts,  Charles,  17,  Leeds  M.I.,  clork— Arith. 

(3d) 
1068— Roberts,  Edward,  25,  Salford  W.M.  Coll.,  clerk— 
Bkpg.  (Ist) 

836— Roberto,  Frederick,  18,  Manchester  M.I..  book- 
keeper—Bkpg.  (1st) 

732— Roberta,  Henry  Knowles,  17,  Royal  Polyt.  Inst., 
chemical  assistant — Chem.  (2d) 

516— Robertdhaw,  Thomas.  20,  Halifax  W.M.C.,  carpet 
weaver — Bkpg.  (2vi) 

971— Robinson,  Charlen  H.,  2.'^,  Oldham  Science  School, 
mei:hanie— G'om.  D»vg.  (3d) 

261— Robinw)n,  John,  17,  Crewe  M.I.,  fitter— Arith.  (2d) 

78— Robinson,   Ninian    John,    17,    People's    Reading 

Rooms,  Belfast,  apprentice  in  linen  warcliouso — 

Arith. (3d) 

1070— Robinfion,  Richard,  28,  Salford  W.M.  Coll.,  dyer 

— Chom.  (2d) 

248— Robinson,  Thomas,  jan.,  17,  Clitheroo  M.I,,  power 
loom  wtavcr — Arith.  (3d);  Geog.  (3d) 

250 — Robinson,  Thomas,  sen.,  23,  Clilheroe  M.I.,  power 
loom  weaver — Arith.  (8d) 
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1223 — Robinson  Walter  J.,  27,  Leeds  M.I.,  mechanio — 

Geom.  Dwfr.  (2d) ;  Alg.  (2d) ;  Menp.  (3d) 
721— Roden,  Thomas,  23,  Royal  Polyt.  Inst.,  clerk— 

Bkpg.  (Ut) 
418 — Rodger,  Eliza,  20,  Glasgow  Inat.,  Free-hnd.  Dwg. 

(2d) 
25 — ^Rose,  John,  jon.,  19,  Aberdeen  M.I.,  teacher — 

Arith.  (2d) 
351 — Row,  George,  30,  Pop.  Evg.  Classes,  Anden.  Univ. 

Glasgow,  tailor — Anim.  Phy.  (3d) 
1309 — Rostron,  Edward  C,  17,  Haalipgden  M.I.,  weaver 

—Arith.  (8d)  i;^ 

299— Rowe,  Charles  R,,  18,  Devonport  M.I,,  clerk — 

Arith.  (2d) 
230— Rowe,   George  F.  A.,  24,  Chatham,  Ssc,  M.I., 

clerk— Alg.  (3d)  ;  Geog.  (3d) 
1017— Rowe,  James  G.  W.,  16,  Pembroke  Dock  M.I. , 

clerk— Arith.  (2d) ;  Bkpg.  (3d) 
919— Rowell,  Robert  H.,  18,  Newcastle-on-Tyne  M.I., 

chemist  and  druggist  (apprentice) — Chem.  (2d) 
922 — Rushworth,  Jolu),  26,  Oldham  Analytic  Inst.,  iron 

turner — Geom.  Dwg.  (2d) 
357 — Ru8«^ell,  Archibald,  19,  Pop.  Evg.  Classes,  Anders. 

Univ.,  Glasgow,  teacher — Music  (3d) 
691— Ryan,  Andrew  J.,  19,  City  of  London  Coll.,  clerk 

—Arith.  (1st);  Geog.  r3d) 
801— Ry dings,  Robert,  32,  Manchester  M.I.,  warehouse- 
man— Bkpg.  (2d) 
187 — Saear,  Elijah,  20,  Burnley  M.L,  assistant  book- 
keeper—Arith,  (2d) 
176— Sapar,    Obadiah,     17,     Padiham    Trades*    Hall, 

draughtsman — Arith.  (Ist) ;  Anim.  Phy.  (2d) 
692— Sailer,  Thomas,  19,  City  of  London  Coll.,  clerk— 

Bkpg.  (1st) 
816 — Sanderson,  John  Glasgow,  18,  Manchester  M.I., 

engineer — Geom.  Dwg.  (2d) 
853 — Sanderson,  William,  17,  Manchester  M.I.,  mill- 
wright—Arith.  (3d) 
1096— Sargeant,    John.    20,  Sloagh    M.I.,  carpenter — 

Geom.  Dwg.  (1st)  with  2d  prize 
693— Sarll,  Andrew,  27,  City  of  London  Coll.,  school 

assistant — Arith.  (2d) 
694— Saunders,  Lindon  O'S.,  19,  City  of  London  Coll., 

architect — Free-hd.  Dwg.  (3d) 
941 — Si:holHf!,    Elijah,   19,    Oldham   Lyceum,  clerk — 

Ariih.  (3d) 
864— Scotson,  Joseph,  22,  Christ  Church  (Hulme)  Inst., 

coal  dealer  and  porter — Arith.  (2a) 
366 — Siott,    James,  18,   Glasgow  Ath.,   clerk— Bkpg. 

(Ist) 
1071— Scott,  William,  23,  Salford  W.M.  Coll.,  book- 

keeper — Arith.  (3d) 
586 — Seale,  Henry,  19,  Leicester  Ch.  of  Eng.   Inst., 

bookbinder — Music  (Ist) 
897 — Seel,  Thomas  Dransfield,  16,  Mossley  MJ.,  ware- 
houseman— ^Bkpg.  (2d) 
67 — Seeton,  Thomas,  27,  Banhridge  Lit.  and  Mut.  Imp. 

Inst.,  writing  clerk— Arith.  (3d) ;  French  (8d) 
10C3— Semple,  Robert,  24,  Paisley  Artisans*  Inst.,  shawl 

pattern  designer — Music  (Ist) 
925— Senior,   Thomas,  35,  Oldham  Analytic  and  Lit. 

lufit.,  mechanic — Geom.  Dwg.  (1st) 
300— Sennett,  Richard,  17,   Devonport  M.I..  engineer 

(student)— Alg.  (2a) ;  Frinc.  Mech.  (2d) 
1149 — Sen^eant,  Thomas .!.,  18,  Messrs.  Chance's  Lib., 

clerk— Bkpg.  (2d) 
134- Sewcll,  James  C.  26,  Holy  Trinity  (Bolton)  W.M. 

Inst.,  clerk — Anim.  Phy.  (3d) 
n07— Shann,  George  V.,  18,  'Wolverhampton  W.M. 

Coll.,  carrier's  clerk — Bkpg.  (Ist)  ;  b'rench  (2d) 
lo IC—  Sharp,  Tom,  19,  Bradford  M.I.,  weaving  ovcilooker 

—Geog.  (2(1) 
1074  — Sharrooks,  Daniel,  24,  Salford,  W.M.C..  packer — 

Arith.  /3'1) 
':i7__PbnTr,    Thomas,     21,     Ilali'nx    W.M.C.— Bkps'. 

{2d) 


4 — Shepherd,  John,  28,  Aberdeen  M.I..  compotiuir— 

French  (2d) 
1073— Shorrocks.  James  H.,   17,   Salford  W.M.  Col!., 

clerk— Bkpg.  (Ist) ;  Arith.  (2.1);  French  i3ii      j 
301 — Showan,  Thomas,  19, Devonport M.l.,paialteacb€r  i 

-Geog.  (lot);  Eng.  Hist.  (2d) 
329— Sibbett,  James,  20,  Gilford  Y.  Men's  Mat.  Inm. 

Soc,  clerk- Bkpg.  {2d) 
960— Sidey,   John  H.,  26,  Oldham    Soienee   School 

millwright — Geom.  Dwg.  (Ist) 
302— Sidman  William,   17,   Devonport  M.L»  derk- 

Arith.  (3d) 
695— Simmons.  John  D.,  29,  City  of  London  Coll.  gO- 

man— French  (8d) 
755 — Simon,  James  Sutherland,  28,  London  M.L,  deri: 

—Light  and  Heat  (Ist),  with  2Qd  Prize;  ^. 

Hist.  (Ist) 
430— Sinclair,  Margaret  L.,  17,  Glasgow  M.I.,Miitot 

teacher — Anim.  Phy.  (3d) 
1018— Sionette,  George   M.,  28,  Pembroke  Bodk  IX, 

writer— Bkpg.  (2d) 
1006— Slater,  James,  25,  Paisley  Arttzans*  Iziil.,  Bab- 
Music  (2d) 
203— Slater,  William,  19,  Banley  Ch.  of  Eng.  IiiL 

engineer  (apprentice)— Arith.  (3d) 
878— Smellie,  John  Brash,  21,  Glasgow  Ath.,  derii-- 

Bkpg.  (Ist) 
396— Smillie,  George,  19,  Glasgow  Inat.,  brass  finite  j 

— Logic  (2d) 
878— Smith,  David,  24,    Middlesbro*    M.L,    oot-doCj 

officer  (customs) — ^Bkpg.  (Ist; 
317— Smith,  Elizabeth  Verralls,  19,  Edinburgh 

Inst.— Music  (2d) 
828 — Smith,  Henry  C,  17,  Manchester  M.L, 

man — German    (2d) ;   Alg.    (2d)  ;    Free- 

Dwg.  (2d) 
1385_Sraith,  James,  19,  Bradford  M.T.,  derk — Arlt 

(2d) ;  Bkpg.  (2d)  ;  Pol.  Eoon.  (2d)  ;  Oeog< 
50 — Smith,  James  Howker,  22,  Bacup  M.I.,  weartfi 

Arith.  (3d) 
697— Smith,  James  Rig|by,  24,  City  of  Lon.  Coll.,  ck?t 

— Alg.  (Ist),  with  2od  prize ;  Logic,  Ac  (iiti 
211 — Smith,  John,  25,  Burnley  Ch.  of  Eng.  Inst.,  wester 

—Chem.  (8d)  • 

846— Smith.  John,  23,  Pop.  Evg.  Classea,  Anders.  Umr. 

Glasgow,  clerk — Bkpg.  {2d) 
519— Smith,  John,  18,  Halifax  Working  MeD*8  C<^ 

diTsalter — Chem.  {2d) 
912— Smith,  John  Embleton,  22,  NewcastlcMm-Tttt 

M.I.,  clerk— Arith.  (3d) ;  Eng.  Lit,  {2d) 
1187— Smith,  Joseph,  21,  St.  Peter's  Night  School,  Wsl* 

verhampton,  certificated  teacher — Arith  (2d} 
748— Smith.  Martha,  19,  London  M.I.— Geog.  (W) 
1341— Smith,  Samuel,  17,  Bradford  M.L,  woolsti^* 

clerk— Arith  (3d) ;  Geog.  (3d) 
29— Smith,  William,  23,  Accrington  M.I.,  ^ntrebooff- 

man— Arith.  (Sd^ 
84 — Smither,  John,  16,  Farnham  Toiing  Men's  Aisr. 

carpenter   and    cabinet   maker — Arith.   (Ui. 

Bkpg.  (2d) ;  Mens.  (3d) 
463— Smvth,  Hagh  F.,   20,    Glasgow   M.L,  okit- 

Bkpg.  (Ist) 
570— Snell,  Hairy,  16,  Ipswich  W.M.C.,  pnpa  is* 

architect— Bkpg.  (2d) 
1100— Snowball,  William,  19,  Slongh  M.L,  boildc^ 

Geom.  Dwg.  (3d) 
557 — ^Solomon,  John,  17,  Ipswich  W.M.  Coll.,  deik- 

French  (3d) 
267— Spacey,  Alfred,  24,  Deptford  Local  Board,  AT 

wright — Arith.  (2d) 
1125— Sparks,    John,     16.    Southampton    Ath.— Ariih. 

(iKt) ;  Bkpg.  (2d) ;  Geom.  (3d)  , 

520-Speak.  William,  16,  Halifax  W.M.C..  timekwj*-    \ 

Bkpg.  (1st) 
4.^')-S})':r«,  John,  20,  Gbsgow   M.I.,  clerk— J^P**''*^ 

(2d) 
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521— Si>?n.:er,  John,  23,  Halifax  W.M.C.,  woylaorter — 
*B!<p-.  (21) 

173— Spen :.•;•,  Jotm,  19,  West  Brotnw-ich  Y.  Men's 
Ouristi.in  Ins*.,  clerk — Bkpg.  (2 J) ;  Praot.  Met:h. 
(3dj ;  Free-hand  Dwi;.  f'Sd) 

80S— SpeiiJiT,  Robert,  21,  Burnley  Ch.  ofEng.  Inst., 
garJener — Chom.  (lU) 

593— Si'iois,  William,  18,  Cityof  LonJoa  Coll.,  clerk — 
En;;.  Hint.  (1st),  with  Ist  prize 

M7— Spinks,  Frederick,  17,  Bradford  M.L,  grocar*s  as- 
sistant—Geog.  (lat) 

700— Sproxton,  John,  26,  City  of  London  Coll.,  clerk — 
likpg.  (2d) ;  Aiith.  (3d) 

l^-Stanier,  William  H.,  16,  Wolverhampton  W.M.C., 
railway  clerk— Geom.  (3d) 

W^Stiiijfield,  James  B.,  18,  Bradford  M.I.,  warehouse- 
man— Arith.  (3d) 

?50-Stanslbld,  William  fl.,  19,  Oldham  Science  School, 
turner — Geom.  Dwg.  (3d) 

l(H— Stanton,  George,  24,  Maidenhead  M.I.,  gardener 
—Botany  (1st)  with  1st  prize,  together  with  the 
Horticultural  Society 'a  prize  of  £5. 

4S9-Steel,  James  Boyd,  33,  Glasgow  M.I.,  commercial 
traveller — Bkpg.  (2d) 

rr-Steel.  William,  17,  Carlton-pl.  Evg.  School, 
Glasgow,  clerk — Chem.  (3d) 

kM-Stewart,  Elizabeth  McLaren,  17,  Glasgow  Inst.— 
Bkpg.  (2d) 

C2— Stewart,  Kobert,  19,  Bacup  M.I.,  assistant  master 


01 


-Alg.  (2d) 
-Stiles,  Waltei 
Bkpg.  (Ut) 


►Valter,  22,  City  of  London  Coll.,  clerk— 


47— Stoner.  John,  21.  Leeds  Churoh  Inst.,  railway 

clerk— Bkpg.  (2d) 
94-Strachan.    Jamesi,  23,    Paisley    Artizan's    Inst., 

weaver's  foreman — Arith.  (8d) 
SO-Street,  John  Westrope,  16,  Lichfield  W.M.  Inst., 

chemist  and  druggist — Arith.  (3d) 
01— Stuart,  Alexander  Bruce,  26,  Liverpool  College, 

clerk— Bkpg.  (2d) 
S2-^tyle8,  Alice   Chillingworth,  21,  London  M.I.— 

Geog.  (Ist) 
22— Sullivan,  Ellen,  23,  Roy.  Poly.  Inst.— French  (3d) 
56— Sumner,  Henry,  22,  Burnley  ML,  weaver — Arith. 

(3d) 
>5— Sutclirte,  George  William,  16,  Bacup  M.I. ,  weaver 

—Arith.  (2d) ;  Chem.  (3d) ;  Mens.  (3d) 
S-Sutcliffe,  Samuel,  21,  Halifax  W.M.C.,  joiner  and 

builder- Eng.  Lit.  (2d) 
J9— Sutcliffe,  William  Thompson,  18,  Manchester  M.I., 

clerk — Fri-nch  (2d) 
)1-Sutherlind,  John,  37,  St.  Michael's  Evg.  School, 

sergeant  of  police — Geog.  (2d) 
^•>-Swain,  Henry  W.,  18,  St.  Michael's  (Bromley) 

Evg.  Claa^es,  compositor — Arith.  (3d) 
5i-Swinger,    William,    25,    Woolwich    Sci.    Sch., 

draughtsman — Geom.  Dwg,  (Ist) 
^Symes,   Maurice,  20,  London  M.I.,  government 

clerk— Bkpg.  (Ist) ;  French  (3d) 

6— Tabb,  Richard  Prestridge,  19,  Southampton  Ath., 

merchant's  clerk— Music  (2d) 
3— Tabrett,  Henry,  16,  Bristol  Trade  Sch.,  engineer — 

Geom,  Dwp:.  (3d) 
D— Tait,  Jame8,22,AberdeenM.I., clerk — French  (Ist), 

with  2J  prize 
5— Tankard,  Samuel,  18,  Bradford  M.I.,  woolsorter — 

Geoff.  (2d) 
I— Tale,  Harry  Booth,  17,  Salford  W.M.  Coll.,  clerk 

— Arith.  (Ibt) 
}— Tale,  Walter,  19.  Liverpool  Coll.,  clerk— Arith. 

(3  r  ;  Eng.  Hist.  (3d) :  Geog.  (3d) 
1— Taylor,  Banm  George  11.,  18,  Faversham  Inst., 

clerk— Eng.  Hist.  (3d) 
5— Tavlor,  Charles,  16,  Banbury  M.I..  clerk— Anim, 

Pliy.  (Ist),  with  2a  prize;  Eng.  Hist.  (3d) 


924— Taylor,  James,  16,  Oldham  Analytic  and  Literary 

Inst.,  mechanic — Geom.  D»v-^.  (I'it) 
1127 — Taylor,  Jehu,  jun.,  20,  Southaiii;)ton  Ath.,  clerk- 
Music  (2d) 
303 — Taylor,  John  A.,  16,  Dn-onport  M.I.,  grocer— 

Arith.  (3.i) ;  Bkpg.  (2d) 
981 — Taylor,  Loes,  22.  Oldham  Science  School,  joiner — 

Geom.  Dwg.  (2d) 
464— Taylor,  Robert,  25.  Glasgow  M.I.,  foreman  in  saw 

mill— Arith.  (.'M) 
881— Taylor,  Thomas,  10,  Middlosbro'  ML,  accountant 

Bkpg.  (2d) 
817 — Taylor,  William,  17,  Manchester  M.I.,  assistant 

in  an  office — Bkpg.  (2d) 
986— Taylor,    William,  28,  Oldham    Science  School, 

mechanic — Geom.  Dwg.  (Ut) 
703— Teat,  William  M.,    20.    City  of  London  Coll., 

book-keeper — Alg.  (2d) 
358— Telfer,  Watson,  22,   Pop.  Evg.  Classes,  Anders. 

Univ.  Glasgow,  inland  revenue  officer — Arith. 

884— Telford  Robert,  16,  Middlesbro'  M.I.,  accountant— 
Bkpg.  (2d)  ;  Arith.  (3d) 

921 — Tetlow,  James,  17,  Werneth  M.I.,  mechanic— 
Aritli.  (3d)  ;  Bkpg.  (3d) 

304 — Thearle,  Samuel,  18,  Davenport  M.I.,  shipwright 
— Dom.  Econ.  (Ist) 

437— Thislie,  Robert.  16,  Glasgow  M.I.,  clerk— Arith. 
(3d) 

947— Thomas,  George,  26,  Oldham  Science  School, 
mechanic— Geom.  Dwg.  (3d) 

889— Thomas,  Halliwell,  20,  Mossley  M.I.,  clerk— 
Bkpg.  (Ist) 

803 — Thomas,  John,  20,  Manchester,  M.I.,  warehooae- 
man — Bkpg.  (Ist) 
^977 — Thomas,  John,  26,  Oldham  Science  School,  honse 

joiner — Geom.  Dwg.  (2d) 
1021— Thomas,  Itobert,  17,  Pembroke  Dock  M.I.,  writer 
Arith.  (3d) 

974 — Thompson,  Alexander  Baird,  26.  Oldham  Science 
School,  bellhanger — Geom.  Dwg.  (1st) 

185 — Thompson,  James,  23,  Burnley  M.I.,  clerk — Arith. 

(Ist) 
1078— Thompson,  John,  19,  Salford  W.M.  Coll.,  ware- 
house clerk — Arith.  (3d) 
♦393 — Thomson,  George  W.,  19,  Carlton -place  School 
Evg.  Classes,Glasgow,  clerk— Min.  and  Met.  (2d) 

453 — Thomson,  James  A.,  18,  Glasgow  M.L,  clerk — 
French  (3d) 

918 — Thorburn,  John,  19,  Newcastle-on-Tyne  M.I., 
clerk— Chem.  (2d) ;  Elect,  and  Magn.  (3d) 

319— Thornicraft,  Thomas  C,  19,  Faversham  Inst., 
articled  to  a  surgeon— Bkpg.  (let)  ;  Arith.  (2d)  ; 
Anim.  Phy.  (3d) 

323 — Thornicraft,  William,  16,  Faveraham  Inst.,  clerk — 
Bkpg.  (2d) 

220— Thornton,  William,  24,   Calverlcy   M.T.,    cloth 
weaver — Arith.    (1st)  ;   Bkpg.    (2d) ;   Free-hd. 
Dwg.  (3d). 
1103— Thorpe,   Charles  Stuart,  18,  Slough  M.I.,  car- 
penter and  joiner— Geom.  Dwg.  (Ist) 
1368— Tidmaish,  John,  17.  Lambeth  Local  Board,  pnpil 

teacher — Arith.  (3d) 
1221 — Tiflfany,  John  Barnes,  21,   Leeds  M.I.,  tobacco 

manufacturer — Algebra  (Ifit);  Mens.  (3d) 
1079— Tinling,  Thomas,  19,  Salford  W.M.  Coll.,  ware- 
houseman— Bkpg.  (2d) 

222— Todd,  Garnett,  19,  Carlisle  M.I.,  clog-maker— 
Bkpg.  (1st)  ;  Arith.  (3d) 

841 — Todd,  Joseph  Hulme,  20,  Manchester  M.I.,  clerk 

—Arith.  (3d) 
1219— Todd,  William,  18,  Leels  M.I.,  woollen  manufac- 
turer, Eng.   Lit.    (Ibt),  with  prize  of  books; 
Logic  (31) 

859— Tomkins,  Edward,  19,  Manchester  M.I. ,  draughts- 
man— Geom.  Dwg.  (3d) 
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256— Tomlinson,  John  J.,  20,  Crewe  M.I.,  engineer — 

Eng.  HUt.  (3d) 
1359— TomlinsoD,  Matthew,  28,  Rawtenatall  M.I.,  spin- 
ner— Arith.  (let) 

2G3 — Tonilinson,  Thomas  D.,  18,  Crewe  M.I.,  engineer 
Arith.  (2d) 

340 — Tosh,  Edmund  George,  18,  Pop.  Evg.  Clames, 
Anders.  Uoiv.,  Glasgow,  chemist— >Chem.  (let) , 
with  lat  prize 
23 — Tough,  James,  19,  Aberdeen  M.I.,  pnpil teacher— 
Arith.  (U) ;  Geog.  (2d) 

111— Townson,Wm..20.  Bolton  M.I.,  joiner— Chem.  (2d) 

30u— Treleaven,  Joseph  T.,  20,  Devonport  M.I.,  ship- 
wright apprentice — Arith.  (Ist)  ;  Mens.  (2d)  ; 
French  (3d) 

oGo — Trent,  Henry  C,  17,  Ipswich  W.M.C.,  currier's  ap- 
prentice—Arith.  (3d) ;  Bkpg.  (2d) 
41 — Trout,  Thomas,  19,  Aldershot  Mission  Hall  and 
Soldiers*  Inst.,  clerk— Arith.  (8d);  Bkpg.  (2d) 
1370 — Turner,  Albert,  24.  Lambeth  Evg.  Classes,  junior 
clerk— Ariih.  (3.1)  ;  En/?.  Hist.?3d) ;  Geog.  (3d) 

1G2— Turner,  Thomas  W.,  17,  Bristol  Trade  School,  still 
at  school— Chem.  (3d) 

1170— Turner,  William,  18,  Messrs.  Bagnall's  School, 
Gold's-hill,  pupil  teacher— Eng.  Hist.  (3d)  ; 
Geog.  (3.1) 

260— Turnbull,  Ralph,  39,  Crewe  M.I.,  sohoolmaster— 
Arith.  (3d) 

379_Waddell,  Alexander,  23,    Gla^ow  Atb.,  book- 
keeper— French  (3d) 
383 — Wade,  James,  28,  Glasgow  Ath.,  cashier — ^Eng. 

Hist.  (Ist)  with  book  prize  ;  Eng.  Lit  (Ist)  with 

2d  prize  ;  Geom.  (Ist)  with  Ist  prize. 
724 — ^Wagner,  Henry  A..  26,  Royal  Polyt.  Inst.,  clerk 

in  Phoenix  Fire  Office— Alg.  (3d) 
1222— Wainwright,  Henry,  21,  Leeds  M.I.,  merchant's!   807— White,  Henrv 

clerk— Alg.  (3d) 
104 — Waldron,  Joseph  T.,  19,  Birm.  and  Midi.  Inst., 

mechanical  draughtsman — Pract.  Mech.  (3d) 
1328 — Walker,  John,  19,  Blackburn  M.I.,  warehouseman 

Arith.  (3d) ;  Pol.  Econ.  (2d) 
811 — ^Walker,  ttobt.,  22,  Edinburgh  Phil.  Inst.,  insurance 

clerk — German  (2d) 
802— Walker,  William,  24,  Manchester  M.I.,  clerk— 

Eng.  Hist.  (2d) 
20— Walker,  William  P.  Smith,  23,  Aberdeen  M.I., 

clerk— Arith.  (3d) 
927 — Wallwork,  Jamf^s,  21,  Henshaw-street  M.  Imp. 

Soc.  (Oldham),  weaver — Arith.  (2d) 
132— Wallwork,  William,  17,  Bolton  M.I.,  brass  finisher 

—Free-hand  Dwg.  (3d) 
51 — Walsh,  James,  19,  Bacup  M. I.,  throstle  overlooker 

—Arith.  (2.1)  ;  Anim.  Phy.  (3d) 
523 — ^Wakh,  James,  20,  Halifax  W.M.C.,  warehousenan 

-Bkpg.  (Ist) 
918 — Walton,  John,  18,  Newcastle-on-TyneM.L,  chemist 

and  druggist— Chem.  (tst) ;  Elec.  Sf  Mag.  (3d) 
204— Walton,  Robert,  21,  Burnley  Ch.  of  Eng.  Inst., 

weaver— Arith.  (2d) ;  Chem.  (2d) 
850— Warburton,  Joshua,  18,  Manchester  M.I.,  clerk — 

Arith.  (Ist) 
242— Ward,  Charlea  W.,  18,  Christchurch  W.M.  Inst.. 

tailor's  apprentice — Eng.  Hist.  (3d) 
1030— Ward,  George  E.,  16,  Reetb  M.I.,  printer  and 

bookbinder — Arith.  {3d) 
122— Ward,  John,  22,  Bolton  M.I.,  mechanic— Chem. 

f3d) 
1345 — ^Ward,  Sampson,  22.  Bradford  M.I.,  woolsorter — 

Geog.  (1st);  Arith.  (3d) 
77 — Ward,   Thomas,  22,  Banbury  M.I.,  commercial 

clerk— Botany  (2d) 
1245 — Ward,  Thomas,  44,  Leeds  Church  Inst.,  teacher 

—Music  (2d) 
911— Warden,  William,  19,  Newcastle-on-Tyne  M.I., 
clerk — Dom.  Econ.  (2d) 


265— Wardle,  David  Taylor,  17,  Doan  Mills  Inst., 

ohanio — Arith.  (3d) 
812— Waidrop,  Thomas,  21,  Manchester  M.I.,  clerk  ^ 

Arith.  (2d) 
745 — ^Warren,  Frederick,    18,   London   M.L,  clc;k.  -i 

Arith.  (3d) 
907 — ^Waterhouse,  Joseph,  18,  Mossley  M.I.,  we».%fc*  - 

Bkpg.  (2d) 
707— Waters,  William.  19,  City  of  London  Coll.,  Ar    . 

(1st) ;  Geog.  (2d) 
105-.Wat8on,  Frederick  John,  20,  Birm.  and  Mi..:« 

Inst.,  grocer— French  (8d) 
1093— Watson,  John,  19,  Slongh  M.I.,  booUnoder'5 

sistant— Freehand  dwg.  (3d) 
715_Wat8on,  John  Rowland,  25,  R.  Polytechnic  L  • 

Boaord,  clerk— Logic  (Sd) 
1092— -Watson,  Joseph.  21,  Slough  M.I.,  derk-^r 

dwg.  (Ist)  ;  Freehand  dwg.  (3d) 
490— Watson,  Matthew,  18,  Glasgow  M.I.,  clak— Fl    -. 

(2d) 
70&—Wentzell,  George  R.,  20,  City  of  LoodotC     . 

stationer's  assistant — French  (3d) 
306 — ^Westlake,   George  J.,  16,  Devonport  MJ..  ».  - 

neer  (student) — Arith.  (3d) 
54^5— Wheeler,  Edwin,  17,  Hitchin  M.I.,  pupil  tcadf- 

Arith.  (2d) 
524.  Whitaker,  Arthur  Baines,  29,  Halifax  W.M.C^  .- 

meter  inspector — Chem.  (2d) 
1353_Whitaker,  James,  18,  Rawtenstall  M.L,   U»  .- 

keeper — Bkpg.  (3d) 
788— White,  Andrew  T.,  17,  Royal  Polyt.  Iitei.,  u^ 

holster^r— Arith.  (1st)  ;  Bkpg.  (2d) 
X839— White,  Edwin,  19,  Bradford  M.I.,  wareboosema;>^ 

Arith.  fSd) ;  Eng.  Hist.  (2d)  ' 

1151— White,  Fanny  A.,  17,  Messrs.  Chance's  Lib.,}u4 

teacher— Arith.  (3d) 

G. .  23,  Devonport  M.I.,  shipwrs  4 

— Kav.  and  Naut.   Ast.   (Ist)  with  1st  y  ri 

Trig  (2d) ;  Mens.  (2d) 
847— Whitehead,  William  H.,  21,  Manchester  M^ 

warehouseman — Arith.  (2d) ;  Bk-kpg.  (l^t> 
902 — ^Whitworth,  Robert,  20,  Moesley  M.I.,   picv  - 

Bkpg.  (3d) 
898— Whitworth,    Samnel,    27,  Mossley  M.I.,   cca-  a 

piecer — Bkpg.  (2d)  , 

820— Wick,    Emanuel,    18,    Faversbam    Inst.,    j^l^ 

teacher— Arith.  (3d) ;  Eng.  Hist.  (3d)  :  Cr,. 

(8d) 
337— Wilkie,  John,  18,  Pop.  Evg.  Classes.  And.  F-  • 

Glasgow,  clerk — Mining  and  Met.  (2d) 
231— Wilkins,  George,  22,  Chatham,  Ac,  M.I.,  -^ 

psfnter — Mens.  (Sd) 
227— Wilkins,  William,  18,  Chatham,  &c.,  M.I., 

Bkpg.  (2d) ;  Alg.  (Ist)  with  1st  prize 
1334— Wilkinson,  Swaine,  28,  Bradford  M.I.,  waieln-"- 
man — Eng.  Lit.  (1st) ;  Logic  (Ist^  ;  Eng.  i  i- 
t2d) 
1129— WUletts,  John,  24,  Cradley  Heath  W.M,  C^ 

clerk— Arith.  (3d) 
773— Williams,  William  J.,  16.  St.  Stephen's  (W^^ 

Evg.  School,  clerk— Bkpg.  (2d) 
1081— Williamson,  John,  17,  Salford  W.M.  Coll..  C  i 

-Bkpg.  (2d) 
1182— Willis,   Alfred,  25,  Willenball  Lit,  Inst,,  <  ' 

dealer  and  organist — Music  (Ist) 
1300— Wilson,  Albert  W.,  20,  York  Inst.,  nilway  c.  \ 

—Alg.  (2d) 
525— Wilson,  Benjamin  C,  22,  Halifax  W.M.C.,  v  -  ,\ 

sorter— Bkpg.  (2d) 
526— Wilson,  Clarke,  19,  Halifax  W.M.C..  bnishroii^ 

(apprentice)— At ith.  (2d) ;  Bkpg.  (Ist) 
1098— Wilson,    Frederick    Waters,    19.    Sloogh  Ml 

carpenter  (apprentice) — Geom.  Dwg.  (3.1) 
356— Wilpon,  James,  22,  Pop.  Evg.  Classes,  Amv^, 
University     Glasgow,      dnmghtsman— Oeo»i 
(3d) 
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422— Wil^n,    Thomas,    19,    Glasgow    M.I.,    clerk— 

Bkpg.  (Ist) 
n$— Wilson,  Thomafi,  28,  R.  Polytechnic  Local  Board, 

clerk — Logic  (Lst),  with  2d  prize 
307— Wiiidass!,  John,  22,  York  ln:jt.,  painter — Geom. 

Dwg.  (3d) 
4^i_\Voll6nden,  Joahua  Lord,  24,  Bacup  M.I.,  weaver 

Aiiiui.  Phy.  (3d) 
g54— Wood,  David  VV.,  19,  Manchester  M.L,  clerk — 

Eng.  Hist.  (;3d) 
9S9-Wood,  John,  18,  Oldham  Lye,  clerk— Arith.  (2d) 
ObT-Wood,  Bobert,  16,  Paisley  Artizan's  Inst.,  clerk — 

French  (8d) 
^-Wooii,  Thomas,  18,  MaDchester  M.I.,  warehouse- 

man — Arith.  (1st) 
aSS^Woodhead,  David,  19,  Halifax  W.M.C.,  oil-doth 

maker— Bkpg.  (2d; 
Ifi^Woodhouse,  Thomas  J.,  18,  Stourbridge  Ch.  of 

Eng.  Young  Men's  Assoc,   civil    service  (pro- 
posed)—Arith.  (3d);  Geog.  (3d) 
11— VVoodley,  Thomas,  35,  City  o!  London  Coll. — 

Arith.  (2d) ;  Bkpg.  (2d) 
K6-Woodfl,  William  Garrard,   16,  Ipswich  W.M.C., 

merchant's  clerk — 'Bkpg.  (2d) 
106— Woolley,  Jane  Eleanor,  18,  Biim.  and  Midi.  Inst., 

goveiness — £^g.  Hiiit.  (3d) 
iK— Worth,  Henry,  26,  London  M.I.,   photographic 

appar.  maker— Arith.  (2d) ; Geog.(2d):  Alg.  (3d) 
06— WottoD,  George  Gilpen,  21,  Deronport  M.I.,  attor- 
ney's cletk— Bkpg.  (Ist)  ;  Arith.  (3d) 
lO-Wright,  John  Thomas,  20,  Wen^jthMJ.,  clerk— 

Bkpg.(lat)  with Ist prize;  Trig.  (2d); Mens. (2d) 
I&— Wright,  John  W.,  20,  Leeds  M.L,  ohemiat's  as- 

sistant-- Chem.  (3d) 
'2— Wright,  Richard  Joseph,  18,  Banbuiy  M.L,  pupil 

teacher— Eng.  Lit.  (Ist)  ;  Eng.  Hist.  (2d) 
K^Wright,  William,  29,  Hastings  M.L,  gasfitter— 

Arith.  (2d)  ;  Chem.  (3d) 
B— Wrigley.  Wui.,  19,  Oldham  Science  Sch.,  knotter 

—Geom.  Dwg.  (3d) 
!I~Wynn,  WUliam,  20,  Wolverhampton  W.M.CoU., 

clerk— Arith.  (lat) 
0-Valentine,  William,  24,  Gilfoi^  Y.  Men's  Mut. 

Imp.  Soc.,  clerk — Bkpg.  (Ist) 
6-Vaoghan,  William,  24,   City  of  London  Coll., 

ckrk — Navig.  and  Nant.   Ast.   (1st)  with  2d 

Prize  ;  Princ.  Mech.  (Ist),  with  1st  Ftize 
6-Yickrage,  William  H..  16,  Woodside  Y.  Men's 

Mut.  Imp.  Soc.,  pupil  teacher — Arith.  (2d) 
B-VokcK,  Thomas  Bouohier,  20,  Southampton  Ath., 

clerk  (Ordnance  Survey) — Arith.  (Ist) 
7— Vousden,  Joseph  F.,  19,  St.  Michael's  (Bromley) 

Evg.  (Classes,  cleik — Arith.  (Ut);  Bkpg.  (Ist) 
5->-Yatcs,  George,  20,  gelCord  W.M.  Coll.,  clerk— 

Arith.  (3d) 
^j-Yeamon,  Nicholas,  38,  Wolverhampton  W.  Men's 

Coll.,  teacher— Aiith.  (2d) 
>— Yeo,  John,  17,  Devonport  M.L,  engineer  (student) 

—Arith.  (l8t)  ;  Alg.  (Ist) 
^Young,   Hannah   E.,  26,  Wolverhampton  Ath., 

private    schoolmistress — Kng.   Lit.   (1st) ;  Eng. 

Hist.  (2d) 
1— Young,  Walter,  24,  City  of  London  Coll.,  clerk- 
French  (3d) 
t— Youn^.  William  Gillies,  86,  GUsgow  Ath.,  clerk 

—French  (3d)  ;  also  as  427— Glasgow   M.L— 

SpanUh  (3d) 


PARIS  EXHIBITION  OF  1867. 

He  following  is  a  list  of  the  Commissioners  appointed 
ler  Majesty  to  advise  her  npon  the  best  mode  by 
h  the  pioducts  of  industry  and  the  fine  arts  of  the 
"d  Kingd'im,  the  British  Colonies  and  Dependencies 
Ikj  procured  and  sent  to  this  Exhibition,  viz. : — 
lie  Prince  of  Wales,   K.G.;  Earl  Granville,  K.G.» 


Prefeident  of  the  Council ;  The  Duke  of  Buckingham  and 
Chandos;  the  Duke  of  Sutherland,  K.G. ;   the  Marquis 
of  Lansdowne,   K.G. ;  the  Marquis  of  Salisbury,  K.G.  ; 
the  Marquis  of  Hertford,  K.G. ;    the   Earl   of   Derby, 
K.G. ;  the  Eari  of  Ro-se ;  Eari  Cowley,  G.C.B. ;  Earl 
Husaell,  K.G. ;  the  Rt.  Hon.  Lord  Stanley,  M.P.  ;  Lord 
Elcho,  M  P. ;    Lord  Portman  ;    Lord  Over.sione ;   Lord 
Taunton  ;  Lord  Houghton  ;  the  Rt.  Hon.  Edward  Card- 
well,  M.P.,  Secretary  of  State  for  the  Colonies,    or 
the    Secretary    of    State    for    the    Colonies    for    the 
tim^  being;  the  Rt.  Hon.   Sir  John  Pakington,  Bart., 
G.C.B. ,  President  of  the  Institute  of  Naval  Architects,  or 
the  President  of  the  Institute  of  Naval  Architects  for  the 
time  being;    the  Rt.  Hon.  Sir  Charles  Wood,  Bart., 
K.C.B.,     M.P.,     Secretary    of    State     for    India    in 
Council,     or    the     Secretary    of   State     for     India    in 
Council  for   the    time   being;    the    Rt.    Hon.    W.  F. 
Cowper,  M.P.,   Chief  Commissioner  of  Works,  or  the 
Chief  Commissioner  of  Works  for  the  time  being ;  the 
Rt.  Hon.  W.  E.  Gladstone,  Chancellor  of  the  Exchequer, 
or  the  Chancellor  of  the  Exchequer  for  the  time  being  ; 
Sir  George  Clerk,  Bart.;  the  Rt.  Hon.  Benjamiu  Disraeli, 
M.P. ;  the  Rt.  Hon.  Robert  Lowe,  M.P. ;  the  Rt.  Hon. 
C.  B.  Adderiey,  M.P.;  the  Rt.  Hon.  H.  A.  Brace,  M.P. ; 
Sir  Stafford  H.  Northcote,   Bart.,   C.B. ;    Sir  Clarence 
Kerriaon,  Bart.,  President  of   the    Royal    Agricultural 
Society,  or  the  Pi'eaident  of  the  Royal  Agricultural  Society 
for  the  time  being ;  Sir  Alexander  Y.  Spearman,  Bart. ; 
Sir  S.  M.  Peto,  Bart. ;  Sir  C.  Wentworth  Dilke,  Bart. ; 
Sir  Roderick  Impey  Murchison,  K.C.B. ;  Sir  Charles  L. 
Eastlake,  President  of  the  Royal  Academy,  or  the  Presi^ 
dent  of  the  Royal  Academy  for  the  time  being ;  Sir 
Francis  R.  Sandford  ;  Lyon  Playfair,  Esq.,  C.B. ;  Edgar 
A.  Bowring,  Esq.,   C.B. ;  Warren  Stormea  Hale,  Lord 
Mayor  of  London,  or  the  Lord  Mayor  of  London  for  the 
time  being ;  Charles  Lawson,  Lord  Provost  of  Edinburgh* 
or  the  Lord  Provost  of  Edinburgh  for  the  time  being ;  John 
Barrington,  Lord  Mayor  of  Dublin,  or  the  Lord  Mayor  of 
Dublin  for  the  time  being  ;  Edward  Akroyd,  Esq.,  Chair- 
man of  the  Chamber  of  Commerce  of  Halifax,  or  the  Chair- 
man of  the  Chamber  of  Commerce  of  Halifax  for  the  time 
being;    Henry  Ash  worth,  Esq.,  late  President  of  the 
Chamber  of  Commerce  of  Manchester ;  Charles  Atkinson, 
Esq.,  the  Master  Cutler  of  Sheffield,  or  the  Master  Cutler 
of  Sheffield  for  the  time  heing;  Thomas  Baring,  Esq., 
M.P. ;  Thomas  Bazley,  Esq.,  M.P.  ;  Somerset  A.  Beau- 
mont, Esq.,  M.P.,  Chairman  of  the  Chamber  of  Com- 
merce of  Newcastie-on-Tyne,  or  the  Chairman  of  the 
Chamber  of  Commerce  of  Newcastle  oo-Tyne  for  the 
time  being ;    George    Thomas   Clark,    Esq. ;    Thomas 
Pearson  Crossland,  Esq.,  President  of  the  Chamber  of 
Commerce  of  Huddersfield,   or  the  President    of   the 
Chamber  of  Commerce  of  Huddersfield  for  the    time 
being;    Thomas  L.  Donaldson,   Esq.,  President  of  the 
Royal  Institute  of  British  Architects,  or  the  President  of 
the  Royal  Institute  of  British  Architects  for  the  time 
being;  Thomas  Fairbaim,  Esq.;  Charles  Forster,  Esq., 
M.P.;  William  H.  Gregory.  Esq.,  M.P.;  Thomas  Field 
Gibson,  Esq. ;  William  J.  Hamilton,  Esq.,  President  of 
the  Geologicid  Society,  or  the  President  of  the  Geological 
Society  for  the  time  being  ;  William  Hawes,  Esq.,  Chair- 
man of  the  Council  of  the  Society  of  Arts,  or  the  Chair- 
man of  the  Council  of  the  Society  of  Arts  for  the  time 
being;     Lewis    Heymann,     Esq.,     Chairman    of    the 
Chamber  of  Commerce  of  Nottingham,  or  the  Chairman 
of  the  Chamber  of  Commerce  of  Nottingham  for  the  time 
being;    Michael    D.    Hollins,    Esq.,    Chairman  of  the 
Chamber  of  Commerce  of  the  Potteries,  or  the  Chairman 
of  the  Chamber  of  Commerce  of  the  Potteries  for  the 
time  being;    Damton  Lupton,  Esq.,  Chairman  of  the 
Chamber  of  Commerce  of  Leeds,  or  the  Chairman  of  the 
Chamber  of  Commerce  of  Leeds  for  the  time  being  ;  John 
Kobinson  M'Lean,   Esq.,  President  of  the  Institute  of 
Civil  Engineers,  or  the  President  of  the  Institute  of  Civil 
Engineers   for  the  time  being;  James  Macauley,  Esq., 
President  of  the  Chamber  of  Commerce  of  Belfast,  or  the 
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FreBident  of  the  Chamber  of  Commerce  of  Belfast  for  the 
time  being;  John  M'Ewen,  Esq.,  Chahman  of  the 
Chamber  of  Commerce  of  Glasgow,  or  the  Chairman  of 
the  Chamber  of  Commerce  of  Glasgow  for  the  time 
being;  John  Francis  Maguire,  E^q.,  M.P. ;  Philip  W. 
B.  jffiles,  Epq.,  President  of  the  Ciiaml>er  of  Commerce  of 
Bristol,  or  the  President  of  the  Chamber  of  Commerce  of 
Bristol  for  the  time  being;  John  Moreton,  Esq.,  Chair- 
man of  the  Chamber  of  Commerce  of  Wolverhampton,  or 
the  Chairman  of  the  Chamber  of  Commerce  of  Wolver- 
hampton for  the  time  being ;  Kobcrt  Kapier,  Esq.,  Pre- 
sident of  the  Institute  of  Mechanical  Engineers,  or  the 
President  of  the  Institute  of  Mechanical  Engineers  for  the 
time  being ;  Philip  Henry  Rathl)one,  Esq.,  President  of 
the  Chamber  of  Commerce  of  Liverpool,  or  the  President 
of  the  Chamber  of  Commerce  of  Liverpool  for  the  time 
being ;  Richard  Redgrave,  Esq.,  R.  A.,  H.M.*s  Surveyor  of 
Pictures;  Henry  W.  Ripley,  Esq.,  Chairman  of  the  Chamber 
of  Commerce  of  Bradford,  or  the  Chairman  of  the 
Chamber  of  Commerce  of  Bradford  for  the  time  being  ; 
Richard  Russell,  Efiq..  President  of  the  Chamber  of  Com- 
merce of  Limeridc,  or  the  President  of  the  Chamber  of 
Commerce  of  Liineriek  for  the  time  being ;  Major-General 
Edward  Sabine,  President  of  the  Royal  Society,  or  the 
President  of  the  Ro>al  Society  for  the  time  being ;  Wm. 
Scholefield,  Esq.,  President  of  the  Chamber  of  Commerce 
of  Biimingham,  or  the  President  oi  tiie  Chamber  of  Com- 
merce of  Biimingham  for  tlte  time  being ;  John  Sharp, 
Esq.,  President  of  the  Chamber  of  Commerce  of  Dundee, 
or  the  President  of  the  Chamber  of  Commerce  of  Dundee 
for  the  time  being  ;  Frederick  Tayler,  E^q.,  President  of 
the  Society  of  Painters  in  Water  Colours,  or  the  Pre- 
sident of  the  Society  of  Painters  in  Water  Colours  for  the 
time  being  ;  Henry  Thiing,  Esq. ;  Heniy  Hassey  Vivian, 
Esq. ;  and  Heniy  Cole,  E-mj.,  C.B.,  Secretary. 

The  Commissioners  held  their  first  meeting  in  the 
Lecture  Theatre  of  the  South  Kensington  Museum  on 
Saturday,  the  27th  May.  His  Royal  Highness  the  Prince 
of  Wales  preside.  The  Commissioners  decided  to 
divide  themselves  into  twelve  or  more  sub-committees,  to 
take  eharge  of  the  various  groups  into  which  the  exhibi- 
tion will  be  classified. 


leaves  being  thus  prevented  from  touching  each  other.  Tba 
vessel  is  then  put  in  a  hot  place,  such  for  instaoctas  th«  (sy 
of  a  baker's  oven,  where  it  is  left  for  forty-eight  bconi 
The  flowers  thus  become  dried,  and  they  retaia  that 
natuial  colours.  The  vessel  still  remaiuing  bottom  v^ 
wards,  the  lid  is  taken  off,  and  the  sand  tudb  mj 
through  the  gauze,  leaving  the  flowers  nninjored. 


Matts, 


iiu  ^rts. 


The  Exhibition  of  Portbait  Miniatures,  consisting 
of  between  three  and  four  thousand  specimens  of  all  the 
great  masters,  from  tlte  time  of  Holbein,  will  be  opened 
to  the  public  at  the  South  Kensington  Museum  to-morrow 
(Satmoay). 


Preservation  of  Flowers  with  theiu  Natural 
Colours. — Diied  flowers,  in  their  natural  colours,  have 
for  some  time  pant  appeared  for  sale  in  the  shops ;  the 
mode  in  which  the  operation  is  tifected  is  this: — A 
vessel,  with  a  moveable  cover,  is  provided,  and  having 
removed  the  cover  from  it,  a  piece  of  metallic  gauze  of 
moderate  fineness  is  fixed  over  it,  and  the  cover  replaced.  A 
quantity  of  fand  is  then  taken  sufTicient  to  fill  the  vessel, 
and  passed  through  a  sieve  into  an  iron  pot,  where  it  is 
heated,  with  the  addition  of  a  Mnall  quantity  of  stearine, 
carefully  stirred,  fo  as  to  thoroughly  mix  the  ingredients. 
The  quantity  of  stearine  to  be  added  is  at  the  rate  of  half 
a  pound  to  one  hundred  pounds  of  sand.  Care  must  be 
taken  not  to  add  too  much,  as  it  would  sink  to  the  bottom 
and  injure  the  floweiv.  The  vessel  with  its  cover  on,  and 
the  gauze  beneath  it,  is  then  tumed  upside  down,  and 
the  bottom  being  removed,  the  flowers  to  be  operated 
upon  [are  carefully  placed  on  the  gauze  and  the  sand 
gently  poured  in,  so  as  to  cover  the  flowers  entirely,  the 


Paris  Exhibition  of  1867. — The  amount  of  the  gu- 
rantee  asked  for,  namely,  eight  millions  of  frtos.  ts 
been  subscribed,  the  large  companies,  some  baokeaad 
many  rich  manufacturers  having  taken  up  the  matterrfn- 
energeticall}'.  The  sum  named  above  was  that  ttA  s 
the  maximum,  but  the  amount  was  not  limited, &ic6> 
scription  will  therefore  be  left  open  for  some  tat  t&i 
appointment  of  the  remaining  nineteen  membeadtht 
commission,  who  will  be  the  representativea  o(^^ 
rantors,  is  to  take  place  by  the  end  of  the  present  iBOsh. 

Public  Works  in  France. — The  GovenmKSt  ba 
opened  a  credit  of  360,000,000  francs,  to  be  nind  bf  tte 
sale  of  crown  lands  during  the  coming  six  years,  lod  ^ 
voted  in  the  following  manner: — For  roads  and  bnd|4^ 
95  millions;  rivers,  63  millions;  canals,  32  milli^a: 
maritime  ports,  135  millions;  hydraulic  works  and  i^^ 
cultural  improvements,  35  millions.  Amongst  the  cia 
works  in  contemplation  are  two  canals,  one  to  mtit 
direct  communication  between  Paris  and  Pontoise.par' 
through  the  valley  of  Montmorency ;  starting  fh>iB 
Oise,  near  Saint  Ouen  TAumone,  it  will  traverKHeiti 
Montigny,  Franconville,  Epinay,  Saint  Denis,  and  ki 
villiers,  where  it  will  cross  the  canal  of  Saint  ])tm ; 
other  is  to  be  an  embankment  of  the  former,  comtD 
at  Herbelay,  and  ending  at  Conflans  Sainte  Honorir^e. 

1  HE   Bombay   International   ExniBrnoN  is  not 
be  carried  out  (says  the  Bombay  QazelU)  on  a  ty&teQ 
guarantees,  and  the  Joint- Stock  Company  is  to  he  ^ 
up.    Mr.  T.  C.  Hayllar  has  been  appointed  mtfi^ 
director  in  Bombay.  ^ 

Crystal  Palaob  at  OroRTO. — The  Portuguese 
state  that  an  edifice,  entirely  composed  of  gliB  ^ 
in  the  style  of  the  Crystal  Palace  at  SydeDbam.  is 
to  be  erected  at  Oporto,  on  the  hill  of  Torre  di  1 
just  outside  the  town.    It  is  intended  for  the  exhii*  J 
of  all  the  productions  of  Portuguese  industry,  as  •• : 
the  natural  products  of  the  country. 


ffiffmsgimirenf^ 


ON  THE  WEAR  AND  TEAR  OF  STEAIJ 

BOILERS. 

Sir,— While  reminding  Mr.  D.  K.  Clark  that  it^ 
is  not  aigument,  and  also  that  to  ign(»e  is  not  to  «9^ 
arguments,  I  beg  to  refer  anybody  who  cares  *^\| 
previous  questions  to  my  letter  in  your  last  current  cu»* 
but  one.  As  Mr.  Clark  has  now  quoted  tiiat  PJ***^  | 
his  book  by  which  he  claims  to  have  forestalled  «*  • 
have  written  on  the  mechanical  eflectsof  beat  oo  f"J 
boilers,  1  will,  in  the  same  way  as  with  regard  to  p't'^ 
and  furrowing,  now  prove,  in  an  easily  *cc*^**^^'^*  f^^ 

1.  Tliat  my  explanations,  such  as  they  are,  w  Yvi- 
chanical  effects  of  lieat  in  the  wear  and  <^*'' Aj^i  4 
are  quite  distinct  from  those  given  by  Mr.  D.  J^-  ^'    / 

2.  I'liat  everj-thing  which  he  adduces  as  e^P*^^ 
these  effects  was  published  by  others  years  **^°/*^.iii 
of  his  work  on  the  "Recent" Practice  in  the  Locot»' 
Engine ;"  ^  t 

8.  That  such  publication  was  perfectly  ^«"  J;':.:*: 
Mr.  D.  K.  Clark  at  the  time  (1860J  he  pubIi£W<i '^'^ 
book; 
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4.  Thftt  the  ioformatioD  I  have  derived  from  other 
«ople  has  been  fully  acknowledged  by  myself. 

I  will  DOW  proceed  to  prove  these  small  matten  by  ver- 
i<m  refereDces  to  the  origiual  documents : — 

(b.  D.  K.  Clabk's  Theoby  {in  extenso)  of  the  Me- 
chanical Effeots  of  the  Heat  oai  the  Weab  avd 
Tear  of  Boilebs. 

Toar  CorrespoDdeuVs  Explanation  will    be  found   at 
pp.  891-2  of  the  Journal  for  April  28th.) 

At  pagB  17  of  "  Recent  Practice  in  the  Locomotive 
SogiQe,"  published  in  1860,  Mr.  D.  E.  Clark  says: — 

'Gppper  expindt  by  heat  half  as  much  again  aa  iron,  and 
tikis|  tbe  mean  temperature  of  the  copper  of  the  fire-box  at 
tricf  u  much  as  that  of  the  shell,  an  assumption  which,  we 
[appo.<e.  is  somethiog  much  Iwlow  the  fact,  the  vertical  expan- 
imurtbe  fire-box  would  be,  upon  the  whole,  three  times  as 
Quehu  that  of  the  shell,  and  the  difference  of  expansion 
roaid  be  twice  that  of  the  iron,  or  at  the  rate  of  1  in  500.  On 
I  fire  b^lx  5ft.  3in.  high,  the  difforence  of  expansion  would,  at 
bii  nte.  amount  to  one-eighth  of  an  inch.  That  is  to  say, 
hettpp?r  itay  bults  would  be  deflected  one-eighth  of  an  inch 
'am  ibcir  normal  position  when  under  the  power  of  htf^h- 
vewd  steam.  On  a  length  of  stay  bolt  of  3  in.,  adeflec- 
itaotoQceightb  of  an  inch  is  immoderate ;  and,  considering 
heilterDate  expansion  and  contraction,  bendiug  and  relaxing, 
iteodant  upon  getting  np  steam  and  letting  it  down,  it  is 
■WQAble  to  conclude  that  the  same  cause  of  degradation  is  at 
Wk  with  the  stay  t>olt8  as  that  already  suggested  for  boiler 
ktei  at  tlic  rivet  joints— the  alternation  of  strain,  tension, 
idrelu..i'.:on,  which  loosens  the  texture  and  ultimately  over. 
iveri  the  cohesion  of  the  material  so  treated,  incurring  par- 
hi  fncture  and  accelerated  corrosion.  On  this  argument  the 
0nt  of  stay  bolts  should — ^as  in  fact  it  is — he  localised  at  or 
Mr  their  junctions  with  the  plates,  which  are  the  points  of 
^iroDm  strain,  similarly  to  the  localisation  of  furrows  near 
jietjoiuts.  Occasionally,  entire  rows  of  rivets  are  found  to 
iTe  sQspped  across  close  to  the  plate,  iiidependently  of  oorro- 
Sf  sctioQ,  suggesting  a  cause  o\  failure  precisely  the  same  as 
kt  which  breaks  axles,  an  alternating  lateral  strain  and 

ftxatloQ  beyond  the  limits  of  enduring  elssticity 

"The  reasons  above  advanced  afford  an  explanation  of  the 
■t  that  fire-boxes  with  narrow  water  spaces  are  more  subject 
lleaU;;e  than  those  with  wider  spaces,  thestays  being  shorter 
U  leu  flexible  in  the  former  case,  and  likelier  to  fail.  For 
wwtu  reasons,  stay  bolts  of  smaller  diameter,  sufficiently 
kODg,  are  preferable  to  others  of  larger  diameter.  Ihey  are 
Are  elastic,  and  yield  to  unequal  expansion  more  readily  than 
uckcr  stays,  and  are*  therefore,  likely  to  be  more  durable. 
"Ibe  oblique  strain  to  be  resisted  is  similar  in  character  to 
Mt  which  tells  upon  weak  wrought  iron-wheel  spokes  under 
Ktt>8i?e  shrinkage  of  tyres  converting  them  into  serpentine 
li  KK'c  forms,  as  the  duration  of  wheel  spokes,  under  such 
btaoiitaDces,  is  increased  b^  expanding  them  towards  their 
■ctioQ  with  the  nave  and  with  tlie  rim,  and  rounding  them 
>;«otbat  if  stay-bolts  are  improved  by  turning  off  the  thread 
nik  middle  part,  now  sometimes  doue,  probably  the  appiica- 
^n  of  the  principle  might  be  advantageously  extended  ;  and 
"vMiet  is  that  a  superior  iron  stay-bult  may  be  made  more 
rieuof  the  forms  (see  figure)  in  which  a  iin.  screw  is  turned 
^0  to  |in.  or  Iin.  diameter  at  the  middle.*' 

When  1  first  read  the  above  explanations,  coupled  with 
^  proposed  remedy,  1  was  greatly  struck  with  them. 
Itilfl  did  1  then  know  that  Mr.  D.  K.  Clark  has  not  the 
ightcit  claim  to  originality  in  the  whole  matter.  Both 
fe  disease  and  its  remedy  have  been  describe!  years 
fore  the  publication  of  Mr.  Clark's  work. 

In  "  Colburn'fl  Railway  Advocate  "  (New  York),  No.  25, 
rtiic  27 tU  of  October,  1855,  page  2,  we  read,  uuuer  the 
ading  of  "  Breakage  of  Boiler  Stay-bolU :  "— 

"  An  attentive  friend,  Mr.  George  Richards,  at  the  repair 
^  of  the  Boston  and  Providence-road,  at  Roxbury,  Mass., 
ttes  us  in  regard  to  the  above  subject,  and  advances  the  ex- 
uiation  that  the  difference  in  the  expansion  of  the  inside  and 
t^ide  fire  box  sheiU  is  one,  if  not  the  only,  cause  of  the 
eakiog  of  stay-bolts.  His  letter,  which  we  copy  below, 
lervcit  attention,  as  the  facts  which  he  presents  tend  to 
tsbliih  the  correctness  of  his  views. 
" '  A  boiler  has  been  recently  examined  at  the  Boston  and 


Providence  railroad  shop,  and  many  of  the  screw  stay-bolts 
were  found  broken  close  to  the  outside  sbeet.  This  engine  hu 
been  in  almott  constant  use  for  upwards  of  eight  years.  The 
bolts  were  not  wasted  away  at  all,  hut  broken  short  off.  Other 
boilers  have  been  examined  previous  to  this,  and  bits  wei« 
found  broken  in  the  same  manner;  the  broken  bolts  were  in- 
variably in  the  upper  rows,  liis  evidence  goes  to  prove  that 
the  cause  of  the  breaking  of  the  bolts  is  the  different  expansion 
of  inside  and  outside  sheets  of  fire-box,  as  the  upper  bo.ts  are 
subject  to  more  of  that  expansion.  The  screw  also  helps  to 
break  the  bolts.  The  engine  spoken  of  has  been  fired  up  and 
cooled  off  at  least  two  thousand  times :  consequently,  the  stay- 
bolts  have  been  strained  that  same  number  of  times,  beside" 
being  subject  to  the  usual  boiler  pressure.  Mr.  Qriggs  has  been 
supplying  the  places  of  the  broken  bolts  with  new  ones,  which 
he  has  turned  down  a  little  below  the  thread,  between  the 
sheets,  which  will  allow  them  to  spring,  as  the  inside  fire  box 
expands  upwards  more  than  the  inside.  If  the  different  ex- 
pansion of  the  sheets  is  the  cause  of  the  bolts  breaking,  I 
think  that  they  will  not  break  if  used  long  enough.'  " 

It  seems  to  me  that  anybody  who  chooses  to  compare 
Mr.  D.  K.  Clark's  account  with  mine  must  feel  as 
astounded  as  myself  at  his  statement,  that,  *'  my  explana- 
tion of  the  destructive  action  of  the  unequal  expansion  of 
the  tire-box  of  locomotives,  and  the  shell,  upon  the 
stay  bolts,  in  straining  them  laterally  beyond  the  limits  of 
elasticity,  and  thus  permanently  weakening  them,  was 
published  at  the  same  time  [*Becent  Practice,'  pp.  16, 
17 J,  and,  I  think,  anticipates  all  that  Mr.  Paget  has  just 
written  on  the  same  subject."  This  astonishment  would 
of  course  arise  even  on  the  supposition  of  the  existence  of 
originality  of  conception  on  his  part, — ^in  fact,  notwith- 
standiug  the  extraord'nary  coincidonce  that  the  diagnosis 
of  the  disease  and  its  remedy,  both  put  forward  as  his  own 
by  Mr.  Clark,  were  both  published  years  previous.  It 
might,  perhaps,  be  said  that  he  could  not  be  expected  to 
know  wtiat  had  been  published  in  a  Hew  York  periodical. 
But  what  will  be  really  said  when  1  mention  that  Mr. 
Zerah  Colbum,  the  then  editor  of  the  New  York  **  Bail- 
road  Advocate,"  distinctly  affirms  to  me  that  he  seut  that 
very  number,  and  other  numlMsrs,  to  Mr.  D.  K.  Clark  ? 
Besides,  the  columns  of  Mr.  Colbum's  periodicals,  contain- 
ing, as  they  do,  letters  fram  Mr.  D.  K.  Clark,  bear 
public  testimony  to  a  correspondence  of  tliat  date  between 
these  two  gentlemen.  Again,  that  portion  of  **  Recent 
Practice  in  the  Locomotive  Engine,"  written  by  Mr.  Col- 
burn,  includes  the  same  statements. 

It  is,  however,  just  possible  that,  by  some  chance,  or 
rather  mlracle-'aDd  miracles  are  events  bevond  the  doc- 

_  • 

trine  of  cliances — ^Mr.  Clark,  without  having  seen  Mr. 
Griggs'  remarks,  published  tive  years  previous,  may  have 
evolved  the  whole  irom  his  own   "  internal  conscious- 
ness." F.  A.  Paqet. 
18,  Adam-streot,  Adelphi,  27t]i  May. 


Akchobs  and  Chaik  Cables. — Sir, — In  your  report  of 
the  discussion  on  Mr.  Gladstone's  paper,  you  have  made 
me  responsible  for  the  production  of  steel  anchors  and 
cables  at  £25  per  ton,  whereas  I  stated  that  east  <(eeZ  anchors 
could  be  manufactured  at  from  £55  to  £75,  and  puddle 
steel  cables  at  £25  per  ton,  the  latter  of  the  same  size, 
but  of  nearly  double  the  strength,  as  the  iron  cables  re- 
presented in  Mr.  Gladstone's  paper  as  costing  £15.  Please 
coiTect  this,  and  oblige, — Yours,  dsc,  T.  A.  Roohussbk. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mom.  ...Entomological,  7. 

K.  United  Service  lut.,  8).  1.  Mr.  Charles  Atherton, 
"  On  Unsinkaole,  or  Kaft  shippiog."  2.  Mr.  J.  C.  Clark- 
son,  *'  On  the  ApplicaUon  of  Ciarkson's  Patent  Cork 
Material  for  Maval  and  MUitarj  Purpoaes." 

Royal  Inst.,  2.    General  Monthly  Meeting. 

Odontological  Society,  8. 
Tubs.  ...Anthropological,  8. 

Rofal  Inst.,  4.  Mr.  Edwia  Chadwick,  '*  On  the  Physical 
and  Moral  Condition  of  the  English  Wage  Classes." 
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WsD.  ...Geological,  8. 

B.  Society  of  Literature,  8}. 
THi7iiB...Antiqaariei,  8.  «»^j    , 

RoTml  Inrt..  4.  Mr.  Edwin  Chadwiok,  •*  On  Ae  Fhyilcal 
and  Moral  Condition  of  the  Engliah  Wafe  Clnwoi." 

Fri .AitroDomical,  8. 

Royal  Inst.,  8.    Profenor  Fraakland,  "  Latett  Beiearches 
in  Organic  Chemistrj." 

Sat R.  Botanic,  3f. 

Rojal  Inat.,4.    Mr.  Edwin  Cbadwiek,  "On  the  Phyvioal 
and  Moral  Condition  of  the  EagUih  Wag»  GlMMS.** 


PARLIAMKNTARY  REPORTS. 


SESSIONAL  PRINTED  PAPERS. 

'  Par.  Dttttered  m  ISth  May,  1866. 

Nnmb. 

145.  BillB—DockTard  Extenriona. 

149.      „     General  Post  Office  (Additional  Site)  (as  amended  by  the 
Select  Comnaittee). 

160.      „      County  Courts  Equitable  Jurisdiction. 
6«(yiin.  Committeeof  Selection— Ninth  Report. 

166.  Lignthousea  (lale of  Man) — Correspondenoo. 

247.  Western  Australia^Letter. 

262.  Jersey  Rojal  Court— Extracts  of  Further  Correspondence. 

266.  Ecclesiastical  Commission  (Ireland)— Annual  Report  and  Ac- 
oount. 

384.  Post  Office  (Letter  Carriers,  Ao.)— Beton. 

287.  Railways  (Ireland)— Letter. 

291.  Harbours  of  Kef  age— Detailed  Statement. 

New  Zealand— Further  Papen, 

D^lntred  on  l9th  May^  1865. 
Ul.  Bill— Prisons  (as  amended  by  the  Select  Committee)  (cor- 
rected Copy). 
366.  Exchequer — Aooount. 
373.  Mercantile  Marine  Fond — ^Account. 
260.  Prisons  Bill— Minutes  of  Prooeodlnga. 
361.  Poor  Law  Uniona— Betnm. 


iatmfs. 


Drmn  CommMmert  qf  PatmUt  Jatimai,  May  36IA. 

GmAHTB  or  Pbotxsioital  PBOTSOnOW. 

Bessemer  steel  ingots— 1100— T.  Hampton  and  J.  Abbott. 

Blacking,  vessels  fbr  containing- 1327— T.  Daria. 

Bleaching  fibrooa  material— 1144— W.  Clirfc. 

Boilers,  steam— 088— O.  Bydill. 

Breweries,  apparatus  employed  in— 1204— F.  Gretoty. 

Buttona— 1294— H.  W.  Hart. 

Cables,  links  for  chain— 1250— W.  Roberta. 

Cardboard,  apparatus  for  making— 1366— W.  Balgh. 

Carriage  step— 1290-^8.  L.  and  A.  luUer  and  OVlfartln. 

Candles,  paraffin— 1286 — J.  H.  Johnson. 

Cannon,  cartridges  for — 1300— J.  J.  Revy. 

Chains,  apparatus  for  testing  the  strength  of— 1S47— J.  Taagye. 

Chaplet— 1333— II.  J.  Burt.  ^^ 

Chums— 1292— W.  E.  Broderick. 

Collodion,  manufacture  of— 1313— A.  Parke*. 

Corndrill— 1346— H.  Besley. 

Cotton,  hydraulic  presses  for  compressing— 1254— O.  Peel  &  I.  Maaon. 

Cotton,  machinery  for  stretching— 1317— J.  Hesford. 

Croquet  stand— 1214— W.  T.  W.  Jones. 

Cyllndcrf,  packing  for  steam- 1 112— E.  T.  Hughes. 

Fabrics,  apparatus  for  stretching  woren— 1230- W.  Clark. 

Fabrics,  manufacture  of  flock— 1318— W.  E.  Newton. 

Firo-gratea— 1270— J.  Buchanan. 

Fire-arms,  breech  loading— 1M6— P.  A.  lo  C.  de  Fontalae-Moreaa. 

Fire-arms,  breech  loadine— 1276— 8.  Law. 

Fire-arms,  ftppaimtns  to  be  used  with  breech  loading— 13W— P.  0. 

Lafont. 
Furnaces,  water  twyers  forblast— 722— N.  N.  Solly. 
Gas— 1266— I.  Swindells. 
Oasmetars— 1296— E.  Myers. 
Generators,  steam— 1240-^.  H.  Johnson. 
Oiaes,  manufacture  of— 1230— A.  H.  Bmesaon  and  R.  Fowler. 
Gun  cotton,  preparation  of— 1102— F.  A.  AbeL 
Gun  barrela— 1341-  W.  Deakin. 

Hatblocks,  machinery  for  shaping— 368— W.  H.  Hlnriaf. 
Hinges— 1336— WUliam  Clark. 
Hose,  manufocture  of— 1309— T.  J.  Mayall. 
Hydrocarbons,  apparatus  for  distUlii^— 1361— G.  Walton. 
Jaoqoard  mackinea— 1298— J.  Melrin. 
Jute,  preparation  of— 1363— J.  MeGIaahan. 
Lamps— 1268— W.  C.  Cropp. 
Land,   machinery   fbr  oultirating— 1134— J.   Howard  tod  E.   T. 

Bousfleld. 
Leather,  tanning— 1126— E.  S.  Beaux  and  E.  Fkultau 


Lithographic  impressions,  producing— 1326— G.  and  Q.  W. 

Lodes -1201— W.  Clark. 

Locka— 944— R.  Nabbs. 

Looomotires,  wheels  fw— 1114 — W.  Day. 

Luggage,  balance  for  weighing — 116 — A.  C.  Hermann. 

Moulds  for  casting  pipes- 1206— D.  Y.  StewarL 

Oil,  Teasels  for  containing- 1369— 8.  STcndson. 

Peas,  apparatua  for  shellinf— 1244-E.  G.  Smith. 

Pencila,  manufiMture  of— 1339— J.  F.  Cooke. 

Pipes,  apparatus  for  cutting  metal— 1311— G.  Moantfioid  aad  £. 

Ploughs— 1246— J.  Stalkartt. 

WortoU. 
Portraits,  materials  for  producing— 1184— A.  Gndngorfc  C.HlideL 
Printing  machinery— 1026— D.  Payne. 
Pulleys,  spring  apparatua  for— 1343— G.  Elliott  aad  B.  Coum. 
Railway  trains,  communication  between  paasengers  and  guard  of-lSi 

—J.  H.  Johnson. 
Rsdlways,  apparatua  for  laying  single  Une— 1321— R.  Winder. 
Railways,  effecting  traction  on— 1333— R.  E.  DonoTon  A  D.  O'Baa. 
Railway  trains,  conuuunicatiim  by  signals  between diftroit  pini#- 

1363— M.  Defriea. 
Rifvts,  machineiy  for  maklne— 1367— R.  Leddieoot. 
Roada,  constroeting — 1260— J.  Mitchell. 
Safety-TalTe— 1306— J.  U.  Johnson. 
Safety  lamps— 1274— J.  H.  Johnson. 
Sewing  machines— 1166— J.  and  W.  Fairweather. 
Sewing  machines — 1331 — J.  K.  Caird. 
Ships,  te.,  conatractionof— 1083— W.  Redder. 
Signals,  machinery  for  transmitting- 126b^A.  H.  Bcasdaa. 
Maba,  manufoctnro  of— 1337— F.  Kaosomo. 
Spirits,  appatatua  for  measuring— 1272 — J.  H.  Johnson. 
Soles,  clogs  and  patten — 1361— w.  Brown. 
Starch,  treating  rice  for  manufacture  of— 1319— H.  Ransfefd. 
Sti^,  fostenera  for— 1284— G.  Hartley. 
Steam  eogines- 1264— W.  £.  Newton. 
Tubes,  apparatua  for  fixing— 12tf3—R.  H.  TweddelL 
Type,  machinery  for  distributlng^l363— A.  Mackte,  H.  Gsndc 

and  J.  Salmon. 
Type,  machine  tor  dressing  printer's— 1277— P.  Welsh. 
Umbrellas,  metal  ribs  for— 1303— R.  Hadileld  aad  J.  Shiimaa. 
Vesaela,  propellers  for— 113»— R.  H.  Dart. 
Vessels,  oompoaiaon  for  coating^l378— J.  C.  C.  Hnlkott. 
Vinegar,  brewing— 1263— 8.  Bennett. 
Water,  procesafor  purrying^l242— C.  G.  Lenk. 
Wheela,  railway— 1168— J.  T.  BuckhiU. 
Wires,  apparatus  for  tapering"— 1363— C.  0.  Croaby. 

Inrymmow  with  Complxtc  SpJBdruunoa  FtUD. 


Machinea,  rotaij  magneto  eieetrlo— 1368— T. 

Oils,  lampa  fqr  burning  mineml— UIO— P.  A.  lo  C.  de 

Moreau. 
China,  clays  for  the  manufbctare  of— 1414 — ^A.  Hett. 


2981.  R.  F.  Dale. 
2987.  F.  B.  Doering. 
2989.  A.  Hawkes. 
2894.  F.  A.  WilaoB. 
2999.  J.  Nent. 
3009.  B.  A.  Cowpor. 
3018.  C.  W.  Siemena. 
3036.  G.  Dixon. 


SsAUn. 

3063.  W.  Hosbttd  k  J.  ({deL 
306.  J.  R.  Webb. 
309.  8.  W.  Wood. 
640.  E.  H.  Eldridft. 
666.  S.  6.  Grey. 
688.  W.  S.  Thosnaon. 
734.  S.  D.  Boulton. 
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Fatsnts  SnJxtD. 


3869. 
2997. 
3003. 
3004. 
3007. 
3008. 
3011. 
3012. 
3016. 
I  3032. 
3034. 
3038. 
3080. 
3101. 


B.  G.  Grimes. 

J.  Sax. 

M.  J.  Roberta. 

S.  P.  Kittle. 

G.  Wallia  and  B.  Cooper. 

W.  Pollock. 

J.  France. 

J.  K.  Crawford. 

J.  W.  Proffltt. 

A.  Blampoil. 

W.  E.  Gedge. 

T.  Ardier. 

F.  G.  MulhoUaad. 

P.  F.  Lunde. 


3169. 

3176. 

3304. 

2. 

142. 

206. 

649. 
623. 
691. 
794. 
90S. 


T.  A.  GrhnstOB. 
J.  H.  Johnaoa. 
J.  Rowbcriy. 
T.  A.  Macaalay. 
S.J.BeatAJ.J.HoUc. 
R.  R.  Riches  aad  C.  • 

Watta. 
W.  81m. 
T.  S.  Bpeny. 
J.  Henderson. 
H.  S.  Jacobs. 
W.  MUiMraBdD.fi.  I»^ 

cliff. 
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1664.  p.  McGregor. 

1616.  W.  Perka. 

1666.  W.&  J. Harrison,  J.Oddle, 

and  W.  Parkinson. 
1673.  W.  Worby. 
1609.  J.  A.  Ransome. 
1696.  C.  H.  Hudson. 
1686.  J.  Ireland. 


DuTT  or  £60  BIB  Bcn  ri9> 

1694.  G.  H.  Daw. 

1603.  T.  Toner. 

1606.  J.  Hirst  A  £.  0.  Ttj)m. 

1611.  J.  Bint  and  J.  Wool 

1698.  J.  Simpaen. 

1646.  J.  Betteley. 

1666.  J.  Ring. 

1694.  J.  BeU. 


Patbhts  om  wbiob  thb  Stamp  Duty  or  £100  bas  bbo  r-^ 

1 1193.  C.  Cowper. 

1 1318.  T.  ChatwUand  C  1V»' 


1166.  R.  L.  Hattorsley. 
1169.  G.  Alton  and  J.  Fimle. 
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Conversazione. 
The  Ooancil  have  arranged  for  a  Conversa- 
zione on  Wednesday,  the  14ih  June,  at  the 
South  Kensington  Museum,  cards  for  which  have 
been  issued. 

Dinner. 

Some  of  the  Vice-Presidents  and  Council 
propose  to  dine  together  on  Monday,  the  26th 
inst.  Any  Members  of  the  Society  desiring  to 
join  the  party  are  requested  to  communicate 
with  the  Secretary  forthwith. 

Tickets  (one  guinea  each)  wOl  be  ready  for 
delivery  at  the  Societ/s  house  on  and  after  Fri- 
dAy  next,  the  16  th  inst.,  but  application  should 
be  made  without  delay,  in  order  to  facilitate  the 
ftrrangements. 

Annual  Conference. 

The  Fourteenth  Annual  Conference  between 
the  Council  and  the  Representatives  of  the  In- 
stitutions in  Union  and  Local  Boards  wiU  be 
lield  on  Wednesday  next,  the  14th  June,  at 
Twelve  o'clock,  noon.  William  Hawes,  Esq., 
Chairman  of  the  Council,  will  preside. 

Secretaries  of  Institutions  and  Local  Boards 
&ie  requested  to  send,  as  soon  as  possible,  the 
names  of  the  Representatives  appointed  to  attend 
the  Conterence. 

The  Council  will  lay  before  the  Conference 
the  Secretary's  Report  of  the  Proceedings  of  the 
Union  for  the  past  year,  and  the  Results  of  the 
Examinations,  as  well  as  the  Programme  of  Ex- 
aminations, Elementary  and  Final,  for  1866. 

The  following  subjects  are  suggested  for  dis- 
cussion : — 

1-  The  esiablishmexit  of  d^aoising  teachers  among  the 
iDstitQtes,  OQ  the  plan  adopted  in  the  East  Lancashire  Union. 

2<  Is  any  modification  of  the  present  scheme  of  Elemen- 
tary Examinations,  by  rendering  it  more  adapted  to  the 
capacities  of  elate  pupils  in  Mechanics'  Institutes,  desirable  ? 

3«  The  advantages  of  local  prizes  to  successful  candi- 


dates, at  the  Society  of  Arts'  Examinations,  as  a  stimolna 
to  local  competition. 

4.  Whether  any  special  inducements  can  be  held  out  to 
lead  soldiers  to  avail  themselves  of  the  Society's  Examina- 
tions ?  [See  the  subjoined  correspondence  with  His  Royal 
Highness  the  Field-Marshal  Commanding-in-Chief.] 

5.  The  propiiety  of  adding  to  the  Society's  Examina- 
tions the  subject  of  "  Practical  Gardening,"  in  accordance 
with  a  proposal  made  to  the  Council  by  the  Royal  Hor- 
ticidtural  Society,  who  have  expressed  their  willingness 
to  offer  prizes  in  this  subject. 

6.  How  can  Institutions  promote  the  Physical  Educa- 
tion of  their  members  ? 

7.  How  may  Popular  Readings  and  Entertainments  be 
made  to  promote  the  efficiency  of  Institution  Glasses? 

8.  The  advantage  of  Garden  Allotments,  as  a  feature  of 
the  Imtitote,  with  the  view  of  healthful  recreation  for 
the  members. 

9.  Should  Institutes  promote  the  establishment  of  Hor- 
ticultural Shows, Building  Societies,  Penny  Savings  Banks, 
and  similar  movements  towards  the  social  amelioration 
of  the  people  ? 

10.  The  advantages  and  disadvantages  of  sobscriptionB 
to  Institutes  being  paid  by  weekly  or  other  small  amounts. 

Notice  should  be  given  to  the  Secretary  of 
the  Society  of  Arts  of  any  other  subjects  which 
Institutions  or  Local  Boards  may  desire  their 
Representatives  to  introduce  to  the  notice  of  the 
Conference. 

Representatives  of  Institutions  and  Local 
Boards  attending  the  Conference  are  invited  to 
the  Society's  Conversazione,  at  the  South  Ken- 
sington Museum,  on  the  evening  of  the  same 
day  (14th  June),  and  will  receive  cards  on  ap- 
plication at  the  Society's  House,  on  the  day  of 
the  Conference. 

Secretaries  of  Institutions  are  requested  to 
forward,  at  once,  by  book  post,  copies  of  the 
last  Annual  Reports  of  the  Institutions. 

Examination  of  Soldiers. 

The  following  documents  have  been  forwarded  to  the 
District  Unions,  Local  Boards,  and  other  Institutions  con- 
nected with  the  Society : — 

The  first  is  a  letter  to  Field-Marahal  His  Royal 
Highness  the  Commander-in-Chief  of  the  Army,  from  Mr. 
Harry  Chester,  inquiring  whether  his  Royal  Highnesi 
would  see  any  objection  to  his  announcing,  at  a  public 
meeting  then  intended  to  be  held  at  Knightsbridge, 
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that  the  examiiuitioiifl  and  classes  held  by  the  Boards 
and  InstitatioDs  connected  with  this  Society,  were  open 
to  soldiers,  their  wives,  and  children,  as  well  as  to 
civilians  of  the  working  classes.  It  will  bo  seen 
that  Mr.  Chester,  though  asking  this  question  for  his 
own  guidance,  coaches  it  in  such  general  teims,  that  the 
answer  will  serve  equally  for  all  others  engaged  in  car- 
rying out  the  scheme  of  examinations  wherever  the  Society 
haa  Local  Boards  in  any  part  of  the  kingdom.  The  letter 
was  referred  by  the  Commander-in-Chief  to  the  Council 
of  Military  Education,  for  their  consideration  and  report. 

The  second  document  is  General  Forster's  reply  to  the 
ftbove-mentiooed  letter.  Before  this  reply  wan  given,  Mr. 
Chester's  illness  had  compelled  him  to  go  abroad,  under 
stnot  injunctions  to  abstain  entirely  from  business,  and 
there  was  no  means  of  making  known  the  correspondence 
until  it  was  too  late  for  the  examinations  of  1865. 

The  third  document  is  an  official  memorandum  recently 
published  by  command  of  His  Royal  Highness,  to  the 
same  effect  as  General  Forster's  letter.  The  authorities  of 
the  District  Unions,  Local  Board.^,  and  Institutions  con- 
nected with  the  Society  will  naturally  see  the  propriety  of 
abstaining  from  addressing  themselves  directly  to  the  troops 
quartered  in  any  place,  and  will  in  every  case  apply  to 
tae  commanding  officer,  and  leave  it  to  him  to  determine 
whether  and  in  what  manner  the  subject  shall  be  brought 
to  the  notice  of  those  under  his  command. 


I. 

63,  Butland-gate,  Dec.  30, 1864. 

8iB, — Tour  Royal  Highness  is  probably  acquainted 
with  the  measures  which  have  been  taken  by  the  Society 
of  Arts  since  the  Great  Exhibition  of  1851,  to  promote  the 
•ducation  of  adults  of  the  workiog^claases  employed  in 
**  Arts,  Manufactures,  and  Commerce." 

The  Society's  "  Union  "  of  Institutions  for  the  education 
of  adults  embraces  about  1,000  Institutes,  Evening  Schools, 
and  "  Local  Boards."  The  latter,  about  150  in  number, 
have  been  called  into  existence  expressly  to  carry  out  the 
■chenie  of  educational  examinations  which  has  been  estab- 
lished by  the  Society  and  the  Institutions  united  thereto. 

His  Royal  Highness  the  Prince  Consort  was  pleased  to 
lake  a  lively  interest  in  this  scheme ;  and  a  prise  of  25 
guineas,  which  he  established,  "The  Prince  Consort's 
Price,"  is  now  given  annually  by  Her  Majesty  the  Queen. 

The  scheme  extends  to  all  )>art8  of  tne  United  King- 
dom wherever  a  local  board  can  be  formed. 

In  many  parts  of  England  district  uniona  have  been 
formed  for  the  better  carrying  out  of  the  scheme. 

A  district  union,  called  the  Metropolitan  Association  for 
Promoting  the  Education  of  Adults  in  Union  with  the 
"  Society  of  Arts,"  was  formed  about  two  years  ago. 
Of  this  Association  His  Royal  Highness  the  Prince  of 
Wales  (President  of  the  Society  of  Arts)  is  patron  and 
a  life  member ;  and  Her  Royal  Highness  the  Princess  of 
Wales  is  patroness,  and  gives  an  annual  prize  to  female 
candidates.    Earl  Granville  is  President. 

The  examinations  are  of  two  kinds.  Thero  are  exa- 
niinations  of  persons  not  under  16  years  of  age,  in  32 
different  subjects,  by  examiners  appointed  by  the  Society 
of  Arts,  and  preparatory  examinations,  of  persons  not  under 
12  years  of  age,  in  elementary  subjects  by  examiners  ap- 
pointed by  the  Association  and  by  the  Local  Boards.  There 
are  also  collateral  examinations  in  religious  knowledge. 

I  enclose,  for  the  information  of  your  Royal  Highness, 
programmes  of  the  several  examinations. 

The  Metropolitan  Association  has  divided  the  metro- 
politan district  into  sub-districts,  each  sub-district  having 
or  to  have  its  <'  Local  Board,"  to  that  the  aivanta^es  of 
the  examinations,  certificates,  prizes,  &c.,  may  be  Irougbt 
within  easy  reach  of  the  woiking  claseea  everywhere  in 
and  near  to  London. 

Boards  have  been  already  formed  in  the  neighbourhood 
of  some  of  the  barracks,  and  a  Board  is  to  be  formed  imme- 
diately in  this  neighbourhood,  near  to  the  cavaliy  barracks. 

U  has  struck  me  that  it  might  be  a  great  advantage 
and  encouragement  to  the  soldiers  there  (and  in  other 


barracks),  and  might  tend  to  strengthen  the  excellent 
system  of  regimental  and  barrack  instruetioo  which  j{kt 
Royal  Highness  has  already  intnxiuced,  if,  with  the 
sanction  in  each  case  of  the  commanding  officer,  tb^ 
soldiers,  their  wives,  and  children,  not  under  12  yein, 
were  invited  to  offer  themselves  for  examioatioo,  aod  to 
compete  for  the  various  prizeSf  in  common  with  tM 
civilians  who  stand  on  the  same  social  level.  I  do  Dot  \<!l* 
tore,  however,  to  say  anything  publicly  on  this  taljbi 
without  first  understanding  that  it  would  not  seem  to  too* 
Royal  Highness  to  be  inexpedient  that  I  should  do  m. 

Finding  that  the  *' Instruction  Classes "  among  tlia 
metropolitan  police  were  desirous  to  profit  bytbdexj. 
minations,  I  communicated  with  Sir  Richard  Mine 
before  I  invited  the  men  to  present  themselves. 

With  great  respect,  I  submit  the  subject  to  your  fioril 
Highness. 

My  wish  is  to  be  informed  whether  there  would  Rtm 
to  be  any  objection  to  my  stating,  at  the  ajyprtachi&f 
public  meeting  for  the  establishment  of  the  Local  Bovi 
at  Knight(«biidge,  that  I  hope  the  soldiers  in  the  faamcki, 
with  their  wives  and  children,  may  profit  by  the  k- 
vantages  which  the  Board  will  offer  to  trie  nelghboorbooi 
I  have,  &c.,  Habrt  CaisrEi. 

To  Field  Marshal  U.B.H.  the  Pake  of  Cambtldce,  K.O. 

II. 

tlorM  Qoards,  March  1,  l«lj. 
SxB,— The  Field  Marshal  Commanding -in- Chi:, 
having  had  under  his  consideration  the  proposition  vb>i 
you  made  to  him  on  the  80th  of  DecemlM^r  last,  I  m 
directed  by  his  Royal  Highness  to  inform  yon  that  tb^re 
will  be  no  objection  to  soldiers  being  permitted  to  jmait 
themselves,  their  wives,  and  children,  for  instractioo  sii 
cxauiination  at  the  Educational  Institutes  in  coDseii<!: 
with  the  Society  of  Arts,  wherever  these  insiitntiooi  uj 
be  established  in  the  neighbourhood  of  their  barracki,  c 
the  distinct  understanding,  however,  that  soldiers  are  cot 
in  consequence  to  be  exempted  frOlii  military  doty.-I 
have  the  honour  to  be.  Sir,  yoar  olyedieni  aeivafit, 
Harry  Cheater,  Eaq.,  Ac.      W.  F.  FoBCTll. 

in. 

The  following  circtilar  memorandum  (Gen.  l^o.  SSl . 
addiessed  to  the  army  at  home,  has  been  i&soed  :—">!>- 
cellaneous  1  (1865).— The  Field  Marshal  Commao(jill^ 
in-C)iief  desires  it  to  be  notified  that  there  will  be : 
objection  to  soldiera,  their  wives,  and  families,  being  pe- 
rn itted  to  present  themselves  for  instruction  and  examii'' 
tion  at  the  Educational  Institutes  in  connection  with  i^ 
Society  of  Arts,  on  the  understanding  that  they  are :  ^ 
on  that  account  to  be  exempted  from  any  militaiy  cc; 
nor,  except  in  special  ca^es,  to  be  out  of  barracks  i^ ' 
watch-setting  or  tattoo. — By  command  of  his  Royal  Ws^- 
ness  the  Field  Marshal  Commanding-in-Chief,  Ja>^' 
YoBKS  Scarlett,  Adj.  Qen. — ^Hom  Guards,  S.W.i  H'- 
Maixjh,  1866."  

NoTIOE   TO   MEMBERS. 

A  working  model  of  Mr.  H.  W.  Reveley^ 
direct-acting  steam  tilt-hammer,  described  i 
the  current  volume  of  the  Journal  (page  141 . 
will  be  shown  in  action  at  the  Society's  Hou>f. 
on  Friday,  the  16th  inst.,  at  11  a.m./wheii  th 
attendance  of  members  is  invited. 


Final  Examinatiohb,  1865. 
The  following  are  corrections  in  the  I»t  ^■ 
successful  candidates : — 

In  Ko.  871.— Binnie,  James,  omit  ••  French  (1»*»«^'^ 
1st  Trize,**  he  not  having  worked  a  paper  in  that  »bf«- 

In  No.  872.— Lauphland,    James,  after  Frendi  (W 
add  "  with  1st  prize.**  ,  _^ 

Insert  No.  378.— Michaelfion,  Maximilian,  IS,  Gli^ 
Ath.,  clerk^French  (Ist) 
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Aaley-hill  Wobkino  Mbn*8  Collkos. — The  tenlh 
ininial  report,  after  giving  a  slight  review  of  the  original 
aims  for  which  the  college  waa  fonnded,  and  the  resaltn 
which  it  had  attained,  states  that  during  the  ten  years  of 
its  ezisteoce  the  college  had  fulfilled  the  objects  of  its 
foander.     Commenced  for  the  improvement  of  Haley- 
Mil  and  the  neighbourhood,  its  operations  had  extended 
io  the  whole  of  Halifax  and  the  aojacent  diatricts,  whilst 
thd  branch  at  Copley  had  brought  its  advantages  to  the 
very  doors  of  the  inhabitants  of  that   pretty    village. 
The  records  of  the  trades  and  residents  of  the  students 
ghowed  that  the  operations  of  the  college  had  been  chiefly 
eoDfined   to   the   bcna-fitU    working  classes;    and    the 
measure  of  success  attending  the  scheme  was  evident 
from  the  number  of  certificates  gained  in  national  compe- 
titioD  from  the  Society  of  Arts,  and  the  examinations  of 
the  Government  Department  of  Science  and  Ait,  as  well 
as  bjr  the  valuable  situations  now  held  by  many  who  had 
been  under  instraotion  in  the  dasses.    But  the  past  had 
Dot  been  so  satisfactory  a  year  as  several  of  its  predeces- 
sors.   The  great  prosperity  which  of  late  had  been  the 
portioo  of  the  worsing  classes  of  Halifax  and  the  neigh- 
bourhood had  not  b^n  fitvourable  to  the  success  of  the 
higher  dasses  of  the  college,  in  consequence  of  so  many 
worldng  overtime,  Ac    A  social  economy  class  had  been 
formed,  both  in  the  senior  and  middle  divisions  of  the 
college,  to  whiob  the  committee  attached  much  import- 
aooe,  considering;  it  valuable  in  helping  the  students  to 
ooderBtand  many  of  the  important  questions  relative  to 
employers  and  workmen  which  were  seeking  solution  at 
the  present  day.    The  young  women's  institute  carried 
OD  its  nsefiil  c&reer  in  new  premises.    The  removal  of 
the  college  olasBes  from  the  Haley-hill  schools  left  those 
rooms  at  liberty,  and  the  Principal  allowed  them  to  be 
appropriated  to  the  use  of  the  young  women's  dasaes.    A 
second  examinatioD  in  scripture,  domestic  economy,  dicta- 
tion, hisfeory,  geography,  and  arithmetic  had  been  held, 
and  the  results,  on  the  whole,  were  very  satisfactory. 
Moat  of  the  students  voluQtarily  took  the  papers,  which 
were  very  cfedf tably  answered.    In  both  of  the  Copley 
fcnoches  the  work  was  going  on  well,  and  the  com|Nu«- 
tiTe  positions  of  the  students  of  both  on  the  class  lists  of 
the  examioem  showed  most  careful  and  steady  working. 
The  young  men  of  Copley  did  not,  however,  generally 
take  80  much  advantage  of  the  opportunities  for  self- 
improvement  thus  offered  to  them  as  the  young  women. 
The  report  of  the  Rev.  O.  F.   Boutledge,  M.A.,    her 
Majesty's    inspector   of    schools,    in    reference   to   the 
Working  Men's  College,  said — "  This  institution  is  doing 
its  work  admirably.    The  scholars  read  with  great  intel- 
ligence, write  a  neat,  legible  hand,  and  work  their  sums 
very  correetly."    Of  the  young  women's  institute,  the 
iospcctor  said—"  The  girls  and  young  womes  have  been 
patiently  and  carefully  taught  in  all  elementary  know- 
ledge, and  give  great  promise  of  usefulness.    The  work- 
ing men's  college  and  young  women's  institute  are  doing 
«  very  great  deal  of  good  ia  Halifax,  and  are  prospering 
▼ery  aaUsfaotorily." 


the  members  generally, 
in  the  Jouriuu, 


have  directed  their  paUiottti«& 


MUSICAL  EDUCATION  ON  THE  CONTINENT. 

The  Musical  Education  Committee  [seepage  2871  have 
held  several  meetings  since  their  appointment.  One  of 
the  first  steps  taken  by  them  was  to  request  the  Council 
to  communicate  with  Earl  Bussell,  Secretary  of  State  for 
Foreign  Affairs,  with  the  view  of  obtaining,  through  the 
Forei^  Office,  various  particulars  with  regard  to  the 
principal  musical  conservatoires  on  the  continent,  the 
authorities  of  which  have,  in  many  cases,  most  courte- 
ou^'-  supplied  the  desired  information. 

The  Council  being  of  opinion  that  abstracts  of  some 
of  the  documents  thus  received  would  be  interesting  to 


There  are  regular  colleges,  or,  as  they  are  termed 
abroad,  conservatoires,  for  instruction  in  tiie  various 
branches  of  musical  art ;  some  entirely  depending  for 
their  support  upon,  and  under  the  immediate  control  oL 
the  Grovernment ;  and  others  more  or  less  independent 
of  State  support  or  external  authority.  The  largest  of 
these  institutions  is  the  Conservatoire  of  Paris,  main- 
tained with  the  utmost  liberality  by  the  Government, 
and  under  the  control  of  the  Minister  of  Public  Instruc- 
tion. And  it  appears  to  have  amply  repaid  both  the 
munificence  and  the  administration  provided  by  the 
Government  in  the  excellence  of  its  pupils  and  the  gene- 
ral effect  of  the  extension  of  musical  taste  and  knowledge 
throughout  France  as  an  element  of  social  progress. 

The  establishment  of  orpheonic  or  cdiorai  societies 
throughout  France,  equally  under  the  control  of  the 
Government,  has  also  greatly  tended  to  this  beneficial 
result. 

The  Conservatoire  at  Leipsic  has  attained  a  great 
celebrity  by  its  instruction  in  the  deeper  and  more  fkm- 
damental  science  of  Harmony  and  Composition. 

Musical  Edvgation  in  Bavabia. 

There  is  a  Royal  Conservatoire  of  Music  at  Munich, 
founded  a.d.  1846.  It  receives  a  subvention  ^mn  tiie 
Government  of  7,000  florins — about  £583.  The  students 
pa^  as  follows : — Beginners  pay  50  florins  [about  four 
guineas]  per  annum,  &om  which  there  is  no  immunity. 
Students  of  the  higher  course  pay  100  florins  [eiffht 
guineas].  If  natives,  sonte  are  partly,  or  entirely,  free 
from  payment.  The  course  of  instruction  is  fbr  three 
years.  There  are  no  boarders,  and  from  eighty  to  ninety 
male  and  female  pupils.  The  conservatoire  is  under  the 
immediate  control  of  the  Minister  of  Public  Instruction. 

The  Musical  Institution  at  Wiirzbur^  is  more  for  vocal 
instruction  than  the  former.  It  receives  a  subsidy  of 
3,880  florins  [about  £323]  from  the  State,  and  847  florins 
[£29]  from  the  Academy  of  Wllrzburp^.  The  students 
are  taught  gratuitously ;  the  number  is  about  150,  in- 
cluding a  great  many  amateurs. 

Music  is  taught  in  all  public  schools  of  a  higher  class 
in  Bavaria,  ana  is  obli^tory  in  the  seminaries  for  the 
education  of  teachers.  In  otner  schools  musical  instruc- 
tion is  optional,  but  in  the  middle  schools,  special  music 
masters  are  appointed  and  salaried  from  the  school  fimds, 
the  pupils  paying  no  fees  for  music. 

The  CoNSB&YATODUi   OF  liBIPSia 

This  institution  is  supported  by  various  Icvaoies,  a 
small  subscription  from  the  King,  and  fees  from  the 
pupils.  It  receives  no  fdnds  from  the  Gk>vemment  or 
municipality,  and  is  therefore  independent  of  state  or 
civic  control.  It  has  rooms  in  the  "  Gewandhaus"  at  a 
nominal  rent,  but  the  repairs  and  alterations  cost  6,000 
thalors  [£900].  Itwas  opened  at  Easter,  A.n.  1843,  with 
44  pupils. 

The  governing  body  consists  of  five  directors,  appointed 
by  the  King  ana  Home  Minister.  The  Minister  of  Public 
Instruction  is  tz-officio  a  director,  and  one  director  is  a 
descendant  of  the  founder,  Herr  Blunmer.  None  of  the 
directors  are  educated  musicians,  and  the  president  is  a 
retired  lawyer. 

The  salciry  of  the  first  director,  Herr  Schleinitz,  is 
1,000  thalers,  £150.  There  are  twenty  teachers,  who 
receive,  on  an  average,  £70  per  annum.  The  teachers 
are  engaged,  some  annually,  and  some  only  bv  the  hour. 

The  following  statement  shows  the  funds  from  which 

the  Academy  is  supported : — 

Thftlen.  £     s. 

1.  The  Blumner  legacy,  20,000  tha- 
lera,  at  4  per  cent 800  ..        120  0 

[ThetrujBteesappoint  onedirector] 

2.  From  the  King's  privy  ^urse  ...       200  . .  80  0 
[Given  to  six  Bolu>larahipe  freeto 

SiULons.] 
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3.  MiBcellaneouB  legacies,  2,550  tha- 

lers,  at  4  per  cent 102  . . 

4.  The  Helbig  legacy,  1,000  thalers, 

at  4  per  cent 40  . . 

[lius  is  eiyen  in  premiums  and 
musical  publications  as  prizes] 

5.  The  Frege  legacy,  2,000  thalers, 

at 4per cent 80  . . 

[Which  providee  half  the  charge 
for  the  education  of  two  students.] 

6.  The  Mendelssohn  legacy,   1,800 
thalers,  at  4  per  cent 60  .  • 

[GtiTenas  aprize  tothebestpupil] 

7.  143  pupils,at80thalers,£12each.  11,440  .. 


15  6 
6  0 

12  0 

9  0 
1,716  0 


12,722  . .  £1,908  6 

The  complete  course  of  Theoretical  instruction  is  for 
three  years.    It  consists  of : — 

Haimony,  nine  classes — First  year,  harmony  and 
part  writing ;  second  year,  harmony  and  counteipoint ; 
third  year,  harmony,  double  counteipoint,  and  fiigue. 

Form  and  Composition,  fiye  classes.  Oral  instruc- 
tion  and  exercises ;  vocal  and  instrumental  composition ; 
analysis  of  classical  musical  works. 

playing  from  score;  conducting,  with  practical  ex- 
ercises. 

Italian  language  for  solo  singers. 

There  are  besides  lectures  on  various  musical  subjects, 
the  aesthetics  of  music,  &c. 

Singing — solo  and  choral — four  classes. 

Ins&umental  playing:  —  1.  Pianoforte;  twenty 
classes.  2.  Organ;  four  classes.  3.  Violin  and  viola; 
solo,  quartett,  and  orchestral ;  eight  classes.  4.  Violon- 
cello; three  classes.  5.  Declamation  for  singers;  two 
classes.  6.  Solo  playing,  with  accompaniment  and  en- 
semble playing.     7.  Practice  in  public  performance. 

Instruction  in  the  double  baiss  and  wind  instruments 
is  onlj  given  for  extra  fees,  but  it  is  under  the  control  of 
the  director.  The  pupils  furnish  their  own  instruments, 
music,  and  books. 

Besides  the  above  instruction,  the  pupils  arc  afforded 
the  following  advantages: — They  are  admitted  gratui- 
tously to  the  rehearsals  of  the  "  Gowandhaus  '*  concerts 
and  to  the  quartette  concerts,  and  those  who  are  qualified 
play  in  the  concerts  at  the  gewandhaus,  the  oratorios, 
and  other  church  performances  with  a  large  orchestra. 

The  musical  education  of  France  may  be  classified  as 
follows : — 

1. — Superior  Inttruetion. — Conservatoire  of  Paris. 
Provincial  Conservatoires. 

2. — Secondary  Iruiruetion. — Lyceums  and  colleges. 

3. — Primary  Iruiruetion, — Primary  Normal  Schools ; 
Commercial  Schools;  the  Orph^on  Institute  of  Paris; 
courses  for  adults ;  Choral  Societies  and  Free  Orpheonic 
Societies. 

Imperial  Conservatoires  for  Music  and  Declamation 

IN  Paris. 

The  Director  presides  over  the  artistic  branch;  a 
Manager  and  Secretary  assist  him  in  the  details  of  the 
general  organisation.  An  Imperial  Commissary  over- 
looks the  whole  'establishment,  in  connection  with  ^e 
Government. 

More  than  six  hundred  out-door  students  attend  the 
classes  of  the  Conservatoire.  The  education  is  entirely 
gratuitous. 

The  attendance  of  pupils  is  registered  by  an  Inspector 
of  Classes. 

Ten  male  students  are  admitted  as  boarders  on  the 
foundation;  they  are  selected  entirely  from  the  best 
voices.  The  boarding  establishment  is  under  a  superin- 
tendent. Two  physicians  are  attached  to  the  estaDlish- 
ment.  Ten  female  students  are  on  the  foundation,  but 
board  out ;  they  only  attend  the  singing  classes. 

The  following  is  the  list  of  Classes  :— 

4  Classes  for  Fugue,  Counteipoint,  and  Compontion. 

5  Classes  for  Harmony.  I 


8  Classes  for  Singing. 
6  Classes  for  Single  Solfeggio. 
8  Classes   for   Single   Sd^ggio  tsoght 
masters. 

3  Classes  for  Concerted  Solfeggio. 
2  Classes  for  Opera  Instruction. 

4  Classes  for  Comic  Opera. 

5  Classes  for  Decliunauon. 
1  Class    for  Theatrical  Deportment. 
1  Class    for  Fencing. 
1  Class    for  Popular  Singing. 

Evening  classes  for  admte  ;  chonia  nn 
accompaniment. 
1  Class     for  Organ. 

6  Classes  for  Piuioforte. 
5  Classes  for  Clavier. 

1  Class    for  Orchestral  playing. 
4  Classes  for  Violin. 

2  Classes  for  Violoncello. 
1  Class     for  Double  Bass. 
1  Class     for  Harp. 
1  Class     for  Flute. 
1  Class    for  Hautboy. 
1  Class     for  Clarionet. 
1  Class    for  Bassoon. 
1  Class     for  French  Horn. 
1  Class     for  Trumpet. 

1  Class     for  Trombone. 
There  is  a  branch  of  the  Conservatoire 

students  training  for  bandmasters  in 

2  Classes  for  Harmony  and  Composition. 
1  Class    for  Comet-dt-Piston. 
1  Class    for  Sax-horn.    • 

1  Class    for  Saxophone. 

2  Classes  for  Solfeggio. 

There  is  a  committee  for  musical  edncatic 
members,  and  a  committee  for  dramatic  < 
fifteen  members,  the  director  being  presideni 

A  library  is  atteched  to  the  Conservatoii 
superintendence  of  a  librarian  and  sub-libn 
open  daily  (Sundays  excepted)  to  the  stude 
public.  It  contains  ancient  and  modem  woz 
printed,  and  receives  a  copy  of  every  new  mi 
cation. 

A  museum  of  musical  instrumente,  ancie 
torical,  under  a  curator,  is  open  Sundays  and 
Male  and  female  students  are  instructed  sepes 
professors  are  "  titulaires  and  agr^g^s."  ^  Th 
ceive  higher  salaries,  the  maximum  being  S 
The  professors  for  occasional  instruction  i 
hearsals  have  no  salaries.    All  the  expenses 
scrvatoire  are  defrayed  by  Oovemment. 
expense  in  1859  was  181,000  francs.     Since 
not  diminished.    This  year  20,000  franos  ei 
demanded. 

There  arc  several  provincial  conservator 
nexion  with  that  of  Paris ;  at  lille,  founded 
Toulouse ;  at  Marseilles,  founded  in  1841 ;  i 
1841 ;  and  at  Nantes. 

The  Toulouse  Academy  is  the  most  impo 
director  is  appointed  by  the  minister,  has 
2,000fr.,  and  has  lodgings  found.  The  pxofes 
l,400fr.,  and  are  named  by  the  prefect  on 
mendation  of  the  Government  inspector.  Th 
singing-classes  (male  and  female),  seven 
classes,  two  classes  for  pianoforte,  one  dasi 
one  class  for  violoncello.  It  receives  a  sal 
5,000fr.  from  Oovemment.    The  town  pays  1 

The  Lille  Academy  is  chiefly  for  instramoi 
tion.  There  are  classes  for  bassoon,  Rv 
trumpet,  flute,  hautboy.  It  has  a  sabscriptlon 
The  town  supplies  the  rest 

The  academies  of  Mets  and  ManeiDes  ba 
vention  from  the  state.  The  former  is  on  a  1 
and  has  been  very  suocessfuL  Thoe  an-^ 
of  mitfic  at  Avignon  (which  costs  tiie  ^^ 
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Boideanz,  Dijon,  Carcaflsone,  Montpellier,  Strasbourg, 
Yalendennefl.  All  these  are  indepoiident  of  the  Pans 
Cbjuervatoiie,  have  no  subrentiozi  from  the  state,  and 
are  maintamod  by  the  municipalities  or  private  associa- 
tions. An  inspector  general  visits  the  provincial  acade- 
mies at  the  expense  of  the  Paris  Conservatoire. 

With  regard  to  Secondary  and  Primary  Jnstruelum, 
t,  recent  decree  (Jan.  30, 1865)  has  reorganised  as  follows 
ttie  teaching  of  music  in  the  Lyceums  and  normal 
tthools  of  tl^  empire: — 

Abticli  I. — Instruction  in  music  is  obligatory  ^th 
iH  pnpils  of  the  primary  normal  schools.  Also  in 
"plain  song "  for  the  Catholic  pupils,  and  religious 
music  for  those, of  other  conmiunions. 

AsncLB  n.— It  embraces  the  following  subjects  :-^ 

1.  The  elementary  rudiments  of  music  and  singing. 
Beading,  writing,  and  musical  dictation. 

2.  The  elementary  principles  of  ''pl^  song ; "  ele- 
meDtanr  instruction  on  the  organ.  The  pianoforte  may 
be  emmoyed  as  a  substitute  for  the  organ. 

3.  Elementary  study  of  accompaniment. 

These  subjects  are  divided  as  follows  in  three  years  of 
itudy: — 

Fint  Tear. — ^Elementary  principles  of  music.  Instruc- 
tion in  the  delivery  of  tihe  voice,  respiration,  and  on  the 
cLuaifiGation  of  Toices.  Lessons  on  the  cleft  of  sol  and 
&,  on  the  major  and  minor  keys,  and  on  the  musical 
meaBures  mosUy  in  use.  Theoretical  instruction  on  the 
other  defii  and  measures. 

Second  Year. — Continuation  of  the  exerdsee,  writing 
music  from  dictation,  execution  of  ]^ieces  for  several 
Toices,  elementary  instruction  in  plain  song,  notation, 
the  modes,  rea<]Uxig  with  words,  elementary  exercises  on 
the  mechanism  of  the  pianoforte  and  organ,  the  scales 
in  the  major  and  minor  kevs. 

Third  Year. — Continuation  of  exercises  in  music  and 
plam  song,  elemontary  study  of  accompaniment,  sp^ially 
vith  a  view  to  the  accompaniment  of  the  plain  song, 
reading  easy  pieces  harmonised  and  the  accompaniment 
of  the  plain  song",  the  melody  given  either  to  the  bass  or 
the  upper  part 

Akxiglb  IV. — Five  hours  per  week  are  devoted  to 
leBBons  in  music  and  plain  song  in  each  of  the  three 
yean.  The  time  given  in  the  intervals  of  the  lessons  to 
the  study  of  the  pianoforte  and  organ  is  taJcen  from  the 
hoars  of  recreation  and  between  me  church  services  on 


Ahticlb  V. — ^The  organ,  harmonium,  and  pianoforte 
are  the  only  instruments  employed  for  musical  instruc- 
tion in  the  primary  normal  s<mools. 

Ajbticlb  vI. — ^Instruction  in  music  is  obligatory  in 
tike  Lyceums  for  all  the  pupils  of  the  inferior  dasses 
np  to  the  fourth  inclusive.  It  is  optional  for  pupils  of 
the  third  class  and  above. 

Aeticlb  Yn. — ^The  instruction  is  obligatory  in  the 
following  subjects ; — ^Elementary  principles  of  music  and 
singing,  reamng,  writing,  and  musical  dictation.  The 
final  object  of  this  education  should  be  reading  in  all  the 
major  and  minor  keys  with  the  times  most  in  use,  and 
the  execution  of  pieces  of  moderate  difficulty  for  one  or 
several  voices. 

Abticlb  Vlii. — ^The  optional  instruction  may  include, 
Wdes  the  subjects  which  are  obligatory,  the  elementary 
piindples  of  harmony. 

Aatxclb  IX. — Instrumental  music  will  be  taught  to 
individuals  at  the  expense  of  their  families. 

AkticlbX. — ^Two  hours  a  week  are  devoted  in  this 
division  to  the  obligatory  musical  instruction,  Sundays 
and  hours  of  recreation  excepted.  The  pupils  are  taught 
in  several  courses  accordmg  to  their  progress,  and  not 
According  to  the  clnsfinfi  to  wiiich  they  may  uelong. 

Obphbomb  of  thb  City  of  Pabis. 


A  CommisBion,  consisting  of  musical  notabilities,  and 
presided  over  \ty  a  member  of  the  Municipal  Council, 


examines   the   questions   relating  to  tiie  teaching  of 
mTiging  in  the  schools  of  the  city  of  Paris. 

This  Commission  decides  on  uie  method  which  should 
be  adopted  by  the  professors,  regulates  the  pieces  of  music 
which  are  to  be  sung  by  the  pupils,  examinee  the  can- 
didates for  places  as  professors  of  music  in  the  schools  of 
the  city,  and  givos  judgments  on  the  competitions 
between  the  pro&ssors  elected. 

There  are  234  schools  in  which  music  is  taught  on 
both  banks  of  the  Seine.  The  personalty  of  the  musical 
education  in  the  schools  is  composed  as  follows : — 

Two  directors  (one  for  the  right  bank,  one  for  the  left) 
each  at  6,000fr,  Two  iniqpectors  (one  for  the  right  bank 
and  one  for  the  left)  at  3,600fr.  Forty-four  teachers  and 
six  supplementary  teachers  at  the  following  salaries  :— 
Each  professor  receives  200fr.  for  each  school  in  which 
he  teaches  singing.  A  professor  has  the  charge  of  a 
class  in  six  schools,  the  ordinary  salary  is  l,200fr.  At 
the  end  of  five  years  the  pay  from  each  school  is 
233fr.  33c.  At  the  end  of  ten  years  it  rises  to  266fr.  66c. 
At  the  end  of  fifteen  years,  to  300fr.,  which  makes 
l,800fr.  to  a  professor  who  has  six  schools.  When  a 
professor  has  charge  of  several  classes  of  adults  he  re- 
ceives 300fr.  per  annum,  and  after  five  years  400fr. 
Each  school  receives  three  lessons  of  singing  m  the 
week.  Twice  a  month  the  directors  of  the  right  bank 
and  of  the  left  bank,  separately,  unite  the  most  ad;^c«l 
pupils  of  the  singing  classes  (children  and  adults)  on 
Sundays.  On  Thursday  evenings  the  directors  Msemble 
the  most  advanced  male  sdults,  selected  by  the  pro- 
fessors,  for  a  course  of  higher  instruction.  Every  year 
the  most  advanced  pupils  (children  and  adults)  smsr 
choruses,  without  accompaniment,  at  an  organised 
meeting.  They  number  from  1,300  to  1,400  for  each 
bankof  the  Seine.  The  dty  of  Paris  pays  all  the  exprases 
of  the  "Musical  Orpheon"  of  Paris.  They  amount  to 
about  136,000fr.  per  annum. 

Choral  Sodetiet  and  Free  Orphiont,— -The  choral  so- 
cietiee  (*'  Otpheoru  libree")  have  extended  throughout 
France  a  taste  and  a  regard  for  music.  They  are  not 
r^ularly  organised,  are  upwards  of  1,200  in  number,  and 
receive  no  subvention  from  the  state.  ^ 

Many  of  the  societies  receive  from  their  respective 
municipalities  a  subvention  for  the  appointment  of  a 
professor  charged  with  the  direction  of  the  music,  and 
roomsfree  of  expensefor  practising.  Other  choral  societies 
are  maintained  by  local  subscriptions  and  honorary  n^ 
musical  members,  who  pay  from  6  to  10  francs.  Two 
concerts  a  year  are  given  for  the  benefit  of  the  honorary 
members.  Other  socaeties  are  maintained  by  subecnptions 
among  tiie  members  only,  which  vary  from  60  centimes 
to  a  franc  per  month.  ,.  .  .,    ..^^ 

The  meetings  for  choral  singing  and  the  distribution 
of  prizes  attract  great  crowds,  and  for  tiiat  reason  are 
usually  held  in  the  open  air.    In  1862  there  were  26 

such  meetings  ;  in  1863,  34 ;  and  in  1864,  41^ ^ 

1,040  choral  societies  form  an  eflfective  strong  oi 
27,600  orpheonists  who  have  taken  part  this  year  m  the 
choral  meetings.  They  are  frequentiy  assisted  by 
orchestras  andbands  of  wind  instruments.  ^^^ 

The  municipalities  derive  a  large  profit  from  the  octem 
duties  paid  by  the  large  concourae  of  strangera  attracted 
to  the  towns  by  the  festivals.  The  city  of  Lyonsreceived 
68,002  fiancs  17  cents,  on  the  occasion  of  the  Orpheomc 
meeting  in  May,  1864.  These  sums  are  expended  in 
the  purchase  of  gold  and  sflver  medals,  given  as  prizes. 
Gold  medals  for  different  objects  are  also  given  by  the 
emperor,  senatore,  deputies,  and  membera  of  councU  ol 
the  departments.  .         ^ 

These  festivals  are  OManised  by  associations  of  nume- 
rous choral  societies,  m  Association  of  the  Seine  con- 
sista  of  28  free  Orpheon  societies  and  26  adherents.  It 
has  one  annual  concert  and  two  meetings ;  it  pubbshes  a 
ioumaL  and  is  maintained  by  its  own  wBOurces,  reoeiv- 
ing_oSy  a  small  donation  of  600  francs  from  the  Minister 
I  ofEine  Arts,  by  way  of  sanction.  .  ,  _  ^,  ^^  . , 
•     The  choral  societies  of  Alsace  include  those  of  the 
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Upper  and  Lower  Rhine.  They  have  large  meetings, 
and  receive  no  subBCiiption. 

The  Afisociation  of  Musical  Societies  of  Calvados  has 
been  founded  only  one  year.  It  gave  a  concert  in  1864, 
and  is  preparing  another  for  July,  1865.  ^ 

During  eighteen  years  the  choral  societies  of  France 
have  Bub8Ci5)ed  upwards  of  a  million  of  francs  to 
charitable  institutions  by  giving  concerts  for  the  benefit 
of  the  poor.  During  the  cotton  crisis  the  choral  festivals 
for  the  benefit  of  unemployed  workmen  realised  100,000 
francs. 


INBTRUOTION    IN    ART. 
The  following  article  has  appeared  in  the  Titiui : — 

Perhaps  the  most  durable  and  tangible  result  which 
the  Oreat  Exhibitions  of  185  L  and  1862  have  bequeathed 
to  us  is  a  thorough  conviction  of  the  necessity  of  giving  to 
our  manufactures  the  extra  value  imparted  by  elegance  of 
form  and  beauty  of  colour.  Political  purists  may  affect 
to  doubt  whether  the  cultivation  of  the  taste  of  the  nation 
and  of  its  manufactures  be  a  legitimate  province  for  the 
activity  of  Qovemment ;  but  the  point  seems  practically 
settled  by  the  large  sums  of  money  which  are  annually 
voted  by  Parliament  and  by  the  Reports  of  successive 
Committees  appointed  with  no  friendly  spirit,  but  uni- 
formly ending  in  approving  what  they  were  appointed  to 
condemn.  We  are  committed,  for  good  or  for  evil,  to  the 
development  of  our  taste  as  a  part  of  the  duty  of  our 
Government.  We  have  done  too  much  to  go  back,  and 
the  only  practical  question  which  remains  is  ip  what  direc- 
tion ana  by  what  means  shall  we  go  forward. 

We  do  not  find  in  the  debate  of  Thursday  on  the  Art 
and  Science  Blstimate  any  vei'y  practical  suggestion  on 
this  point.    We  have  established  a  Museum  of  such  ob- 
jects as  are  supposed  to  contribute  to  the  improvement  of 
Art  and  Manufacture,  which  is  certainly,  whatever  ma}* 
be  its  utility,  one  of  the  prettiest,  best  managed,  and  most 
attractive  Exhibitions  in  London.    We  have  founded  a 
Central  School,  connected  with  this  Museum,  for  the  in- 
struction of  masters  and  of  such  pupils  in  drawing  as  are 
willing  to  pay  the  value  put  upon  the  instruction  they 
receive,  a  species  of  oppidans  or  commoners,  the  future 
masters  being  educated  at  the  public  expense.    We  give 
besides  aid,  in  the  shape  of  pecuniary  grants,  to  some 
ninety  schools  m  the  principal  towns  of  the  three  king- 
doms.   Such  is  our  present  system,  and  we  seek  in  vain 
in  the  rather  warm  debates  which  have  been  held  in 
Parliament  for  any  suggestion  for  its  improvement.    The 
great  battle-field  is  the  South  Kensington  Museum  itself. 
A  violent  feud  seems  to  exist  on  the  subject.    Mr.  Layard 
maintains,  apparently  with  good  reason,  that  the  Museum 
is  a  great  boon  to  the  metropolis;  wiiile  Mr.  Cox  con- 
siders it  too  far  removed  from  Finsburv,  very  convenient 
perhaps  for  the  upper  ten  thousand,  but  useless  to  the 
great  mass  of  the  Inhabitants  he  represents.    Mr.  Bentinck 
sees  in  this  Museum  one  of  the  strongest  proofs  of  the 
systematic  plunder  of  the  country  for  the  benefit  of  the 
town,  and  he  takes  alarm  at  the  fact  that  some  portions 
of  the  iron  building,  being  no  longer  required,  are  to  be 
presented  to  some  suburban  district  to  form  the  nucleus 
of  a  new  museum.    This  is  a  fair  specimen  of  the  com- 
prehensive manner  in  which  the  support  of  an  institution 
intended  to  exercise,  and,  indeed,  naving  already  exer- 
cised the  most  beneficial  influence  on  our  manufacturei;,  is 
discussed.     We  cannot  wonder,  if  there  was  nothing 
better  to  be  said  against  it,  that  the  attack  on  the  South 
Kensington    Museum    proved    utterly    harmless.      Mr. 
Potter  next  assailed  the  Training  School—undoubtedly 
the  most  useful  part  of  the  expenditure  for  the  purpose  of 
diffusing  sound  art-knowledge.    He  considers  the  fees 
paid  by  unassisted  students  too  low,  and  so  he  moved  the 
reduction  of  the  grant  to  the  Schools  of  Art  throughout 
the  country  by  £1,000.    This  also  did  not  appear  a  very 
satisfactoi-y  measure  of  reform,  and  so  there  is  no  reason 


to  be  surprised  that  the  Committee  did  not  aooede  to  the 
proposition. 

The  weak  point  of  the  system  lies,  we  are  well  oqb- 
rinced,  neither  in  the  Museum,  which  Is  an  ornament  to 
the  metropolis,  and  an  institution  signally  usefiil  to  the 
trade  of  the  country,  nor  yet  in  the  Training  School. 
which  has  created  and  kept  alive  the  highest  standard  of 
art-teaching  throughout  the  coontry,  and  rescued  maor 
schools  from  ignorant  and  incompetent  bands.  The  vak 
point  of  the  system  is  in  the  little  support  that  is  given  to 
Schools  of  Art  by  localities  in  which  they  are  most  n- 
laable  and  which  profit  most  by  their  servioes.  The  aih. 
scriptions  raised  by  the  richer  inhabitants  of  the  jmxj 
places  in  which  schools  receiving  aid  from  Ooveroment  an 
established  are  absolutely  contemptible.  The  vbols 
amount  does  not,  according  to  Mr.  Potter,  exceed  £l,(3Ci> 
a  year.  In  many  places  there  vb  no  snbecriptioos  at  A 
and  yet  it  is  amusing  to  see  with  what  pertinadtj  tke 
managers  of  these  schools,  who  do  little  or  nothing  far 
themselves,  demand  grants  from  Government,  how  d«pir 
injured  they  feel  if  those  grants  are  not  as  Isrge  is  they 
expect,  and  how  earnestly  they  press  upon  othen  ttn 
claims  of  Art  to  which  they  are  almost  entirely  deaf.  Tb< 
truth  is,  that  in  Schools  of  Art  that  voluntary  eleaeot 
which  give4  so  much  support  to  the  schools  for  the  edm^ 
tion  of  the  poor  is  almost  entirely  wanting.  The  Gc- 
vemment  does  not  in  this  case  aid  a' voluntary  movemcst. 
but  endeavours  to  originate  one  in  favour  of  which  litth 
or  no  voluntary  support  can  be  enlisted.  There  ii  T«y 
little  help  to  be  counted  on  ttom  any  other  source  than 
the  fees  paid  by  the  working  men  themselves ;  and  tht 
existence  of  the  system  must  depend  upon  whether  these 
fees,  together  with  the  aid  derived  from  Governnient.  in 
sufficient  to  defiray  the  requisite  expenses.  The  1". 
Schools  are  evidently  deprived  of  one  great  advanUca 
possessed  by  the  schools  of  primary  education.  Bothcli-<« 
of  schools  have,  indeed,  bodies  of  managers,  but  the  mi- 
nagers  of  the  schools  for  the  education  of  the  poor  har?  *. 
strong  pecuniary  interest  In  their  success,  and  contritute 
as  well  as  direct,  while  the  managers  of  Art  Schoobar 
little  more  than  recipients  of  public  money,  which  th<T 
are  not  prepared  to  supplement  by  resources  of  their  cri 
The  result  is  that  the  master  in  the  elpnienUrr  pocr 
school  is  the  servant  and  under  the  control  of  the  m 
nagers,  while  in  the  Art  Schools  the  managers  art  m* 
and  the  master  almost  everything. 

We  await  with  some  curiosity  the  result  of  the  u^^ 
Minute,  which  seems  to  be  the  last  effort  that  can  benuje 
on  behalf  of  local  art-education  in  this  country.  "  ^ ;' 
aid  thus  given  be  found  not  enough  to  stimulate  loo. 
subscriptions,  there  is  no  remedy  that  we  can  nee  mH^ 
give  up  altogether  the  attempt  to  support  local  art-ediM- 
tion  at  the  expense  of  Government,  and  to  confine  pur»^^ 
for  the  future  to  iftcrcasing  the  Museum  and  mamtaim^e 
the  Training  School,  so  that  Art  may  not  die  outamoriR 
us  for  want  of  skilful  teacheis.     The  rest  must  be  leo J- 


should  seem,  to  the  energy  of  the  nation.    If  it  tun»  cjf 
that  there  is  not  in  our  manufacturers  «^*®''.*  ^,J.' 
spirit  to  avail  themselves  of  the  assistance   which  »» 
Government  provides  for  them,  it  seems  hardly  rea*on« 
to  expect  that  the  community  at  large  should  co"|^?*  . 
expenditure  in  which  those  fbr  whose  profit  it  is  defign<^ 
obviously  take  so  little  interest.     Nothing  flourwhtf  i^-? 
in  England  that  rests  merely  on  Government  iflWcec- 
The  great  manufacturing  community  of  the  country"  ' 
the  question  fully  before  them,  and   they  must  Oft-. 
whether  they  wiU  second  the  cfforU  of  Oovemmew- 
leave  them  to  fall  fruitless  to  the  ground. 


GBAPE  CULTURE  IN  AMERICA. 

As  the  London  market  has  for  some  time  ^,f^l^ 
with  fresh  grapes,  the pixxJuoe  of  North  America, »» .^ 
interesting  to  membemof  the  Society  of  M^^*^^^^ 
more  thui  one  hundred  years  ago  the  SodMT  ^*^ 
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occupied  with  the  question  of  the  iDtrodoction  and  cul- 
tare  of  the  vine  in  tliat  country.  The  foUowiog  ia  an 
account  of  its  endeaToars  at  that  time  to  promote  this 
object  :— 

'<  Several  attempta  had  been  made,  but  without  soocess, 
to  iotrodace  the  vines  of  the  eastern  continent  into  our 
American  colonies,  in  order  to  the  making  of  ,  wine  ;  and 
the  Goveroor  of  Georgia,  in  particular,  had  been  fruit- 
lealy  at  considerable  pains  and  expense  on  this  account 
there.  The  Society,  however,  deeming  it  not  impracti- 
cable, and  urged  by  the  importance  of  the  question, 
entered  with  great  spirit  into  the  design  of  encouraging 
it,  and  had  pursued  their  intentions  by  the  offer  of  vari- 
oos  premiums.  The  first,  in  the  year  1768,  proposed  the 
following  premium  for  the  wine  itself : — *  As  producing 
vioes  in  cur  American  colonies  will  be  of  great  advantage 
to  those  colonies,  and  also  to  this  kingdom,  it  is  proposed 
to  give  to  that  planter,  in  any  of  our  said  colonies,  who 
thill  first  produce,  within  seven  years  from  the  date  here- 
of, trom  his  own  plantation,  five  tons  of  white  or  red  wine, 
nude  of  grapes  the  produce  of  the  colonies  only,  and  such 
13,  m  the  opinion  of  competent  judges,  appointed  by  the 
Society  in  London,  shall  be  deemed  deserving  the  reward, 
not  lesd  than  one  ton  thereof  to  be  imported  at  Loudon, 
me  hundred  pounds.'  This  premium  was  continued  to 
be  advertised  up  to  1765,  the  period  appointed  for  the 
irfngiDg  in  the  claims,  and  then  dropped.  After  the  year 
759,  a  note  bene  was  added  to  the  advertisement,  which 
xpreased  *  that  the  method  of  cultivating  vines  for  wines, 
Ad  the  manner  of  making  wines  in  different  countries, 
rere  to  be  found  in  Miller's  Dictionary,  edit.  1768.' 
)aring  the  time  this  premium  was  offered,  others  for  the 
Using  vines  for  wines  were  also  proposed  to  be  given.  In 
762  the  following  advertisement  was  publi&ed: — 'A 
reiniam  of  two  hundred  pounds  will  be  given  for  the 
Teatest  number — ^not  less  than  five  hundred— of  the 
UotB  of  the  vines  which  produce  those  sorts  of  wines  now 
on«amed  in  Great  Britain,  which  shall  have  been  pro- 
erly  planted  and  effectually  fenced,  secured,  and  culti- 
ited  within  any  of  the  British  colonies  upon  the  conti- 
ini  of  North  America  to  the  northward  of  the  river 
iclaware,  considered  as  one  district,  between  the  1st  of 
762  and  the  lat  of  April,  1767  ;  and  fifty  pounds  for  the 
ext  greatest  quantity,  not  less  than  one  hundred  plants.' 
"  The  like  premiums  were  separately  offered  *  for  any 
f  the  British  colonies  on  the  continent  of  North  America 
)  the  southward  of  the  river  Delaware.'  And  the  same 
as  also  proposed  <  to  the  Bermuda  Islands.'  To  these 
Ivertisementa  was  subjoined  a  nota  Une,  declaring  that 
the  person  who  should  be  entitled  to  the  premium  for 
aking  five  tons  of  wine,  as  published  in  the  list  of  ffre- 
iums,  in  1761,  should  not  be  entitled  to  these  premiums.' 
i  1763  the  Society  thought  proper  to  continue  the  pre- 
iuDi  for  the  planting  vines  in  the  colomes  to  the  sonth- 
trd  of  the  nver  Delaware,  and  the  Bermuda  Islands,  to 
e  year  1768.  In  1766  they  also  proposed  to  give  ad- 
tional  premiams  of  two  hundred  pounds,  and  fifty 
■oods,  under  the  like  limitations,  for  the  planting  the 
me  quantity  of  vines,  actually  producing  the  grapes, 
tiich  yield  those  sorts  of  wines  now  consumed  ii!  Great 
itain,  between  the  1st  of  April,  1768,  and  1st  March, 
70.  These  premiums  have  not  been  extended  since 
e  time  mentioned,  because  the  introduction  of  vines  into 
nerica  was  known  to  have  taken  place.  The  first  ac- 
iint  of  the  sncoeas  of  these  premiums  was  in  176S,  when 
r.  Carter  sent  a  dozen  bottles  of  two  kinds  of  wine  from 
apes  which  grew  in  vineyards  of  his  own  planting  in 
rginia.  The  one  of  these  kinds  was  the  product  of 
les  broaght  from  Europe,  the  other  of  the  American 
Id  vines.  They  were  both  approved  as  good  wines ;  and 
e  Society  gave  their  gold  medal  to  Mr.  Garter  as  the 
9i  who  had  made  a  spirited  attempt  towards  the  accom- 
ahment  of  their  views  respecting  wine  in  America.  In 
67  there  were  claims  made  for  the  premiums  on  the 
inting  vines,  both  from  the  districts  to  the  southward  and 
rthwaid  of  ilM  river  Delaware.    But  the  form  of  certi- 


fication of  that  to  the  southward  not  being  conformable  to 
the  advertisement,  the  claim  was  not  allowed.  There 
were  two  claims  for  that  of  tho  northward;  but  the 
claimant  who  had  planted  the  greatest  number  of  vines 
having  also  failed  in  some  essential  points  of  certification, 
the  premium  was  adjudged  to  the  other.  However,  in 
consideration  of  having  ulanted  so  great  a  number  of 
vines  as  two  thousand  one  hundred,  the  Society  thought  fit 
to  give  him  a  gold  medal. 

'*  When  the  cultivation  of  the  vine  was  first  attempted, 
the  vintage  was  found  in  many  parts  to  be  subject  to  very 
frequent  miscarriages  from  the  bursting  of  the  grapes, 
caused  by  the  rains,  before  thev  were  ripe.  But  the  S^iety'a 
measures  had  occasioned  trials  of  the  native  vines  of 
America,  which  were  before  only  considered  as  wild; 
useless  plants,  that  promised  much  better  success.  In 
1768  the  Society  offered  medals  for  tho  cultivation  of  the 
indigenous  native  vines. 

"The  following  additional  awards,  for  the  planting  and 
culture  of  the  vine,  were  made: — In  1768,  £200  was 
awarded  to  Edward  Ant  ill,  Esq.,  of  Brunswick,  North 
America,  for  vines  planted  for  making  wine ;  in  1769,  the 
Society's  gold  medal  was  awarded  to  the  Earl  of  Sterling, 
New  Jersey,  North  America,  for  planting  2,100  sets  for 
wine  ;  in  1771,  £50  to  Mr.  Christopher  Sherb,  of  Carolina, 
for  planting  and  cultivating  a  number  of  vines  in  South 
Carolina,  and  producing  wines  made  of  them ;  in  1772, 
the  Society's  gold  medal  to  Mr.  Du  Menil  de  St.  Pierre, 
of  Charlestown,  for  planting  and  cultivating  the  vines 
and  indigo,  and  producing  silk  by  foreign  Protestant 
labourers  in  the  interior  part  of  South  Carolina. 

"  The  production  of  raisins  in  our  American  colonies 
was  another  of  the  early  objects  of  the  Society.  In  the 
year  1769  the  following  premium  was  instituted: — 
*  To  the  person,  in  any  of  our  American  colonies,  who 
shall  first  raise  and  cure,  from  his  own  plantation,  and 
import  into  the  port  of  London  within  six  years  from 
the  25th  of  March,  1769,  five  hundred  pounds  weight 
of  good  raisins,  fifty  pounds.'  There  never  was  any 
claim  made  for  this  premium ;  nor,  as  appears,  any  effort 
to  obtain  it.  This  mode  of  premium  appearing  thus  not 
effectual  for  the  purpose,  the  Society,  in  the  year  1762, 
changed  it  to  the  cultivation  of  the  vines  which  produced 
raisins ;  and  advertised  as  follows :— *A  premium  of  three 
hundred  pounds  will  be  given  to  the  person  who  shall,  on 
the  1st  of  September,  1767,  have,  or  be  possessed  of  a 
vineyard,  or  plantation,  in  any  of  the  colonies  upon  the 
continent  of  North  America,  southward  of  the  river  Dela- 
ware, consisting  of  the  greatest*  number  of  vines — ^not  less 
than  fifty— actually  producing  the  true  Malaga  grape, 
from  which  the  best  raisins  arc  made.  And  one  hundred 
pounds  for  a  like  plantation,  or  vineyard,  consisting  of  not 
less  than  twenty-five  plants,  producing  the  said  grapes.' 
The  next  year  the  Society  advertised  that  they  proposed 
to  continue  these  premiums  to  the  year  1770.  These 
premiums  do  not  appear  to  have  had  more  effect  than 
those  for  the  raisins  themselves." 


ROYAL  SCOTTISH  SOCIETY   OF  ARTS. 

At  the  meeting,  on  Monday  evening,  the  10th  of  April, 
Charles  Cowan,  Esq.,  President,  in  the  chair,  a  paper, 
communicated  by  Mr.  Robebt  Aytoun,  F.U.S.8.A.,  *•  On 
an  Improved  Plan  of  Drawing  Coals,  whereby  great 
Speed  is  attained  with  a  small  Expenditure  of  Power," 
was  read. 

The  author  stated  that  the  weight  of  the  rope  used  In 
drawing  coals  absorbs  a  great  part  of  the  power  employed. 
In  deep  pits,  for  every  ton  of  coals  drawn,  there  may  be 
from  two  to  three  tons  of  rope  drawn  also.  The  author's 
improvement  consists  in  hanging  another  rope,  of  the  same 
weight  and  length  as  the  one  previously  employed,  by  it* 
two  ends,  to  the  under  sides  of  the  two  cages,  and  paaring 
it  under  a  nulley  at  the  bottom  of  t^e  pit,  to  keep  it  in 
its  place.    By  this  expedient  the  rope  is  perfectly  balanced 
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in  ©very  posftion,  one  half  ascending  while   the  other 
half  is  deacending,  and  the  engine  is  aheolutely  relieved 
from  the  burden  of  the  rose,  at  the  mere  expense  of  the 
friction  caused  by  the  weight  of   the  additional  rope, 
which  is  trifling.    Pits,  whose  deptli  requires  stronger  and 
heavier  ropes  than  could  be  worked  on  the  present  un- 
balanced system,  may  be  worked  (in  the  author's  opinion) 
on  the  proposed  system  succeasfuUy,  and  with  engines  of 
moderate  power ;  for  the  entire  weight  of  the  ascending 
rope  and  cage  is  balanced  by  that  of  the  descending 
ones,  and  the  engine  has  nothing  to  do  but  raise  the 
coals  and  overcome  the  friction  caused  by  the  weight  of 
the  ropes,  oagen,  and  coals.     The  author  showed   the 
simplifioation  which  this  system  permits  of  being  intro- 
duced into  the  winding  apparatus.    Instead  of  the  lofty 
pit-head  frame,  and  its  two  pulleys,  he  places  a  single 
large  pulley  over  the  mouth  of  the  pit,  corresponding  to 
one  at  the  bottom.    The  drawing  rope  is  to  be  passed 
over  this  pulley,  and  the  cages  are  to  be  hung  to  its  two 
ends.    This  rope,  connected  to  the  lower  rope  by  means 
of  the  two  cages,  may  be  considered  as  an  endless  band 
stretched    between    the   two    pulleys,    and   completely 
balanced  in  every  possible  position.    The  steam-engine, 
by  means  of  a  ooimecting  rod  working  a  crank  on  the 
shaft  of  the  upper  pulley,  sets  it  in  motion  either  way ; 
and  the  pulley,  by  means  of  the  friction  betwixt  its  sur- 
face and  the  rope,  communicates  that  motion  to  the  rope 
and  the  cages  with  their  loads. 

The  paper  describes  its  application  to  a  pit  800  fathoms 
deep,  in  which  two  tons  of  coal  are  drawn  at  a  time.    It 
is  there  pointed  out  that  the  winding  friction  is  the  only 
unproductive  work,  and  amounts  to  no  more  than  three 
per  cent. ;  while  97  per  cent,  of  the  power  derived  from 
the  steam-engine  is  productively  employed.     The  paper 
next  shows  how  it  may  be  applied  to  drain,  by  means  of 
tabs,  the  "  drowned  out "  mines  of  Tyneside,  yielding 
6,000  gallons  per  minute.     The  unproductive  power  in 
this  case,  it  is  stated,  would  only  amount  to  two  per  cent. 
Besides  these  advantages,  there  are  said  to  be  others 
which  result  from  the  engine  being  connected  with  the 
drawing  rope  by  the  friction  of  the  pulley,  instead  of  by 
solid  shafts  or  toothed  wheels.    It  the  engine  is  forced 
into  violent  action,  which  woald  endanger  the  rope  on 
the  old  plan,  it  will  merely  cause  the  pulley  to  slip  under 
the  rope.    If  the  cage  should  meet  with  an  obstacle  in 
the  shaft,  the  rope  again  slips  on  the  pulley  and  no 
damage  lb  done.      But  the  chief  advantage  occurs  when 
the  engine  does  not  stop  when  the  cage  has  readied  the 
top  of  the  pit.      The  result  would  be,  under  the  present 
system,  the  dangerous  accident  of  over-winding ;  but,  in 
the  propmed  svstem,  as  soon  as  the  lower  cage  rests  upon 
the  bottom,  and  the  rope  and  upper  pulley  are  relieved 
of  its  weight,  the  friction  is  reduced  pro  tanto,  and  the 
pulley  slips  under  the  rope,  without  having  power  to  raise 
the  cage  above  the  landing,  and  no  damage  whatever  is 
done  to  the  winding  gear,  or  to  the  individuals  who  may 
be  in  the  cage. 

As  the  slipping  of  the  rope  on  the  pulley  prevents 
breakage  in  the  shaft,  a  much  higher  speed  than  is  con- 
sidered safe  at  present  can  (says  the  author)  be  maintained. 
As  there  can  be  no  over-winding,  this  higher  speed  may 
be  maintained  till  the  cage  has  aJmost  reached  the  surface. 
This  is  a  saving  of  time.  Again  the  engine  stops,  with 
the  steam  nearly  full  on,  balancing  the  loaded  cage ;  thus 
theie  is  no  occasion  for  struts  for  the  cage  to  rest  upon,  and 
the  time  wasted  on  them  is  also  saved. 

This  system  is  supposed  to  be  peculiarly  adapted  to  the 
use  of  safety  cages.  There  Is  a  screw  which  moves  the 
lower  pulley,  and  tiglitens  the  rope,  thereby  compressing 
the  springs  of  safety  cages  and  keeping  the  clutches,  or 
claws,  clear  of  the  guide  rods.  This  removes  the  only 
objection  which  is  now  urged  against  the  use  of  safety 
cages,  as  it  permits  them  to  have  powerful  springs  to 
overhaul  the  broken  rope,  without  there  being  any  danger 
of  their  catching  the  guide  rods  while  the  rope  is  entire. 
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Lost  Picture  Found. — ^M.  Triocia,  of  Floreaee,  i 
painter  and  restorer  of  pictures,  has  made  a  fortontte  do- 
covery.  He  was  engaged  by  an  amateur  toczunioei 
collection  of  miscellaneous  matter,  when  he  discorend  i 
large  canvas,  eight  feet  long  and  more  than  six  feet  h]^. 
which  struck  him  immediately  as  a  work  of  importta^ 
and  he  succeeded,  after  some  trouble,  in  decipherinst' 
name  of  the  painter,  *'  Luca  Signorelli."  Bach  a  wort  l. 
specially  mentioned  by  Vasari,  who  says  that  Signo^I 
visited  Florence  to  study  the  great  masters  of  that  Kfaoct. 
and  painted  for  Lorenzo  de  Medici  a  picture  called  "  ibt 
Naked  Qods,"  which  had  a  very  high  reputation.  Vim 
adds,  '*  we  have  no  information  whatever  abootthe&t 
of  this  picture."  M.  Triccia  declares  that  there  is  n 
doubt  that  the  work  which  he  found  neglected  in  a  loft  i 
that  to  whkh  the  critic  refers. 

New  Gallery  Opened  in  the  Louvbb.— The  dnee- 
tors  of  the  Louvre  have  just  opened  another  Ben»  i 
rooms  containing  pictures  of  the  French  school ;  imaogA 
which  will  be  found  works  by  Fouquet,  De  Conm:^ 
Ambroise  Dubois,  Jean  Cousin,  and  others  of  the  Bor- 
gundian  school;  an  excellent  collection  by  Glooet,iod 
other  artists  of  the  fourteenth,  fifteenth,  and  sixteefitli 
centuries ;  and  a  large  number  by  Lesaeur,  Lahire,  Sim^ii 
Vouet,  Bon  Boulogne,  Bestout,  Jean  Mosnier,  Clurla 
Lafosse,  Joseph  Vernet,  Hubert-Robert,  Casaoovi,  tai 
others.    The  new  gallery  has  been  called  after  EaiUcbe 

Lesueur. 

The  Bonaparte  Monument  in  Cobsica.— On  tie 
16th  ult..  Prince  Napoleon  presided  over  the  intnjni* 
tion  of  the  grand  monument  raised  at  Ajaocio  to  M 
memory  of  Napoleon  Bonaparte  and  his  nmily.  Toi 
Emperor  is  on  horseback  surrounded  by  his  four  brotlw\ 
and  all,  by  a  strange  caprice,  very  annsual  in  France, « 
dressed  in  Roman  costume.  The  equestrian  itttoe  i 
nearly  ten  feet  high,  and  the  others  about  seven  feeteachj 
the  base  ii  raised  more  than  twelve  feet  above  the  k^a 
of  the  soil.  The  statues  are  cast  with  bronse  funii»W 
from  cannon  taken  in  the  late  lulian  campaign,  tatm 
winged  Victories,  placed  in  the  basement,  are  of  nurt^ 
The  entire  monument  is  about  a  hundred  feet  in  ler^ 
and  twenty-five  feet  in  height.  The  general  »rm^ 
ments  were  entrusted  to  M.  Viollet  le  Due,  swJ  » 
sculpture  by  MM.  Barye,  sen.,  Thomas,  Jeaa  Pett. 
Maillet,  and  Dubray.  The  day  of  the  iniugm»i'« 
was  a  grand  fdte.  The  population  of  Ajaccio  v  cif 
14,000,  but  40,000  people  were  collected  on  the  occaflft 
Prince  Napoleon  delivered  an  eloquent  address,  *w 
occupied  an  hour  and  a  half. 

Exhibition  op  Retrobpeotive  Art. — ^The  PiriilK* 
Centiule  des  Beaux- Arte  as  applied  to  indurtn,  wfr* 
establishment  in  the  Place  Royale  has  been  noticed  uiw 
Journal,  has  decided  that  the  Exhibition  of  In«Jj»<^ 
Art  which  is  to  open  under  its  auspices  in  the  Pww  ^ 
I'lndustrie  on  the  10th  of  August,  shall  include  it^ 
spective  art  as  well  as  that  of  the  present  day;  ao^^ 
just  issued  an  invitation  to  collectors  for  cootribat>« 
The  Council  expresses  its  conviction  that  suchacolwc-*- 
will  be  of  great  service,  at  the  time  when  all  the  worlJ- 
preparing  for  the  Universal  Exhibition  of  1867.  i" 
retrospective  exhibition  is  to  include  objects  of  ili  P 
epochs  without  exception,  antique,  medisBVil,  » 
TenaiBsance 

Art    Patronage  in  Mexico.— The  Eop^.  JJi! 
imilian  has  always  been  a  patron  of  art ;  wheu  Ardtfj" 
the  Saxon  sculptor  Enaur  executed  busts  of  ^^ 
Schiller,  Shakespeare,  Dante,  and  Homer,  for  ^f.'^Z 
of  Miramar.    The  Emperor  has  just  coronjaDdedw 
same  artist  busU  in  Carrara  marble  of  Ale»wer 
Great,  Julius  Csesar,  Augustus,  Antoninus  Fiitf.  ** . 
Aurelius,  Charlemagne,    Charles  Quint,  JJ^p^*^^ 
Napoleon  111.,  and  Humboldt,  for  the  Imptf*  "*" 

Mexico. 
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A  BoBN  Abtist. — M.  Charles  Ooms  has  jast  received 
the  first  prize  of  ezoellence  in  painiiog  at  the  Boyal 
Academy  at  Antwerp.  Seven  years  ago  he  was  engaged 
in  minding  hta  mother'^  cows,  in  a  village  in  the  Campine, 
bot  instead  of  leaving  the  animals  to  the  best  pastarage, 
he  occupied  himself  in  making  innumerable  sKetches  of 
them.  His  mother  complained  of  the  boy's  idleness  to 
her  daughter,  who  was  in  service  in  Antwerp,  and  the 
latter,  in  her  turn,  spoke  to  her  master  on  the  subject. 
This  caused  an  inquiry  to  be  made  into  the  matter,  and 
the  sketches  were  thought  sufficiently  promising  to 
warrant  the  edacation  of  the  lad,  who  was  utterly  without 
any  kind  of  instruction.  M.  Teichman,  the  Governor  of 
Antwerp,  and  his  secretary,  M.  Thielens,  recommended 
the  boy  to  M.  de  Neyser,  the  director  of  the  academy  in 
that  town,  who  received  and  protected  him,  with  the 
resiilt  already  mentioned. 


UPlsmfatfiiiTts* 


New  Ibon  Bbidob. — There  has  been  just  completed,  in 
the  yard  of  the  Regent's  Canal  Ironworks  Company,  a 
remarkable  iron  bridge,  which  is  the  lai^gest  yet  con- 
itracted  on  a  system  invented  by  Mr.  A.  Sedley.  The 
strocture  in  question  has  been  made  to  the  order  of  the 
Indian  Oovemment,  and  is  designed  to  be  erected  in 
India.  The  leading  feature  of  the  new  principle  is  that, 
without  the  necessity  of  any  subaqueous  works,  or  the 
erection  of  any  intermediate  towers  or  piers,  the 
bridge  can  be  built  to  cross  in  a  single  span  any 
river  or  chasm  up  to  an  extreme  width  of  500  yards, 
or  1,500  feet.  The  bridge  just  finished  is  of  75  feet 
span  and  14  feet  wide ;  its  total  weight  is  22  tons,  includ- 
ing the  rcMidway,  and  it  will  support  a  nominal  strain  of 
four  tons  per  sectional  inch,  bat  really  a  greater  weight. 
Two  great  cantilevers,  or  wedge-shaped  girders,  are  built 
up  piece  by  piece  till  they  are  projected  from  opposite 
Bides  of  the  cha«m  or  river  which  is  to  be  bridged  over, 
tnd  extended  till  they  approach  within  a  distance  some- 
thing  less  than  a  third  of  the  whole  span.  Across  this 
space  a  central  igirder  is  thrown,  which,  while  it  completes 
the  continuity  of  the  bridge,  acts,  when  fixed  in  position 
and  riveted  down,  as  the  key-stone,  so  to  speak.  The 
wedge-shaped  girders  which  project  from  either  side  of  the 
stream  are  at  their  wide  ends  embedded  and  built  into 
massive  piers  of  masonry  on  the  shores.  The  base  of  the 
wedge  is  fixed  by  iron  tugs,  in  an  upright  position  ;  the 
central  arm  of  the  girder  supports  the  actual  roadway  of  the 
bridge ;  the  lower  arm,  stretching  to  the  point  of  the 
girder,  becomes  a  bracket  support ;  and  the  upper  arm 
passing  over  the  summit  of  the  upright  end,  which  makes 
the  thick  end  of  the  wedge,  is  extended  backwards  as  a 
tension  bar,  and  anchored  firmly  in  the  earth,  thus  giving 
suspensory  support  to  the  central  arm,  which  attains  a 
perfect  ripidity.  Upon  the  piers  the  whole  strain  is 
thrown.  The  roadway  Is  constructed  of  the  iron-buckled 
plates,  invented  by  Mr.  Mallet,  which  have  done  such 
Rood  service  on  Westminster- bridge.  For  the  hill -roads 
in  India  the  bridges  constructed  on  Mr.  Sedley's  new 
system  seem  well  adapted. 


€mmtt 


The  Whitehall  and  Waterloo  Pkbumatic  Rail- 
WAY.— It  appears  that  arrangements  have  now  been  made 
which  will  admit  of  the  commencement  of  the  works  of 
^^s  proposed  railway  immediately  on  the  necessary 
^Parliamentary  powers  being  obtamed.  The  Bill  has 
pawed  the  Commons,  it  is  now  unopposed  in  the  Lords, 
■Id  in  a  few  days  it  may  be  expected  to  receive  the  Royal 
^pt.  The  proposed  line  will  commence  at  an  open 
station  to  be  formed  in  Great  Scotland-yard,  and  bo  con- 


tinued in  brickwork  under  the  Thames  Embankment  to 
the  river ;  across  which  it  will  be  carried  in  a  watertight 
iron  tube,  encased  in  cement  concrete,  laid  and  fixed  in  a 
channel  dredged  out  of  the  bed  of  the  river.  From  the 
river  the  line  will  be  continued  in  brickwork  under 
College-street  and  Vine-street,  toastation  convenient  for  the 
traffic  of  the  Tork-road  and  the  Waterloo  terminus  of  the 
South  Western  Railway.  The  steepest  gradient  will  be  I  in 
30.  The  trains  will  be  worked  to  and  fro  by  pressure  and 
exhaustion  alternately,  and  at  intervals  of  from  three  to 
four  minutes  from  each  end  ;  a  frequency  of  despatch 
hitherto  unattempted.  The  caniages  will  be  as  com- 
modious, as  well  lighted,  and  as  completely  fitted  for  the 
comfort  of  the  passenger,  as  those  of  the  Metropolitan 
Railway.  The  iron  tube  will  be  made  by  Messrs. 
Samuda,  and  the  laying  of  the  tube  and  the  other  works 
will  be  undertaken  by  Messrs.  Brassey  and  Co.  The 
principle  upon  which  the  line  will  be  worked  will  be  the 
same  as  that  adopted  on  the  eiq)erimentid  railway  in  the 
grounds  of  the  Crystal  Palace.  The  machinery  will  be 
on  the  Surrey  side,  at  the  Tork-road  station.  The 
whole  of  the  works  are  to  be  completed  in  twelve 
months  from  the  date  of  the  commencement.  The 
cost  of  the  undertaking  will  be  about  £180,000. 
The  pneumatic  system,  by  which  air  is  applied  to  railway 
propulsion  and  the  incumbrance  of  the  locomotive  is  got 
rid  of,  differs  materially  from  the  former  atmospheric 
system.  Under  the  new  system,  the  train  is  wholly  within 
a  tube  or  covered  way  (through  which  it  is  rapidly  pro- 
pelled by  the  pressure  of  the  air  behind  it),  so  that  not  only 
are  all  the  difficulties  attending  the  continuous  valve  and 
the  consequent  leakage  avoided,  but  the  advantage  of  work- 
ing with  greatly  reduced  pressures,  and  with  proportionate 
economy,  is  obtained.  Thus,  while  the  old  system  neces- 
sitated a  pressure  of  ftom  120  ounces  to  160  ounces  per 
square  inch  to  move  the  train — under  the  new,  a  pressure 
of  3  ounces  or  4  ounces  per  square  inch  is  found  sufficient. 
Indeed,  in  its  present  form  the  pneumatic  83rstem  is  simply 
an  adaptation  of  the  process  of  sailing  to  railways ;  the 
wind  being  produced  by  stean\-power,  and  confined  within 
the  limits  of  a  tube. 

TuKNY  Fish. — This  fish,  which,  when  pickled,  is  much 
esteemed  in  France  as  AhorttTosuvre  or  relish,  is  genendly 
rather  scarce,  but  recently  an  enormous  quantity  were 
taken  in  the  waters  of  a  little  fishing  village  called 
Sausset,  between  Port  de  Bouc  and  Marseilles,  and  accounts 
from  the  last  named  place  say  that  the  number  brought 
to  market  there  has  been  about  fifteen  hundred  a  day,  and 
that  the  quantity  remaining  still  in  the  madraguty  or  great 
net  used  for  catching  this  fish  at  Sausset,  is  so  great  that 
it  is  feared  a  large  portion  will  be  lo^t  for  want  of  means 
of  preserving  the  fish  quickly  enough.  The  single  haul 
at  which  all  these  fish  were  taken  is  believed  to  have 
yielded  about  40,000  francs  (£1,600)  to  the  society  of 
fishermen  at  Sausset,  and  that  after  a  certain  amount  is 
withdrawn,  according  to  established  custom,  for  the  re- 
served funds  of  the  society,  each  fisherman  will  have 
about  £24  for  his  share  of  the  proceeds. 


Cfflmttts* 


Telbobaphs  in  New  South  Wales. — The  telegraph 
line  between  Braid  wood  and  Araluen  has  been  completed, 
and  opened  for  messages.  The  only  extension  at  present 
in  progress  is  that  from  Queanbeyan  to  Cooma,  of  which 
a  length  of  about  fourteen  miles  is  finished.  A  contract 
has  been  taken  for  the  formation  of  a  telegraph  line  from 
Deniliquin  to  the  borders  of  South  Australia,  to  afford 
direct  communication  between  Sydney  and  Adelaide,  but 
the  work  has  not  yet  been  commenced.  No  new  lines 
are  proposed  in  the  estimates  for  the  present  year.  Ap- 
plications have  been  made  to  the  Government  for  the 
extension  of  the  telegraph  to  various  districts ;  but  as  all 
the  more  important  towns  in  the  colony  are  now  con 
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uected  by  the  wire  with  Sydney,  it  is  made  a  condition  of 
further  extenfiions  tliat  re^tideuta  in  tiie  districts  desiring 
the  telegraph  should  guarantee  to  the  Government  a 
return  ot  five  per  cent,  upon  the  outlay  for  five  years. 

New  South  Waleqb  Coal.  —  The  quantity  of  coal 
entered  at  the  Sydney  Customs,  from  17th  February  to 
20th  March,  1865^  inclusive,  was  13,216  tons,  while  the 
shipment  from  the  various  mines  on  the  Hunter,  New- 
castle, for  the  same  period,  amounted  to  16,875  tons. 

Tbb  Beyenue  of  Tasmania  appears  to  be  not  very 
floorisbing.  The  total  received  from  all  sources  for  the 
past  year  was  £181,074,  as  against  £188,455  in  1863.  In 
the  Custom-house  the  decliae  was  £2,809. 

SiBoooo  AVD  Bush  Fibbs  in  Viotobia. — On  27th 
February  a  fierce  sirocco  wind  set  in  from  the  north-west, 
exceeding  in  its  velocity  and  overpowering  heat  any  that 
has  been  experienced  for  the  last  fourteen  years.  It  was 
felt  in  a  nearly  equal  degree  all  over  the  country.  Ex- 
tensive bush  fires  speedily  commenced,  and  in  Melbourne 
the  heavy  smoke  filled  the  city  like  a  thick  fog ;  breathing 
became  ditficult,  and  except  in  houses  whose  inhabitants 
had  closed  every  window  and  door  betimes,  a  sense  of 
prostration  prevailed.  At  Ballarat  the  heat  reached  99 
degrees,  and  bush  fires  raged  from  Spring  Hill  and  Lear- 
mouth  to  the  border  of  Bullarook  Forest.  From  Geelong 
to  Ballarat  was  neai-ly  a  lino  of  fire,  and  much  damage 
was  done  to  houses,  crops,  and  fences.  In  the  country 
round  Daylesford  similar  disasters  occurred.  The  large 
agricultural  district  of  Kyneton  was  severely  visited,  and 
a  long  list  is  recorded  of  homesteads,  growing  crops, 
stacks,  well  filled  bams,  and  fencing  destroyed  by  the 
calamitous  fire.  Steps  have  been  taken  for  the  reUef  of 
the  sufferers.  Parliament  has  been  asked  for  £50,000  to 
help  the  more  completely  destitute,  and  the  colony  is 
being  canvassed  for  subscriptions  in  aid  of  the  Kyneton 
farmers,  of  whom  many  are  completely  ruined. 

WiNK-uAKiNO  IN  SouT0  AusTBALiA. — The  past  scason 
haa  been  veiy  dry  for  the  grapes,  and  will  affect  the 
weight  of  the  yield ;  bat,  with  careful  management,  a  very 
superior  wine  may  be  produced.  The  wine-growing  in- 
terest is  now  assuming  a  really  important  character  from 
the  number  of  persons  engaged  in  this  industry,  and  from 
the  large  and  increasing  capital  at  stake.  Considerable 
excitement  prevails  amongst  vignerons  in  consequence  of 
the  late  colonial  government  having  intimated  their 
willingness  to  allow  free  distillation  from  the  produce  of 
the  vine  at  least.  Should  the  present  restrictions  upon 
converting  wine  into  spirits  be  removed,  a  great  impulse 
would  be  given  to  the  vineyards  of  this  colony. 


fnUtrittums  %ismi. 


A  RCOOBD  OF  THE  PBOOBESS  OF  MoDEBN  EnGINBEBING* 

1864,  comprising  dvil,  mechanical,  marine,  hydraulici 
railway,  bridge,  and  other  engineering  works,  with  essays 
and  reviews.  By  W.  Humber,  Assoc.  Inst.  C.E.,  and 
M.  Inst.  M.B.  {Loekwood  and  Co,)  This  volume  con- 
tains detailed  drawings  to  a  large  scale  of  many  important 
works,  among  which  will  be  found  the  following :— The 
entrance  to  the  Mersey  Docks,  Birkenhead,  including  the 
low-water  basin,  details  of  the  sluices  and  flushing  appa- 
ratus, the  hydraulic  machinery  for  working  the  shuttles, 
also  the  hydraulic  machinery  for  opening  and  closing  the 
lock  gates;  the  bridge  over  the  fifty  feet  lock,  with  the 
hydraulic  machinery  for  moving  the  same ;  the  pumping 
engines,  engine  house,  and  accumulators ;  also  the  landing 
stage  in  the  low-water  basin,  &c.  The  Charingcross 
BaUway  St&tion,  with  full  detailed  drawings  of  the  roof: 
viaducts  and  bridges  on  the  Great  Northern  Bailway ; 
College-wood  Viaduct  on  the  Cornwall  Bailway;  the 
principal  details  of  the  Winter  Palace  at  Dublin ;  the 
railway-bridge  over  the  Thames  at  Blackfriara;  full 
details  of  the  Qreenock-docks ;  viaducts  on  the  Merthyr. 


Tredegar,  and  Abergavenny  Railway;  and  other  en- 
gineering works.  The  letter-press  comprises  articles  mi 
the  formation  of  harliours  and  breakwaters,  «iih  i 
description  of  the  worlu  at  Qreenock ;  a  full  «ie».'rip;in 
of  the  anan^ement  of  the  Birkenhead  Dociss  ikI 
hydraulic^  machinery ;  articles  on  iron  permanent  t&v, 
&c.,  &c. 


Houj. 


BxBiBiTiON  OF  Insects. — A  novel  kind  of  exhibitiao 
is  announced  to  take  place  in  the  PaUts  de  rindatkrie  of 
Paris,  in  August  and  September.  The  Central  Sodd; 
of  Agriculture  has  conceived  the  idea  of  showing  to  tk 
public  a  collection  of  insects  useful  for  their  productiooi- 
such  as  silk-worms  of  all  kinds,  bees ;  insects  prodocifl; 
colouring  matter ;  edible  insects ;  and  insects  made  m  of 
in  medicine ;  and,  secondly,  of  such  as  are  mischievoor 
to  various  crops — as  cereals,  the  vine,  citrons,  and  other 
plants  made  use  of  in  industry,  green  crops,  and  other 
edible  plants,  fruit  trees,  forest  trees,  timber  and  woxl; 
and,  lastly,  of  parasitic  insects  of  all  kinds.  Tiie  edill; 
insects  will  include  the  eggs  of  the  Hemiptera  of  Hni^o, 
with  the  bread  made  from  the  same ;  the  larve  of  IolU 
and  China;  locusts;  and  Polynesian  spiders.  The 
Acclimatisation  Society  and  the  model  farms  maint&ioed 
by  the  Imperial  Government  will  furnish  a  consideril'U 
number  of  living  specimens  in  some  of  the  dIvi^oiu;tQt 
there  is  little  doubt  that  in  others  the  public  must  t«  pa- 
tent with  the  "  still-life."  The  Minister  of  AgricnItorB 
and  of  Public  Works  has  accepted  the  piesideocy  of  tbs 
Committee  of  Organisation,  which  includes  several  persou 
of  scientific  emiiDence.  The  Exhibition  is  annonoced  to 
open  on  the.  filleenth  of  August. 

LiTEBABY  AMD  AbTZSTIO  CONVENTION  BETWEEN  FfiiSri 

AND  Bavabia. — International  property  in  works  ofar« 
and  intellect  is  rapidly  extending,  and  cannot  fail  (o 
exercise  considerable  influence,  not  only  on  artists  bat  ci 
the  general  condition  of  education  and  taste.  By  tbe 
convention  concluded  in  March  last,  but  just  now  promu- 
gated,  the  artists  and  authors  of  each  country  will  enjoy  b 
the  other  the  same  privileges  and  protection  as  it  tbej 
had  been  first  published  in  that  country,  and  all  verb 
of  the  kind  referred  to  will  be  allowed  to  pass  dut^-im 
between  the  two  states  on  the  production  of  certificates  d 
their  origin.  The  convention  comes  into  operation  on  the 
first  day  of  July  in  the  present  year,  and  is  applicable  w 
any  of  the  states  of  the  Zollverein  that  may  desire  toscb- 
scribe  it. 

The  Ebuption   op  Etna. — The   eruption  of  gn« 
volcanos  is  an  object  of  such  teiTible  magnificence,  tfiii 
few  observers  are  sufficiently  masters  of  their  judgoieLt 
to  form  any  very  correct  notions  of  the  various  circuic- 
staoces  of  the  phenomena.    In  the  present  instance,  bov- 
ever,  M.  FouquiS,  a  French  savant,  has  studied  thii  cc-n- 
vulsion  of  nature  for  fifteen  days  under  great  difficult^ 
and  privations,  and  has  communicated  the  results otha 
observations  to  his  friend,  M.  Sainte  Claire-DcviUfi  ^ 
has  published  them  to  the  world.    The  eruption  ceo- 
menced  on  the  last  night  in  January,  two  Bhocksot 
earthquake  having  occurred  during  the  previous  day.  At 
the  moment  of  the  breaking  out  of  the  convulsion  thflt 
was  another  and  very  violent  shock,  which  was,  ho^erer, 
only  felt  on  the  north-east  side  of  the  mountaio*^ 
Lavina,  near  Piedimonte,  the  inhabitants  wersM  ternon 
that  they  fled  from  their  houses  and  spent  tbeoigm"' 
terror  in  the  open  air,  while  at  Catania,  on  the  oibet  fw« 
of  Etna,  the  earthquake  was  scarcely  felt    The  tm^f 
commenced  on  the  north-east  side,  at  about  l.SOU  }i^* 
above  the  level  of  the  sea,  and  600  yards  from  ^  <|^ 
crater,  Monte  Frumento.  which  is  itself  at  the  base  of  >^'' 

Erincipal  volcano.    As  soon  as  the  earth  was  openeo,  tir 
tva  began  to  pour  forth,  and  in  four  days  the  ^^^^'"T^ 
nearly  four  miles  long,  full  half  that  in  broadtb,  id°  >^ 


JOURNAL  OP  THE  SOOIEXy  OP  ABTS,  Junb  9,  18C5, 


603 


any  places  not  l«ss  than  from  thirty  to  sixty  feet  in 
>pth.  The  riyer  of  fire  flowed  down  a  part  of  the 
oantaiD,  having  an  average  inclination  of  four  or  five 
igrees,  destroying  everything  in  its  conne,  till  it  en- 
uDtered  another  old  cone  kinown  as  Monte  Stomello. 
ere  the  lava  was  divided  into  two  streams,  one  descend- 
^  gently  on  the  west  of  Stomello,  while  the  other  pre- 
!)iuted  itself  into  a  deep  and  narrow  valley,  situated 
tveen  Monte  Stomello  and  the  chain  of  hills  called 
irra  de  la  Boffa.  Here  a  cascade  of  fire,  bearing  on  its 
rface  mafses  of  solidified  blocks,  fell  over  a  precipice 
ore  than  150  feet  deep  with  fearful  noise ;  the  valley 
IS  Eoon  completely  filled,  and  the  stream  of  lava  con- 
Duel  its  course  for  nearly  two  miles  more,  and  stopped 
tthe  place  of  an  old  lava  flood  called  the  Sciarra  de  la 
x)rcia  Vacca,  at  an  altitude  of  about  2,600  feet  above 
«fea.  The  western  stream  continued  its  course,  and 
came  itself  divided  into  two ;  one  of  these  continued 
ogressiDg  till  the  21st,  and  the  other  till  the  26th  of 
fbniaiy,  when  the  head  of  each  was  arrested,  but  small 
teral  streams  continued  to  be  produced  at  intervals.  On 
le  6lh  of  March  another  stream  burst  forth  from  the 
ettof  the  craters,  and  was  still  increasing  and  advancing 
pidly  when  M.  Fouqu^  wrote.  This  will  give  some  idea 
the  enormous  power  and  extent  of  these  hidden  fires, 
bich  in  a  few  days  can  fill  up  valleys  and  change  the 
ce  of  a  country  for  miles.  But  M.  Fouqu6'8  account  of 
e  craters  themselves  extends  the  idea  of  the  terrible 
andeur  of  such  convulsions.  The  craters,  he  says,  are 
rcD  in  number;  five  of  them  lie  in  a  large  elliptical 
ace,  each  crater  being  not  at  the  top  but  at  the  side  of  a 
oe  or  hill,  from  150  to  200  feet  high.  The  other  two 
Iters  are  on  the  outer  side  of  one  of  these  cones.  The 
lipee  containing  the  five  craters  is  described  as  forming 
it  were  one  great  crater,  the  ground  being  burst  open 
id  split  in  all  directions.  Thu  great  oval  crater,  wliich 
closed  in  on  all  »ides  but  one,  whence  escapes  the  river 
lava  already  mentioned,  is  about  1,800  feet  long,  and 
0  feet  wide  at  its  narrowest  part.  From  the  base  of  the 
onte  Frumento  to  that  of  the  nearest  crater  exists  a 
ioiendous  fissure,  about  1,800  feet  in  length,  generally 
irty  feet  wide,  and  in  some  places  of  immense  depth. 
hii  huge  crack  is  partly  filled  with  blocks  of  chilled  lava, 
e  effect  of  the  snow,  which  had  accumulated  to  a  con- 
li'rable  depth.  "Where  the  lava  stream  was  most  dense 
eheat  was  so  great  that  the  largest  pines  were  entirely 
rbonized,  even  at  a  distance  of  sixty  feet  from  the  fiery 
er.  This  account  enables  us  to  form  some  slight  idea 
the  convulsions  which  subterraneous  fire  has  created  at 
rions  times  on  tlie  surface  of  our  globe. 
GioAijTio  AsPABAOus. — Enormous  heads  of  asparsgus 
i^e  recently  appeared  in  the  Paris  market,  and  many 
teaees  have  been  made  respecting  the  mode  of  their  pro- 
h-ltoD.  It  is  said  that  a  large  grower  was  recommended 
cultivate  the  plants  not  together,  as  in  the  ordinary 
uiner,  but  dispersed  amongst  other  vegetables  in  his 
rden,  and  that  the  success  was  beyond  all  his  ezpecta- 
08.  The  cause  of  this  is  not  evident,  but  it  may  be 
^gested  that  probably  the  experiments  were  tried  in  a 
nr  warm  soil  in  the  south  of  France,  which  supplies 
ns  with  an  enormous  quantity  of  frait,  peas,  and  aspa- 
1^9.  Having  succeeded  in  obtaining  a  gigantic  growth, 
i  grower  tried  a  further  experiment.  He  placed  over 
:h  shoot,  as  soon.as  it  appeared  above  ground,  a  glass 
^tle,  or  rather  short  tube  w^ith  a  bottom  to  it,  pressing 
:  latter  down  as  far  as  possible  into  the  ground.  The 
^sequence  of  this  treatment  is  the  production  of  enor- 
>U8  heads,  each  suflScient  to  make  a  dish  of  itself,  and 
some  instances  weighing  nearly  a  pound ,  This  colossal 
tragus  is  said  to  be  equal  in  flavour  and  as  tender  as 
i  finest  known  kinds  produced  in  the  ordinary  manner. 
Locomotives  on  Gomuon  Roaus. — Some  time  since, 
experiment  was  tried  at  Nantes,  which  was  recorded  in 
e  Journal^  with  the  view  to  the  establishment  of  steam 
inibuses  on  the  ordinary  road.  The  first  essays  were 
ade  with  an  expenmental  machine,  but  recently  the 


first  trial  of  a*  new  one  was  made  in  the  presence  of 
the  Maire  and  some  of  the  principal  people  of  the  place, 
who  filled  the  omnibus  attached  to  the  locomotive.  The 
engine,  of  eight-horse  power,  weighs  seven  tons  with  its 
ooal  and  water ;  it  is  more  than  eighteen  feet  long  and 
nearly  six  feet  wide  outside  the  wheels.  The  journey 
was  performed  without  interruption,  with  the  exception 
that  in  one  place  too  short  a  turn  was  taken  and  the  loco- 
motive had  to  be  unhooked  from  the  omnibus  before  the 
error  could  be  rectified.  The  29  kilometres  between 
Nantes  and  Nort  were  performed  in  two  hours,  the  loco- 
motive stopping  twice  to  take  in  water.  The  steam 
omnibus  was  to  ply  regularly  after  that  day  between  the 
two  towns. 

Home  fob  Appbentices. — ^Mr.  Hartley,  of  the  West- 
minster Marble  Works  in  Earl-street,  London,  has  founded 
a  home  for  boys,  who  are  taken  as  apprentices,  and  placed 
in  a  small  house,  in  which  a  person  resides  connected  with 
the  works,  who  acts  as  a  master ;  his  wife  is  the  super- 
intending matron ;  and  the  control  of  these  lads  is  placed 
in  their  hands.  They  are  called  in  the  morning  to  go  to 
their  work ;  they  return  at  stated  times  to  their  meals, 
which  are  always  ready  for  them.  There  is  thus  no  time 
lost.  After  the  work  is  over  there  are  books  and  news- 
papers for  them  to  read,  or  occupation  is  found  in  writing 
and  drawing.  They  are  allowed  full  liberty  of  ingress 
and  egress,  being  fined,  however,  if  not  in  by  a  stated 
time,  which  varies  accoiding  to  the  season,  and  they  are 
allowed  a  small  sum  a  week  for  pocket-money ;  they  are 
thus  placed  in  a  position  which  must  have  a  very  material 
eifect  in  qualifymg  them  to  fulfil  their  duties  properly 
when  arrived  at  manhood.  The  boys  are  taken  at  about 
thirteen  or  fourteen  years  old,  and  retained  until  twenty- 
one,  at  which  age  they  ought  to  be  able  to  take  care  of 
themselves,  and  make  room  for  others ;  and  during  this 
period  they  have  all  the  advantages  of  a  home,  and  at  the 
same  time  a  surveillance  is  exercised  over  them  which 
others  in  the  same  station  of  *lifo  have  not  at  their  own 
paternal  homes.  This  institution  is  said  to  have  been 
found  exceedingly  advantageous,  not  only  as  an  industrial 
school,  but  to  the  master  who  has  founded  it,  for  on  a 
comparison  made  by  Mr.  Hartley  of  the  loss  sustained  by 
him  during  a  year,  taking  twelve  boys  of  the  Home  and 
twelve  apprentices  living  at  their  own  homes,  he  found 
that  the  loss  by  absence  amounted  in  the  whole  to  but 
lis.  3d.  from  the  college  boys ;  whereas,  from  the  ap- 
prentices living  with  their  parents,  the  loss  on  the  same 
account  exceeded  £40  dnring  the  same  period.  Mr. 
Hartley's  proposal  is  to  establish  similar  institutions 
throughout  the  country.  There  appears  to  be  little  or  no 
expense  attending  them,  such  as  is  usually  the  case  with 
Reformatory  Institutions.  A  small  house,  at  a  low  rental, 
capable  of  containing  about  fifteen  lads,  is  amply  large 
enough.  In  fact  they  might  be  self-supporting ;  for  em- 
ployers would  be  willing  generally  to  pay  for  the  board  of 
their  apprentices,  rather  than  receive  them  into  their  own 
houses — this  being  the  great  objection  to  taking  them  at  all. 


On  the  Weab  and  Tbab  of  Steam -boilebs. — Sib. — 
As  Mr.  Paget  has  omitted  (in  his  last  letter)  to  identify 
the  supposed  equivalent  passages  of  his  double-barrelled 
letter,  1  fancy  (hut  I  may  be  wrong)  that  my  priority  is 
established,  as  1  expected* it  would  be,  in  the  publication 
of  the  leading  causes  of  the  furrowing  and  pitting  of 
steam-boilers,  which  form  the  basis  of  his  paper.  About 
the  stay-bolts,  mentioned  incidentally  by  myself,  it  seems 
as  if  he*  has  just  succeeded  in  tracing  a  prior  publication  by 
Mr.  Colbiirn,  which  certainly  presses  rather  closely  upon 
me.  But,  if  he  know  of  tliis  before,  why  did  he  not 
acknowledge  it  in  his  paper  ?  And  if  he  did  not  know  of 
it,  why  did  he  not  acknowledge  my  publication?  It  is 
very  likely  Mr.  Colburn  sent  mo  the  paper  referred  to, 
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last  ai  Mr.  Paget  sent  mo  a  copy  of  his  paper  on  boilers ; 
but  I  don't  read  all  that  I  get  in  this  way.  Tou  know 
the  old  proveib : — *'  Though  you  may  take  a  horse  to  the 
water,  you  cannot  make  him  drink."  But,  on  Mr.  Paget's 
own  principles,  he  must  have  read  what  I  have  written 
and  quoted  in  your  columns  for  his  edification,  though  he 
did  omit  to  acknowledge  it. — 1  am,  &c.,  D.  K.  Clark. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mom.  ...B.  Geogntphieal,  8}.    1.  Colonel  L.  Pellj,  "  Journej  to  the 

Walubee  Capital,  interior  of  Arabia.^'    2.  Capt.  Allen 

Yonng,  **  On  the  Korea." 
Britiah  Arohlteett,  8. 
TlTts.  ...Medioal  and  Chirorgical,  8|. 
Zoological,  8|. 
Sjro-Egjptian,  7|. 
Photographio,  8. 
EthnoI(»{eal.    1.  **  Dr.  S.  Niliion,  "An  Attempt  to  explain 

8tonehenge."    2.  Dr.  Shortt,  "An  Acooont  of  a  Religiou 

FeetiTal,  oompriiing  Leaf-wearing  and  the  Hanging  or 

Cheddol." 
Wju>  ...Society  of  Arts.  Annual  Conilsrence,  12.  ConTenaiione,  8|. 
Microfloopioal,  8. 
Literary  Fond,  3. 
Archaologlcal,  8^. 
THUB8...Koyal,  8|. 

AnUqnanea,  8. 

Linn«an,8.     1.  Mr.Batee,  "OaNewPAMmidcv."    3.  Dr. 

Dickie,  "  On  Arctic  Alga.'*    3.  Prof.  OUrer,  "  On  Two 

Mew  Genera  of  AMcan  Anonaeea.** 
Chemical,  8.     Meters.  Frankland  and  Dappa,   **0a  the 

Lactic  and  Aerylio  Series  of  Adds." 
Homismatlc,  Y.    Annual  Meeting. 
PhUosophical  Club,  6. 
FBI Philological,  8. 


PAULIAMENTAK^    REPORTS. 


SESSIONAL  PRINTED  PAPERS. 
Par.  DOivtred  on  23ni  May,  1886. 

Numb. 
164.  BUls-Indosnre  (No.  2).  . 

161.  „      Coroners  (Ireland). 

367.  Gunpowder— Reports  by  Lieutenant- Colonel  Boxer,  R.A. 
290.  Metropolis  Turnpike  Roads— Thirty-ninth  Report  of  the  Com- 

misrioners 
296.  Leeds  liankruptcgr  Court—Official  Letters,  ftc. 
Turkey  and  Persia— Correspondence. 

De/irsred  on  26<A  Jfay,  1866. 
16Y.  Bills— Proeorators  (Scotland)   (as  amended  in  Committee). 
168.      „     Trusts  administration  (Scotland)  (as  amended  in  Com- 
mittee). 
160.      „      Malt  Duty. 

162.  „      Metropolitan  Houseless  Poor>  Lords  Amendment. 

163.  ,*      Drainage  and  Improvement  of  Lands  (Ireland)  (Pro- 
visional  Orders  Confirmation)  (No.  2). 

269.  Greenwich  Observatory— Correspondence. 

276.  Copper,  Ac— Return. 

276.  Mail  Contracts  (India,  Ceylon,  &c)— Returai. 

279.  Armstrcug  Guns— Report  of  Admiral  Kupcsr. 

286.  Taxes  (Great  Britain  and  Ireland)— Return. 

289.  Militaiy  t«avings  Banks— Account. 

294.  Mr.  Edmunds*  Resignation— Lords  Report. 

296.  National  Education  (Ireland)- Return. 

301.  Curraghof  Kildare— Correspondence. 

China  and  Japan— Order  in  Council. 

National  Education  (Ireland)— Thirty-first  Report  of  Com- 
missianeTS. 

Public  General  Acts— Cap.  17  to  26. 


Ipattnts. 


iVom  CommMontri  nf  Poteils  /ouriial,  Jvm»  2mI. 
QnAVTs  or  Protuioxal  PaoTaonov. 

Animal  diarcoal,  revivification  of— 1336— O.  H.  Ogston. 

Animal  charcoal— 1409— R.  Muller,  A.  T.  Weld,  and  J.  P.  Powell. 

Bedsteads— 1379— C.  Copus. 

Bottles,  flasks,  stoppers,  arc— 1320 — S.  T.  Garrett. 

Bottles,  securing  corks  or  stoppers  in— 1373 — R.  A.  Brooman. 

Calico- printing-1420— J.  Dale  and  A.  Paraf. 

Cannon,  rifling  muule-loading- 1332 — W.  Bpenoe. 

Coal  gas,  purling- 1886— W.  Davey. 

Cotton  presses    1423— Q.  Ashcrolt. 

Cotton-spinning— 1383 — T.  Marsden. 

Dlsh-oovers,  Ac,  wire  gauae— 1401— D.  Fowls  aad  H.  Brittala. 

DistUliaf  appamtna— 1383— J.  A.  Coi^y. 

Dual,  apparatus  te  ooUfleting- 900— B.  Leak. 

Kloctrldty,  prodaetion  aad  appUcatlgii  of— 1412— H.  Wilde. 

Bavek^Of— 1416— H.  GIbbe. 


Fabrics,  brocaded  and  omamimtal, 

Hillaa. 
Fabrica,  woven— 1316— T.  Smith  aad  H.  Ji 
Fire-arms,  breech-loading,  and  ear 
Fire-arms,  breech-loading— 1382— S.  EbraU. 
Gas-burners  and  chimney*— 1334— W.  Clark. 
Gasmeters— 1396— W.  Smith  and  O.  Brmra. 
Goat's  hair,  application  of  ta  toiltaHnn  of  hi 

Rush  ton. 

Hats,  fm  or  fielt,  machine  Ibr  ftiUiaip— 1314— E.  L.  Gixail 
Horse-shoes— 1026— W.  Clark. 
Hydraulic  cranes— 1421— H.  A.  Bonneville. 
Ix^  girders,  casting— 1304— J.  Goodwin. 
Knitung  nuKdiines— 1397— £.    Attanboroogh,    B. 

Blackburn. 
Land-cultimtion,  machinery  for— 1104 — ^D.  Qrelf. 
Letter-clipt— 1364— H.  E.  Dizoo. 
Locks— 1406— W.  Hodson. 
Locomotive  engines— 1368— W.  MontgonMrie. 
Looms— 1417— T.  Calvert  and  D.  Montgom«7. 
Mangles— 1418— H.  Nuan. 
Manumotive  carriages    1388 — Q.  R«ad. 
Manure,  liquid,  apparatus  tat  diatribvtiaf— 1300— €.  8.  \ 
Nitrogen  and  sulphur,  obtaining  oomponnrte  of— Ufli— T; 

and  M.  D.  Rncker. 
Oil,  Ac,  raising  fh»n  deep  wella— IS82— W.  K.  Newlsa. 
Ovens  for  l»ead-baking— 1346— J.  Dawlidu 
Paper-haiufiogs— 1389— J.  Wylie  and  J.  K«w. 
Photographing  on  wood,  Ac— 1174 — W.  H.  Soiith. 
Pile-driving  machinery- 1378— W.  Sassto. 
Piles,  maohlneiy  for  cutting  off  the  apptr  pnTtsoC—l 

and  J.  Slater. 
Ploughs— 1326— J.  Eddy. 
Printing  machines— 1344— R.  and  H.  HarriM. 
Railways,  communication  between  pswcugtii  aad  g««i  i 

W.  Chubb  and  S.  F^. 
Railways,  securing  rails  on  permanent  waj — 1306— W. ' 
Refiigerators— 1406— J.  H.Johnson. 
Saw-mills— 1340— G.  Ennis. 
So^ews  and  screw-drivers— 1387— A.  Y.  Newton. 
Screw- cutting  apparatus— 1411— £.  MoNnllly. 
Sewing  machines— 1337— J.  Laing. 
Sewing  machines— 1384— H.  de  Momaj. 
Sewing-machines— 1407— J.  M.  Clementa. 
Stays,  corsets,  Ac,  fksteningsiqiporta  of— IW    B. 
Steam -cranes— 1342— C.  J.  Appleby. 
Time-pieces  and  docks— 1416^H.  Adler. 
Water-gauges  and  cocks— 1330— A.  Weir. 
Weaving,  power  looms  for- 1807— W.  Jamicaon. 
Yam,  machine  for  tying  hanks  of;  prerlooi  to 

Caldwell. 
Yams,  dyeing  aad  siting- 1413— I.,  W.,  aad  J.  Holt,  waky 
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Cartridges,  loading— 1463— O.  G.  Bossej. 
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R.  A.  Brooman. 
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J.  Vaughan. 

G.  Rooper. 

E.  Brooke. 

R.  Mathers. 

C.  KendalL 

G.  W.  Belding  and  O.  M. 

Holman. 
J.  G.  Tongue. 
M.  Henry. 
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J.  Peterson. 
E.  Sannden. 
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1.  W.  Mnlr. 

S7.  J.  C. 


arti 


06.  R.  Chidlsj. 
606.  W.  R. 
726.  R.O«tn. 
T86.  J.  H. 
83S.  J.TtfL 
•60.  J.Tlait. 
Mt.  J.  H. 
08L  J.  B. 
IIM.  J. 


PATRVrS  OV  WHICH  THB  STAMP  DOffT  OV  Ot  Bift 

1637.  A.  QUbey.  

1663.  J.  Whitworth. 
1684.  O.B.  Toselli. 
1867.  E.  C.  Niehotson. 
1699.  P.  M.  Parsons. 
1674.  S.  Weston. 
1677.  A-  H.  Perry. 


I  int.  Q. 
im.  F. 

1 17tf.  J. 
Iflt.  Ow     _. 
ITOS.  W.  B. 


PATHHTS  OH  WHICH  THB  BTAHP  lima 

1219.  J.  Yoong  and  J.  Sliug. 
1239.  C.  WheatitOBt. 


IUM.11. 


^mml  uf  % 


THE 


mk  uf  ^xh 


AND  OF 


THE  INSTITUTIONS  IN  UNION. 


111th  Sbsbion.] 


FRIDAY,  JUNE  16,  1866. 


[No.  656.   Vol.  XIII. 


TATtLE       OF       CONTENTS. 


oBoaBoemeJits  bj  t|ie  Cooncil :— >MQ«i- 
ol  Edacfttion  Gommltteo  —Final  Ezn- 

mioatioDi,  1865 Page  60S 

RcetdLigf  of  the  Society: — Conrena- 
doae  —  Foorteenth    AmmAl    Con- 
fercQCO      *M        •••        ••*        .••        •.*  605 
iae  Arti :— Honament  to  Pedro  IV.  at 


Lisbon — Monument  to  Engeno   Deln- 
croU— Exhibition  of  Gaiicatoret  •    ...  615 
Gommeroo :— Preaerrstion    of    Shipi— 
Goano  in  France— The  ExhiUtion  at 
Bonbay     ...        ...        ...        ...        •••  516 

Colonies : — Intercolonial  Cottoms         ..•  616 
Ubitoarj :— Sir  Joseph  Pazton 616 


Notes:— The  Co-operative  Principle  in 
France  ...        ■••       ...       ...  51y 

Correspondence :— >On  the  Wear  and  Tear 
of  bteam  Boilers— Atmospheric  Bail- 
wars  ...         ...  ...        ...  617 

Meetings  for  the  Ensuing  Week  ...       .^  618 

Patents         ...       ...  618 
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MusioAii  Education  Committee. 

This  Committee  are  now  meeting  once  or 
ftener  in  the  vreek.  They  have  taken  evidence 
•om  bir  George  Clerk,  Bart,  Mr.  H.  P.  Chorley, 
Ir.  Otto  Goldechmidt,  and  Mr.  Lncas,  the  Prin- 
ipal  of  the  Royal  Academy  of  Music,  which  will 
e  published  in  the  Journal, 


FiNAii  Examinations,  1865. 

The  following  alterations  and  additions  should 
i  made  in  the  list  of  successful  candidates  : — 

Omit  875 — Ashinore,  Isaac,  18,  St.  Thomas's  Young 
[en's  Chiistiao  Inst.,  papU  teacher. 

After  869~BradbUT7,  Edwin,  omit  Arith.  (Sd).  he  not 
iviog  worked  a  paper  in  that  subject. 

For  1388— Fielding,  John,  17,  Bndford  M.I.,  clerk, 
lith  (2d),  read  1837,  Alfred  Goalton  Hooper,  18,  Bnd- 
«d  M.I.,  banker's  clerk— Arith.  (2d) 


UtomMngs  iof  tire  S^amlu* 


Conversazione. 

A  Conversazione  took  place  at  the  South  Ken- 
ngton  Museum  on  Wednesday  evening,  the 
ith  inst.,  when  about  3,700  members  of  the 
ociety  and  their  friends  were  present.  The 
)mpany  was  received  on  entering  by  Mr.  Wil- 
am  Hawes,  Chairman  of  the  Council.  The 
aiids  of  the  Royal  Artillery  and  of  the  Cold- 
tream  Guards  were  in  attendance,  and  per- 
)rmed  selections  of  music  during  the  evening. 

The  exhibitions  of  Portrait  Miniatures,  and  of 
he  Raphael  Cartoons  were  open,  and  excited 
onsiderable  interest. 


Fourteenth  Annual  Conference. 
The  Fourteenth  Annual  Conference  of  the 
Representatives  of  the  Institutiens  in  Union, 
and  the  Local  Educational  Boards,  with  the 
Council  of  the  Society,  was  held  at  the  Society's 
House  on  Wednesdifty,  the  14:th  inst,  at  12 
o'clock,  noon.  William  Hawes,  Esq.,  F.G.S., 
Chairman  of  the  Council,  presided. 

The  following  is  a  list  of  the  Institutions  and 
Local  Educational  Boards  represented  at  the 
Conference,  with  the  names  of  their  respective 
representatives : — 

Aldershot  and  Famham  Board' 
of  Education 


Alton  Mechanics'  Institution {  ^PrelSenr    ^'"'*^' 

Ashford  Mechanics'  Institution...  {  ^prSt^*"*'^"^"^' 

^?ofeSi\re?i^^^^^  }  ^-  ''  Baxter. 

Banbniy  Mechanics'  Institute  •  •  {^h^S**^®'^^*' 

Bcrkhamstead  Mechanics'  Insti-  \  Rev.    J.    Hutchinson, 

tution )     President. 

Blackburn   Literary,    Scientific,  )  Mr.  U.  H.  Hutchinson. 

and  Mechanics*  Institution    ...  j  Mr.  W.  £.  Smith. 
Bradford  Meohanics'  Institute  ...    Mr.  J.  G.  Best. 

Rev.  C.  F.  Hildyard, 

President. 
Mr.  J.  M.Wike,  Vice- 
President. 
Mr.  W.  Lawaon,  M.P. 
^Mr.  E.  Potter,  M.P. 
Chatham,  &c..  Mechanics'  Insti- 1  Mr.  H.  O.  Adams. 

tution 
Christchurch  Mechanics'  losti- ' 
tution 


Mr.  Barrow  Rule. 


Bury  Athennuta 


Carlisle  Mechanics' Institution... 


Faversham  Institute 


Mr.  H.  P.  Mann. 
Mr.  Joseph  Clark,R.A. 
Rev.  Z.  Nash. 
Mr.  F.  W.  Monk. 


iMr.  J.  A.  Anderson.' 

Gilford  (Ireland)  Young  Men's  Ij^^y^j^, 

Mutual  ImproTement  bociety.  j 
Glasgow  Institution  Mr.  Alexander  Craig. 

Hastings  Mechanics'  Institute  ...  (  ^['  ?• '.•     hIJI^I^' 


Hertford  Local  Board 


I  Mr.  Joshua  Huggett. 
(Mr.     J.     8.     Foster, 
J      Secretary. 

Hit  chin  Mechanics*  Institution...     Mr.  Joseph  Pollard. 

Hudderstield  Meclianics'  Institu- 1  Mr.  Hiley. 
tion J  Mr.  Stavenhagen. 
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Hyde  Meohanici' InatitotiOD    --{^pr^deT  ^'^*^^^ 
Kent  Aiiodatkm  of  InsUioie. ...  {  ^;  f'^'  ^f  ™«- 

of  iMtltUteS    ^^    rj.^^^^  j^^^^ 

Lichfield     Free     Libiary     and  1  Captain  Dyott,  Chair- 

Muaenm i     man. 

fMr.  W.    H.    Nevni, 

President. 
^  Ml.    R.    T.    Howell, 
Vice-President. 
Mr.  L.  D.  Beyan. 
London,  Bank     of      England  Y 

Library  and  Literary  [  Mr.  John  Coe. 
Aaaociation 


Llanelly  MechanicB'  Institution 


»f 


f» 


ft 


fi 


>f 


ft 


fi 


City  orison  Com«{g5^-/4a'^'^- 

Greville  House,   Pad- f  Mr.  Bright, 
dington   i  Mr.  Faulkner. 

Mechanics' Institution  {  ^Jj;  i;-^anSe!- 
„       LocalBoard    Mr.  T.  A.  lieed. 

{Mr.   E.  Hay   Currie, 
Hon.  Sec. 
Mr.  H.  H.  Sales. 
St.  George's  and    Bt.) 
James's  Westminster  vBev.  Q.  B.  Maeilwain. 
LocalBoard   j 

„      Walworth  Literary  and  1^^   x  a  vmj-*:*« 
Scientific  Institution  J*'-  "^^  ^'  -WoWwritt. 

o^  ^'^ { SSL^K'"-^- 

Peterborough  Mechanics'  Insti-|Mr.    J.    F.    fientley, 

tution )     President. 

South  Staffordshire  Association...    Mr.  John  Jones. 

Yorkshire  Union    Mr.  Bamett  Blake. 

The  Secretary  read  the  following 
Bbport   to  thk  Council  or  the  Sooizty  fob 

THE   EnOOUBAOEMENT    OF   AbT8,    MaNUFAO- 
TUBES,  AtfZ)  GOMMBBOE. 

Obmtlemen, — ^In  reporting  to  you  the  Pro- 
ceedings of  the  Society  in  connection  with  the 
Union  of  Institutions  for  the  past  year,  I  have 
the  pleasure  to  record  that  Walter  Slater,  of  the 
London  Mechanics*  Institution,  one  of  the  success- 
ful candidates  of  last  year,  has,  after  a  competi- 
tive examination  before  the  Civil  Service  Com- 
missioners, obtained  an  assistant  clerkship  in 
the  Privy  Council  Office,  the  nomination  being 
placed  at  the  disposal  of  the  Council  by  Earl 
Granville,  one  of  the  Vice-Presidents,  who  has 
thus  evinced  the  continued  interest  which  he 
takes  in  promoting  the  success  of  the  Society's 
proceedings.  Year  by  year  it  has  been  my  duty 
to  record  an  increase  in  the  work  of  the  Union, 
and  this  year  form.s  no  exception  ;  indeed,  there 
has  been  a  larger  increase  in  the  numbers  ex- 
amined at  the  Final  Examination  than  in  former 
years.  The  number  of  candidates  examined 
this  year,  is  1,100,  being  an  increape  of  181  over 


1,068  examined  last  year,  while  the  increase  of 
last  year  over  the  previous  one  was  only  112. 

The  number  of  local  centres  at  which  the 
Examinations  have  been  held  is  100,  where  tk 
Local  Boards  have  conducted  the  Society's  Fin&i 
Examination  of  the  1,199  candidates  who  worked 
papers  this  year.  The  number  of  papers  workei 
has  been  1,744,  as  compared  with  1,540  l^i 
year,  showing  an  increase  of  204 ;  and  the  So- 
ciety's examiners  have  on  these  papers  awarded 
1,351  certificates,  viz.,  315  first-class,  519  ie- 
cond-class,  and  517  third-class,  leaving  393  to 
which  the  examiners  have  not  thought  it  ligk 
to  award  any  certificates. 

The  corresponding  result  of  last  year's  Eli- 
mination gives  the  total  certificates  awarded  u 
1,222,  divided  into  first-class,  236 ;  second-diA. 
479 ;  third-class,  507,  with  818  papers  to  wkid 
no  certificates  were  given. 

Included  in  the  above  total  of  candidates  iot 
the  present  year  were  35  female  candidates,  ot 
whom  26  obtained  certificates. 

The  detailed  results  of  the  ExAiainatioD6,  of 
which  the  above  is  a  summary,  are  given  in 
Table  It.,  page  511,  which  shows  the  manner  k 
which  the  different  subjects  have  been  selecte>l 
by  the  candidates. 

The  Prince  Consort's  Prize  of  25  guinea, 
graciously  continued  by  Her  Majesty  the  Queen, 
has  been  won  this  year  by  Thomas  Healey,  of 
the  Burnley  Mechanics'  InstitutioD,  a  book- 
keeper, who  in  the  present  year  and  during  the 
three  preceding  years  has  obtained  the  greatest 
number  of  first-class  certificates,  viz. : — 


1862. 


ft 


18S3. 
1864. 


»» 


?t 


1865. 


tt 


Arithmetic — Fint-dags  CertiBcaie. 

Eof^lish    History  — First-data   Certificate,  ritli 

Second  Prize. 
Book-keepiDg-^Firit^km  Certificate. 
Algebm—Fint-elaas  CeriiScate»  with  Fint  Prin. 
MensuratioD — First-clan  Certificate,  with  Secoti 

Prizo 
Chemistiy— FirBt^ass  Certificate,  with  Seedii 

Prize. 
Music— Fint  class  Certificate,  with  First  Prbc. 
Animal  Physiology — First-dasa  Certificate,  wiiH 

Fh-st  Prize. 


The  number  of  prizes  awarded  this  year  h*? 
been  51,  as  compared  with  55  last  year,  aud  tht 
money  amounts  in  the  two  years  (1864  and  18»>?' 
are  respectively  £217  5s.  and  £211  5fl.  Tlas'^ 
exclusive  of  the  Boyal  Horticultural  Society » 
prize  of  £5  which  has  been  awarded.  I^ 
reference  to  prizes,  I  must  not  omit  to  men- 
tion that  one  only  of  the  five  prizes  offered  U 
the  Royal  Horticultural  Society,  for  the  en- 
couragement of  gardeners  to  make  themselyc? 
acquainted  with  the  scientific  and  botaiui^i 
principles  in  wliich  their  practice  should  w* 
founded,  has  been  taken.  A  few  cornpetit'^J^ 
only  appeared,  but  it  must  be  borne  In  lom 
that  these  prizes  were  offered  after  the  Poo<^J* 
Programme  for  the  year  had  been  pnb1i!»hcd.  <«' 
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Aldenhot  and  Faxniiani  DiBtrict   • « . . 
BomlOT^  [Bart  LanoaiihiTe  Union}  < . . , 

(Suiftonuxch 

Deibv 

Kdi&ourgh  [Fhilosophioal  Institotion] 

HaitingB  aiui  St.  Ijaonaid's    

Hotibrd     •••••• ••••••••.. 

Keoot  AMOctation  of  Inatitutes    

Lancashire  and  Gheihire  Union 

liyeroool  Ckillege 

•London  rMetropolitan  iLjaooiatioii]. . 

South  Staabrdahire  Aasodalion 

Whitby 

Worcdstorihixe  Union 

Yoijc  Institate  

lorkihire  Union 

TOTALB...*.. 


1 
4 
1 
1 
1 
1 
4 
3 

39 
1 

16 

12 
1 
7 
1 

22 


115 


HIORSS  ORAOB. 
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4 
13 
10 
1 
6 
8 
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13 
220 
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43 

3 

23 

4 
107 


539 
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13 

10 

1 

6 

8 

1 

11 

46 

9    « 

20 

29 
3 

11 

3 

38 


197 
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4  • 

1 

•  • 
1 
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42 

*• 

•  • 

10 


55 
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•  a 
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•  • 
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7 

• « 


12 


LOWBB  GBABE. 


ICiLB 


FiMALS 
OAlMDAtM. 
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7 
4 


14 

29 

410 

5 

868 

74 

•  • 
36 

289 


1,236 


6 

•  • 
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8 
16 

113 
4 

127 
38 

•  • 
8 

179 


503 
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50 
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86 
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69 


214 
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16 

•  • 
35 

6 

•  • 

38 


97 


'  Theto  RTMnfnattoni  wertt  held  at  a  later  date,  on  papers  of  a  limUar  eharacter,  prepared  bj  the  Baumfnett  of  tlie  Awodatlon. 


thus  but  short  and  insufficient  notice  could  be 
giTen. 

In  the  Appendix  to  this  report  will  be  found 
ihe  remarks  of  the  examiners  on  the  character 
of  the  present  year's  Examinations.  The  Tables 
Aow  the  oconpations,  actual  or  intended,  of  the 
vinous  eandidatee  in  respect  of  whom  returns 
were  received  as  intending  to  be  examined,  some 
of  whom,  however,  were  unable  to  fulfil  their  in- 
tentions, leaving  the  number  actually  examined 
1,198,  as  before  stated.  This  year  there  has 
l)een  in  operation  the  system  wluch  was  set  on 
foot  last  year,  of  appointing  visiting  officers  in 
^^  Union,  to  represent  the  Society,  and  to 
<^t  in  organising  the  classes  for  adult  teaching, 
and  give  aid  in  the  formation  of  Local  Boards,  and 
information  with  respect  to  the  Examinations. 
Thus  visiting  officers  have  been  appointed  for 
five  Unions,  as  follows : — 

IjaocMhire  and  Cheshire  Union,  Mr.  Thomas  Lawion. 

Metiopotitan  Association  Mr.  H.  H.  Sales. 

Soath  Staffofd  AanoiaUon Mr.  John  Jones. 

WorccBtershiro  Union    Mr.  F.  Marcus. 

Yorkshire  Union     Mr.  Barnett  Blake. 

The  system,  however,  has  been  too  short  a  time 
^  operation  to  show  any  decided  results  in  re- 
ference to  the   Examinations,  though,   without 
doubt,  the  labours  of   these   gentlemen    have 
tended  to  increase  very  materially  the  efficiency 
<ii  the  Institutions  as  educational  establishments. 
It  will  be  remembered  that  in  my  last  Report 
I  nientioned  the  appointment  bv  the  Council  of 
an  Kducation  Committee  of  tho^  Society,  which 
«|JiouJd  iuchule  representatives  from  the  various 
'"i^triet  unions,  and  whose  duty  it  should  be  to 


advise  the  Council  with  reference  to  the  pre- 
paration of  the  Programme  of  Examinations,  both 
elementary  and  final,  and  also  to  supervise  the 
preparation  of  the  papers  for  the  elementary 
examinations,  a  work  formerly  performed  by  a 
body  known  as  the  Central  Committee,  with 
which  the  Society  was  only  indirectly  connected. 

This  modification  in  the  arrangements,  which, 
as  I  explained  last  year,  was  made  principally 
with  the  view  of  avoiding  the  confusion  that 
inevitably  resulted  from  the  anomalous  position 
of  the  Society  in  the  Central  Committee,  is  be* 
lieved  to  have  worked  satisfactorily.  The 
number  of  candidates  has  considerably  increased, 
although  the  Southern  Coonties  Adult  Educa- 
tion Sodety,  which  adopted  this  system  last 
year,  has  tlus  year  not  done  so ;  moreover  the 
number  of  centres  of  examination  has  been  larger, 
shov«ing  that  the  interest  in  examinations  of  this 
character  has  been  spread  over  a  wider  area. 

Last  year  these  examinations  were  held  by 
10  district  unions  or  boards,  at  104  centres  ; 
this  year  16  district  unions  or  boards  have  held 
them  at  115  centres.  In  1864  there  were  1,795 
candidates,  of  whom  877  obtained  certificates. 
Of  these,  485  were  higher  grade  candidates,  of 
whom  170  obtained  certificates;  1,360  lower 
grade,  of  whom  707  obtained  certificates ;  this 
year  the  whole  number  of  candidates  examined 
was  2,044,  of  whom  809  obtained  certificates, 
the  proportions  being  594  higher  grade,  with  209 
successful ;  and  1,450  lower  grade,  with  600 
snecessfuL  The  tabular  statement  shows  that 
among  the  higher  grade  candidates  were  55 
feninles,   12   only   obtaining    certificates  :    and 
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among  the  lower  grade  were  214  females,  with 
97  BuccessfuL 

It  will  be  readily  understood  that  these 
numbers,  large  as  they  are,  most  inadequately 
represent  the  amount  of  encouragement  really 
afforded  to  the  progress  of  Elementary  Edu- 
cation by  the  various  Local  Boards  and 
InstitutionB  connected  with  the  Society.  A 
considerable  number  of  them  prefer  adopting 
a  scheme  of  elementary  examinations  of 
their  own.  Happily  there  are  many  highly- 
educated  men  on  these  boards  who  are  perfectly 
capable  of  setting  papers  in  such  subjects  as  are 
usually  included  in  the  term  elemen^ry  educa- 
tion, or  of  examining  their  candidates  vivd  voce; 
and  the  reports  of  many  of  the  Institutions  show 
that  periodical  local  examinations  in  those  sub- 
jects which  may  be  said  to  form  the  basis  of  all 
education  are  held  in  many  localities  with  the 
best  results. 

In  order  to  afford  you  more  detailed  informa- 
tion as  to  the  state  of  many  of  the  Institutions, 
I  cannot  do  better  than  quote  from  the  reports 
of  our  visiting  officers : — 

Mr.  Bamett  Blake  reports  as  follows : — 

There  has  been  a  oontinued  fiivounble  progress  of  the 
MechaDics'  iDstiiotes  of  Torkshiie,  ootwithstandiog  the 
oocaiiioDal  instaDces  of  depression,  and  a  few  cases  of 
fitilnre  from  exceptional  caoses.  In  the  important  feature 
of  number  of  members,  there  are  forty-two  Institutes  in 
which  there  has  been  a  decrease  of  823  members  in  the 
aggregate,  but  this  is  more  than  compensated  by  fifty-five 
other  Institutes,  showing  an  increase  to  the  extent  of 
1,281  members.  Of  the  larger  Inrtitutes,  Leeds,  Bradford , 
Balifax.  Huddersfield,  Wakefield,  Darlington,  Dewshury, 
West  Hartlepool,  Scarborough,  Bingley,  and  Keighley, 
show  an  increase  considerably  exceeding  the  slight 
diminution  of  numbers  in  a  few  others.  It  is,  however, 
still  more  satisfactory  to  notice  the  much  greater  im- 
provement in  the  number  of  class-pupils,  which  in  fifty- 
nine  Institutes  amounts  to  above  18  per  cent,  over  last 
year.  Much  of  this  improvement  may  fairly  be  attri- 
buted to  the  examinations  of  the  Society  of  Arts  which 
have  been  materially  promoted  by  the  Elementary  £x- 
aminstionf.  The  advantages  have  been  brought  more 
prominently  before  the  members  of  the  smaller  Institutes ; 
success  has  been  more  apparently  within  reach,  and  con- 
sequently more  highly  appreciated,  and  in  several  instances 
it  baa  led  to  the  candidates  who  were  induced  to  submit 
to  the  lower  ordeal  being  encouraged  to  try  for  the 
higher  certificates.  Nor  is  the  beneficial  influence  limited 
to  that  which  appears  in  the  number  of  successful  can- 
didates. At  the  presentation  of  Elementary  Certificates 
and  Prizes  great  interest  is  excited,  and  a  stimulus  given 
to  many  others  to  strive  by  mental  application  to  achieve 
similar  honours.  I  have  been  present  on  such  occasions 
at  Eston  Mines,  Hebden  Bridge,  Hunslet,  Leeds,  Oesett, 
Scarborough,  Slaidburn,  Stockton,  and  Thirsk,  where  the 
most  lively  intei'est  was  manifested,  and  further  encourage- 
ment i{iven  by  the  offer  of  local  prices  in  addition  to  ihoffe 
given  by  the  West  Riding  Educational  Board.  The 
Elementary  Examinations  have  been  held  this  year  at 
twenty-one  places  in  the  Yorkohiro  Union  where  Local 
Boards  were  established  for  the  purpose,  and  as  seven  of 
them  were  for  the  first  time  it  is  hoped  that  as  every  year 
they  become  better  known  the  system  will  be  still  further 
extended.  Of  117  candidates  in  the  higher  grade 
only  forty  were  suocesslul.  Of  the  whole  number  76 
paawd  in  Arithmetic,  but  22  hWed  from   insuflScient 


number  of  marks,  and  10  failed  in  two  additioul 
Eubjectfi.  Of  868  candidates  in  the  lower  grade  there 
were  217  successful.  Of  the  whole  number  297  paa^d  in 
arithmetic,  and  of  these  19  failed  from  insufficient  ntuaber 
of  marks,  and  60  failed  in  two  additional  subjects.  As 
the  greater  number  of  the  candidates  are  employed  dnrio* 
the  day,  and  have  only  the  evening  classes  of  the  losti- 
tute  by  which  the  imperfect  education  of  the  day-acbocl 
can  be  carried  out,  there  is  great  difficulty  in  instmctiog 
them  in  history  and  geography  sufficiently  for  the  Rquin- 
ments  of  the  Elementary  Examinations.  It  is  therefn? 
by  many  considered  desirable  that,  in  the  lower  gndeit 
least,  it  should  be  necessary  only  for  the  candidate  to  pu 
in  one  subject  besides  reading  and  arithmetic  There 
is,  however,  no  doubt  that  the  system  is  effix^tmg  mod 
practical  good  by  promoting  a  sound  baaia  of  instnictku 
and  in  many  instances  preparing  candidates  for  the  vm 
advanced  Examinations  of  the  Society  of  Arts.  1^ 
success  of  the  system  of  Elementary  Examinations  »« 
be  still  more  evident  when  taking  into  account  the  h:p 
number  of  candidates,  and  bearing  in  mind  that,  with  fet 
exceptions,  the  larger  Institutes  of  Torkahire  haTeooi 
yet  adopted  it.  Another  good  effect  is  the  encoon^- 
ment  of  the  practice  of  plain  needlework  by  young  womes 
of  the  working  population,  which  is  apparent  not  ooK  k 
the  increasing  number  ot  female  candidates,  but  also  h 
the  increase  of  female  members  of  Institutes,  whicK 
amounts  to  nearly  sixteen  per  cent,  in  71  Institutes  m  tb4 
Yorkshire  Union.  This  is  an  encouraging  sign  of  prognsEi 
and  the  more  valuable  as  it  is  the  training  of  toe  ^tm^ 
of  working  men  and  the  mothers  of  oar  future  popolstioQ. 
Some  difficulty  is  experienced  in  carrying  on  the  work  d 
adult  education,  owing,  in  a  few  instances,  to  the  want  of 
competent  teachers,  but  more  often  to  the  ineffideneT  of 
accommodation  for  classes.  This,  however,  is  endeavoarsd 
to  be  obviated  by  the  erectton  of  buildings,  and  seveni 
Institutes  are  now  making  exertions  to  raise  funds  for  the 
purpose.  At  Bingley,  and  at  Gottingley,  a  neighboaring 
village,  very  excellent  buildings  have  lately  been  coo- 
plet^;  whilst  at  Addingham,  Almondbuiy,  Calverkr. 
Cleckheaton,  Hartiepool,  Leeds,  Lockwood,  Bothvell 
Saltaire,  and  Shipley,  funds  are  being  raised  with  a  fic 
prospect  of  success.  In  the  reading-rooms  of  Ini(tiiiite> 
there  is  an  increase  in  the  number  of  newspapers  tod 
monthly  publications,  with  a  very  alight  falling-off  in  tbo 
number  of  weekly  and  quarterly  publications,  so  that  tbii 
department  of  the  Institute  is  well  maintained.  Id  the 
libraries  of  97  Institutes  there  has  been  an  addition  doiio; 
the  year  of  more  than  seven  thousand  volumes,  vhicb 
shows  an  inci^easing  desire  for  literuy  pursuits,  and  9f 
far  encouraging.  Upon  the  whole,  therefore,  after  ua^ 
allowance  for  the  few  instances  of  failure,  and  the  flods^ 
tions  to  which  a  busy  people  are  always  liable,  then  e 
much  reason  to  be  satisfied  with  the  condition  and  ptVj 
specta  of  the  Institutes  of  Yorkshire,  and  as  the  praciici! 
stimulus  which  is  given  to  mental  ooltivatioo  by  th« 
Society  of  Arts  in  its  Annual  Examinations  becomes  y«-' 
by  year  better  known,  there  is  fair  ground  to  expect » 
still  increasing  spread  of  education,  and  its  accomptoyicg 
blessings  in  a  more  civilised  and  moral  population. 

In  reference  to  the  InstitutionB  in  the  Metro- 
politan DiBtriet,  Mr.  Sales  writes  as  follows:— 

"  The  principal  feature  in  the  work  of  the  Society  ^^ 
Arts,  connected  with  Metropolitan  Institutions  dnring  t^f 
past  rear,  has  been  the  eMsblishment  of  evening  fl'^f^ 
on  the  basis  of  the  City  of  London  College  and  Lwn*ori 
Mechanics'  Institution.    These  classes  are  held  in  Khoo^- 
rooms,  as  the  Bromley  Evening  Clssses ;  or,  as  in  the  caf< 
of  the  West  London' Youths'  Institute,  form  prt  of « 
Institution.    In  either  case  the  general  principle  is  the 
same,  viz.,  independent  class  instruction  under  duly  qnali* 
fied  teachers.    The  extension  of  this  system  will  pwdua 
an  annual  increase  of  candidates  in  the  Society's  examiw- 
tions.    In  the  institutions  In  the  district,  little  din^ 
educational  work  is  carried  on ;  but  I  hcUeve  that  thw  i- 
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owing  to  the  prevaleot  sjrstem  of  wtabliahing  classes  wiih- 
oat  regard  to  the  reqiyrements  of  the  members,  and 
pltciog  them  in  the  hands  of  unpaid  teachers.  The  work- 
iDg-cIajBes  who  frec^uent  these  Institutions  are  willing  to 
pay  for  the  instruction  they  require,  bat  are  keen  enough, 
00  the  one  hand  to  know  what  subjects  .are  necessary  for 
their  individual  advancement,  and  on  the  other  to  discern 
the  failings  of  the  system  of  voluntary  tuition.  As  the 
eveoiog  class  scheme  becomes  more  generally  adopted, 
greater  progress  will  distinguish  the  operations  of  the 
Mechanics'  Institutions,  Mutual  Improvement  Societies,  or 
bf  what  other  name  they  may  be  called.  In  addition  to 
the  reading-room,  most  Institutions  include  in  their  pro 
gnmuie  lectures,  discussiooa,  and  choral  societies,  at 
irhicb  the  atteniiance  is  ^^enerally  satisfactory.  At 
tireville-house  Library  and  Reading-room  a  brass  band 
bu  been  organised,  and  is  very  popular  among  the  mem- 
b^  Only  one  Working  Men's  Club  is  in  union  with 
the  Society  in  London,  but  having,  by  request,  attended 
maoy  meetings  of  clubs,  and  explained  the  operations  of 
the  Society,  I  hope  that  during  the  ensuing  autumn 
diiaes  may  be  established  in  many  clubs.  In  the  Duck- 
!&«  Club,  Westminster,  a  sotmd  educational  work  is 
being  carried  on.  Established  for  the  lowest  classes  of 
the  poptilation,  and  frequented  by  them,  it  is  not  to 
be  Mipposed  that  the  attainments  of  the  members  are 
safficient  to  bring  them  within  the  scope  of  the  Final 
Examinations,  nevertheless  the  instruction  given  produces 
perceptible  and  gratifying  results." 

Mr.  MarcnBy  of  the  Worcestershire  Union, 

reportfl — 

That  the  Union  at  the  present  time  embraces  28  Insti- 
totioos  and  Twelve  Night  Schools.  The  members  of  the 
loititutes  in  Union  and  the  attendants  at  the  Night  Schools 
have  largely  increased  in  numbers,  and  the  schools  are 
moch  better  taught  and  managed*  The  results  of  the 
Elementary  and  other  Ezaoodnatiions  are  also  of  a  highly 
eaooanging  character,  the  numbers  being  largely  in  excess 
of  previous  years.  In  the  Elementary  Examinations  by 
the  Society  of  Arte  there  were  for  the  Higher  Grade  23 
candidates,  of  whom  11  passed ;  for  the  Lower,  36  can- 
didates, of  whom  8  passed.  This  Union  offers  special 
cncoaragement  to  the  candidate  for  these  examinations  by 
swarding  three  prizes  (£2,  £1  lOs.,  and  £1)  to  the  best  in 
the  Higher  Grade,  and  four  prizes  of  10s.  each  to  the  best 
m  (he  Lower  Grade.  For  the  Final  Examination  of  the 
Society  of  Arts  there  have  been  19  candidates  from  the 
foUowing  Institutions: — Redditch  Literary,  Kidder- 
miiuter  Mechanics',  Worcester  Catholic,  and  Bromsgrove 
Uteraiy.  These  numbers  would  have  been  largely  in- 
oeued  were  it  not  that  several  of  the  Institutes  in  Union, 
bdog  also  in  alllanoe  with  the  Staffordshire  Adult 
Education  Society,  have  elected  to  be  examined  under  that 
Board.  In  addition  to  the  Society  of  Arts'  Examinations, 
the  Worcestershire  Union  has  had  special  examinations, 
and  awarded  prizes  of  its  own. 

Mr.  Jones,  of  the  South  Staffordshire  Asso- 
ciation, says : — 

The  area  covered  by  this  Association  has  to  a  coo- 
uderable  extent  been  seriously  unsettled  during  the  past 
year  by  a  succession  of  labour  disputes,  which  have  in- 
joriouiily  affected  the  position  of  many  of  the  leading 
iiutituiions  of  the  district.  At  the  same  time  several 
societies  have  extended  their  operations.  The  Willenhall 
Literary  Institution  have  completed  a  new  and  commo 
dious  building,  and  have  largely  increased  their  member 
^t.  The  class- work  connected  with  the  luHtitutes  in 
Uoion  has  been,  in  the  majority  of  instances,  interrupted 
by  the  cause  above  mentioned.  The  Wolverhampton 
Workios:  Men's  Gollege—a  society  which  for  seven  years 
has  successfully  conducted  a  large  number  of  classes — has 
not  this  season  been  so  well  attended,  and  is  about  to  be 
sospended.    On  the  other  hand,  the  number  of  evening 


schools  has  this  season  increased.  I  should  here  explain 
that  the  institutions  in  this  district  do  not  as  a  rule  take 
up  instruction  in  elementary  subjects,  as  is  the  case  in 
Lancashire  and  Yorkshire ;  this  part  of  the  work  of  adult 
education  is  carried  on  by  evening  schools.  The  Dudley 
Mechanics'  Institute  alone  has  an  evening  school  as  a  part 
of  its  organisation,  and  it  has  this  season  been  even  more 
sQooessfui  than  in  any  former  year.  The  number  of  Insti- 
tutions in  union  with  the  Association  is  nearly  thirty,  but 
of  these  only  a  small  proportion  are  connected  with  the 
Society  of  Arts.  Several  large  institutions,  lying  just  on 
the  con6ne8  of  the  district,  have  applied  for  visits  firom 
me.  and  I  have  been  able  to  stimulate  them  to  prepare 
candidates  for  the  Society  of  Arts  Examination.  On  the 
whole  I  may  say  that,  notwithstanding  the  temporary  de-  - 
pressioii  before  mentioned,  there  has  been  much  work  done 
during  the  season,  and  there  is  every  prospect  that  another 
winter  will  be  much  more  satisfactory  than  the  last. 

Mr.  Lawton,  of  the  Lancashire  and  Cheshire 
Union,  reports — 

The  working  and  progress  of  the  Union  of  Lancashire 

and  Oheshire  Institutes  during  the  past  year  will,  to  a 

considerable  extent,  be  seen  by  reference  to  the  following 

statistics  :— 

Motttli        Month 

eadiAg  Majr,  ending  hSaj 

1864.  ISSfi. 

Number  of  Institutes  in  Union    80  118 

Number  of  subscribers  to  the  Union   ...    41  113 

Institutes  in  Union  with  the  Society  of 

Arts 19  29 

Institutes    with    Day    Schools    under 

Government  Inspection 9  per  cent.  ...  ISpr.ct. 

Institutes  with  Day  Schools  not  under 

Government  Inspection 8  per  cent.  ...  13pr.ct. 

Institutes    with    Government    Science 

Classes 18  23 

Institutes  employing  naid  teachers  45  63 

Institutes  with  complete  arrangements 

for     preparing     pupils     for     the 

Elementary  Examinations 30  51 

Number    of    Elementary    Certificates 

awarded  69  172 

Institutes  with  successful  candidates  at 

the  EUementary  Examinations 11  45 

It  may  be  observed  that  the  principal  objects  contemplated 
by  the  Union  are— (IJ  The  establishment  of  suitable 
class  operations.  (2)  The  employment  of  properly  quali- 
fied teachers.  (8)  The  distribution  of  the  institutes  into 
groups,  with  a  view  (a)  of  facilitating  the  working  of  the 
examination  scheme  and  (6)  of  conducting  classes  for 
special  subjects  at  the  Central  Institute  on  behalf  of  the 
district.  (4)  The  awarding  of  supplementary  prizes  (a) 
by  the  Union  and  {b)  by  the  several  districts  to  the  most 
Buccessftil  candidates  at  the  Examinations. 


APPENDIX. 


•      EXAMINERS'  REMABKS. 

The  Examiners  in  the  respective  subjects  inake  the 
following  observationa  on  tho  work  done  in  this  year's 
Final  Examinations : — 

Arithmeiic-'As  a  whole,  the  papers  this  year  are 
hardly  equal  to  those  of  last  year  in  power  and  accuracy. 
The  writing  out  is  clear  and  legible,  and  the  figures  are 
round  and  well  formed. 

Book  keeping  by  Double  jEn^ry.— The  avenigo  know- 
ledge of  the  subject  and  expertness  in  work  exhibited  by 
tho  exercises  in  this  department,  as  oompsured  with  those 
of  former  examinations,  are  well  maintained,  and  I  am 
well  satisfied  with  the  quality  of  the  work  generally. 
Some  few  papers  ore  distinguished  by  great  intelligence 
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and  accuracy.    Tho  number  of  candidates  continues  to 
increase. 

Algebra. — ^Whilst  there  have  been  several  failures — 
rather  more  than  one-fourth  of  the  total  number  of  can- 
didates having  fallen  through — a  good  deal  of  talent  and 
acquaintance  with  the  subject  has  been  evinced  bjr  a 
fiur  portion  of  those  who  have  passed.  Every  question 
has  met  with  a  solution  among  tne  papers  sent  in,  which 
is  a  favourable  svmptom,  as  one  or  two  of  them  are  of  a 
kind  to  call  forth  the  exerciso  of  original  thought.  Al- 
together I  regutl  the  result  of  the  examination  as  of  an 
encouraging  nature.  In  many  instances  the  literary 
style  of  answering  is  good.  In  other  cases,  however,  a 
more  diligent  study  of  the  English  langtiage  mi^ht  be 
recommended  with  advantage  to  some  of  the  candidates. 
The  word  "  ternary"  appears  to  have  been  a  stumbling- 
block  to  some,  it  having  been  variously  interpreted  as 
referring  to  the  numbers  2,  5,  and  7. 

Oeometry. — The  general  character  of  the  papers  is 
good.  Several  candidates  haveevinced  aptitude  in  solving 
problems.  Many  have  shown  that  they  appreciate  close- 
ness of  logical  sequence,  and  none  fiuled  to  exhibit  some 
benefit  gaine4  by  their  study  of  the  subject. 

Menturaiwn, — It  may  be  observed  that  none  of  the 
candidates  are  in  the  first  class,  and  that  there  are  too 
many  in  and  below  the  third.  This  I  attribute  to  the 
want  of  due  attention  to  the  elements  of  the  subject.  In 
the  arithmetical  part  their  work  is  satisfactory,  but  in 
the  geometrical  part  it  is  not. 

TVigofumetry. — The  ans^'crs  to  the  questions  were  very 
well  worked  out,  and  although  none  of  tho  candidates 
obtained  sufficient  marks  to  be  placed  in  tho  first  class, 
those  who  have  second-class  certificates  did  not  fail 
for  want  of  ability.  All  the  important  and  more  difficult 
questions  were  answered  by  one  or  other  of  the  candi- 
dates. 

Oonie  Seetums. — Only  one  candidate  has  answered  the 
questions  in  the  Conic  Sections  and  Algebraical  Geometry 
paper.  Although  the  answers  are  not  as  good  as  hereto- 
fore, yet  the  subject  deserves  encouragement,  for  tho  dis- 
ciplinary value  of  it  is  very  g^reat,  and  I  cannot  recom- 
mend the  Council  to  discontinue  it. 

Navigation  and  Nautical  Astronomy, — The  munbor  of 
candidates  in  this  subject  is  still  very  small.  There  is  an 
improvement  in  the  style  of  working  the  problems,  and 
two  first-class  certificates  have  been  awarded. 

Attronomy. — It  is  strange  that  a  single  candidate  only 
furnished  any  answers  to  the  several  questions.  Year  by 
year  I  have  been  urging  increased  attention  to  those 
ports  of  mathematics  on  which  astronomy  rests,  and  upon 
their  practical  application.  In  previous  years  I  have 
totally  fSniled  in  obtaining  one  satisfactory  answer  to  any 

Question  on  either  the  theory  or  the  practice  of  interpo- 
itions.  Last  year  a  very  satisfactory  advance  was  shown 
in  the  application  of  spherical  trigonometry,  and  in  the 
^actical  reduction  of  observations  as  far  a.s  required. 
This  year  this  is  almost  totally  wanting,  and  the  ques- 
tions answered  or  attempted  to  be  answered,  were  those 
rather  upon  the  literature  of  astronomy  than  upon  as- 
tronomy either  theoretical  or  practical.  I  am  disap- 
pointed. It  is  clear  that  the  paper  set,  although  by  no 
means  difficult,  has  been  so  considerod.  I  suppose  next 
year  the  examination  paper  must  be  more  elementary. 
This  is  to  be  regretted.  In  the  answers  some  knowledge 
of  the  application  of  algebra  and  trigonometry  is  shown, 
but  to  no  great  extent. 

Principles  of  i/ifcAtfwiic*.— Pleased  as  I  am  with  the 
evidences  of  considerable  knowledgt?  on  tho  part  of  the 
majority  of  tho  candidates,  yet  my  pleasui-e  is  mixed 
witti  some  regret  in  seeing  a  want  of  clearness  and  por- 
Rpicui^,  which  spoils  the  effect  of  the  results,  and  renders 
it  a  difficult  task  to  assign  fairly  tho  marks  due  to  them. 
I  have  never  been  obliged  to  send  you  a  qualified  report 
before,  but  on  this  occasion  I  think  that  a  word  of  cau- 


tion to  the  candidates  as  to  more  earnest  effort  to  seocre 
method,  well-digested  anangemcnt  and  neatnea  of 
their  papers  will  be  for  their  good.  I  am  glad  to  l)e  iH« 
to  mention  one  exception  to  ue  defect  which  maiks  \^ 
generality  of  this  year's  papers. 

Praetieal  Meehanict. — I  have  been  unable  to  a^nrd  sl 
certificates  of  the  first  or  second  class.  I  beliere 
this  is  the  first  occasion  upon  which  so  unfeiToanib^ 
result  has  occurred,  and  it  nas  been  very  appareot  to 
that  the  candidates  have  not  entered  with  suffirient  •£ 
upon  the  course  of  reading  pointed  out  for  their  gd 
ance. 

Electricity  and  Magnetism, — ^The  examiner  has  &: 
pleasure  in  reporting  that  one  of  the  two  most  mni 
practical  appUcationB  of  this  subject,  namely,  eke&^j 
telegraphy,  appears  this  year  to  have  received  i.^ 
attention  than  heretofore.    The  other  not  less  usmi! 
application  to  tho  mariner's  compass,  its  constraetbLtSil 
deviations,  and  the  most  practicable  methods  of  ca?^«*{ 
ing  the  errors  therein  arising,  does  not  yet  api«:' 
command  the  attention  of  advanced  students  to  the 
tent  the  subject  is  entitled  to,  considering  the  pro^i 
vast  and  increasing  importance  of  iron  in  marine  aidb- 
tecture. 

Light  and  Heat. — The  candidates  have  all  shovn  (t!i- 
siderable  knowledge  of  the  properties  of  light  and  h^ 
which  form  important  portions  of  Natural  Fhilot(^< 
They  have  all,  however,  shown  the  need  of  more  cwrM 
in  answering  examination  questions,  so  as  to  enable  th^i 
to  make  the  best  use  of  their  acquired  knowledge  duiy 
examinations,  by  answering  each  question  complct^ 
and  yet  in  a  condensed,  distinct,  and  accurate  naoi^ 
giving  also  tho  figures  correctly  where  required. 

Chtmistry. — There  are  distinct  ovidenoes  in  the 
that  candidates  pay  more  attention  to  analytical  d 
mistry  than  was  the  case  some  years  ago.  Bat  idi 
there  is  considerable  room  for  improvement  in  that  & 
rection.  I  believe  that  many  teachers  of  chemistn  A 
hardly  aware  how  e9sy  it  is  to  give  practical  infttroili* 
in  elementaiy  qualitative  analysis  to  students  vitlit^ 
great  expenditure  of  time  or  money.  Every  coaw  • 
instruction  in  chemistry  might  include  practical  cx^rrjl 
of  that  kind. 

Mining  and  Metallurgy. — The  observations  of  last  ?• 
are  equally  applicable  to  this.  None  of  the  paper'  * 
hibit  a  degree  of  excellence  worthy  of  special  remark- 
botany. — Of  tho  twelve  candidates  this  year,  thn* 
have  not  complied  with  the  required  conditions  as  tp  t^ 
number  of  questions  to  bo  answered  in  each  sed^- 
The  only  candidate  passed  in  the  first-class  H^^' 
questions  unansweri^  but  the  answers  given  iv^k^  < 
well-grounded  acquaintance  with  the  subject.  T^  ^^ 
papers  of  the  second  class  are  of  tolerable  promlv.  isi 
improved  by  another  year's  experience  would  proW-* 
rank  higher.  All  candidates  would  do  well  tolwu;^ 
living  plants  more  iTe<|uently,  dissecting  and  deeciilf* 
them  as  they  go  on  m  accordance  with  the  cKur.j!i» 
given  in  tiie  works  recommended  to  them  as  text-l^^'^ 

Animal  Phytiolcgy. — ^The  results  of  tho  cxa]&iju!>== 
this  year  show  that,  out  of  eighty-four  candidates,  i^ 
are  in  the  first  class,  twelve  m  the  second,  dghtat  p 
the  third,  and  fifty  are  not  placed.  Since  both  tead| » 
and  pupils  and  self-taught  situdents  may  be  sitppo*^:  ^ 
have  learnt,  by  the  issue  of  previous  examinationa,  th< 
real  merity  in  its  several  dcfproos,  can  alone  obtain  ^ 
several  orders  of  certificates,  it  soems,  at  fiist  apht  i^ 
heartening  that  the  results  are  not  more  satisfiM*'' 
Of  the  fifty  candidates  "not  passed,*'  thirty4hr^  ^' 
obtained  only  20  per  cent.,  or  less,  of  the  full  nninUt  •• 
marks ;  and  I  have  no  hesitation  in  describing  thi^  •' 
immature  students,  even  of  their  own  lanf:ua^«  P"'"' 
turely  offering  themselves  for  an  examination  in  *)  1^' 
dal  a  subject  as  Physiology.  The  first  paper  in  tin'  »^ 
class  is  admirable,  a  few  slips  only  depnving  it  <^^ 
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oniaiii.  To  justify  my  strictui-es  on  tho  majority 
liirty-three  of  the  fifty  unpassed  papers,  I  append  a  few 
lamples  of  the  sort  of  delinquency  which  I  maintain 
nfit  the  authors  of  thorn  for  being  candidates  in  an 
dvanced  science : — 

I. 

^trort  m  scittUific  Urmt  which  nay  U  more  or  lets  excused, 

perhaps : — 

iemtamum  tympanum  . . . .  j     .^  membrana  tympani 

Ufflbrania  tympwu )    -^ 

cancelli. 
i  liq.    Sanguinis  ca- 
(  pillaries. 

mammals. 


tympani 
jutcellffi... 

iqaor  tanguinus  capilHaries 

luomils    - ) 

Isminilea j 

n^tunoufi 

^urbonacieous » . . . . 

kchrine 
k]irijU3 


» 


>i 


} 


•*•••• 


«•••••• 


i» 


)i 


>f 


i» 


1} 


gelatinous, 
carbonaceous. 

saccharine. 

nucleus. 


n. 


hbts 

OT'like  vessels 
Fake]  pones . . 
knot ,...,... 
Wl  [«ir]  . . . . 
lear  ........ 

'/«piar 

Hfferant  .... 
vffication .... 
talwp 

te 

UK 

y 

Jyle   

acreditable  .. 

Wours 

Vo    

iecreU   


Errors  in  English,  unpardmabU :— 
for 


Y 


If 
» 


»» 


iy 


»> 


if 


»» 


j» 


»» 


*t 


>» 


j» 


oozes. 
hair-Uke  vessels. 

pains, 
a  knot, 
foul, 
hair, 
respire, 
different, 
suffocation, 
asleep, 
ear. 
air. 
has. 
.bile. 

incredible, 
odours, 
too. 

secretes, 
together. 


^  use  of  two  Va  for  one  is  constant,  as  in  "  vtntilla- 
ion,"*«controli;'  &c.  Such  phrases  as  these  occur— 
'is  for  to  make,"  "greatest  of  nicety,*'  "inodorous 
iffleUa"  [used  twicg  in  the  same  answer,  so  the  incon- 
sniity  is  not  accidental,  but  in  the  writer's  mind],  the 
Wis  "also  contaminated"   by  saline    constituents 


III. 

Errors  of  a  special  kind  and  absurd  :— 
I  "Pancreas"  means  "  sweet,"  moans  "  sweet-broad;" 
i«  so-called,  i.c.,  pancreas,  because  it  is  "  sweet,"  because 
His "  acrid :"  it  lies  "behind  the  back ;"  it  is  a  "  bag  ; 
it  is  "  above  the  diaphragm."     2.  Bono  is  foi-med  of 
•*ttucoa8"  matter  outside,  and  of  "nervous"  matter  m, 
fto  latter  being  partly  grey  and  partly  white ;  it  is  made 
of "  cells"  and  "  sacs."     3.  Bone  "  consists  of  long  layei-s 
•(cartilage  arranged  in  a  very  nice  manner ;"  "  it  has  a 
plowing  structtti'o."     "  4.  The  red  blood  coi-puflcles  each 
contain  a  gland  and  a  duct,"  but  "  it  rcHiuires  a  great 
power  of  the  microscope  to  find  them."    o.  The  "  e*- 
tomsd  auditory  meatus,"   being  confoimded   with  the 
'*  alimentary  canal,"  by  two  candidates,  is  described  as 
"  twenty  feet  long,  ono  and  a  half  inch  wide,  and  going 
zigzag  through  the  abdomen,  &c."    6.  The  "  Eustachian 
lube"  nssiBts  in  breathing,"  "  it  exists,"  the  same  wnt«r 
•widn, « in  man,ounmg-otttang,and  all  kinds  of  monkies; 
"it  carries  awav  wi\x;"  "it  carries  away  muciw  and 
♦JXc«s8of  air  after  it  has  been  used  for  making  vibrations  j 
'•  it  prevents  choking ;"  it  is  "  connected  with  the  la- 


tion  of  gastric  juice  ;"  by  sensori -motor  movements  "  we 
act  as  wo  think  proper."    As  two  final  examples  I  tran- 
scribe the  following  literally :—"  The  osseous  tissues 
present  a  very  pleasing  structure  under  the  microscope, 
the  imgority  of  them  being  of  a  circular-like  shape,  with 
a  kind  of  a  noucleus  in  the  centre,  and  are  so  adapted  to 
fit  clofioly  together  and  form  a  compact  mass,  and  are  so 
small  that  they  are  easily  carried  along  with  the  blood 
to  that  portion  of  the  bono  that  needs  nutrition."    2. 
In  answer  to  a  question  on  the  uses  of  the  blood  and  of 
its  several  parts,  a  candidate's  soU  reply  is  this—"  Th« 
blood  is  said  to  be  the  life  of  the  body,  for  there  is  no 
part  of  our  body,  if  an  incision  be  made  in,  the  leaat 
whatever,  some  poriicm  will  come  out.    It  also  helps  to 
nourish  and  build  up  this  goodly  frame  of  ours.    Its 
constituents  ai-c,  in  a  pure  state,  salts,  albumen,  fibrin, 
rod  and  white  corpuscles,  these  may  be  found  in  coagu- 
lated clot."    The  inaccuracies,  the  confusion  of  thought 
and  expression,  and  the  bad  grammar,  punctuation,  and 
orthography,  illustrated  by  the  above  examples  of  errors, 
constituted  about  otm^hird  of  what  a  strict  scrutiny 
would  reveal.    Unless  dealt  with  firmly  such  defect*  may 
increase.    Nay,  in  my  opinion,  they  require  exposure, 
and  pubHc  notice  of  some  kind  or  other.    At  all  eventflk, 
advice  should  bo  given  to  future  candidates  or  their 
teachers,  as,  indeed,  I  gave  kst  year.    If  a  strict  haad 
bo  not  held  over  them,  the  examinations  of  the  Soaety 
of  Arts  in  the  subject  of  "Animal  Physiology"  will  do 
not  only  no  good,  but  a  large  amount  of  evil. 

Vomesiie  Scotwmy.—Tho  answers  sent  in  this  year  on 
this  subject  show  a  gradual  improvement  over  past 
years,  and  are  better  than  in  any  previous  examination 
which  I  have  had,  bomo  of  the  answers  showing  a  know- 
ledge of  the  nature  and  composition  of  food,  &c.,  and 
that  tho  writei-s  of  them  have  profited  from  such  paoers 
as  those  of  Dr.  Lyon  Playfair,  in  Good  Worda,  and  alto- 
gether making  one  feel  that  their  knowledge  may  be 
useful  to  them  in  overy-day  Ufe. 

Geography. —1  am  better  satisfied,  on  the  whole,  with 
Uiis  year's  papera  than  with  those  of  any  fonncr  occa- 
sion.' A  large  number  of  them  reach  a  liur,  and  several 
a  very  high,  degree  of  merit.  There  are,  indeed,  bcvcral 
failures ;  but,  takeu  altogether,  the  iiuswers  give  e\'i- 
dence  of  more  preiianition  and  of  study  dnvctcd  t^  a 
definite  pm-posc,  than  I  huvo  hitherto  obsen'cd.  This 
is  un  advance  in  tho  right  direction.  In  gcogrdphy,  as 
in  other  bubjecl^ ,  diligent  and  methodical  study,  directed 
by  progressive  stages  towards  a  definite  object,  can  alone 
load  to  succcsa.  The  firat-class  pupciTJ  of  this  year  do 
veiy  gi'oat  credit  to  tho  writers. 


are 


authox-s  can  have  been  advised  U)  ofi"er  themselves  for 
examination  on  this  subject.  Those  who  aio  plaa)d  in 
the  fii-st  class  have  laid  a  good  foundatiou  for  future 
reading ;  but  those  in  tho  second  are  generally  deficient 
in  accuracy  as  well  as  in  quantity.  Perhaps  the  penod 
proposed  as  the  subject  for  examination  is  too  long.  11 
by  shortening  it  more  accurate  knowledge  coiUd  Ixj 
secured,  the  change  would  certainly  bo  for  the  better. 
With  regard  to  the  form  of  tho  answers,  there  is  a  great 
improvement  this  voar ;  and,  ^nth  a  A-iew  to  maintain- 
ing tbiH  advance,  it  may  be  woi-th  wbilc  to  repeat  the 
Kut'i?i'«tion  made  last  yctor— that  canchdatos  should  prac- 
tic^  themselves  in  answering  questions  on  papow  for 
tlieir  tutors  from  time  to  time. 

EnglUh  LUeralure.—ThG  p^v^r^  which  1  have  now  ex- 
amined ai-e  cei-tainly  not  less  HuUsllictory  than  those  of 
any  pramus  yeai-.  There  arcj  but  very  few  of  them  in 
wluch  tho  candidates  have  not  pi-oxed  their  sound  ac: 


oU 
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quaintmro  with  tho  toxt  of  th(^  books  in  which  thoy  havo 
)>f'on  oxjiminod.  A  pfood  ))i-oiK)rtion  f>f  tho  answers  avo 
will  cxpi-j'ssM,  and  show  thoup^htfulnoss  and  judfpnont. 
But  two  or  thiT(»  of  tho  candidatos  havo  wasted  their 
time  in  niakinp^  imperfect,  though  tedious,  grammatical 
analyses  of  the  passages  contained  in  the  questions.  As 
T  have  met  with  the  same  in  some  former  examinations, 
I  think  it  best  to  give  a  caution  on  the  subject.  It 
should  be  understood  that  no  marks  can  be  given  for 
anything  beyond  an  answer  to  the  examiner's  questions. 

Logic  and  Menial  Science. — Nearly  all  tho  candidates 
show  very  fair  preparation  in  the  subject  of  logic,  and  a 
few  more  than  a  popular  acquaintance  with  it.  The 
papers  on  mental  and  moral  philosophy  an»  not  generally 
so  good,  and  mostly  evince  a  hasty  preparation  of  the 
subjects.  Some  of  the  candidates,  however,  show  a  very 
fair  acquaintance  with  one  or  even  two  of  the  prescribed 
text-books. 

Latin  a/id  Roman  History. — The  work  has  a  little 
fallen  off  both  in  quantity  and  quality. 

French. — On  the  whole  this  year's  papers  are  very 
satisfactory.  It  is  true  that  I  can  only  recommend  four 
candidates  for  a  first-class  certificat-e,  and  that  for  papers 
which  only  just  reach  tho  standard.  Nor  are  the 
second-class  certificates  numeroits  either ;  but  I  am  able 
to  award  no  less  than  fifty-one  third-clans  certificates, 
which  raises  the  total  number  of  successful  candidates  to 
about  three-fourths  of  the  whole  number,  a  proportion 
considerably  larger  than  on  any  previous  occasion, 
whilst  the  standard  this  year  is  certainly  not  lower. 
The  chief  cause  of  this  result  is  the  fact  that  the  candi- 
dates have  mostly  confined  their  attention  this  year  to 
one  section  of  the  examination  paper,  instead  of  att<?mpt- 
ing  to  give  unconnected  fragments  of  the  different  sec- 
tions, as  was  too  much  the  case  previously.  Altogether 
the  candidates  seem  to  have  gone  more  methodically  to 
work,  which  is  in  itself  a  great  progress. 

Otrman, — In  comparing  this  year's  papers  with  those 
of  last  year,  I  am  nappy  to  find  that  in  everj-  s<x?tion 
they  are  distinguished  by  greater  ability  and  bear  the 
marks  of  closer  application.  Not  one  candidate  had  to 
be  rejected.  Only  six  out  of  nineteen  did  not  write  the 
essay ;  some  of  those,  however,  who  have  done  so,  some- 
times deviate  from  the  point  in  question.  A  stricter 
keeping  in  view  of  tho  subject  to  be  handled,  and  a  more 
logical  method  of  arranging  the  matter,  ought  in  future  to 
be  aimed  at.  The  questions  on  Grammar  are  answered 
with  greater  precision  than  last  year,  and  the  majority 
of  the  translations  from  German  into  English  Jire  \exy 
good.  Tho  gainer  of  the  highest  number  of  marks  hm; 
mastered  all  the  four  pieces  selected  for  translation,  and 
left  hardly  any  part  of  the  examination  paper  untritnl. 

Italian. — The  papers,  with  one  single  exception,  ai*e 
highly  satis&ctory.  The  candidates  have  shown  that 
their  knowledge  of  Italian  exceeds  the  average  standard 
usually  attaint  by  many  who  yet  are  supposed  to  have 
mastered  a  foreign  language.  One  paper  evinces  much 
readiness,  if  not  st>'le,  m  translating  mto  Italian ;  and 
all  show  careful  grammatical  studies,  and  a  fair  ac- 
quaintance with  the  pecidiar  idioms. 

Spaniih, — ^^lost  of  the  candidates  have  tried  for  a 
higher  certificate  than  their  knowledge  of  Spanish  seems 
to  warrant,  and  a  few  only  have  complied  with  the  re- 
qnirements.  This  mistake  has  damaged  the  result  of  the 
examination  of  some  who,  in  all  prombility,  would  have 
been  more  successful  had  they  tried  for  a  lower  cbs« 
certificate. 

Free-hand  Drawing. — Candidates  for  exiunination  werr; 
requested  to  bring  any  drawings  thoy  had  made  during 
the  lost  twelve  months  ix»  proofs  of  their  abiUtics ;  this 
^ve  each  candidate  an  opportunity  of  showing  what  lie 
had  Iramt,  and  what  his  taste  was,  if  he  had  any  pecu- 
liar talent.    There  were  fifty-six  candidates  who  sent  in 


drawings  of  the  following^  subjects :— Two, 
flowei's;  three  original  designs  for  manufarti 
animals  ;  si^vcn,  human  figures,  or  portions  of  t 
eight,  landscapes;  thirty-one,  copi<«  of  senilis 
ings  of  flattened  leaves  and  flowere.  This  anal 
pretty  well  what  is  being  done  for  art-educatioi 
out  uio  country. 

Geometrical  Drawinff.'^SiDco  the  gejwaral  nat 
examination  in  Practical  Geometry  must  be  hd 
from  year  to  year,  it  might  be  expected  to 
This,  i  regret  to  see,  is  not  the  case,— the  pro 
failures  to  tho  whole  number  is  greater  on  tfa 
former  occasions.  It  is  wc^ll  perhjips  to  paiat 
the  apparent  (causes  of  these  feilurtw  in  the ' 
ting  future  candidates  more  on  their  guard  i 
They  are— 1st.  A  neglect  of  the  conditiomi 
tions,  (»ithcr  arising  from  carelessness  in  if^ 
or  from  misconception  of  their  import ;  2.  Nij 
rt^pcatod  injunction  not  to  attempt  more  tktf 
scribed  time  allows  of  being  carefully  and  Ik 
accomplished ;  3.  A  want  of  knowled^  of  th 
of  solid  or  co-ordinate  geometry,  causing  a  91 
time  by  compelling  the  candidate*  to  adopt  0 
and  circuitous  constructions  instead  of  th« 
simple  <meH  based  on  sound  elementary  knoi 
is  but  fair  to  the  snccessfiil  candidates  to  stall 
work  is  highly  creditable,  as  n^gards  the  « 
accuracy  of  their  dniwing. 

Music. — This  year's  arc  certainly,  on  the 
bt\st  pajM^rs  I  have  yet  had.  Of  the  few  ran^ 
have  not  passed,  the  failui-(*  is  attributable  (:u 
occasions)  to  their  having  attempted  the  ha] 
coimt«:rpoint  questions,  with  insufiticient  or  1 
tion,  to  tho  neglect  of  those  questions  whi 
they  might  have  answered  correctly.  The  i 
papers — nearly  half  of  those  worked — are  ven 


TABLE  ni. 

This  table  shows  tho  ages  of  the  1,369  cam 
whom  return  papers  wore  received.  Of  • 
underwent  the  final  examination. 


No.  of     i 

\ge.                        Candidates. ! 

Afe. 

k; 

.    136 

31 

17         .. 

.    176 

32 

18 

..   181 

33 

19 

..   185 

34 

20         .. 

.   138      1 

35 

21 

.    101      ' 

3t> 

22 

..78 

37 

23 

..     75 

38 

24 

..     64 

39 

2o 

..     48 

40 

26 

..    47 

43 

27         .. 

..     27 

44 

28 

..     20 

46 

29         .. 

..     16 

46 

30 

. .     l/> 

48 

TABL 

E  IV. 

T\ 


OCCL'PATIONS,     1'rESENT     OK     PROPOftBiS     01 

Candidates  from  whom  Rettrn  Paivk 
cei^-ed: — 


Accountant.**         [and 
Clerks] 

Ag«^nts 

Appivnticc    to    Linen 
Manufacture  . . 

Architects 


j  Art-Student 
11  j  Assistant,       fi 
2 :      Surrej'or's 

1 ,         „  WM  .    .; 
4*        )i  LJhi'iiiiMi* 
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tsistantyNewsAg^ent's      I 

„  in  an    Observa- 
tory         I 

„  Pawnbroker's  .,       1 

„  Kegiatrar  of 

Births,  &c 1 

actioneer      1 

iictioncers*  Clerks  . .       2 

ikers        2 

indsman  ..      . .     ..       1 

eU-hanger        ,.      ..       l 
tacksmith         . .      . .       1 

lock-printer     ..      ..       1 

tet-bnilder       ..     ..       1 

^binders       ..      ..       3 

bok-koopers     . .      . .     33 

„  and  Coireepondent      1 

4}okseUers 3 

Qot-closer 1 

trass-tinishexs  . .      . .       o 

„    founder    ..      ..       1 

hicklayers         ..      ..       4 

„   maker       ..      ..       1 

Srwhmaker        ..      «.       1 

Jnilders      7 

htchers 2 

kbinet-m^ers . .  2 

iard-maker        . ,      . .       1 

Sarpenters 10 

Jkrpet-weavers  . . 
brer  and  Gilder     . . 
JaaKiere      .,      ..      .. 

iiulker       

Jhaia-maker 

.'hemiata 

ff      and  Druggists 
M  Engineers,. 
Herks,  Architects'     . . 

„  Bankers',    Com- 
mprcial,  &c 

M  Carrier's   •  •      . , 

ty  Ohemist^B  .  •      . . 

„  Civil  Servico    . . 

„  Colliery    . . 

ti  to  Commissioner 
of  Taxes 

„  Customs'  .. 

»  Engineer's       ,. 

.,  Estate  Agent's  . 

„  Gas  Office 

<)  Government    . . 

.,  Insurance.. 

M  Law,  &c.  . . 

ij  in  Money  Order 

Office       , ,     , ,     , , 

M  in  Ordnance  Sur- 
vey Office       . .     . . 

„P08t-0ffic0.. 

„  Privy      Council 
')fficft      

>,  Kailway   . .      . . 
)«  Surveyor's 
„  Weighing 

^og-maker       . .     . . 
^  loth-cutter      . .     . . 

S^'"  ::  :: 

^oach-hody  maker    .. 

»i     builder   ..     .. 

»     painter    ,.     .. 

»»    'trimmers 
'^oalAgOTit 

»    Bealer 
v-oUectors 

J'olonr-mak^P    \\     [[ 
^OTnmercial  TrnvellrT 


o 
1 
4 
1 
1 
20 
14 
2 
2 

392 

1 
1 
3 
3 

1 
2 
1 
I 

2 

4 

5 

17 

1. 

8 
1 

I 
1 
12 

1  I 

1! 
1 

1 

1 

1 

1  ' 

li 

1 

2 

1 

1 

5 

1 

1 

4 


Confectioners     . .     . . 

Cooper       

Cotton-piecers   ., 

Curriers      

Customs'  Officers 

Dentists      

Designers 

Die-sinkers 

Drapers,  &c 

Draughtsmen     . . 
„        Architect's . 
„        Mechanical. 

Druggists,  &c 

Drysalter 

Dyers 

Engineers , 

Engine  fitters 

„      keeper  ..     .. 

Farmer       

Fire-beater 

Fitters        

Foreign  correspondent 

Foremen 

Ghirdeners 

Gas-fitter 

Gas-meter  inspector . . 

„         maker 
Glass-cutter 

„     painter     ..     .. 
Gold-beater 
Governesses 

Grocers,  &c 

Harness  maker  . . 
„       weaver . . 
Holy  orders 
Housekeeper 
Inland  Revenue  officers 
Iron-founder 
Iron-merchant  . .     .  • 

„  mongers     ..     .. 

„  tumerR 

Jewellers 

.foiners,  Sec 

Knotter      

Laboratory  assistant. . 

Labourers 

Leather  dealer  . . 
Letter  sorter  . .  . . 
Lithc^^pher  . ,  .  • 
Lithographic  printer. . 
Lock  manufiftcturev  . . 
Machine  joiner  , . 

Machinists 

Makers-up 

Manager 

„     at    magnesium 

works      

Masons       

Measurer 

Mechanics 

Medical  students 

Messengers 

Milkman 

Millwrights 

Minder 

Miner 

Mining  engineei's 
„      sui'veyor 

Mis.sionar\' 

Modcl-mak«*v 

Moulder     

Muslin-man 
Needle-hardener  .     . . 
Oil-cloth -mnk^r  . 

Oilman        

Optician 
Overlooks  rs 


1 

10 

3 

3 

2 

5 

2 

11 

11 

1 

1 

C 

1 

2 

66 

6 


10 


12 


10 


ij 


.Packer 

Piiinters      

Pattern-makers . . 

Pawnbroker 

Perfumer 

Picture-framo-maker  . 

Photographers   . . 

Photographic  apparatus 
maker      

Piece-looker       . .     . . 

Plasterer 

Plumbers,  &c 

Porters 

Post-messenger 

Printers      

„        reader . . 

Pupil  teachers    . . 

Kailway  porter  . . 

Registrar  of  Births  and 

Deaths 

„  to  a  public  com- 
pany         

Roller-coverer   . . 

Rural  messenger 

Saddler       

Saddler's  ironmonger 

SaUmaker 

Sailor 

Salesman 

Schoolmasters    . . 
„      mistress  . . 

Self-actor  minder 

Sergeants  of  police    . . 

Shawl-pattern  designers 
,,      ^reaver    •  •     •  • 

Shipwrights 

^oe-dealer        . .     . . 
„    makers 

Shopmen    • .     .  •     . . 

Shorthand  writer 

Silk-sizer 

„     weavers 
„     winder 

Silversmith 


1 
3 
3 
1 
1 
1 
2 

1 
1 
1 

^ 

o 
2 
1 
') 
1 
54 
1 


1 
1 
1 
1 
I 
1 
1 
1 
7 
1 
1 
2 
2 
1 
26 
I 
3 
2 
1 
1 
2 
1 
1 


Smiths        

Soap-manufocturt*r  .. 

Spinners     

10 

Spur-plater        . .     . . 
StafF-sergeant    . . 
Stationers 

*X 

Steel-pen  tool  maker  . 

Stoker 

Stone  cutter 

„     mason 

Storekeeper 
Students     

Surgeons 

Sur\'evor8,  &c 

2 
2 

Tailoii        

4 

Teachers'    oth(T  than 

I 

pupil  teacihew 

39 

Throstle  overlookers  . 

2 

Time  keepers     . .     . . 
Tin-plat*^  workers     . . 

3 
2 

Tobacco  manufacturer 

1 

Tobacconist 

1 

Turkey-red  dyer 
Turners       

1 
10 

Upholsterers 
Vellum-binder  .. 

4 

I 

Viewers  [Tower]       . ! 

2 

Warehouse    men  anc 

I 

lads 

r,6 

Watchmakers    . . 

3 

Weavers 

')?» 

Wheel^Tight     . . 

WTiipmaker 

Whitesmith 

1 

1 
1 

Wire-drawer     . . 

1 

Wood-carvei- 

1 

Wool-sorters 

7 

Wool-stapler      . .     . . 

1 

Woollen  manu£ficturei 

1 

Writers       

6 

Undetermined,  or  not 

given       

39 

Total 


1,369 


The  report  of  the  discussion  will  appear  in 
next  week's  Journal. 


im  JWs. 


MoNTTMBMT  TO  EuoBNE  Delacboix. — A  monnmental 
tomb  has  just  been  raised  over  the  remains  of  the  painter 
Delacroix,  in  the  cemetery  of  Pfere  la  Chal^.  It  w  exe- 
cuted, according  to  the  deairo  of  the  deceased,  in  the 
severett  style  of  Greek  art,  and  consists  of  a  simple  paral- 
lelogram of  Volvic  stone,  placed  upon  a  granite  base— in 
fact,  a  copy  of  the  "  Tomb  of  Scipio" — and  bearing  no 
other  inscription  than  the  name  of  the  deceased.  A  num- 
ber of  artists  and  frienda  of  the  late  painter  attended  the 
ceremony ;  and  discourses  were  pronounced  by  M.  Rivet 
and  by  M.  Berry er,  who  spoke  impromptu  at  the  urgent 
request  of  those  assembled. 

Monument  to  Pedbo  IV.  at  Lisbon. — Two  French 
artists,  M.  Daviond  and  M.  Robert,  have  obtained  the 
first  prize  in  this  competition;  a  native  artist  obtained 
the  second,  another  French  sculptor  the  third,  and 
the  fourth  and  fifth  were  awarded  to  Italians.  The  de- 
sign is  new,  and  deserves  a  few  words  of  description.  The 
monument  will  consist  of  four  parts — a  basement  of 
granite,  a  pedestal,  a  column,  and  a  statue.  At  the  angles 
of  the  square  basement  are  four  seated  figures,  repre- 
senting Prudence,  Justice,  Force,  and  Temperance ;  the 
effect  of  these  in  to  connect  the  whole  design,  and  lead 
tlie  eye  naturally  from  the  base  to  the  summit.  On  the 
walls  of  the  f)a8pment  are  stMilptured  the  ami'  ^f  the 
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twenty  principal  towns  in  the  kingdom,  indicating  the 
popular  unanimity  of  the  nation  in  the  work.  On  the 
pedestal  are  inscribed  the  facts  which  gave  rise  to  the 
monument.  The  column  is  decorated  with  four  figures  of 
Fame,  in  has  relief,  on  its  lower  portion,  and  these  ^gares 
are  connected  together  by  garlands.  The  capital  of  the 
column  18  decorated  with  the  cypher  and  arms  of  the  king, 
in  the  midst  of  palm  branches  and  symbolic  flowers.  The 
figure  of  Don  Pedro  IV.  is  dressed  in  a  general's  uniform; 
the  right  hand  holds  the  constitution  which  he  inaugu- 
rated, while  the  lefl  i-csts  on  the  hilt  of  the  sword.  This 
statue  is  tor  be  ten  feet  high,  cast  in  bronze,  and  gilt  by  the 
electro-gal vanio  process.  The  entire  monument  will  be 
nearly  one  hundred  and  forty  feet  high. 

ExHismoN  OP  Cabicatubes. — The  whole  of  Europe 
and  France  in  particular  is  just  now  full  of  exhibitions — 
agricultural,  industrial,  artistic,  and  miscellaneous.  One 
of  a  new  kind  is  talked  of  in  Paris  at  the  present  moment 
— an  Ezhibitk>n  of  Caricatures.  Thera  is  little  doubt 
that  such  a  collection  might  be  made  extremely  interest- 
ing, but  at  the  same  time  there  would  be  some  difiiculty 
in  knowing  what  to  admit  and  what  to  exclude.  Not  only 
would  the  political  question  raise  some  diflScolties,  but 
many  of  the  productions  which  a  hundred  years  since  were 
considered  only  grotesque  oould  not  now  certainly  be  ex- 
hibited  in  public.  Such  an  exhibition,  moreover,  could 
not  well  be  made  international ;  few  nations  would  like 
to  show  bow  they  sketched  others  in  past  times,  or  to  see 
how  the  caricaturists  of  other  natrons  treated  them. 


€mmtxtt 


Pbesxbvation  of  Ships. — ^A  communication  has  been 
made  by  Lieutenant  A.  Mariot,  of  the  French  navy,  rela- 
tive to  the  means  employed  by  the  Cochin  Chinese  to 
protect  the  hulls  of  vessels  from  the  attacks  of  the  auger- 
worm  and   other   misohievoua   creatures.     M.   Mariot 
declares  that  the  Chinese  and  Annamites  know  how  to 
protect  their  vessels  efiiectually,  and  at  a  very  small  cost, 
and  a  long  residence  in  the  two  countries  as  a  naval  officer 
gives  weight  to  his  evidence.    He  was  struck  with  the 
extreme  antiquity  in  appearance  of  many  of  the  native 
vessels,  and  found  on  inquiry  that  they  were  quite  as  old 
as  they  looked,  and  that  in  some  cases  they  had  been 
bequeathed  from  father  to  son  until  their  origin  was 
entirely  forgotten.    The  timber  of  these  vessels  being 
the  same  as  that  employed  in  India  for  the  same  purpose, 
and  the  waters  of  Cochin-China  teeming  with  destructive 
creatures,  it  was  evident  that  the  durabUity  of  the  vessels 
arose  from  some  special  precaution.   The  means  employed 
are,  according  to  Lieut.  Mariot,  a  mixture  of  a  rednous 
oil  with  a  resin,  applied  hot  to  the  wood ;  both  the  sub- 
stances beinc  special  products  of  the  lands  on  the  banks  of 
the  river  Meikon,  the  trees  which  yield  them  having 
heart-shaped  leaves,  strong   roots,    and    throwing  out 
suckers.    The  tree  which  yields  the  oil  is  called  by  the 
Annamites  caydau,  literally  oil-tree,  and  often  attains  a 
height  of  more  than  two  'hundred  feet ;  it  will  furnish 
from  three  to  five  pints  of  oil  per  week.    Boats  made  of 
the  wood  of  this  tree  are  said  never  to  be  attacked  by  the 
auger-worm.  The  tree  which  yields  the  resin  is  described 
as  being  somewhat  similar  to  the  former.    M.  Mariot, 
when  in  command  of  the  Amphitriu  loicha,  under  Admiral 
Chainer,  employed  the  native  mixture  on  a  boat  which 
had  been  attacked  by  the  moUusks,  and  at  tlie  end  of  a 
year  it  was  perfectly  free  from  any  fresh  attacks. 

GuA2io  IN  FBAKtE.--A  large  deposit  of  guano,  the  pro- 
duce of  bats,  has  been  discovered  in  a  natural  cave,  beloug- 
ing  to  the  Commander  de  Beaufoud,  eight  miles  distant 
from  Vesoul,  in  the  department  of  the  Haute-baone. 
The  deposit  is  estimated  at  about  eight  hundred  cubic 
metres.  This  discovery  recalls  another  which  was  made 
many  years  ago  by  Mr.  George  Windsor  Earl,  now  magis- 
trate at  Penang,  and  publiehed  in  London  about  the  vear 
1B54.      This  gentleman,  in  his  geographical  and  ethno- 


logical researches,  discovered  that  vast  cav«  m  ths  b. 
numerable  islands  of  the  Indian  Archipelago  w«i«  fM, 
with  the  deUrUut  of  bats,  which  are  of  eoonDouiaz«& 
those  latitudes,  and  have  existed  there  l>y  myriads,  alocai 
undisturbed,  for  ages.  Mr.  Earl  says  tiut  tbe  amooot  a 
guano  in  those  isluids  is  incalculable.  A  Franeh  chubia 
has  analysed  the  guano  of  Vesoul,  and  considerB  it  valuthk 
as  manure,  a  fact  which  helps  to  validate  Mr.  IxM 
discovery,  as  both  deposits  ai>3  prodnoed  by  the  itm 
creatures. 

Thb  Exhibition  at  Bombay. — ^The  promotsn  of  tM 
proposed  Great  Exhibition  at  Bombay  are  losing  do  tiai 
m  pushing  forward  the  scheme.      Already  a  BoiUiai 
Committee  has  been  formed  who  will  superintend  all  ^ 
necessary  arrangements.    Another  has  been  appoiDied  r$ 
India,  one  for  China  and  Japan,  one  for  Australia  u^sk 
Cape,  one  for  Persia  and  Egypt,  one  for  Europe  (i«> 
respond  with  the   London  Commiasioo),  and  cii  n 
America  (corresponding  with  the  New  York  CominkK,. 
A  District   Committee   is  formed    for  regulatiog  ai 
arrangement  of  all   the  articles  in  the  buildisg,tt 
Government  has  been  applied  to  in  order  to  Ions  (iiA 
committees  throughout  India. 


CaIoidcs* 


Inteboolonial  Customs. — It  appears  that  Viotomi 
going  in  the  du^ection  of  protection,  while  South  Aiutnii. 
which  is  contending  with  it  for  the  trade  of  Western  Bivtr- 
ina,  is  being  urged  by  others  to  go  to  the  opposite  eztrtme^ 
of  an  immediate  abolition  of  the  Custom-house.  A  propoid 
to  that  effect  was  brought  forward  in  the  Chamber/ 
Commerce  at  Adelaide,  but  it  does  not  appear  to  hin 
excited  much  attention.  Only  90  attended  and  oolr  D 
voted.  The  result  was  that  14  persons  expressed  tbe& 
selves  in  &vour  of  an  immediate  abplition  of  the  CtBtcf' 
house.  It  was  argued  that  a  moderate  increase  of  diid 
taxes  would  enable  the  revenue  to  dispense  with  u 
Custom-house,  but  how  it  was  to  be  collected  or  win:  •> 
would  cost  was  not  gone  into.  Thie  special  reaaoD  wh^' 
makes  the  policy  of  South  Australia  interesting  to  » 
South  Wales  is,  that,  if  it  were  to  adopt  the  eyrtem  ^ 
open  ports,  it  would  either  compel  New  South  Walei  s 
do  the  same  or  put  it  to  great  expense  to  guard  z^ 
smuggling.  If  spirits  were  admitted  duty  free  into  ^ 
Australia,  how  are  they  to  be  kept  fh>m  the  ba^  ^ 
tones  of  New  South  Wales  ?  It  would  pay  to  earl  theoifr 
traband  oommodities  for  long  distances  towards  8)^ 
perhaps  into  Sydney  itself.  A  preventive  service  od  i^ 
River  Murray  would  be  very  inconvenient,  and  peri«p» 
not  effective,  although  New  South  Wales  has  only » 
guard  against  goods  that  have  paid  full  duties.  ^ 
much  more  troublesome  to  guard  against  the  introdaon^ 
of  goods  that  have  paid  no  duties  at  all.  South  hwXB^ 
is,  perhaps,  in  a  better  position  to  be  able  to  dtspeow  fi>k 
customs  dues  than  any  of  its  neighbours. 


Sib  Joseph  Paxtojt,  late  M.P.  for  CoveBtxy»  dW  fi« 
Thursday,  the  8th  inst.,  at  his  house,  Bockhill^,  Sj^; 
ham.    He  was  the  son  of  poor  parents,  and  wai  borQi^ 
Milton  Bryant,  neai'  Woburn,  Beds,  in  1808.   Hanag 
while  very  young  to  seek  his  own  livelihood,  he  becaffl* 
a  gardener,  and  in  that  capacity  obtained  a  ntoatioo  t<* 
work  in  the  gardens  of  Sion  House.    He  rose  to  tbe  po^ 
of  foreman,  and  was  gradually  promoted  by  the  Vv^^ 
Devonshire  to  the  position  of  director  of  the  gsrden  U 
Ohatsworth,  and  afterwards  to  that  of  "^^^S^^  ,!^' 
Derbyshire  estates  belonging  to  the  duke.  Ho  remodftW 
the  whole  of  the  gardens,  and  the  many  migoitx^^ 
works  now  htanding  there  were  carried  out  nuder  w 
direction.    Amongst  them  was  the  great  coMerv»t(VT. ' 
glass  and  iron  structure,  300  feet  long,  wWch  b«  ®*"* 
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» model  for  the  great  building  in  Hyde-jMrk,  and  then 
Ihe  present  Orykal  Palaoa  at  Sydenham.  His  dedgn 
r  the  eraodon  of  a  bnildiog  to  be  oonatnicted  of  glaa 
|1  iron,  for  the  Great  Exhibition  of  1851,  waa  aooepied 
^  th«  Boyal  Cllommiaiooers,  after  288  plans  had  been 

rted.     For  his  public  service  on  this  occasion  he  was 
hted.     In  1858  he  commenced  the  boilding  of  the 
Palsoe,  whioh  was  completed  and  opened  to  the 
in  Jane,  1864.      In  the  same  year  Sir  Joseph 
S;Fed  himself  as  a  representative  for  Coventry,  in  place 
lUs  ^'en<i  Mr.  Geaoh.    He  was  elected  without  oppo- 
Abd,  and  retained  his  seat  till  a  few  weeks  ago.  Shortly 
Atf  his  election  he  tendered  to  the  Government  a  prac- 
bI  suggestion  to  send  out  a  corps  of  navvies  to  perform 
111  work  at  the  siege  of  Sebastopol,  then  going  forward. 
he  proposal  was  accepted,  and  he  was  entrusted  with  the 
guisation  of  the  Army  Works  Corps— a  duty  which 
!  diftharged  with  great  credit.    In  politics  he  was  a 
iberal,  and  a  consistent  supporter  of  Lord  PalmerstonV 
iDiDistFation.     He  followed  the  profession  of  an  archi  • 
et  and  civil  engineer  from  the  time  when  he  constructed 
«  great  glass  building  in  Hyde-park ;  but  he  did  not 
:lioqui8h  his  position  at  Chatsworth.    He  was  happy  in 
M  constant  esteem  of  the  late  Duke  of  Devonshire,  who, 
IDS  time  before  his  own  death,  handed  to  him  a  life- 
tlicy  for  £20,000,  upon  which  he  chaif^ed  himself  to  pay 
«premiams  for  Sir  Joseph's  benefit.   Sir  Joseph  Paxtoo 
K  an  industrious  writer  on  horticulture,  and  coooeoted 
ttl)  aeveral  literary  enterprises.    He  was  a  Fellow  of  the 
orticahural  Society,  1826 ;  of  the  Linnsean,  1838 ;  and 
1844  he  was  made,  by  the  Emneror  of  Russia,  a  Knight 
the  Order  of  St.  Vladimir.    The  Stiver  Siedal  of  the 
idety  of  Arts  was  presented  to  him  in  1840,  for  a  com- 
ooication  respecting  his  invention  of  a  machine  for  the 
■pose  of  making   sash  bars,  the  account  of  which  is 
m  at  page  87,  vol.  68,  of  the  SocUijf9  Traruactums. 
•  was  elected  a  member  in  1850,  and  was  a  Vice-Presi- 
Bt  at  the  time  of  his  death. 


I0US. 


The  Co- operative  Pbinoiplb  in  Fbanoe.  —  The 
vHder  i>tates  that  the  chief  instances  of  application  of- 
ini^ples  of  co-operation  in  the  building  trades  are  to  be 
and  in  France.  Somewhere  about  twenty-three  years 
|0,  M.  Leclaire,  the  house  painter,  whose  experiments 
connection  with  painters*  work  have  often  been  uien- 
loed  by  us,  described  in  a  pamphlet  the  system  adopted 
his  esublishment,  and  gave  the  reasons  that  led  him 
establish  it.  At  present  the  concern  is  a  partnership, 
oristing  of  M.  Leclaire  himself,  M.  Defoumauz,  and 
«  8oci^i6  de  Seoours  Mutuels,  of  which  all  persons  in 
t  establishment  are  meml<erB.  In  the  first  year  the 
m  who  worked  300  days  made  each  300  francs  (£12) 
the  profit,  or  beyond  the  wages,  which  were  4  francs  a 
y.  Improvement  in  the  habits  and  demeanour  of  the 
irkmen  was  immediately  manifest.  M.  Chevalier,  in 
48,  stated,  on  the  authority  of  M.  Leclaire,  *'  that  the 
creased  zeal  of  the  workpeople  continued  to  be  a 
11  compensation  to  him,  even  in  a  pecuniary  sense,  for 
i  share  of  profit  which  he  renounced  in  their  favour ;" 
d  in  1857,  M.  Villiaume  gave  similar  testimony.  The 
Bsing  oC  the  Limited  Liability  Act  first  made  similar 
ioc'iations  possible  in  this  country.  Of  successful  asso- 
kiions  of  operatives  alone  there  are  in  Paris  upwards  of 
e  hundred.  The  chief  of  these  associations  is  that  of 
e  masons.  Its  amount  of  business  done  from  1852  to 
Ofi,  both  years  inclusive,  has  increased  from  45,530f. 
the  former  year  to  1,23 1,46 If.  in  the  latter,  and  its 
ofits  from  l.OOOf.  to  130,000f.  It  lately  paid  5(i  per  cent. 
the  dividend  of  the  year  on  the  capital.  M.  Villiaum^ 
ffiarks  that  intemperance  greatly  decreases  amongst  the 
embers  of  the  difierent  associations,  as  well  as  every- 
ing  of  the  nature  of  coarseness  and  rudeness.    Mr.  Mill, 


and  all  who  have  studied  the  subject,  expect  a  great  in- 
crease in  the  produotivenes  of  industry  from  the  advance 
of  the  co-operative  movement 


On  thi  WfiAB  AND  Tbab  of  Steam  Boilbbs— Sib, 
— Anybody  who  chooses  to  read  my  two  "double- 
barrelled  '*  letters— each  barrel  of  which  seems  to  be  re- 
garded by  Mr.  Clark  as  a  modern  form  of  the  horns  of  a 
dilemma— will  find  convincing  proof  that  Mr.  Clark  haa 
again  been  drawing  upon  his  memory  for  his  discoveries, 
and  upon  his  imagination  for  his  claims.  The  ostrich- 
like  style  of  defence  that  coosiiits  in  ignoring  statement 
and  argument  alike,  and  the  lady's  reasoning  of  continued 
iteration,  can  lie  of  no  avail  to  my  respected  neighbour 
with  those  who  will  give  themselves  <  he  trouble  of  reading 
my  **  double-harrelled  '*  epistles,  as  they  are  termed  by 
Mr.  Clark.  Just,  however,  as  even  a  Colt's  revolver  is  of 
no  use  against  the  hide  of  a  rhioooeros,  so  will  no  '<  double- 
barrelled'*  epistle— perhaps  not  even  a  round  robin — be  of 
any  effect  against  Mr.  Clark's  own  tough  cuticle.  I  must 
confess,  however,  that  this  is  quite  indifferent  to  myself. 
Mr.  Clark's  little  weaknesses  on  the  subject  of  steam 
boilers  are  pretty  generally  known  by  this  time.  "  That's 
my  thunder — ^that  my  explanation  of  explosions,"  are 
perennial  cries  with  the  sage  of  the  Adelpbi,  as  of  yore 
with  Dennis  the  actor.  Like  another  great  man,  he 
delights  in  fighting  for  ideas — ^and  for  ideas  which  he 
may  annex,  but  certainly  haa  never  discovered.  Mr. 
Clark's  practised  and  boa-coostrictor-like  powers  of 
literary  deglutition  aro  indeed  fully  recognised.  The 
publicity,  in  fact,  of  the  existence  of  Mr.  Clark's  little 
self-delusions  on  this  score  forms  my  protection.  This 
will  probably  be  the  case  even  with  that  majority  of  your 
readers  who  do  not  care  the  value  of  an  old  bolt  for 
either  Mr.  Clark  or  myself,  therefore  I  must  say  that, 
for  my  own  part,  I  do  not  so  much  regret  his  asser- 
tion that  I  have  borrowed  ideas  from  him  without  ac- 
knowledgment as  my  Implied  belief  in  the  unscientific 
and  mistaken  twaddle  which  Mr  Clark  dignifies  with  the 
title  of  explanations  of  the  pitting  and  furrowing  of  steam 
boilers,  In  the  one  sentence  by  which  Mr.  Clark  attempts 
to  explain  pitting,  he  is  seemingly  unaware  of  the  existence 
of  such  an  action  as  chemical  affinity ;  and  in  his  *'  ex- 
planation "  of  furrowing  he  has  never  dreamt  of  that 
action  of  internal  fluid  pressure  which  tends  to  form  a 
perfect  cylinder.  As  regards  pitting,  all  Mr.  Clark's 
explanation  is  contained  in  one  single  sentence — a 
sentence,  by  the  way,  which  he  inti*oduces  with  the 
remark  **  that  we  are  aware  that  electrical  and  galvanic 
action  are  adduced  in  *  explanation ' "  (of  farrowing  and 
pitting).  "But  these  words,"  continues  Mr.  Clark,  "  have 
two  meanings — ^they  mean  electricity  and  galvanism,  and 
they  mean  igorance  and  mystery."  We  see  here,  as 
plainly  as  anything  written  can  be  plain,  that  Mr.  Clark 
expressly  repudiates  galvanism  as  accounting  for  pitting. 
We  now  come  to  that  single  pregnant  sentence  which,  like 
a  Delphic  oracle,  contained  everything  yet  in  the  womb 
of  the  future.  Instead  of  *'  ignorantly  "  having  recourse 
to  galvanism,  Mr.  Clark  says — **  The  pitting  of  the  metal 
is  readily  explained  by  the  presence  of  chemical  agents 
in  solution  in  the  water,  and  the'  known  inequality  of 
substance  of  iron  plates  and  bars,  in  consequence  of  which 
the  metal  is  gradually  but  unequally  separated  and  dis- 
solved, and  probably  a  weak  galvanic  circuit  may  be 
established  between  the  iron  shell  and  the  bra»s  tubes, 
accelerating  the  process  of  dissolution."  Only  in  that 
portion  of  the  sentence  which  I  have  italicised  is  there 
to  be  found  any  attempt  at  explaining  the  irregular  pock  . 
marks  of  pitted  plates ;  the  latter  portion  is,  as  I  have 
shown,  copied  from  Professor  Tyndall,  and  could,  in  any 
case,  only  account  for  an  equally  spread  corrosion.  What 
Mr.  Clark  says,  neither  more  nor  less,  is,  that  some 
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spots  of  the  metal  are  softer  than  othBrB--an  isolated 
physical  fact  that  could  not,  per  se,  explain  why  any  softer 
or  harder  spot  should  be  sooner  dissolved  than  any  other. 
He  simply  says,  that  some  portions  are  easier  dissolved 
than  others,  from  being  softer  than  others.  In  fact, 
it  amounts  to  no  explanation  at  all.  Years  ago  I  have 
heard  a  stoker  explain  pitting  in  this  way ;  and  Mr. 
Clark  has  simply  clothed  it  in  a  Johnsonian  sentence. 
In  a  similar  mode  Mr,  Clark  talks  of  "  the  indirectness  of 
the  strain  of  the  steam  pressure  '*  at  the  joints,  which  is 
quite  a  different  explanation  from  that  which  ascribes 
furrowing  to  the  mechanical  tendency  to  produce  a  correct 
circle,  and  to  the  furtherance  of  oorrodon  in  the  absence 
of  that  protecting  coating  of  incrustation  which  is  con* 
tinually  being  broken  otf  by  the  mechanical  action.  I 
defy  Mr.  Clark  to  show  that  either  of  these  points, 
amongst  others,  have  been  even  alluded  to  by  himself. 
As  to  the  explanations  1  give  of  the  deterioration  ofstay- 
bolts,  the  best  joke  is  that  they  are  quite  distinct  from 
that  of  Mr.  Griggs,  published  five  years  before  its  assimi- 
lation by  Mr.  Clark.  Rightly  or  wrongly,  I  import  novel 
elements  into  the  matter.  I  can  only  suppose  that  Mr. 
Clark  has  not  done  me  the  honour  to  read  what  I  have 
written,  and  that,  misled  by  a  strange  self-delusion  of 
whicli  he  has  given  previous  proofs,  he  has  claimed  the 
explanations  from  the  mere  fact  of  their  dealing  with 
steam  boilers. — I  am,  &c.,  F.  A.  Paget. 

18,  Adam-BUraet,  Adolphi,  W.O. 
[This  correspondence  must  end  here. — Ed.] 

Atuospberic  Railways. — Sib, — The  atmospheric  rail- 
way proposed  to  be  laid  down  along  the  banks  of  the 
Thames  is  neither  more  nor  less  than  the  invention  of  the 
late  Mr.  Vallauce,  the  well-known  banker  at  Brighton. 
Thirty  or  forty  years  ago  that  gentleman  laid  down  an 
experimental  vacuum  railway  of  one  quarter  of  a  mile  in 
length,  of  the  full  size,  and  carried  passengers  up  and 
down  for  some  time  very  succes^ifully.  The  only  difference 
in  detail  between  the  present  plan  and  the  former  is,  that 
the  exhaustion  is  intended  to  be  applied  at  one  end  only, 
and  pressure  for  the  return  trip,  a  variation  that  will  not 
ultimately  be  found  to  answer,  the  object  in  the  present 
plan  being  evidently  to  avoid  the  expense  of  an  exhauster 
at  eacli  end.  In  practice,  however,  there  is  a  very  great 
difference  between  exhaustion  and  compression.  In  the 
former  case  the  action  seems  to  be  instantaneous,  while  in 
the  latter  the  effect  is  unaccountably  retarded,  owing  per- 
haps to  the  elasticity  of  the  atmosphere  combined  with 
the  friction  in  the  tube.  Under  the  compressed  system  it 
has  been  found  that  if  the  pipe  of  communication  be  suffi- 
ciently long,  the  most  powerful  forge  blast  will  not  blow 

out  a  lighted  rushlight  placed  at  the  further  end 1  am, 

&c.,  Henby  Revelst. 


Cliimaiss,  pr»TwUsff  4«wmward  dfift  U— 14V1->S.  Mjwi  hA  J. 

StodaM. 
Circular  saws— 1476~W.  T,  Hamilton. 
C<dLe,  oT«na  for  the  maaaibetare  of— •liSB'-J.  (^tn. 
Cotton,  kydnoUo  ptcoes  for  iMcklng^iaso— E.  T.  Bellhrat  ladT. 

J.  Doming. 
Cotton,  rollers  osed  in  preparing— 1439— W.  E.  Newton. 
Drain  pipes,  apparatns  for  lajing— 1396— W.  Sddlngton. 
Fire-arms— uas—B.  Patoo. 
Fire-arms,  breeoh.loading^l46l— T.  BisseU. 
Fire-arms,  breech-loading— 1358— R.  A.  Broonuiu 
Fornaces— 1451— M.  Cohen. 
Farnaoe»— 1468— P.  Yoong. 

Furniture,  oonatmction  of  vaat  fliir  tnasportiB9-'14i&^V*  HttUia 
Gas  burner— 1437— O.  Bnjr. 
Hoops,  Ac,  manufactore  ot— 1426— J.  Ramsbottom. 
Iron,  manufactore  of— 1310— J.  Bennett. 
KnltUng  machlnee— 1446— W.  Clark. 
Lamps— 1422— C.  £.  MoUer. 

Lathes,  rests  for  ornamental  turning— 1441 — T.  H.  Heblja. 
Lime,  mannCactore  of— 1467— P.  A.  le  C.  do  FontainemoMi 
Looks,  keja  of— 1466— 8.  Grafton. 
Ijocka— 1487— J.  CalTort. 
Locking  screws— 1473— F.  A.  Psget. 
Machines,  reaping  and  mowing— 1371— W.  ICanwatlng. 
Maohinea,  rotaUre— 1447— J.  A.  Helnrleh. 
Oils,  puriQring  anioial  and  vegetable— 1453— S.  8«iBelia. 
Pendants,  slioing  gas— 1381— G.  H.  Urotdies. 
Rallwaj  trains,  oommunication  between  paaseagere  and  pvl  ^ 

1493—1.  Rogers. 
Sail  cloth,  printing  npon~1006— J.  Isherwood. 
Screw  gtUs— 1419~T.  Beanlaod. 
Ships*  bottoms,  paiuU  applicable  to— 1489— T.  Spenosr. 
Ships,  apparatus  fbr  steering— 1394 — J.  Martin. 
Ships,  machine  for  loading  and  disdiarglng  cnigees  fton— lUI-4 

EUiott  and  R.  P.  Clark. 
Spherical  form,  machinerj  for  turning  bodies  of  a— >1469— T.  Bffii 
Spinning  maclUneiy— 14S3— M.  MeisA. 
Steam  tKMlers,  oompoaitlon  for  prevent ng  Incmststfoa  of— ISM't 

Hewitt.  . 

Steam  boilers,  fBrnaces  of— 1372— T.  Moldea,  J.  Newsons,  ud  I 

Akerojd. 
Steam  hammers— 1491— P.  PUklngton. 
Telogr»phio  supports— 1380— G.  and  A.  Varioy. 
Tires,  east-steel  railwaj— 1466— J.  M.  Rowan. 
Trimming,  mannfactnre  of— 720— J.  P.  Booth. 
Tubes,  apparatus  Ibr  cleaning  the  interior  of— 1479— J.  Hirf. 
Weaving,  looms  ft>r— 1427— i>.  Welsh. 
Whales,  rocket  guns  for  the  capture  of— MO— T.  W.  Roji  ttAQ.i- 

LUliendahl. 
Writings,  Ac.,  producing  oopies  of— 1467— R.  A.  Broamaa. 

INVKNTIOK  WITH  COVPLm  SPICmCATIOlf  ftLKD. 

Gas  burner— 1494— H.  Monier. 

Ordnance,  fbses  for  rifled— 1562— G.  Haseltine. 
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and  Imtitationi  In  union 
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Cooaola £6,630  18    0 

Hadooedbj  Sale  of  ......    1,783  18    7 

Um  19    6 
t£388  la.  4d.  Kew  3  per  Ceota......  .... 

^53,000   Rapeea,  Indian   6  per  Cent. 
Sspee  Paper   •.•M..«.*..»..>*..*.**.ra  ... 

To  Ezaminaliona  :— 

Prioee  v^onaort'a  Prise 

Dr.  Temple - 

V.  Brooke,  Ea^«,  F.R.B.  •••••••»•••..••.. 

HsRT  Chester,  Eeo. 

Sir  C.  W.  Dilke,  Bart. 

Dr.  dkey 

Faea 


£    a.  d.       £    s.  d. 


329    9    8 


6,861  13  6 

:407  18  0 

21    0  0 

1,601    1  6 


164  18  10 
11     7     2 

258    0    0 


43i    6    0 
26    60 


Cr.  £   s.  d. 

Bj  Rent,  Rates,  and  Tases...^ .^-.^  206  13    0 

Iniuraace,  KM,  eoala,  and  house  ohaiges  170  13    2 

Salaries,  wages,  and  Commiaaluna 1,678  18    0 

Postage,  litamps,  and  Paroels 126  10  U 

Statlonerj  and  Printing,  inelnding  List 

of  Members 178  10    1 

AdTertislac 84  16  10 


£   s.  d« 


Working  Classes*  Mnseom  80  14 

Joomal,  Inotudiag  Stamps  aad  Diitrlba* 
tion  to  Members  ...••.... •wm.«m.........>m1,676  16 

Union  of  Inatltntlona,  Including  Exami- 
nations, FrlMs,   Postage,   Stationety, 


7. 


Printing,  «c. 


s  ••••••  •«•••••«••«•  •  •*< 


...    660  19 


6 

2 

4 

10 

1 


6 
2 
0 
0 
1 


0 
0 
0 
0 
0 


To  Eaat,  Rates,  and  Taxes 
Sale  of  Books 


Joy  Reports 

Farmers  Clnb ^ .-... 

Art- Workmanship  Examples 

Soith  Aoatcaliaa  Institata. .... 


6  8  6 

0  10  0 
6  12  0 

192  12  7 

1  10  0 
59  1196 


38  16  6 


269  16  1 
662  10  10 


£9,222  17  1 


6 

Prince  Conaort'a  Prise  .«..• 26    6    0 

Artistic  Copjright 0    4    6 

ConTeraudone     164    8    8 

Repairs  and  alterations 1,108  16    7 

Jni7  Ueports  oe  EzhibiaoB,  1862  ... .....  1,274  16   S 

Art- Workmanship  Prlxes   488  10    6 

Sodetj'a  New  Medal 83    4    0 

Library,  BookUnding,  Ac 129  12  11 

Bwiney  Prise  ...•••  ..•mm.....**.**«mm....*..  200    0    o 

Annnitj  to  Mrs.  Cantor...............^. «...  26    0 

Cantor  Lteotnres ..»..».  ...m.... ..•«•■..  276  13 

Moalcal  Committee  2    4 

Ceachmakers'  Exhibition  Prl»  ......~....  A    0 

Society  a  Memorial  ti  the  Prince  Conaort  0    4 

Laboorers*  Dwellings  Committee 41  17 

Distribution  of  Prices  .» ^...  18    7 

lAbonrers*  Cottage  Priae  .....................  26   0 

Power  of  Attoraoj  •..••.•'-M............ 1    1 

Maitlaad  School  of  ArU  0  11 

South  Australian  Institute  380  14 


0 

T 

e 

0 

8 

8 

11 

0 

e 

3 

0 


Balance  of  Cash  in  hands  of  Coolta  A  Oo. 


8,927 


8 


3 
10 


£9,222  17    1 


Liabilities  and  Assbtb. 


Be 

To  8tuMlr7  Creditors:^ 

Booth  Australian  Institote 

Sir  W,  C.  Trevelyan,  Bart. 

Boclet/s  Memorial  to  the  Piince  Consort 

The  i  rlnce  Consort's  Prise 

Bxsmlnatlon  Prixes 

Kxamluers'  Fees 

Tradeamen's  Aoc  iOBts  

ofaaaetiOfvlUbllUiM 


£    s.  d.       £    •.  d. 

184    1  € 

70    0  0 

646  16  10 

36    6  0 

186    0  0 

226  16  0 

836    7  7 


3,073    6  11 
6,636  18    7 


£7,609    1    6 


Rupee 


(Sx*  £    B.  d. 

•By  Consols,  £146 19s.  6d.,  at  91i 
{InTested  in  Indian  6  per  cent. 

Subscriptions  in  ourse   of  oDUeetion, 

£1,9*9  2a.,  Talned  at 

Value  of  the  Seder's  Lease  of  Premises 

M     Other  Property 

Examination  Priie  Fund 

Jury  Reportt  in  Stook 

Bell  and  Ualdy 

Cash  in  hands  of  Coutts  and  Co. 295    8  10 

London  aad  Westminster  Bank 70   0   o 


£  s. 

d. 

134  3 

• 

355  3 

7 

1,600  0 

0 

3,000  0 

0 

2,000  0 

0 

36  0 

0 

196  13 

0 

13  10 

4 

366    8  10 


£7,600    1    6 


Trust  Funds. 

•Bwiaey  Bequest ........m  £4,500  0  0  Consols,  liable  to  a  charge  of  £100  nee  1&  ttf  years. 

•Joba -stock's  Trust 100  0  0        „       liable  to  the  Award  of  a  Medal. 

tFothefcill's  Trust 388  1  4  New  3  per  cents.,  liable  to  the  Awsid  of  a  Medal. 

TOeotor  Bequest 6,049  9  7  inTssttd  in  Indian  5  per  cent.  Rupee  Paper. 

SEYMOUR  TEULON,  1    a,m„^ 
H.  READER  LACK,  J  ^«««^*- 

Soeidy  E<mH,  AddpU,  June  21H,  1866.  P.  LB  NBVB  FOSTER,  iSKntory. 
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FlKAKOIAL    StATEMKNT. 

The  foregoing  statement  is  published  in  this 
freek's  Joumaly  in  accordance  with  Sec.  42  of 
the  Society's  Bye-laws,  which  provides  that,  at 
the  Annual  Meeting,  the  Council  shall  render 
to  the  Society  a  fuU  account  of  their  proceed- 
ings, and  of  the  receipts,  payments,  and  expen- 
£ture  during  the  past  year ;  and  a  copy  of  such 
statement  shall  be  published  in  the  Journal  of 
the  Society,  on  the  Friday  before  such  General 
Meeting. 

Ahnual  General  Meeting. 

The  One  Hundred  and  Eleventh  A^nua^  Ge- 
ne^ Meeting,  for  the  purpose  of  receiving  the 
Cou^cirs  Report  and  the  Treasurers'  statement 
of  Receipts,  Payments,  and  Expenditure  during 
the  past  year,  and  also  for  the  Election  of  Offi- 
cers, will  be  held,  in  accordance  with  the  Bye- 
Laws,  on  Wednesday,  the  2dth  of  June,  at  4 
o'clock.  __ 

The  Council  hereby  convene  a  Special  Ge- 
neral Meeting  of  the  Members  of  the  Society  to 
ballot  for  members,  such  meeting  to  take  place 
at  the  dose  of  the  Annual  Generi^l  Meeting. 

By  order, 
P.  LE  NEVE  FOSTER, 

SecT€lary, 
Sodetyli  Honse,  Adelpht,  June  21ak,  1866. 


Prizes  for  Art- Workmanship. 
The  Council  have  much  pleasure  in  publishing 
the  foUowing  letter:— 

Itth  JiUM,  1U5. 

Dbab  Sib,— Referring  to  your  letter  of  the  lOtli  of 
January  Uat,  soliciiing  the  co-operation  of  the  WorBhipful 
Company  of  plasterers,  London,  in  offering  prizes  for 
Art- Workmanship,  I  have  now  the  pleanire  to  inibira  you 
that  the  Plasterers'  Company  have  reM>lved  to  offer 
through  the  Society  of  Arte  one  prize  of  £10  and  a  second 
of  £$  for  modelling. 

I  Mnd  on  the  other  side  the  parttcnlars  of  the  subject 
silected,  and  also  the  conditions,  subject  to  which  the 
prizes  are  offered,  and  I  should  feel  much  obliged  if  you 
would  kindly  make  the  same  known  as  extensively  as 
posilble. 

I  am,  dear  Sir,  yours  faithfully, 

H.  MOTT. 

P.  Le  Kert  Fottar,  B«i.,  Beeretaiy  to  the 
Sodttj  of  Arts,  Adelphi. 


Th«  Worshipful  Companv  of  FUsteren,  London,  offer 
(■Dbject  to  the  general  conditions  of  the  Hocieiy  of  Arts)  i^ 
prize  of  £10  for  tho  best  6oriated  bracket  or  truss  in  the 
Italian  Renaissance  style — dimeuMons,  14  inches  on  thn 
beam,  12  inches  on  tlie  wall,  ai4  8  inches  on  the  face 
—to  be  demgned  and  mo<1ellKd  by  the  competitor,  or  the 
designer  ftud  modeller  mav  co-operate  in  the  production, 
when  £5  will  be  award o'i  to  each. 

Five  pounds  will  be  given  for  the  next  best  model,  or 
£2  10s.  each  to  designer  and  modeller. 

Artizans'  appreolioes  and  etudenU  may  compete  for 
these  prizes,  but  not  master  tradesmen,  Masters  in  Schools 
of  Art,  or  those  training  for  Masters  in  the  Central  School 
of  the  Department  of  Art. 

To  be  delivered  at  iho  Society  of  Arts  by  the  14th 
December,  1866. 


Iiorttirings  t&  t|rt  Snofii. 


Fourteenth  Annual  Gonvbrence. 

The  Fonrteenth  Annual  Conference  of  tk 
RepreaentativeB  of  the  InstitntionB  in  Unioo, 
and  the  Local  Educational  Boards,  with  tli* 
Oooncil  of  the  Society,  was  held  at  the  Society  > 
House  on  Wednesday,  the  14th  hist ,  at  If 
o'clock,  noon.  William  Hawbs,  Esq.,  F.Qj;  { 
Ohairmai^  of  the  Council,  presided. 

At  the  conclusion  pf  the  Secretary's  Rqun 
to  the  Council,  read  to  the  Conference,  a&4pi[» 
lished  in  the  last  number  of  this  Jawn^  \f:f 
p.  606),  the  Chairman  laid  before  the  Oai>'- 
ence  the  proposed  Programme  of  the  Eiszii 
tions  for  1866,  and  called  attention  to  the  ic:* 
lowing  subjects  proposed  for  the  considen:: 
of  the  Conference : — 

1.  The  establiBhrnent  of  organieing  teachers  amoDit'i 
Institutes,  on  the  plan  adopted  in  the  £ai|  UMKCk 
Union. 

2.  Is  any  modiBcatioD  of  the  preaent  achemeof  flow 
iary  Sxaminatioru^  by  rendering  it  more  adapted  to  ue 
capacities  of  class  pupils  in  Mechanics'  Institutes,  deat'i'^ 

8.  The  advantages  of  loca)  prizes  to  saooeiifal  c&'t- 
dates,  at  the  Society  of  Arts  Examinations,  as  a  fitioiLi 
to  local  competition. 

4.  Whether  any  speelal  indocemeota  ciA  be  b«ldj]ct 
to  lead  soldiers  to* avail  themselves  of  the  Society's  Ei* 
aminatinns?  [Seethe  correspondence  with  H.RHj^ 
Commander-in-Chief  of  the  Army,  Journal  p.  49S  ] 

5.  The  propriety  of  adding  to  the  Society's  Zu^ 
f  ions  the  subject  of  **  Practical  Qardeniog,"  in  uoordci 
with  a  proposal  made  to  the  Council  by  the  Boysl  Hon- 
cultural  Society,  who  have  expressed  their  wilUngue^f  :■ 
offer  prizes  in  thin  subject. 

6.  How  can  Institutions  promote  the  Physical  £i^^ 
tion  ot  their  memKem? 

7.  How  may  Popular  Beadings  and  EntfiriiinmeoL'^; 
made  to  promote  the  effiiienoy  of  Iristitutioo  CIsMii^    ^ 

6.  The  advantage  of  Garden  Allotments,  as  a  in"^ 
of  the  Institute,  with  a  view  of  healthful  recreatioo 'f 
the  members. 

9.  Should  Institutes  promote  the  establbhmentofB'- 
ticultural  Shows,  Building  Societies,  Penny  Saving! Baro 
and  similar  movements  towards  the  social  amelioratioQ'^ 
the  people  ? 

10.  The  advantages  and  disadvantages  of  subiciiptica 
to  Institutes  being  paid  by  weekly  or  other  small  amoi.:'.- 

The  Chaibuan  said  it  was  now  his  doty  to  aA  th«  (> 
ference  to  enter  upon  the  consideration  of  ttie  virrj* 
subjects  which  had  been  referred  to  In  the  report,  aad  <'' 
those  which  had  been  suggested  for  diaoosaion.  ^^ 
the  proceedings  went  any  further  he  ooold  not  help  (i* 
preaaing  his  regret  that  on  account  of  ill  health  thev  «'** 
deprived  of  the  presence  of  Mr.  Chester,  who  hai  ft* 
many  years  taken  a  moel  active  part,  and  had  been  ot  ty 
greatest  posflible  service,  in  the  system  of  Examiniti-^' 
which  was  now  cairied  out  by  the  Society.  H^  '-^ 
regretted  that  he  should  be  obliged  to  ank  their  induIf't'K* 
in  allowing  him  to  leave  the  chair  betore  the  bu^iftei*'*» 
concluded.  He  then  called  on  the  Secretary  to  sut^  ** 
alterations  it  was  proposed  to  make  in 

Thb  Pboobammb  of  Examinations,  Klemlvtarv  i'^ 

l^'lNAL,  FOU  1866. 

The  Seceetabt  stated    that,  looking  at  tlie  «s*^' 

number   of  candidates   that  in    each  year   had  Ul'j 

op    the    subjects    of   Conic    Sections,    Navigatkm  «<» 

Nautical    AstrQoon\y,    Astronomy,    mX    A^n^^'^' 
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>  nrqimeil  to  ouit  tbeto  lubJeiA  rrom  the  naxt 
E^miaatioiM.  Ag  rogkided  the  ElemeoUiry 
inatlon*  It  wu  propawd,  with  rererence  to  the 
'  Oi«Je,  tbU  odIj  one  or  the  s|>ecial  aubjecia 
.  Im  corapnbory,  inatatd  of  tvo  u  hiLherto ;  md  ■■ 
p  ftmalet,  U>ti  needlework  aluae  should  be  com- 
f.  Jta  ncvda  the  Scd^ik  Qrade,  the  Engliih 
|r  woold  th^  you  include  geoenl  English  Qistory, 
beW  AlteotioQ  to  the  nxgn  o(  Qeoiife  lU-  The 
P*  !B>*i>i>[i>tioai  would  be  in  the  fftcia  or  St. 
1^*^  Goipel.     Vil>«rty  VM  glvBU  for  the  Boirdi  to 

be  &SBm!n«tio[)a  *t  my  lime  after  3  o'clock, 

of  4  o'clock  u  hitherto. 

CaonTtncQ  then  proceeded  to  diacau 

tofAUUHKtiiT  or  OBOASiaiNa  Tkiouhi  ahoko 

'ITOTM,  OM  TUB  PlAH  AlKimD  IK    Tac  ElR 

*nd  Cheshire  Union)  s>id 


JtAWZaa   (Lftocwhirc 


!     ihH     I 


i    12   1 


ntirely  to  the  * 


L  of  l< 


Tlie 


them,  «Dd  Ihvy  each  vinitrd  a  separatFi 
trery  night  in  the  week,  tihing  chirge  of  tht 
living  learan*.  and  taking  the  gensnl  suprr 
nhe  schao)  for  the  Bvening.  In  irldi'ion  to  this 
iWdK  taaohrn  in  Eaa'  Lanruhira  hald  scienci 
•,  and  il  wai  understood  that  wherever  they 
fcr  elementary  vork,  science  ularaes  were  always 
'Ml  by  them  after  the  elementary  i^liwes  wen 
i,  M  that  the  Inst^tulions  in  the  district  had  the 
of  tbalr  usiatanee  boih  for  eleineniary  and  foi 
btCBcbing.  The  plan  was  a  very  eipenHive  one  tt 
It  wia  oertainly  <loing  great  serviue.  hut  it  preMsd 
on  the  InaiitDiions  that  ariopied  it,  inasmuch  as 
•d  to  pay  £ISayearfar  the  services  of  thjorganf-iog 
1^  In  ■ddltioD  to  the  expense  InL-urr  d  in  providing 
^^Miy  t«BchiDg  power.  The  system  sketched  out 
fMoo  in  the  course  of  next  year  in  the  lAocashire 
Nihire  Union  was  a  modifii.'ation  of  thi»  scheme. 
I  of  engaging  ^enilenien  (o  devote  ihemaelveF 
nHj  to  the  UDiou'both  day  and  night,  it  ii»^ 
d  to  diatribnte  the  Inatliutioni  mto  gmuw. 
would  |j«ihapi  be  a  group  of  Hve;  one  genlje. 
gold  take  charge  of  special  siibjecta  at  the  centml 
dlBi  on  behalf  of  thu  dislriut;  the  members  of 
boot  InMiUitioDl  would   altend  tfee  central  In- 

rm   the   same  terma  as   the    nienibers  of   tht^ 
Inititutkin  itaelF;  the   elrmeotary  work    woaM 
ttsted  hy  the  teaohen  belonging  to  the  several 
iDoe  withoat  a  visit  of  a  special  teacher;  and  con- 
^-Jj,  with  a  much  leu  burdrn  preASing  upon  theni. 
■atitationa    would    bo    alile   (0    have    elenientary 
and  a  ipecial  leaching   power  at  the  ceninil 
1  ata  much  Ims  coat  than  lh«y  would  have  tii 
«  aBTVicea  of  a  vijiiiiag  agi'nt  for  one  night. 
,  BaRXrrr  Blau  (Yoiksliire  Union)  said  that  very 
•tpaose  WW  cerluuly  involved  by  the  In«titiitiou.', 
~    011)7  B  TSty  small  number  could  be  af  rvad  by  01 1 
K     The  matter  had  been  brought  under  discuaaioi 
ENt  Jamta Kay  Shuttle'vortb  was  preacnt,  and  it  wn 
■•■iiideradmoatadvi(ablB,ii>steidofatieTiiptinglo  d 
Hbatso  gr«ataeoat,toenip1oyon«  agent  ibrtliewhul 
Mat  compiiaBd  within  the  Union,  ioHiniuch  aa,  ihou^ 
k  IoHitnt«.D  might  not  be  so  niuuti  boneStod  Mby  ih 
IMB  pnlMied  in  East  Lancaahire,  yet  the  advantat: 
tly  obtained  would  be  apread  over  a  much  larger  aie. 
K  rcKiIutica  whkh  be  wished  to  propose  on  the  tabjei 
IH  iUlowi;— 

■Tlat  >bei  ten  sr  twalve  InslitBtioni  snFRolsallyiiHTwi 
iblW  •■plBjatBt  af  aeoinpttSDt  leaeher,  to  viiil  nr 
MkedsB  eoe  enning  in  a  rortnighl,  the  initrBnthjD  i 
irii«  slswss  Bay  br  wall  earaird  on  with  griluiteni  aid 


I  *Bt  h  dlstrioU  when 


maeh  adnatail  may  < 


Ur.  H.  Cai,c,  G.B.,  said  he  should  be  happy  to  s»cond 
le  reMilutioD.  for  the  purpose  of  dia^untinjc  the  queetion. 
The  liiit  part  of  it  aceiued  to  imply  Ihst  the  InstitulJOM 
»juld  relv  upon  gratuitous  help  for  the  gteatw  part  of 
ilicir  teaching,  but  would  look  to  an  orgauLiing  teicher 
jiice  a  fortniglit  or  10  lor  the  remainder.  The  principle  of 
itieresulutioQ  seemed  to  be  that  halfa  loaf  was  better  than 
110  bread,  but  that  a  whole  one  waabetteratill.  He(ltr. 
C:<>la)  objaoled  to  reliance  on  grstuitous  service*,  and 
u'lahed  to  make  an  aunoancement  u  to  some  addi- 
tmnal  asaiatanoe  which  the  Deputmant  with  which  tie 
liid  Ihelioiionr  to  be  connected  waa  dispoHd  to  afford  in 
rt:ference  to  certain  Buh>ecla,  and  of  which  he  hoped  Uft- 
ihanica'  Institutiona  would  avail  ihemsclvea.  A  Minute  at 
(jiiuncil  had  recently  been  passed  which  enabled  any 
Uecbanics'  loaiilutioo,  or  any  Kvei^ing  Class  counectea 
u  Ith  ■  Nalionalor  other  kind  of  school,  to  have  adrawing- 
ulass— which  of  course  they  could  have  witlKut  Mk- 
lug  anybody's  leave;  but  if  they  liked  to  eatabUsh 
.-iich  a  class,  and  employ  a  certiRcatad  teacher  In 
^ihat  waa  called  the  "aiHMnd  grala,"  which  wai  a 
N:hoolmaiiter's  certificate,  or,  if  (bey  preferred  it,  ft 
loaohev  of  the  "  third  grade,"  they  roiglit  ilieo  get  paid 
fur  the  work  which  they  accoinplislied.  There  were  no 
conditions  aa  to  the  nuiuber  of  nights  whioh  the  clae*  need 
meet  during  ihe  year ;  it  waa  only  a  question  of  examl^ 
Milion — similar  to  thai  oonduated  by  the  Society  of  Arts — 
uncB  in  a  year.  When  a  tlasa  required  to  be  eiaoiined, 
ihey  would  have  to  work  papers,  which  would  beaxamlDed 
III  London ;  and  for  every  paper  worked  in  the  (aooud 
^rade,  or  in  that  grade  of  drawing,  they  might  get 
'en  ihiU)U£a;so  that  if  a  clever  artiiaa  chose  to  learo  a 
Ittle  geometry,  and  to  do  a  little  Iroa-hand  drawing,  and 
Irawing  I'rom  a  oiodel,  and  in  perspective,  liis  leMhec 
night  demand  from  the  department  £2.  or  ten  sliillinga  for 
Hch  paper,  further  than  that,  if  the  laaiitution  thought  St 
0  employ  a  teai^her  having  a  third  grade  certidoate, 
irhicb  was  an  art-teacher's  qualification,  and  would  unite 
ivith  any  lai;al  school  of  art,  the  neareal,  or  any  other 
\(hich  might  be  preferreii,  and  through  the  School  of  Art 
would  send  up  papers  of  a  higher  grade  than  those  per- 
larnied  in  the  piuaeuca  of  an  examiner,  and  which  would 
tn  judged  of  without  relcrence  lo  time,  and  lulaly  with 
T«lereace  toquality,  thou  they  mightobtain  hfteen  shillioge 
lur  suuh  work  as  was  salisfactoiy,  with  the  chance  of  com- 
Lieting  for  gold,  silver,  and  ttronxe  medals.  Thia  matter 
was  one  which  touched  both  the  teaching  of  night 
ulnsses  and  tiie  resolution  under  discussion.  The  minute 
had  been  laid  before  PaiUament,  and  there  waa  every 
reason  to  believe  tliat  it  would  come  into  operation  during 

Mr.  Blikc  taid  the  object  of  the  resolution  whidt  he 
had  proposoii  waa  to  encourage  Local  Onioiii  to  do  more 
ill  practical  teaching  than  they  had  hitherto  done.  Ba- 
ause  they  could  Dot  employ  paid  taachan  it  waa  ihought 
tiiera  was  no  goo<l  to  he  done,  whereas  the  fact  wia,  that 
a  great  deil  might  be  done  hy  graiuiioui  teacheu  pro 
porly  directed  by  an  occaoonal  vinilor.  Mr.  Lawton 
would  be  able  to  tealify  tliat,  in  Lancaihire,  a  great  deal 
of  jjood  was  done  by  the  aervice*  of  ao  occawonai  visitor. 

Mr.  LiwTDK  did  not  consider  il  a  healthy  aiga  that 
they  were  aiked  to  encourage  a  lyatem  oE  gratoitoos 

Ur.  BLAbi  said  what  he  meant  we*  thU  when  th^y 

ould  only  get  gi»tuitoua  teachera  they  would  do  well  to 
lave  a  competent  man  Ui  look  after  them— a  system  vbieh 
w.s  often  ai( opted.  ,   ■       ,,. 

Ur.  Lawtom  was  quite  willing  to  acknowledge  the 
great  bentet  derived  from  vuluniaty  teachera  under  paid 
teaohem,  but  it  was  very  noces-ary  to  rcroeiuber  that  they 
ought  ill  all  their  institution*  to  have  paid  teaohere.  He 
would  give  one  insianoa  froiu  hi*  own  neighbourhood,  a* 
an  Ulualration  of  a  fystem  which  lie  thouaht  would  be 
found  to  work  well.  They  had  6to  insiitutiou*  witbui  a 
diameter  of  about  two  and  a-half  miles;  ho  would  amgeat 
that  those  institution*  ibould  engage  their  o»Bt«Mhel« 
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of  eletneoUry  work,  and  they  would  be  able  to  do  that 
for  thirty  weeks  in  the  year  at  a  ooat  of  £10,  for  which 
SDin  they  could  secure  the  servioea  of  a  firat-claBs  man. 
Be  would  then  propose  that  they  should  have  a  special 
oerti6cated  teacher  for  special  subjects  at  the  central  insti- 
tntion,  at  a  cost  of  £12.  Each  institution  would,  under 
this  scheme,  have  three  class-nights  ander  certiBcated 
teaching  power,  and  one  dass-night  under  special  teaching 
power. 

Mr.  C.  WoMEBBLET  (HastiDgs  Mechanics'  Institution) 
said  the  resolution  merely  served  to  affirm  a  principle 
about  which  no  time  need  be  wasted. 

Mr.  Cole  said  that  if  the  resolution  was  supposed  to 
mean  that  they  recommended  gratuitous  teaching  as  a 

?dnci(ile  of  action,  he  should  have  some  objection  to  it. 
t  was  very  well  to  get  all  they  could  for  nothing,  but 
everybody  knew  it  was  not  likely  ^to  continue,  and  was 
not  much  prized  after  all.  It  was  very  important  to 
make  people  who  were  being  taught  underatand  that  what 
they  were  receiving  was  really  something  worth  paying 
for,  however  moderate  the  charge  might  be.  He  did  not 
like  the  use  of  the  word  **  gratuitous,"  as  it  might  be  mis- 
understood, and  he  thought  Mr.  Blake  could  easily  draw 
up  a  wider  resolution  which  would  embrace  everything. 

Mr.  Sales  (Metropolitan  AsK)ciation)  thought  it  was 
a  misnomer  to  call  those  mentioned  in  the  resolu- 
tion ''organising  teachers."  because  they  not  only 
had  to  set  the  machinery  in  operation,  but  they  had 
to  take  part  in  working  themselves.  He  should 
vote  against  any  resolution  which  gave  the  authority 
of  the  Conference  to  the  employment  of  gratuitous 
teachers.  It  was  most  desirable  that  the  people 
attending  the  Institutions  should  feel  bound  to  pay  for 
the  benefit  they  received  from  them,  and  not  to  trust  to 
charity.  He  did  not  like  to  propose  an  amendment,  but 
he  hoped  the  resolution  would  not  pass  as  it  stood. 

Dr.  PAHKHUBffr  (Lancashire  and  Cheshire  Union) 
said  he  thought  they  ought  to  embody  in  the  re- 
solution to  be  passed  some  suhetantive  proposal,  upon 
which  they  could  fix  the  attention  of  the  Conference. 
The  substance  of  the  resolution  proposed  by  Mr.  Blake 
was  to  assert  that  any  s>*stem  was  better  than  none;  but 
what  they  wanted  to  do  was  to  show  which  out  of  the 
several  systems  submitted  they  believed  to  be  the  best. 
Mr.  Lawton  had  very  judiciously  and  effectually  stated 
the  points  of  difference  between  the  plan  which  had  re 
ceivfd  the  sanct  on  and  approval  of  Sir  James  Ray  Shut- 
tleworth  and  the  plan  which  was  in  partial  operation  in  the 
Lancashire  and  Cheshire  Union.  The  Lancashire  system 
might  be  said  to  be  the  best  for  many  obvious  reasons. 
It  was  the  simplest,  the  most  economical,  and  the  most 
productive  of  benefit,  and  these  formed  three  very  sub- 
stantial reasons  why  it  should  be  preferred.  There  were 
two  bubjects  proposed  to  be  taught,  one  of  which  might 
be  termed  general  and  the  other  special.  The  East  Lan- 
cashire system  gave  to  the  same  man  both  classes  of  work  to 
do,  while  the  Lancashire  and  Cheshire  8}^tem  gave  to  one  set 
of  men  one  subject,  and  reserved  exclusively  to  the  other 
set  another  snbjt^ct.  Mr.  Lawton  had  stated  the  fact  as  to 
the  money  payments  required  by  each  Institution,  and  the 
nme  amount  of  work  would  be  much  better  under  the 
Lancabhiie  than  under  the  £ast  Lancashire  system ;  and 
for  this  reason,  the  object  being  that  the  special  subjects 
should  be  taught  in  the  btst  possible  way,  it  seemed  quite 
clear  that  each  Institution  should  be  pi  eased  to  supply  its 
own  staff  of  teachers  for  general  subjects,  and  that  the 
members  of  each  Institute  should  be  collected  together 
under  the  nunagement  of  a  man  who  was  devoted  to  one 
special  class  of  teaching.  He  begged  to  move  the  follow- 
ing amendment  to  the  resolution,  as  collecting  together 
the  principles  of  difference  between  the  two  systems : — 

''That  thb  Conference  approves  the  system  of  orxanisiag 
teaching  power  throogh  the  Uoion  by  distribotiog  lottitatioos 
into  groopfl  and  a  centre,  at  which  speeial  subjects  may  be 
taagbt,  and  saggests  that  each  Institotion  should  be  piessed 
to  establish  a  staff  of  teachsrs  for  general  satjects." 


Mr.  Blake  said  the  amendment  was  only  his  reiofaitiaD 
put  in  another  form,  and  he  would  at  onoe  withdraw  ba 
proposition. 

Dr.  Pankhubst  said  it  was  quite  obvious  that  the  mm- 
ber  of  special  teachers  they  could  oommand  was  very  mil 
compared  with  those  who  could  be  j[0t  to  teach  gttoil 
subjects.  The  Lancashire  and  Cheshire  bad  the  advantiii 
that  while  a  special  teacher  was  purveying  instroetiQD  to 
one  Union  one  night  a  week,  and  was  so  satis^g  the 
wants  of  the  Union,  he  might  also  be  operating  with  tk 
same  efficiency  for  other  Unions  during  the  rest  of  thi 
week,  so  that  he  might  be  purveying  special  ioftroctiaB, 
of  the  best  order  and  according  to  the  most  apf>i)Dv«j 
methods,  to  five  Unions  in  the  same  week,  while  at  the 
same  time  a  regular  attention  was  paid  to  pn-Iiiaiw 
subjects,  about  which  one  might  say  that  the  higher  i% 
proposed  to  carry  the  point  of  special  efficieixytbe 
broader  still  they  ought  to  lay  the  basis  of  genenli^ 
jects. 

The  Rev.  R.  WHrrrniGTON  (City  of  London  Cdkfti 
seconded  the  amendment,  and  said  that  is  tW 
Institutioii  he  represented  there  was  a  fuDdimtsik 
rule  that  no  teadier  should  be  unpaid.  He  ^ 
recognised  the  importance  and  the  efficiency  of  pad 
teaching  power,  but  on  the  other  hand  he  knew  the. 
were  many  Institutions  which  were  obliged  to  depnd  ta 
a  very  great  extent,  especially  in  general  subject*,  od 
gratuitous  teaching.  He  believed  the  system  of  organiarg 
teachers  was  one  step  in  advance  towards  employiDg  pik 
teaching  exclusively,  and  he  hrlieved  it  was  a  ss^ 
which  would  be  productive  of  good  resnlta. 

Mr.  B.  Rule  (Aldershot  and  Famham  Boari  cf 
Education)  said  he  very  much  questioned  whether  h 
would  be  expedient  on  the  part  of  the  Gonferenoe  toes' 
courage  the  principle  of  gratuitoiu  teaching. 

The  Rev.  O.  B.  Maoilwaik  (St.  Oeoige'a  aod  & 
James's,  Westminster,  Local  Board)  was  fully  seofiUtot 
the  very  great  superiority  of  paid  teachers  over  gratoitoa 
teachers,  but  looking  at  the  matter  practically  he  thooglK 
they  would  all  admit  that  for  the  present,  at  all  evcsto. 
they  would  be  obliged  to  Akake  very  extensive  ose  of 
gratuitous  teaching.  He  found  in  his  own  InstimtiootltB 
they  received  very  efficient  aid  from  gratuitous  tetchy 
under  the  superintendence  of  paid  teachers.  He  direct^ 
a  great  many  daaras,  and  in  each  room  there  waa  a  pitf 
teacher  who«a  well  skilled  in  the  subjects  being  taog^ 
and  who  had  under  him  or  her,  aa  the  case  might  k. 
ladies  and  gentlemen  who  were  solely  directed  by  t^ 
superintendence  of  the  paid  teacher,  and  to  whom  bin 
were  given  as  to  the  way  in  which  the  teaching  iboo^ 
he  carried  out.  The  system  bad  been  in  operation  'ir 
three  or  four  years,  and  had  woriced  well,  the  iK^^ 
hannony  always  existing  between  the  parties  fDfff^ 
in  it. 

The  Rev.  W.  S.  Bbuob  (St.  Margaret's  and  St.  W*^ 
Westminster,  Local  Board)  having  bad  groat  experioff 
in  connection  with  night  schools  and  evening  cla«| 
wi«hed  to  confirm  what  the  last  speaker  had  said,  ni 
fully  admitted  the  usefulness  of  volnntaiy  teachers,  ni| 
he  did  not  approve  of  schobls  where  there  were  no  p"^ 
teachen,  because  some  one  ought  to  be  reBpoosthlefof|^ 
general  discipline  and  the  tone  of  theeducatioo  iniparisl' 
Still  there  were  many  cases  in  whfeh  it  was  absolotilT 
necessary  to  employ  voluntary  teachere,  and  this  waiofw 
the  means  of  hiteresting  parties  in  the  school  who  wooi^ 
aid  both  pecuniarily  and  otherwise. 

The  Chaibmak  said  he  did  not  think  that  by  P<fV 
the  resolution  the  Gonferenoe  wished  to  disoooiagavoid- 
Ury  teaching,  but  only  to  declare  that  paid  teaohisg  ** 
best.  Whatever  the  Conference  might  say,  bo»J*?'" 
was  a  question  which  the  various  institutioDs  voold  m 
to  decide  according  to  their  individual  drcumitasoei' 

Dr.  Fankhurst's  ivsolutum  was  canied  uDSoiinoa^T- 

Sir  F.  B.  Saxdvobd  then  took  the  ofaair,  and  •>>  iv 
next  solgeot  was— 
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"Is  AMY  MOOVIOATIOV  OF  TRM  PBnBNT  SoBBMB  OF 
SlBMBNTABT  EXAMINATIONB,  BT  BBNDEBIMO  IT  MOBS 
ADAPTBO  TO  THE  CAPAOITIBS  OF  CLAaB  PuPILS  IN 
UbOUAVIQB*  IHSTITOTBS,  DBSIBABLB  7" 

Mr.  Babvett  Blakb  said  he  lappoMd  it  would  only  be 
Decenary  for  the  Coaferanoe  to  affirm  by  a  reaolation  the 
itatemeot  in  the  report  on  this  Bubjeot.  As  maoy  woald 
be  aware,  the  great  difficulty  hitherto  had  been  that  while 
in  noaoy  lostltotionB  there  were  a  great  number  of  candi 
dates  who  were  Bofficieotly  advanced  in  reading,  writing, 
iDd  arithmetio  to  show  that  they  had  got  bo  far  the  ba-^is 
of  iDstniction,  the  present  Byatem  required  that  they  should 
have  patwed  in  other  suligects,  namely,  Gospel  History, 
Eoglinh  History,  and  Geography.  It  had  been  found  in 
the  practical  working  of  this  that  while  there  were  many 
who  stood  in  a  very  respectable  position  with  regaid  to 
the  former  they  had  a  difficulty  as  to  the  latter,  and  it 
had  been  thought  that  it  would  really  be  an  encouraging 
rtep  if  the  condition  was  bo  far  lowered  as  to  make  one 
aihject  alone  necessary  for  the  junior  candidates.  He  did 
not  think  it  waa  at  all  necessary  to  interfere  with  the 
Noior  candidates,  because  if  they  professed  to  be  seniors 
^  oaght  to  have  more  knowledge  than  the  juniors, 
fie  would  merely  propose  to  do  this  by  saying  that  it  was 
dairable  to  reduce  the  standard  required  for  certificates 
nrthe  juoior  caDiiidates,  and  for  that  purpose  he  would 
propose  the  (oUoiwing  resolution : — 

That  it  ifl  desirable  to  grant  oertiScates  to  such  janior  eandi- 
ut(iu,btvio|[  sacisfacturily  pused  in  readiog  and  arithoMtie. 
AuUlao  obtain  a  certain  number  of  marks  in  one  only  of 
tte  nbieets— Qospd  flietory,  English  History,  and  Oeogrmphy. 

Mr.  Bulb  much  regretted  that  he  was  not  at  the  Com- 
suttee  meeting  yesterday  at  which  this  subject  had  been 
tfiKQsMi,  but  he  wished  to  suggest  the  introduction  ot 
uother  subject  into  the  scheme  of  elementary  education. 
He  would  suggest  the  veiy  ^reat  advisability  of  intro- 
^gt  both  iuo  I  he  junior  and  the  senior  olasses,  English 
miinar  and  OictBtion.  Many  of  the  candidates  were  very 
"Ul  up  in  English  History  and  Geogmphy,  but  the  general 
%le  of  oompositioo  shown  m  the  papers  was  very  defec- 
■^ ;  and  in  many  instances  a  Urge  number  of  marks  were 
«( by  incorrect  spelling.  He  believed  that  if  English 
unmioar  and  Diolatioo  were  intiodooed  it  would  nuteri- 
%  improve  the  efficien<7  of  the  examinations ;  and  in 
HditioQ  to  that  he  would  suggest  that  Composition  should 
00  lotroduoed  into  the  higher  grade.  He  doubted  very 
BQch  whether  any  of  the  candidates  who  passed  last  year 
]^OQld  be  able  to  pass  a  satisfactory  examination  in  English 
v^mpoeition,  and  be  therefore  wifhed  the  subject  to  be 
tobraced,  as  well  aa  Gremmar  and  Spdling,  in  the  ex- 
Jomation. 

The  Chaibxah  aaked  whether  he  would  make  it  com- 
PWory  or  voluntary. 

Ur.  Bulb  replied  that  he  should  prefer  it  to  be  com- 

jwiwry. 

Mr.  Lawion  bad  understood  the  decision  come  to  by 
we  Committee  applied  both  to  the  higher  and  lower 
gnae  of  candidates.  He  understood  that  what  was  then 
*d  applied  to  both  grades. 

The  CHAiBifAH  said  he  had  undentood  that  the  decision 
w  the  Committee  applied  only  to  the  junior  grade. 

Ab.  Lawtoh  said  it  should  not  be  forgotten  that  many 
^  the  senior  candidates  were  really  the  wont  of  the  two. 
u  fiact,  the  seniors  were  those  who  had  been  neglected  in 
?K*"i?°°*  by,  and  the  juniors  were  really  the  cleverest, 
wcy  having  but  recently  left  school.  With  reference  to 
♦k^**  ^*  *"^  understood  the  scheme  sketched  out  by 
the  Committee  to  be  that  they  would  be  required  to  take 
either  Gospel  History,  English  History,  or  Geography,  but 
that  they  must  be  exunined  in  reading,  writing,  arithmetic, 
•Dd  needlework. 

Mr.  Pbabball  (London  Mechanics'  Institution)  expressed 
» tu>pe  that  aU  the  caodkUtea  might  be  given  clearly  to 
tmdentand  wh«t  they  were  to  be  examined  in,  because  it 
wmu  be  exoMdiDgly  annoying  to  them,  whea  thqr  had 


prepared  for  a  certain  examination,  to  find  that  more  would 
be  required  of  them  than  they  had  expected  or  were  pre- 
pared for.  In  many  cases  the  examiners  rubbed  up  their 
own  education  to  prepare  the  questions,  which  was  unfair 
indeed  to  the  candidates,  who  had  not  had  equid  advan- 
tage with  the  examiners.  If  the  English  language  were 
Uughton  a  better  principle  than  that  at  present  adopted  it 
would  be  different,  but  on  the  system  on  which  it  was 
tauffht  at  present  it  was  impossible  that  the  candidate 
could  be  fzpeoted  to  pass  a  satisfactory  examination  in  it. 
Mr.  Salbb  said  it  appeared  that  he  had  made  a  great 
mistake  as  to  the  dedidon  come  to  yesterday  by  the 
Educational  Committee,  for  he  had  quite  understood, 
when  voting  for  the  resolution,  that  the  reduction 
to  one  subject  applied  to  both  grades,  or  else  he 
should  certainly  have  opposed  any  resolution  which  did 
not  apply  to  the  higlier  grade.  He  spoke  from  his 
experience  of  a  metropolitan  district,  where  he  found 
that  the  number  of  classes  increased  very  considerably, 
and  that  tho^e  classes  were  well  attended  by  the  very 
persons  whom  they  wished  to  get  at.  A  man  looked  through 
the  programme  of  the  Society  of  Arts,  and  found  that  if  he 
ob'ained  a  certificate  f^om  a  District  Union  he  need 
not  MSB  another  examination  before  undergoing  the 
Final  Examination  of  the  Society ;  but  when  he  looked  to 
the  requirement  for  the  oertifijatea  he  found  that  he  was 
exp«^ted  to  have  a  smattering  of  English  History  and 
Geogmphy,  and  he  then  asked  why  he  should  be  expected  to 
get  himself  up  in  those  subjects  when  lie  only  wished  to 
undergo  an  examination  by  the  Society  in  a  subject  in 
which  he  was  engaged  in  his  daily  occupation,  and  with 
which  English  History  and  Geography  had  no  connection 
whatever?  This  condition  of  requu-iiig  English  History  and 
Geography  had  greatly  affected  the  elementary  examina- 
tion of  the  past  year,  and  would  do  so  still  more  in  the 
future,  and  therefore,  as  a  step  in  the  right  direction,  he 
had  voted  yesterday  that  it  should  be  made  coiiipulsury  next 
year  to  take  only  one  subject,  and  he  hoped  the  time 
would  come  when  it  would  not  be  thought  neceBsary  to 
make  either  English  History  or  Geography  compulsory 
on  the  candidate  for  examination.  He  hoped  the  system 
would  be  made  something  like  the  examination  in 
honours,  by  allowing  the  candidate  to  take  those  subjects 
if  he  pleased.  He  was  certain  that  if  the  Society  of  Arts  • 
continued  to  require  English  History  and  Geography  in 
the  Elementary  Examinations,  the  District  Uuions  would 
find  that  such  a  system  was  detrimental  to  the  candidates 
themselves.  He  begged,  therefore,  to  move,  as  an  amend- 
ment:— 

'*  That  it  is  important  that  the  Elementary  Bxaminstions 
shoald  be  more  adapted  to  the  capacities  of  class  papils  in 
Meebanies'  Institntiuos,  by  not  rendering  it  compulsory  in  either 
grade  to  take  np  more  than  one  of  the  three  following  sub- 
jects, vis.:— Geography,  History,  and  Gospel  History,  in  addi- 
tion to  Reading,  Writing,  and  Arithmetio.** 

The  Cbaibman  said  he  had  certainly  understood  yes* 
terday  that  the  resolution  withdrawing  one  of  the  subjects 
for  examination  referred  only  to  the  junior  grade,  but  he 
did  not  know  whether  Mr.  Blake  would  have  any  objeo* 
tion  to  making  his  resolution  applicable  to  both  grades. 
He  would,  therefore,  ask  him  whether  he  objected  to 
leaving  the  word  "  junior  "  out  of  his  resolution. 

Mr.  JBlakb  thought  no  one  could  have  misunderstood 
the  decision  of  the  Committee.  He  objected  to  the  pro- 
posal that  the  alteration  should  apply  to  both  grades.  He 
disagreed  with  the  reasons  on  which  the  proposal  waa 
made.  It  was  one  of  the  great  crying  Bins  of  the  day 
that  in  all  the  public  questions  which  were  being  ooutiou- 
lUiy  brought  up  people  knew  so  little  about  history  and 
geography,  and  why  should  they  have  certificates  granted 
to  them  when  all  they  knew  might  be  a  little  reading  or 
arithmetio  ?  When  the  question  was  raised  some  time 
back  as  to  the  female  candidates  and  the  necessity  for 
their  passing  an  examination  in  plain  needlework,  the 
objeotioa  tSen  by  some  memben  was  that  they  bad 
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a  right  to  comider  the  clam  for  whom  the  exattiinallon' 
were  eetablished.      He  believed  they  would  uot  be  doing 
their  duty  if  they  neglecWd  branehee  Of  education  so 
oeoMmy  ibr  the  iinproTeinent  of  the  peofde.    The  word 
"  junior  "  in  coooectioo  with  the  oandidate  did  not  apply 
to  age  at  aU»  but  only  to  attalnmenta.    If  the  candidates 
claimed  a  certificate  of  a  higher  grade,  which  supposed 
that  they  had  acquired,  at  least,  the  elements  of  an 
Boglish  education,  it  was  but  fair  to  expect  of  them  that 
they  should  learn  something  of  the  broad  facts  of  history 
and  geography.    The  plan  whieh  Mr.  Kule  had  proposed 
would  make  the  matter  moro  difficult  still,  and  there  was 
raaily  no  necessity  for  it,  because  the  quality  of  the  com- 
position eould  be  juHged  from  the  aimwers  given  to  the 
▼arioos  questions.    He  did  not  believe  there  was  a  greater 
popular  error  than  that  of  learning  Grammar ;  and  he  did 
noc  believe  that  such  a  Hystfem  as  that  proposed  ceuld  be 
earned  nut  suocessftilly,'  though  he  admitted  that  there 
might  be  some  good  done  by  introducing  IMctation.    He 
did  not  consider  that  the  necessity  of  having  two  subjects 
eompulaory  need  be  regarded  in  any  way  as  a  bar  to  the 
Local  Boards  returning  candidates  to  the  Final  Examina- 
tion of  the  Society  of  Arts,  and  he  should  therefore  press 
the  resolution  which  he  had  proposed. 

Mr.  PtABSALL  wished  tostate^  from  his  own  experience, 
what  the  state  of  matten  was.  At  the  preeent  time  there 
were  young  men  who  bad  entered  themselves  for  tlie 
Soeiety  of  Arts  Examination  in  Arithmetic,  but  who  had 
been  rejected  on  the  critical  points  of  Dictation,  Writing, 
and  Grammar,  and  who  were  now  answeiiog  questions  on 
arithmetic  in  the  public  periodicals,  though  they  could 
not  obtain  a  eeiti6caie  from  the  Society  of  Arts. 

Mr.  LaWTOR  said  be  should  like  to  reply  to  one  or  two 
things  that  had  been  said  by  Mr.  Blake.  He  maintained 
that  the  Progiamme  was  not  ftufiWiently  distinct,  but  was 
too  loose  in  its  duracter,  spreading  over  the  whole  of 
history  as  it  did  for  the  lower  grade,  and  merelv  taking 
a  period  of  fifty  years  for  the  higher  grade.  What  he 
had  stated  before  on  this  subject  was  that  the  modified 
Boheme  should  bear  entirely  on  the  whole  system  of  ex- 
andnatioo,  induding  both  the  higher  and  the  lower 
grades.  He  could  also  say  that  there  many  Institu- 
tions which  would  not  adopt  the  present  scheme  of 
Slemenfaiy  Examinations  as  the  preliminary  for  the 
Final  Examinatwn.  in  fact,  many  of  them  had  told 
him  that  if  the  present  system  continued  they  should 
take  no  notice  at  all  of  the  Elementary  Examtna- 
tiooa,  but  take  the  matter  entirely  into  their  own  hands, 
and  conduct  their  own  Previous  Examination.  Many  of 
the  candidates  were  willing  to  join  for  one  special  subject 
Which  tiiey  had  been  studying,  St  might  be  History  or 
Geography,  or  Chemistir,  but  they  would  not  go  in  for 
two.  They  could  not  do  it,  and  not  only  that,  they  would 
m)t  do  it.  If  the  Elementary  Examinations  only  required 
Reading,  Writing,  and  Arithmetic,  allowing  any  other 
subjects  to  be  optional,  he  believed  the  candidates  would 
avail  themselves  of  the  examinations  to  a  greater  extent 
than  they  bad  hitherto  done. 

Dr.  Pavkbusst  said  he  had  looked  with  a  great  dcsl  of 
catis  at  the  amendment  propoped  by  Mr.  Sales,  and  he 
felt  bound  to  concur  in  it.  The  purpose  they  had  in 
view  was  to  state  substantially  what  was  to  be  the  matri- 
culation examination  to  the  Final  Examination  of  the 
Society  of  Arts.  It  was  perfectly  plain  that  the  class 
from  whom  to  exact  a  variety  of  Subjects  was  the  young 
people,  and  yet  Mr.  Blake  was  not  disponed  to  do  thif>. 
though  he  wanted  to  sul  ject  the  lalxniring  people,  who 
ought  to  be  exempt,  to  a  severe  test  in  subordinate  matters. 
If  a  mechanic  piesented  himself  for  examination  it  wan 
quite  obvious  that  they  ought  to  expect  as  little  ftom  him 
as  po»sible,  considering  that  he  was  probably  advaneed  in 
years,  and  had  contracted  ceitain  mental  habits  which  it 
would  be  dificult  for  him  to  overcome.  He  thought  that 
from  BtKh  a  man  thev  might  fairly  exact  Reading,  Writing, 
and  Arithmetic,  and  one  other  subject  which  he  should  hs 
ttqatnrfi  ana  expected  to  prepare  hhnself  in  as  a  intltM 


of  {ntellectnal  culture.  He  felt  satisfied  thtt  ttts  tmeaj. 
meut  of  Mr.  Sales  was  one  which  would  command  Mi 
to  the  Society,  and  he  had  much  pleasure  in  seconding  h. 
It  was  very  necessary  to  bear  in  mind  that  the  pteliminir; 
examination  was  substantially  a  matrionUtion,  sod  u 
they  were  approximating  middlo-dass  edocat'uA  to 
nnivenitv  education,  so  they  also  ought  to  apnoxlm&te 
industrial  education  to  middle-class  educatbn.  He  ^M 
to  impose  on  the  instiuctton  in  every  Mechsnia*  Iptiito* 
tion  all  the  conditions  which  were  proper  to  an  eflyeoilf- 
conducted  middle-class  scho'^l. 

Mr.  Jones   (South  Staffbidshire  Association)  nid  k 
seemed    to    be    assumed    that    the  Local  Botrdi  iftd 
District    Unions    must    accept    the    senior   ceniliM 
and  then   pass  the  candidate  for  the  Finsl  Eximaap 
tion.    All  the  Society  of  Arts  said  was  that  tliey  wji 
accept  such  certificates,  but  the  fact  vias  that  id  blt 
cases,  if  not  in  the  majority,  the  Local  Boards  hhij^ 
own  special  examinations.    He  could  not  see  bowtl«n 
at  all  upon  the  question  of  Final  Exam'matioos,  vhsbc 
ihey  had  one  or  two  subjecu.    It  was  just  ss  ok 
to  ssk    a    candidate   coming   u^  for   examioatiac  z 
chemistry,  or  in  a  scieniifie  subject,   to  take  up  ta 
of   the  three    subjects  as  it  was  to  take  up  two,  ba 
in  requiring  the  three,  as  proposed  by  Mr.  Bolc,i^«f 
were  really  putting  another  condition  for  the  sdmiisa 
to  the  final  examination.    The  Society  of  Arts  only  * 
quired  an  examination  in  certain  subjects  which  hid  \xa 
sketched  out,  and  If  they  adopted  a  senior  certifioftt** 
candidate  had  the  Option  of  being  examined  In  mt  (K^* 
subject  besides  the  special  subjects  required  by  the  Sweit, 
and  the  Local  Boards  were  urged  to  encourage  c»Mm 
to  take  the  senior  exsminations  beoatao  it  would  adH? 
the  matter.    It  would  be  fbund  very  tcnnvenieDt  bw» 
Institutions  to  make  the  Prsvious  Examination  sltopp'^* 
independent  of  the  senior  examlnatioti.    With  ivpe«  ■ 
what  had  been  done  by  the  Ck>mmittee,  he  quite  ^ 
stood  that  the  eenior  programme  was  not  to  be  chiflfw 
at  all,  and  if  it  had  been  intended  to  have  beeo  sltK« 
he  should  have  spoken  against  it,  because  he  wiiir 
structed  by  the  Institution  which  he  rept^eented  to  r«J 
only  for  a  change  in  the  junior  programme.    M^ 
gt^t  importance  that  there  should  be  some  diffrf*^ 
between  the  senior  and  junior  pmgt»nime,  and  he  th«p| 
the  Conference  would  only  be  doing  Its  duty  in  apjrcif 
the  modification  proposed  by  ttie  Committee.       ^^ 
The  Rev.  W.  S.  Bbdcb  dW  not  believe  that  fcy  kfTjl 
two  subjects  compulsory  they  would  produce  any  hJT 
state  of  edocstioii.  because  the  gi«ater  thfe  nnmber  of  »► 
jects  a  candidate  was  allowed  or  comiKlled  to  go  in  teJW 
more  would  he  be  lik  ely  to  get  only  A  araattering  ot  er^ 
them,  while  he  would  really  know  but  very  ItttkjW 
them.    He  had  been  examiner  to  one  local  board,  w4  «• 
atrocious  answers  that  were  given  by  the  csndidiirt" 
Gospel  Hi^to^y,  Geography,  and  English  Bistoit  «^ 
beyond  what  one  could  possibly  have  imagined  cooM  w 

been  the  ca«.  .  ,    ,  •* 

Mr.  E.  Hat  CtmaiB  (Metropolitan  AaeorfstlwJ  ^ 
potted  Mr.  gales's  motion,  though  he  dW  not  ip 
with  it  in  toto,  but  he  belieted  It  tb  »» .•  ^J 
in  the  right  direction.  They  had  attained  eonsH^."" 
results  in  the  east  of  London  daring  the  fwt  '^^^ 
but  it  was  found  that  it  was  no  nee  whatever  tn"- 
todo  anythrog  with  History  and  Geography.  AUt 
number  of  candidates  wished  to  go  in  fbr  the  exsmo*  » 
but  thev  Bfked  what  was  the  u^e  of  their beiig  *f*^\^ 
in  HiMory  or  in  Gt^o^jraphy.  He  quite  aaived  eiih  *' 
had  been  laid  about  Eiigli>h  Giammar.  He  »«"'^^ 
if  the  sul^ject  could  be  subetituted  U>t  Hfc<c*viM'^ 
graphv,  it  would  be  a  very  gteat  step  in  •dvsw*  *: 
had  had  a  class  of  about  60  or  60  lads,  about  16  ?^ 
age,  in  English  Grammar,  ar>d  it  was  a  vefy  l*f*TV  ^ 
indeed.  There  was  a  very  sltt>ng  wwp^***  ilrL- 
of  the  eeawn,  bat  the  memben  posititaly  dscw^  s^ 
in  Ibr  the  ether  sabjecta.  ,    ^„t.4-i*^ 

Mr.BLautisid  he  dM  mC  think  H  ihoild  »•  "^ 
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dtrtd  ibAft  the  plan  proposed  wm  to  be  a  pna  to  the  higher 
aamioatiuiu.  What  he  wanted  to  do  was  rather  to  uive 
10  iuteruiediate  certificate,  aud  thU  was  a  reason  why  it 
hul  beeo  somewhat  moditied. 

Mr.  IiAWioM  Mid  that  in  his  district  they  were  trying 
to  do  away  with  so  many  esaminatioos  being  held. 

Mr.  BoLB  said  they  were  not  obliged  to  hold  them. 

Mr.  Lawtoh  replied  that  they  must  have  a  test  exa- 
niutioo  if  they  had  not  a  preliminary  one,  or  else 
bow  eould  they  say  that  such  and  such  a  candidate  had 
pMRd.  They  wetv  trying  as  much  as  they  eould  to 
lulgamate  the  Esaminatioos,  by  doing  away  with  some 
o(  the  Local  Piiillminary  Eiamioations. 

Mr.  bALssHaid,  in  rejply  to  the  chairman,  he  f^lt  bound 
toprstthis  amendment ;  Englisli  Uiatory  and  Geography, 
tecuosiUered  weiiB  put  q«iie  out  of  court,  because  tht-y 
wen  both  en  the  papers  of  the  Society  of  Arts,  to  the 
Pio&l  KxaaiiaaUon  of  which  it  was  intended  to  lead  the 
i&didate  on. 

The  Rev.  fi.  WaiTTiHewoii  fieeonded  the  original  nso- 

m^pTOjvnMU 

Tb0  amendment  was  then  put  and  carried. 

Mr.  Rule  then  proposed  his  resolution  as  a  separate  mo< 

"Xhftt  Eogliah  Orammar  and  Writing  from  dictation  be  in- 
MMed  itit'»  the  J  unior  Grade,  and  that  the  tame  aubjecti, 
iacludinir  Gompotitioo,  be  added  to  the  Ui^^her  Qrade,  aueh 
i^ctitobeubUgatory." 

Se  ^aid  that  some  of  the  speakers  seemed  to  think  that 
Bo(,liflh  History  and  OeogKiphy  wera  the  only  subjects 
9  thdttudy  of  which  a  young  man  could  acquire  mental 
Ok:i(>iuie,  tuigettiug  that,  in  the  wi^  in  wuich  Kuglish 
iramuiar  was  now  taught — wbk:h  was  very  dideteut 
torn  what  it  used  to  be^noiliing  could  be  better  lor 
ite  purpose  of  mental  discipline  in  those  who  studied 
t  It  WAS  now  taught  in  a  reatfooable  aud  philusophiual 
ttimer,  and  the  menial  good  to  be  gained  by  so  studying 
l*jM  far  greater  than  tiiat  introduced  by  the  atody  ot 
u^lish  ULtory  aud  Geograpiiy^two  subjects  which 
x^M  be  very  easily  got  up  by  students,  whereas  Grammar 
Bold  Dot  be,  but  must  be  thoroughly  understood  betore 
•  ttiihtactory  examination  could  be  paused.  Mr.  Blake 
<xi  said  that  they  could  judge  by  the  ezaiuioatiuu 
ap«nj  of  the  character  of  the  candidates'  composition, 
ttt  be  could  assure  Mr.  filake  that  he  was  very  much 
iiiMkefi  abutti  that.  He  had  for  several  years  revised 
w  papeiB  sent  by  the  Society  of  Arts  down  to  Alder- 
^  lur  Uie  Elementary  Examinations,  aud  he  knew 
^i  those  who  relied  to  those  papers  were  certainly 
At  able  to  write  a  decent  couiposiuon,  in  tact  be  veiy 
Mkh  doubted  if  three  oat  of  tour  ot  them  could  write 
description  of  the  town  of  Aldershot.  It  was  a 
"^  iad  thing  that  a  young  man  should  be  entering  life 
'ttiiout  being  able  to  write  a  description  of  the  town  in 
'iiich  he  lived,  and  he  believed  this  matter  was  one  ot 
^Mt  importance.  Tue  matter  ot  dictation,  too,  he 
lx«^ht,  was  a  very  important  one.  He  did  not  mean  by 
f<Di«eition  that  they  should  require  from  a  candidate  an 
abuiute  essay  on  Virtue,  but  a  simple  description  of  a 
^  or  a  game,  to  that  they  might  be  able  to  Judge  oi 
'bat  power  he  had  of  expressing  his  thoughts. 
Mr.  Saleb  asked  if  Mr.  Kuie  would  make  his  resolution 
^ly  permiisive  instead  of  compulsory. 
Mr.  HuLE  said  he  was  willing  to  do  that,  in  the  hope 
)At  at  Kome  tuture  time  it  would  be  made  obligatory. 
Tue Rev.R.  WniTTiMoroM  thought  the  Diciatioo  ought 
3t  to  be  dropped,  because  it  was  a  much  better  aud  more 
^'ult  thing  than  mere  Spelling,  as  had  been  suggested, 
Id  liad  been  adopted  now  in  the  public  schools.  Not 
ithaunding  what  had  been  said  about  Grammar,  he  be- 
sved  that  the  subject,  as  it  was  now  taugnt,  was  a  most 
Qportaut  one,  and  he  quite  agreed  that  it  ought  not  to 
'  igooTed,  though  for  the  present  it  would  perhaps  be  as 
«U  not  to  make  it  compulsory. 
Atr.  Feabsall  sakl  it  would  perhaps  answer  the  purpose 


if  it  was  uodetvtood  by  the  candidates  that  the  examtnttn 
would  append  to  the  papers  such  remarks  as  they  thonghl 
(it  upon  the  Composition. 

The  CttAiBMAN  asked  if  the  gentlemen  who  Were  aup- 
porting  the  resolution  had  considered  that  it  would  involve 
a  special  night?  If  there  were  four  subjects,  and  the  can* 
didates  oouid  take  any  two  of  them,  they  must  have  a 
separate  night  for  each. 

The  fiev.  W.  B.  Baoofe  said  that  might  easHy  be  ob- 
viated.. As  the  term  "  Dictation"  had  been  objected  to, 
he  would  iuggest  that  it  should  be  altered  to  **  Writine 
fiom  Dictation,"  and  then  no  one  eould  possibly  make  i 
midtake  about  it. 

Mr.  Lawtoh  thought  that  after  the  last  resolution 
which  had  been  passed  it  was  hardly  advisable  to  take  in 
another  subject,  though  he  approved  of  Dictation,  because 
it  would  not  involve  a  separate  night,  nor  any  special  pre- 
paration on  the  part  of  the  candidates.  He  did  not  tlduk 
it  was  desirable  to  introduce  Grammar. 

Mr.  Bla&b  strongly  advised  the  Confereoee  to  reject 
the  resolution,  because  if  it  was  psesed  they  would  be 
virtually  debarring  the  candidates  irom  passing  the  exa- 
minations. It  was  clear  enough  that  a  candidate  could 
not  write  an  intei'esting  description  of  the  town  of  Alder- 
shot  if  he  could  not  answer  a  quest  ion  in  English  History. 
Mr.  Rule  said  that  the  replies  to  the  papers  were  no  testy 
and  yet  the  very  next  minute  he  said  that  he  had  alread]^ 
tested  the  composition  of  the  candidates  by  their  paperl. 
It  was  all  verv  well  to  talk  about  Grammar,  but  the  f^d 
Was  that  the  best  ot  our  modern  writers  were  those  who 
had  never  learned  Qrainmar  at  all.  He  protested  againsi 
the  introduction  of  Uramniarand  Composition,  becauM  Ji 
would  keep  the  candidates  from  coming  up  to  the  exami- 
nations. Dictation  he  did  not  so  much  objt'Ct  to,  but  they 
might  depend  upon  it  that  the  more  of  these  things  thejr 
imposed  on  the  candidates  the  mote  breaches  of  the  regu- 
lation they  would  have.  Ue  was  sure  that  nothlu^ 
would  be  gained  if  the  rebolution  were  carried. 

Mr.  W.  H.  CuBBiB  had  much  pleasure  in  secotiding 
the  resolution. 

Mr.  Sales  supported  the  resolution,  and  thought  the 
remarks  of  Mr,  Blake  were  utteily  beside  the  question,^ 
inasmuch  as  it  was  not  proposed  to  substitute  English* 
Orammar  for  one  of  the  other  objects.  He  believeti  he 
hhould  send  fsr  more  candidates  for  examination  in  Gram- 
mar than  in  all  the  other  subjects  combined ;  and  aa  the 
resolution  was  so  very  mild,  seeing  that  it  was  only  per- 
missive, he  hoped  Mr.  Blake  would  withdraw  his  oppo- 
sition to  it. 

Mr.  Broohs  (Banbury  Mechanics'  Institution)  thought 
it  migiit  not  be  desirable  to  increase  the  number  of  sub- 
jecis  for  examination,  inasmuch  as  there  would  be  great 
difficulty  in  getting  examineis.  He  should  be  very  glad 
to  find  English  Grammar  introduced,  but  he  should  be 
BOiry  if  it  had  the  efiect  of  injuring  the  present  examina- 
tions, or  of  preventing  candidates  coming  forward.  H^ 
wa»  afraid  that  in  many  provincial  towns  this  would  be 
the  case. 

Dr.  Pankhubst  believed  that  consistently  with  the 
previous  resolution  it  was  highly  undesirable  to  increase 
the  number  of  subjects,  and  he  thought  that  a  great  pari 
of  the  good  whteh  it  was  thought  would  arise  from  intro- 
ducing another  special  subject  would  be  effected  by  in- 
forming the  candidates,  by  a  memorandum  appended  to 
the  papers,  that  special  attention  would  be  paid  by  the 
examiners  to  Grammar  and  Spelling.  He  objected  to  the' 
introduction  of  Grammar  as  a  special  subject,  because  ft 
was  so  very  vague.  It  by  no  means  followed  because  a 
large  number  of  candidates  might  be  sent  up  that  an 
useful  examination  would  take  place,  because  siich  an 
examination  was  exceedingly  difficult.  He  hoped,  there- 
fore, that  the  Conference  would  not  pass  the  resolution. 

The  CuAiBMAN  said  that  in  the  Paddington  Institution, 
with  which  he  was  connected,  there  was  gr.-at  difficuUv 
in  getting  persons  to  superintend  the  examinationa,  wn, 
herefore,  he  should  be  sorry  to  see  the  numbur  of  nights 
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added  to.  He  shoald  be  sorry  for  Dictation  to  be  intro- 
dnoed  unlesB  it  were  made  obligatory  on  both  clasBea  of 
candidates.  He  quite  agreed  that  Grammar  was  the  most 
diflBcult  sabject  which  ooald  be  introdaoed,  and  it  was  one 
which  was  now  disappearing  from  many  of  the  public 
examinations. 

The  Rev.  W.  S.  Bbuoe  suggested  that  the  Chairman 
shoald  ask  the  Society  of  Arts  to  strengthen  the  present 
programme  by  calling  special  attention  to  the  subjects  of 
Grammar,  Spelling,  and  Composition. 

The  Rev.  K.  Whittixotom  said  the  Society  had  already 
done  all  that  they  could  in  this  matter. 

The  resolution  was  put  to  the  meeting  and  lost. 

Mr.  G.  F.  Wilson,  F.R.S.,  then  took  the  chair,  and 
announced  as  the  next  subject  for  discussion — 

<*Ths  Advantaqbs  of  Looal  Prizrs  to  Suocessful 
Candidatbs,  at  the  Sooibtt  op  Arts  CxAMiMATioiis, 
AS  A  Stimultts  to  Looal  Compbtition." 

Mr.  Blake  said  the  resolution  he  should  move  on  this 
■abject  was  as  follows : — 

'*  That  in  all  casps  where  the  meaos  for  locftl  priaes  eao  be 
obtained  it  is  desirable  to  offer  them  as  a  ttimuloi  to  local  eom- 

Frtition,  to  be  decided  by  the  resole  of  the  Blementary  and 
inal  BsanioatioDS  of  the  Society  of  Arts.*' 

He  did  not  consider  that  it  was  at  all  necessary  to  enforce 
the  great  advantage:!  of  stimulating  candidates  in  order 
to  induce  them  to  exert  themselves  so  as  to  be  as  success- 
ftil  as  possible.  He  believed  there  would  not  be  the 
■lightest  difficulty  in  providing  local  prizes,  but  that  there 
were  many  gentlemen  who  would  be  glad  to  subscribe 
ftinds  for  such  a  purpose.  One  very  important  part  of  the 
arrangement  would  be  to  see  that  the  prizes  were  dis- 
tributed by  a  thoroughly  competent  and  impartial 
authority.  The  resolution  merely  affirmed  the  propriety 
and  desirablenen  of  establishing  such  a  system  of  local 
prizesas  had  been  found  to  work  well  in  the  Yorkshire  Union. 
Mr.  BaooKa  seconded  the  resolution.  He  said  that 
their  experience  at  Banbury  had  been  decidedly  in 
&vour  of  granting  local  prizes  to  those  who  had 
obtained  first-class  certificates  from  the  Society  of  Arts 
4)r  from  the  Department  at  Kensington.  This  system 
acted  as  a  great  stimulus  to  local  candidates,  who  were 
oertainly  deserving  of  some  consideration  on  the  part  of 
those  who  lived  m  the  town  where  the  Institution  was 
established,  and  were  glad  to  receive  such  expressions  of 
sympathy  and  of  approbation.  There  was  an  idea  in 
many  places  that  the  examinations  of  the  Government 
Department  and  of  the  Society  of  Arts  were  rivals,  but 
such  was  not  the  case,  and  at  Banbuiy  the  starting  of  the 
Sdence  School  in  connection  with  the  Institution  had 
been  of  great  advantage  to  them,  and  it  had  been  found 
that  the  two  mutually  assisted  each  other. 

Mr.  Cbaio  (Glasgow  Inststutioo)  said  that  the  Institu- 
tion which  he  represented  had  a  very  strong  feeling  on 
this  matter,  and  most  earnestly  wished  the  resolution  to 
pass. 

The  Bev.  R.  WHrrriNGTON  could  not  understand  to 
whom  it  was  intended  to  give  the  local  prizes,  or  how  it 
could  be  a  stimulus  unless  it  were  given  to  the  second- 
best  man,  whose  name  was  never  known.  The  prize  of 
the  Society  of  Arts  was  stimulus  enough  to  the  suocessful 
candidate. 

The  Bev.W.  S.  Bruce  said  the  only  way  in  which  they 
.  could  make  the  local  prize  a  stimulus  was  by  knowing 
which  of  their  local  candidates  did  the  best. 

Mr.  Blake  said  the  object  was  not  to  ascertain  who  the 
Ncond-best  man  was,  but  to  give  a  local  prize  to  the  local 
racceesful  candidates. 

Mr.  Sales  said  the  system  now  proposed  was  already 
carried  out  in  connection  with  the  Metropolitan  Associa- 
tion, prizea  being  given  to  the  successful  London  candi- 
dates, as  shown  by  the  number  of  marks  awwded  by  the 
Bxaminen. 
Mr.  Boia  said  that  for  the  first  time  this  year  Sir 


Charles  Wentworth  Dilke  had  siven  a  prize  of  £5  to  tiK 
candidate  from  the  Aldershott  Listitute  who  (Atuoedtln 
highest  aggregate  number  of  marks  at  the  Society  of  Am 
examinations.  Every  first-class  certificate  was  oomted  a 
four  marks,  every  second  as  two,  and  every  third  ai  oot 
The  same  prize  had  also  been  promised  for  next  yeu. 

Mr.  Rktnolds  (City  of  London  College)  laid  hem 
connected  with  three  Institutions,  and  the  plan  adopted 
in  one  of  them,  the  City  of  London  College,  was  to  bin 
local  examinations  for  the  local  prizes.  He  thoaght  then 
would  be  some  difficulty  about  the  scheme  ss  propORei. 
because  they  might  get  raveral  members  of  one  loKitatios 
who  obtained  precisely  the  same  number  of  markioroer- 
tificates,  and  the  question  would  be,  which  t)f  tbtm  vt 
entitled  to  the  prize.  This,  perhaps,  would  ootappi;ts 
small,  but  only  to  large  institutions,  where  it  wooU  k 
found  a  very  hard  matter  indeed  to  arrange  caodidisfis 
the  order  of  merit,  and  he  did  not  suppose  that  tt;  So- 
ciety of  Arts  examiner,  considering  the  amount  «f«:d 
he  had  to  do,  would  be  willing  to  take  the  ittfi^i 
tdling  them  in  each  case  the  number  of  marks  gaiBtt^ 
the  candidates. 

Mr.  Sales  said  the  Society  of  Arts  supplied  himiiiiii 
list  of  candidates  arranged  according  to  their  mpectm 
merits. 

Mr.  Blake  said  he  did  not  believe  that  such  a  c»  a 
had  been  mentioned  by  Mr,  Reynolds  would  ever  irk 

The  Bev.  B.  Wbittihotom  said,  that  sorely  one  solI 
Institution  might  send  up  two  men  who  would  tabt^ 
same  class  of  prize. 

Mr.  Reynolds  said,  that  at  the  Polytechaic  Intit- 
tion  they  had  more  money  to  distribute  in  pricei  tha 
they  oould  advantageously.  In  another  Insiimtion,  a 
Bromley,  there  were  two  pupils  thla  year  who  had  &<• 
class  certificates  for  Arithmetk:  and  Book-keepiog,  td 
he  would  ask  Mr.  Blake  what  he  would  do  in  sachaiaa 
as  that. 

Mr.  Le  Nbyb  Foster  (the  Secretary)  said  it  vosit 
perhaps  save  time  if  he  stated  at  once  that  any  losiirs^ 
which  desired  the  information  could  be  furnished  wiihtit 
order  of  merit  of  its  candidates. 

Mr.  Bbooks  said  that  at  Baobuir  every  first-elatf*' 
tificate  was  supplemented  by  a  local  prize. 

The  resolution  was  carried. 


"  Whether  ant  Special  iNBUOEMEHTa  oav  bb  bud  fi 
to  lead  SoLDieaa  to  avail  THsatsBLVEB  or  tbx^ 
oiETr's  Examinations  ?" 

Mr.  Sales  said  he  wished  to  move  a  resolution  oo  ^ 
subject  on  the  part  of  Mr.  Chester.  The  matter  m 
already  been  published  in  the  Journal^  and  if  the  i^'^ 
was  carried  it  would  only  be  extending  the  area  of  f* 
Society  of  Arts  examinations,  and  add  to  the  prestige  >* 
the  work  of  the  Society.  The  resolution  he  had  top 
pose  was  as  follows : — 

'*That  the  Conferenee  welcome  the  mietkmofHiil0** 
Highoeas  the  Bake  of  Oambridge  to  the  schfoeofedoerM 
carried  on  by  the  Society  of  Arts.  In  the  opinion  of  tiwC» 
ference,  however,  it  is  important  that  bo  iodneeocot  w** 
even  be  BuggHUA  witbont  previona  eonsoltation  with  the  uv 
mender  in-Chief  or  with  the  MiUtary  CooncU  of  Edac^, 
They  also  tbiok  that  Local  Boards  at  mtUury  tUtioei  t»^ 
be  cantioned  not  to  take  any  initiatory  measare  witboat  ^ 
enasging  the  concnrrence  at  leaat  of  the  genertl  or  j^ 
oinccr  commanding,  or,  in  the  ease  of  a  regiment,  of  ibe  o^ 
commanding  that  regiment." 

Mr.  Rule  had  great  pleasure  in  seconding  thereiolirji 
At  Aldershot  they  had  hailed  with  very  great  mc.*"* 
tion  the  memorandum  issued  by  the  Comniaode.'' 
Chief,  but  at  the  aame  time  they  knew  by  experiatwf '*;• 
it  was  necessary  to  be  extremely  cautious  aa  to  »*»*/^ 
ner  in  which  they  proceeded  in  working  among  a»  • 
If  the  plan  were  carefully  and  judiciously  wo™"^ 
no  dotibt  be  a  great  advantage  to  the  aoldien,  wt  «*; 
it  would  prove  to  be  a  voiy  great  dfaappointiiisw  u>  «^ 
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nlrei  «od  to  the  Society  of  Arte.  The  wldier  knew 
only  one  master,  And  that  was  his  oommanding  ofificer; 
he  bad  no  leu  oense  of  right,  or  moral  feeling,  or  senii- 
bility  than  the  civilian,  but  hia  commanding  officer  was 
everythiog  to  him,  and  he  would  do  nothing  without  his 
fluiclion,  or  noleaa  he  was  ordered  by  him.  Of  course  it 
was  uecessary  that  dincipline  should  be  maintained  in  the 
irmy,  but  some  of  the  officers  were  remarkably  strict,  and 
many  of  them  even  went  so  &r  as  to  maintain  that  the 
soldier  was  *'none  the  better  for  being  educated."  If 
they  went  to  work  incautiously  they  might  depend  upon 
it  that  the  memorandum  issued  by  the  Commander  in- 
Chief  would  very  soon  be  withdrawn,  and  nobody  would 
bow  why.  The  only  thing  to  do  was  to  leave  the  whole 
matter  to  the  local  board,  aiid  to  let  them  work  it  as  their 
ttpeiience  might  tell  them  was  best. 

Mr.  WoMBBSLBT  (Hasttugs  Mechanics'  Institution) 
be*  Dothing  of  the  matter  mora  than  he  had  seen  in  a 
memorandum,  but  if  it  was  such  a  difficult  matter  why 
ihould  they  interfere  in  it  at  all?  Ue  should  certainly 
oerer  ask  an  officer  himself  whether  he  might  teach  his 
men  or  not. 

Mr.  Pbabsall  said,  that  in  the  London  Mechanics  In- 
BtitotioD  they  had  had  several  instances  of  the  willingness 
of  soldiers  to  avail  themselves  of  the  advantages  offered 
tiiere ;  and  several  years  ago  some  members  of  the  Horse 
Brigade,  stationad  at  Windsor,  used  to  walk  from  Wind- 
mt  to  attend  the  evening  daasos,  and  march  back  after 
thedasRes  were  over. 

Mr.  NoLDWBiTT  (Walworth  Institution)  said  he  under- 
stood that  the  soldiers  at  Aldershot  complained  a  great 
deal  of  the  want  of  lectures. 

The  resolution  was  carried. 

TsE  Pbofbistt  ov  Adding  to  tve  Societt's  Exami- 

HATIONS    THE   SUBJECT  OF   **  PRAOTIOAL  GaBDEMIMO," 

IN  acoobdanob   with   a   Pboposal    made   to   the 
Council   bt    thb   Rotal   Hobtioxjivtubal  Sooiett, 

who  BAVE    EXPBE88ED    THEIB   WILLINGNESS    TO    OFFEB 
Pbi£B8  Ur  TBIB   SuBJEOT. 

The  Chaibman  said  that  Mr.  Chester  took  a  great  in- 
terest in  this  su^ect,  and  if  he  had  been  able  would  have 
been  present  to  have  spoken  upon  it.  For  his  own  part, 
be  bad  lately  been  thrown  a  great  deal  into  contact,  as  a 
member  of  the  Fruit  Committee  of  the  Horticultural 
Society,  with  many  of  the  practical  gardeners  in  the  coun- 
try, aod  he  could  not  help  noticing  how  great  a  difference 
there  was  between  those  who  were  educated  and  those 
who  were  not.  The  Society  of  Arts  were  willing  to  do 
^  they  could  to  encourage  education  in  gardening, 
ffid  the  resolution  to  be  proposed  would  affirm  the  de- 
flnbility  of  their  so  doing. 

Mr.  Rule  proposed,  and  the  Bev.  R.  Wbttington 
Nconded  a  resolution  expressing  the  opinion  of  the  Con- 
foence  in  favour  of  such  a  course,  which  was  carried. 

"How  OAN  iHSnTUnONS  PBOMOTE  THE  PSTSIOAL  EDUCA- 
TION OF  THEIB  MeMBEBS?" 

Mr.  Blake  proposed  the  following  resolution : — 

**  That,  in  the  opinion  of  this  meetiog,  the  physical  ednca- 
fion  of  the  members  of  InstitatioBs  may  be  benefieiaUy  pro> 
noted  by  the  fonnation  of  classes  for  the  praotice  of  cricket 
•nd  other  athletic  ezereises,  excursioni  for  the  study  of  botany, 
leoiof^,  and  eognate  sciences,  and  similar  pursnite  adaptsd  to 
nmmer  time." 

Be  thought  that  much  good  might  be  done  in  establish- 
ing games  in  connection  with  Institutions,  especially 
during  the  summer  months,  when  people  wanted  to  get 
out  of  doors,  and  the  iDstituttons  and  classes  were  gene- 
rally neglected.  It  was  not  altogether  a  new  thing,  and 
was  Very  effective  in  keeping  the  members  together. 

Mr.  Sales  heartily  seconded  the  proposition.  The 
Metropolitan  Association  which  he  represented  had  already 
taken  the  matter  up,  and  though  there  were  great  difficul- 
ties in  cartying  oat  anything  of  the  kind  in  a  place  like 


London,  they  had  done  all  they  oould  to  overcome  them. 
They  had  encouraged  the  exercise  of  athletic  sports,  and 
about  twelve  months  ago  they  had  a  fSte  at  the  Crystal 
Palace,  and  though  they  did  not  expect  to  be  very  succes- 
ful  they  were  pleased  to  find  that  they  attracted  18,600 
visitors.  They  were  shortly  going  to  have  another /^/0  at 
the  same  place,  when  they  would  have  a  competition  in 
athletic  sports,  to  which  they  invited  their  friends  from 
the  country.  Although  they  would  only  be  able  to  give 
prizes  to  their  own  members,  they  were  quite  willing  to 
form  the  nucleus  of  a  fund  for  the  purpose  of  providing  a 
prize  which  should  be  open  to  the  members  of  any  lusti- 
tntions  to  compete  for. 

Mr.  Rbtnolos  said  the  great  difficulty  in  respect  to  this 
matter  in  London  was  the  want  of  funds.  The  Institution 
doing  most  in  this  way  was  one  at  Bromley,  where  they 
had  a  cricket  tield  for  which  they  paid  a  high  rental.  For 
his  own  part  he  advocated  an  entire  cessation  from  study 
during  the  summer,  and  he  therefore  advocated  the  estab- 
lishment of  some  system  for  promoting  the  physical  edu- 
cation of  the  nfembers  of  the  Institutions  during  the 
summer  months. 

The  resolution  was  carried. 

Mr.  Jones  said  the  next  subject  had  been  suggested  by 
him,  and  was  as  follows: — 

'*H0W  MAT  PoPDLAB    READINGS    AND    EnTBBTAINMENTS 
BE  MADE  TO   PbOMOTB  THE    EfFI0IKN07    OF    iNSTITn- 

TioN  Classes?" 

AU  he  wished  to  do  was  to  ask  the  various  representatives 
present  whether  they  had  found  popular  readings  and 
entertainments  promote  the  efficiency  of  the  Institutions 
and  the  dasses.  He  wished  to  get  information  on  the 
suMect. 

The  Bev.  B.  Whittington  said  this  matter  had  always 
been  a  difficult  one  to  carry  out,  but  on  the  whole  he  was 
of  opinion  that  popular  readings  and  entertainments  did 
promote  the  efficiency  of  Institutions,  and  for  this  reason 
it  was  very  important  that  the  members  should  feel  that 
they  had  a  kind  of  associated  feeling  in  connection  with 
the  Institutions,  and  this  could  be  done  by  giving  them 
opportunities  of  inviting  their  friends  to  visit  the  Insti- 
tutions on  certain  occasions.  The  benefit  of  elocution 
classes  was  sometimes  doubted,  but  on  the  whole  he 
thought  they  were  of  use,  and  it  must  be  remembered 
that  many  of  those  who  were  members  of  the  elocution 
class  would  not  visit  the  Institution  at  all  if  no  such  class 
existed. 

Mr.  Blake  said  that  in  his  experience  he  had  found 
popular  entertainments  to  be  highly  successful,  even 
where  class  instruction  was  made  an  important  feature  of 
the  Institution.  After  giving  some  results  of  popular  en- 
tertainments in  connection  with  the  Institution  at  Hud- 
dersfield,  Mr.  Blake  moved  the  following  resolution : — 

"  That  popular  readings  and  intellectaal  entertainmeDts  may 
be  made  to  promote  the  efficiency  of  institution  classes  by 
being  given  at  fixed  timet,  by  being  varied  with  the  practice  of 
maaic  dasses,  and  by  brief  discussions  for  the  encouraaement 
of  Bnglish  CSomposition  on  subjects  bearing  reference  to  the 
objects  of  the  Institntion.'' 

Mr.  Cbaio  seconded  the  resolution. 

Mr.  BiTLE  said  that  great  attention  ought  to  be  paid  to 
the  subjects  chosen  for  readings,  and  he  thought  that  the 
people  who  carried  out  such  readings  often  wanted  advice 
on  this  subject. 

Mr.  Bbooks  thought  the  Society  of  Arts  would  be  doing 
great  service  if  ti>ey  would  publish  a  guide  as  to  what 
works  were  suitable  for  public  readings. 

The  resolution  was  carried. 

*'  The  Advani'aoe  of  Gabden  Allotments  as  a  pbatube 

OF  THE  InsTITOTE,  WITH  THE  VIEW  OF  BeALTHFUL  Be- 
OBEATION  FOB  THE  MeMBEBS." 

Mr.  Blake  said  in  some  districts  it  had  been  found  that 
the  plan  worked  well,  and  nothing  oould  be  more  desir- 
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aide  than  that  It  sliould  be  introrlttced  gebetaUy  whererer 
practicable,  inasmuch  as  it  would  be  gr<;atly  for  the  benefit 
of  the  members  of  the  Institutions,  and  would  also  pro- 
mote the  study  of  botany.    Ho  would  therefore  propose — 

**Tliat,  wliererer  prirtieable,  it  would  be  of  advantage  to  the 
members  f»r  Institutes  to  provide  gaMen  allotments,  ander 
icfvlations,  in  which  due  caltivation  and  prompt  payment  of 
nnt  were  premiaent  features." 

Mr.  Pbabsall  seconded  the  resolution,  and  bore  testi- 
money  to  the  efficient  state  in  which  he  had  found  this 
system  to  be  in  in  Yorkshire. 

The  Chaibmam  said  that  within  four  miles  of  Birken- 
head he  tiad  seen  a  piece  of  ground  of  about  thirty  acres 
let  out  in  allotments  on  the  plan  proposed,  and  with  the 
happiest  results  to  the  Institutions  with  which  it  tvas 
connected 

The  resolntion  was  carried. 

"  Should  Ihbtitxtbs  Pbowotb  trb   EsraBUSBHSirT  or 

HoBTlOOLTimAL    ShoWS,    BuiLDIHe     SOCITIIS,    PlKRY 

Savings  Banks,  and  similab  Movements  towards  tbx 

SOOIAL  AmEUOBATION  OF  THE  PsOFLB  ?" 

Mr.  Blake  proposed,  and  Mr.  WomwoitTR  seconded, 
the  next  resolution,  which  was  carried  as  follows : — 

*'That  Inttittttes  may  with  great  adTaataf^e  promote  Hbe 
foftnation  of  Hortfeahoral  Shows,  Building  S-cieties.  Pettny 
Savini^s  Banks,  Provident  Societies,  and  similar  means  of 
ameliorating  the  condition  of  working  people,  and  also  provide 
aecommudaticsi  for  the  payment  of  wages." 

"  Tbb  Advavtaqes  and  Disadvantages  of  Subsgbip- 
TiONS  TO  Institutes  beinq  paid  bt  weekly  ob  otseb 
SMALL  Amounts." 

Mr.  KoLDWBxrr  said  the  question  of  receiving  the  pay- 
ments  in  small  sums  woald  depend  greatly  on  the  daiss 
of  people  who  were  the  members  of  the  Institutions,  and 
it  must  be  left  entirely  to  each  Institution  to  decide  for 
itself. 

Mr.  Retkolds  thought  that,  as  a  general  rule,  the 
payments  ought  to  be  made  every  three  months  at  least, 
Dut  there  were  circumstances,  perhaps,  in  which  shorter 
payments  would  be  necessary. 

Mr.  Cbaio  said  that  the  Institutions  which  he  repre- 
sented were  of  opinion  that  wherever  it  was  pracUcable 
the  payments  should  only  be  made  once  a  year. 

Mr.  Pkabsall  said  it  was  a  matter  which  must  depend 
entirely  OQ  the  locality  in  which  the  Institutions  were 
placed. 

The  resolution  was  carried. 

Mr.  Blake  then  proposed,  and  Mr.  F.  Talbot  seconded, 
the  following  resulution,  which  was  passed  unanimously  : — 

**  That  the  delegates  present  at  this  Conference  desire  to  ex- 
press their  high  sense  of  the  valuable  serrices  to  Institutions 
rendered  by  the  Society  of  Arts  "by  the  svitem  of  Elementary 
Bxaminationa  and  the  Gertiticates  and  rrizes  at  the  Annual 
IPinal  Bxkmtnation,  by  which  the  important  eause  of  adult 
education  has  been  very  greatly  promoted,  and  they  request  the 
Council  of  the  Society  of  Arts  to  accept  their  cordial  thanks 
for  the  important  aid  which  has  thus  been  given  to  the  Insti- 
tutes in  aaaoctation." 

Mr.  Noldwobth  asked  if  the  attention  of  the  Society 
had  been  called  to  Mr.  Lock's  Theatre  Bill,  which,  if 
carried,  would  oblige  every  lecture-room  in  the  kingdom 
to  be  shut  up  as  useless. 

Mr.  Le  Neve  Fosteb  (Secretary)  said  it  was  no  doubt 
a  veiy  important  matter  for  the  consideration  of  the 
Institutions,  and  he  was  glad  it  had  been  mentioned,  but  it 
was  understood  that  for  the  present  the  Bill  was  withdrawn. 

A  vote  of  thanks  to  the  three  gentlemen  who  had 
pi*eBided  over  the  Conference  was  then  proposed  by  Mr. 
Rule,  and  seconded  by  Mr.  Bbtnolds,  and  carried  un- 
animously. 

The  Chaibman  returned  thanks. 


im  ^tts. 


Enoush  Tastb  AMD  AttT.-^M.  Michol  Ohevalier,  in  t 
debate  in  the  French  Chamber  on  the  20tb  May,  advo- 
cating ^creased  exertions  in  France,  said : — "  It  is  noir 
three  yean  iince  I  was  in  London,  as  a  Freoeh  member 
of  the  jury  Ibr  the  International  KxhibiUon,  1  give  the 
natnes  of  my  honourable  oolleagnes  on  thai  oocasioo— 
MM.  Le  Baroa  QroM,  Merim^e,  and  Dumas,  who  I  see 
are  now  in  their  seats,  and  fh)m  whom  I  ask  co-operatioti. 
The  one  fhet  more  than  another  which  partleiilarly  straek 
the  Flrench  jnry  was  the  ootisiderable  progtese  made  bf 
foreigners  in  the  art  of  design  So  ctjnnection  with  indosuy. 
We  were  sirock  by  it ;  it  inspired  us  with  Admiratioo  ftr 
the  efforts  made  by  foreighett,  but  it  likewiM  intglnsd  « 
with  a  feftr  that  onr  oonntry  might  be  otit-doM.   vft  wm 
hnpreAed  atid  fVight«ned  W  the  tnariied  prngrees  wfttt 
the  Eaglish  haA  notably  niade  in  works  of  good  Me. 
The  English  up  to  recent  times,  althoogh   they  hm 
had  some  celebrated  artiitti,  haVe  not  been  very  rentit 
able  for  taste ;  and  good  taste  was  wanting  in  their  li- 
dnstry.      Th«  gteater  portion  of  deeigtift  ttted  Hi  the 
printed  cotton  manufiMtories  at  Manehettter  atM  Liverpsd 
came  from  designers  establiilied  in  Paris.    The  fiflglnh 
have  undentood  that,  dnritig  this  indofttrial  eompeCltisi 
between  the  diflbrent  fbreign  nations,  it  wat  necoiflafT  • 
make  great  efforts,  and  they  have  made  thtom.    A  moseini 
has  been  establishfd  at  South  Kenaington  fbr  the  ptrpoft 
of  educating  teachers,  who  are  afterwards  sent  ihroughent 
the  manufacturing  tow^  of  the  country;  to  prepat^ating 
good  taste  a  rev(3ution  has  been  eflbeted.    We  were  m 
much  surprised  at  the  progress  made  that  When  our  report 
had  to  be  drawn  op,  one  of  us  (and  he  by  no  means  the 
least  Competent  in  matters  of  taste,  M.  Merim€e)  treated 
this  point  specially,  and  certainly  what  he  hab  writtes 
is  one  of  the  most  curious  and  best  written  pages  of  the  bx 
volumes  which  comprise  the  general  report  of  the  French 
Jury.    From  the  three  or  four  lines  which  I  am  going  to 
quote  to  you,  you  yourselves  will  appreciate  what  iht 
English  have  done,  and  will  better  undersund  the  inforsM^ 
tion  laid  before  us,  and  the  obligation  under  which  we  Jia 
of  redoubling  our  eiMsrgies  so  as  not  to  compromise  oar 
superiority.    *  The  school  at  South  Kensington  has  betf 
open  for  ten  years.    The  corresponding  provincial  sehooii 
(and  others  which  might  have  been  added*  to  whiA 
masters  have  been  sent)  numbered  ninety.    The  numitf 
of  students  trained  throughout  the  United  Kingdom  « 
91,886/    (M.  Merim6e — These  numbers  which  were  fi? 
1862  must  have  now  greatly  hicreased.)     M.  Michsl 
Chevalier  e<mtinued  —  *  With  re^ct  to  the  infioeooi 
exercised  in  so  short  a  period  by  this  great  inetitutiff. 
we  admit  freely  the  assistance  reodered  to  us  by  oar  col- 
leagues in  tho  English  jury.    In  answer  to  our  qoeH-us 
as  to  the  cause  to  which  the  progresses  so  remarkable  that 
year  in  their  manufactures  were  attributed  they  replied. 
the  new  resooroes  opened  to  iodostiy  by  the  aebouls  si 
South  Kensington.'     I  conclude  by  qnoling  that « the 
study  of  drawing  and  of  mathematics  is  (he  foondatkm  «! 
the  instruction  which  should  be  given  to  the  emdents.'** 
POMfBii. — ^An  interesting  disoovenr  has  Jest  been  ssatfe 
at  Pompeii,  where  the  fiKse  of  a  large  and  handt 


fountain  has  been  uncovered.  Conneetod  with  this  a  vcfv 
carious  fket  is  given,  namely,  that  the  upper  portioooftht 
fountain  is  cot^red  with  zinc,  a  metal  wtneh  has  not  lea 
supposed  heretofore  to  have  been  applied  to  any  Ack 
purpose.  It  is  proposed  to  restore  this  foootain,  wbiehjl 
decorated  with  shell  work,  in  order  to  show  the  chsr 
of  public  works  of  the  kind  at  the  Pompeian  period. 


([tSMSXCt 


The  Coal  MttiBs  op  the  Woeld. — M.  A.  Bwst.  i» 
a  work  entitled  "  Situation  de  riodnitrie  HflM»  "• 


JOURWAL  OP  THE  SOOIBTT  OP  ARTS,  Jbw  2S,  1886. 
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1864,"  girei  th«  Mhrnlhgu  the  ilaliitiai  of  the  esteot 
of  known  ooal  fielcU  and  their  att&oal  prodQotion  :— 

Btteit  In  heetirM 
(lbMlv»Mnf«taAt         Tom. 

British  Idea    1,670,000  86.000.060 

l!>Mce 880,000  10.000,000 

Belgium 150,000  llO.OOO.OOO 

Praasia  aod  9Mooy  300,000  12,000,000 

Aiutiia  and  Bohemia    ...  120,000  2,500,000 

Spwn  180,000  400,000 

North  America  80,000,000  ikO,000,000 


Total  82.640,000      140.900,000 

Ai  regards  France,  the  coal  basin  of  the  luoire,  which  U 
ooIy  25,000  hecures  in  extent,  furnii^hea  tbne-taotha  ot 
tile  whole  of  the  ooal  raiaed  in  the  coQntry. 


^alsm. 


WiXn  COMSUHFTION  IN  MBLBOVBttt.-^A«eWdifig  tt>  A 

itatement  made  in  PaHiatnetit  the  other  d&y,  the  atiAti- 
tity  of  water  cooaumed  id  Melbourne  and  the  aobarbe 
evejy  twenty-four  hours  is  9,750,000  gallons,  being  at  the 
nt»  of  90  gallons  per  head  per  diem,  nr  &  larger  cou- 
!DmptioD  per  head  than  takes  place  in  any  other  city  in 
the  world,  save  Rome,  Marwilles,  and  New  York. 
AocLiuaTt«A¥iox  »  ViOiOBiA.— At  a  recent  meeting 
if  the  Acclimatisation  Sooiety,  at  Melboum6,  a  letter  was 
•ud,  briDging  under  the  notioe  of  the  Council  the  eminent 
uiaptability  of  the  Bogong  Mountains  for  the  liberation  of 
lor.  The  Bo^n^s  are  a  ran^p  of  mountains  on  the 
iorth-fiost  of  Victona,  consisting  in  many  parts  of  baaaltio 
liaioB^  between  8^000  and  4,000  feet  a(K>?e  the  level  of  the 
ea.  They  extend  from  the  river  Murray  to  Qipp  Land, 
pn  north  by  south-west,  and  abound  with  wUd  fastnesses, 
RNQ  which,  if  the  deer  were  once  established,  it  would  be 
mxt  impoarible  to  didodge  them.  The  letter  con- 
ned by  saying  that,  "  if  this  ol^ect  be  sucoessfully 
■Sieved,  nett  to  the  intitxluotton  of  salmon  nothing  of 
Dch  importanoo  in  the  country  will  have  been  effected ; 
ivaluless  tract  of  mountains^  miles  in  ezteot,  will  become 
«om;  deer-stalking,  not  inferior  to  any  in  Bootiaod,  will 
etfforded,  and  an  inducement  to  visit  wild  and  romantic 
ooery  in  a  cold  climate  will  be  offered."  This  letter  it 
V  decided  to  take  into  a  fuller  consideration  at  a  future 
^wting.  It  is  evident  that  a  great  number  of  deer  must 
«  enlarged  at  ottoe  to  give  any  chance  of  the  bited  being 
iirly  established  in  such  a  country ;  and  with  this  object 
)  vi«w  the  seeretaty  was  requesied  to  make  inquiries  as 
othe  feasibility  of  importisg  a  number  of  iUloiT  deer 
m  Tasmania. 


®Mtttat3. 


£uoKfB  OmuEie,  late  J^rofessor  of  titeratnre  at  the 
crknne,  and  since  Honoraiy  Professor  ef  the  Faculty 

>  letters,  died  in  Paiis  recently.  M.  G^rozez  was  a 
>Qbd  and  prolific  writer,  and  eojoyed  a  high  reputation 
I  a  critic  and  literary  historian.  His  best  works  are  a 
fliatory  of  Political  and  Religious  Eloquence  in  France 

>  the  14th,  16th,  and  16th  centuries;"  a  "Complete 

<J»rBe  of  Education  for  Giris; »'  and  the  recently  pub- 

jhed  '•  History  of  French  Literature  to  the  year  1789;" 

nich  laet,  it  we  are  not  mistaken,  won  for  its  distinguished 

iihor  one  of  the  great  prizes  of  the  French  Academy. 

ne  funeral  was  attended  by  an  {mmense  number  ot 
ertuy  men. 


Botti. 


tion  that  deserve  Att«niioi>,  ii  tehool  lpe(Ml)r  desigMd 
fat  youths  intended  for  fih&ncUlind  oommeh^  ptinuits. 
Besides  those  branehes  of  knowledge  which  are  absoluteljr 
neceMury  for  sooosh  fb  fio^noe  ittdoommettse,  ihts  modem 
languages,  fihgliAh  and  German  in  particulair  receive 
bpeclal  attention.  The  new  school  ia  In  full  operation,  and 
was  visited  the  Other  day  by  M.  Duruy  the  Minister  of 
Public  Instmctinn,  who  is  indefktigable  in  his  endeavours 
to  improve  the  means  of  pablio  instraetion.  The  esUb- 
lishment  ia  on  a  grand  scale  and  is  situated  in  the  Avenoa 
Tradaine. 

Cab  I— In  Parid,  as  in  London,  there  ars  great  com- 
plaints upon  /iu  days,  in  b&d  weather,  and  at  all  times 
when  public  conveyances  are  in  great  requtHttiun,  that 
while  the  omnibuses  eahibit  a  board  beartiig  the  word 
complet  when  they  are  full,  there  is  nuthing  to  tell  wttether 
a  passing  cab  is  engaged  or  not,  and  this  affords  the  drivers 
the  opportunity  ot  being  deaf  to  applications  which  do  not 
quite  coincide  with  their  own  views  as  regards  direction, 
numbers,  or  otherwise.  It  is  now  proposed  to  remedy 
this  by  affixing  to  the  cab  a  fiat  lamp,  of  a  brilliant  colour, 
so  as  to  form  a  day  as  well  as  night  signal,  and  so  arranged 
as  to  be  seen  only  when  the  vehicle  cOittaina  nb  pasaengeM. 

New  Fobm  of  HoNOuaixra  Gfti^ios.— The  great  S'rench 
chemist,  Th^nard,  was  born  in  a  village  hi  the  axtondisse- 
ment  of  Nogent-sur-Seine^  in  the  Au&,  which  was  called 
La  Loupti^re,  on  account  of  the  immense  number  of  wolves 
which  formerly  invested  it.  He  Wto  the  «M^  of  a  po6r 
fanner,  stid  was  bom  on  the  4th  bf  Ha|,  1777.  Having 
Btuaied  chemistry  under  Fourcroy  at  the  Jardindes  Plantes 
in  Paris,  he  eventually  occupied  tbeohair  in  the  Academy 
of  Scieneed,  ttandtBred  vftdmt  by  the  deadl  of  his  mastet, 
was  created  a  baron  by  Louis  XVIIL,  and  died  ip  1867, 
crowned  with  all  the  honours  that  science  had  to  bestow. 
His  native  village  has  i^pplied  for  and  obtained  permission 
to  honour  his  memory  by  appending  his  name  to  that  of 
the  place  of  his  birth,  which  is  for  the  future  to  be  called 
La  Loupti^re-Th^nard.  A  giaod  /Ste  was  held  there  on 
the  21st  of  May  to  celebrate  the  event,  when  the  new 
name  was  oflfetally  publishtod. 

SoiENTino  AssooiaTiov  ow  Pabib.-— This  new  society, 
whose  proceedings  have  been  f  Iready  noticed  more  than 
unoe  in  the  columns  of  the  JbutWaf,  has  Just  made  its 
fii-st  annual  report.  The  subscription  to  the  aieociation  is 
only  ten  tVancs  a  year,  and  ihia  Miiallness  of  the  rate  has 
in  this  case  prodhoed  highly  satistsctory  resulta.  Besides 
defraying  the  expenses  of  a  series  of  monthlv  meetings, 
and  the  cost  of  the  experiments  performed  on  those 
occasions,  the  association  has  been  able  to  apply  a  sum 
equal  to  £840,  in  three  equal  amounts,  to  the  encourage- 
ment of  astronomy,  phyrical  science,  and  meteorology; 
this  distribution  of  ftmds  has  already  been  noticed  in  ou 
columns.  The  portion  devoted  to  aatronomy  Is  for  the 
purpose  of  oonstnieting  a  large  telescope.  A  portiom  of 
the  sum  devoted  to  meteorology  has  been  voted  to  several 
Dutch  and  French  sailon  for  observations  at  sea,  and 
valuable  in  the  oonstrootion  of  storm  charts,  hnd  in  the 
elucidation  of  the  laws  which  regulate  such  atmospheric 
phenomena.  M.  Terquem,  of  Meta,  reported  to  the 
association,  at  its  last  meeting,  the  first  results  of  his  ex- 
periments, undertaken  with  thb  aid  of  the  society,  on  the 
vibrations  of  metallic  rods  and  plates.  The  Scientific 
Association  of  Paris  consists  at  present  of  three  thousand 
five  hundred  members,  which,  it  is  hoped,  Will  be  mcwe 
than  dotibled  next  session. 


CoxxsBouL  ^uoATiov  uf  Fbahos.— Th«  Chambe* 
f  Commeloe  of  Pa^  bfts  rtcdnUy  esUbUshed  aa  inftiiu<> 


MiMft 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mow.  ...British  Architseti,  8. 
roBS.  ...Medical  and  Chlrorgical,  8|. 
Zoological,  8|. 

E^noiflcical,  8.  Captain  WUfon.  "BepoH  oi»  tha 
THDm  inbabiting  Uie  country  in  the  TicUii^  of  t] 
panOlelof  North  LaUtode.''  .^^    ^, 

H.  aortlettlftiral.    1.  Mr.  Ju.  Battfpaa,  F.R.8.,  "  < 
Ma  Arnoldi.*'    a.  Kct.  M.  J.  Berkeley,  "0& 
l^teW  and  Rare  Planta.** 
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Was.  ...Sode^  of  Arts,  4.    ▲bbqaI  Ganeral  Maettng. 

£ojal  Ijist.,  4.    M.  JalM  Bimon,  "  On  the  Phjilaa  and 

Moral  CondiUon  of  w  orkmeD  in  FYanoe.**    ( In  Franoh. ) 
TmuMa,.JBoyMl  Inst.,  4.    M.  Jales  bimon,  **0n  tho  Phjilcal  and 

Moral  Condition  of  Workmen  in  Franoe.**  (in  l<Veach. ) 
nu. Jto/al  Inst,  4.    M.  Jules  Simon,  '-On  the  Ph^oal  and 

if  oral  Condition  of  Workmen  in  fVanoe.*'  (Inlnenoh.) 


PARLlAMH^M'AUy^  RBPOBTS. 
8BSSI0NAL  PRINTED  PAPERS. 

Par. 

Nam,  Dekvtrtd  on  TBth  Maif,  1866. 

ai4.  Hong  KoBg-^orrespondenee. 

Sunov  1863. 
431  (o.  I).  Poor  Rates  and  Pauperism— Retain  (C). 
/>sliMrt(i  on  71th  and  2ith  Ma^,  1865. 
164.  Bills    Tnns  or  Court  (as  amended  In  Committee). 

167.  „    Irfmdon  Brokers. 

168.  „     Pier  and  Harbour  Orders  Confirmation  (No.  3). 

66  (t?!).  BaUwaj  and  Canal,  Ao.,  Bills— Ninth  Report  of  GeMnl 

Committee. 
286.  East  India  (Home  Aooonnts). 

399.  Patrick  Donohoe  and  Edward  Burke— Abstraet  Return. 
392.  Northern  Circuit— Return. 
303.  Turnpike  Trust  ( Uerises}— Return. 

306.  Post  lOnes- Return. 

307.  Armstrong  Guns— Retuns. 

311.  Po.ice  ( Scotland )    beyenth  Report  of  lasDeetor. 
388.  MiUtai7  JLnights  of  Windsor— itetnm. 

n  HMred  on  90th  Ma^,  1865. 
166.  Bills— Wick  and  A  jr  Burghs  i£leoUoas. 


169. 
172. 
173. 


»» 


174. 
175. 


Inland  RoTenue. 

Courts  of  Justice  Buildings  (Lords  AmeadmentV. 

Courts  of  Justice  Concentration  (Site)  (Loids  Amend- 

Common  Law  Courts  Fees  ( Lords  Amendment). 

Ozftvd     Universitgr    (Vlnerian    Foundation)    (Lords 
Amendments). 

313.  Middlesei  Industrial  Schools  BiU— Minutes  tf  BrldeBoe.  fte. 
8M.  KetematoiT  Bhipe-Ketum. 


«• 
It 


Sstints. 


GsAimi  or  Pbotwohal  Pnoraonov. 

Annoaliag  poti  and  sanoers— I48a-J.  HiheU. 

Artlflcialitol— 1438— H.  Gibbs. 

Artifldal  foal— 1647— D.  Barker. 

Ataaospheric  pressure,  propulsion  by— 698— Sir  J.  S.  Lillie. 

Bar^  stuflk,  manu&cture  of— A40— W.  E.  Gedge. 

Boots  and  shoes,  manufketure  of— 1318— G.  Haaeltlne. 

Bottle  stoppers— 146»—W.  SetUe. 

Brooms  or  brushes— 1483— W.  Martin. 

Chaff-cutters— 1601— P.  Ridhmood,  H.  Chandler,  ft  J.  G.  Richmond. 

Chemical  combustibles— 477— W.  B.  Gedge. 

Coal-tar  colours,  application  to  cotton  and  Unen— 1438— R.  MaxwelL 

Corks  or  bungs— 1638— J.  H.  Johnsoo. 

Deg  leash— 1476— S.  Dayis. 

BmbroideiT— 1432— W.  Madders. 

Eitingoishlng  Are— 1460— C.  B.  Spaeth. 

Fabrics,  washing  raw  materiaU  empio/ed  in  manafwtaie  of— 1464— 

J.  A.  Ueinricn. 
Fibres,  machlnerr  far  sorting— 1430 -R.  A.  Biooman. 
Fibrous  materiaU,  treating— 1443— M.  Henrr. 
Fibrous  materials,  spli.niog— A.  and  A.  W.  Pemberton. 
Fibrous  materials,  combing  and  heckling— 1667— W.  Toncne. 

5ll!S"  "!?*  ®'S"f"®"»  br«»h.lo«Jlng-l436-T.  Wilson. 

Fire- aims,  breech  loading -1626— A.  i^ancaster. 

Foundry  cupolas— 1498— T.  Summereon. 

Fumaoes— 1064— W.  Beaidmore. 

Furnaces,  cupohk~l448— R.  Canham. 

Fomaees  for  makinc  welded  iron  tabee-1617— T.  PHtehaid. ' 

Fuses  of  sheUs,lgniflng-l211-J.Blackie.        *•"*««««•- 

Gas  meters— 1370— W.  R.  Williams. 

^**b22  "**  P""^  machine-1444-C.  Cotton,  F.  A]idenan,aad 

Hai^brushiilg  maehInei7-1490-T.  A.  Browne  and  J.  Knlcht. 

Hammers,  atmospheric  forging— 1380— B.  A.  RaTmonlT^ 

Iron,  flbo.,  casting— 1434-J .  U.  Johnson.  /"«»*• 

Japanned  surteoes,  ornamenting— 1464— L.  Brierly. 

Kejless  watGhes-1470— H.  Son. 

Lighting  and  heating— 1607— W.  Clark. 

Locks— 1402— wTe.  Gedge. 

Malt-catcblsg  apparatus— 1362— A.  ChaTunne. 

"••■•^K  «M»  »o.,  apparatus  Cor— 1468— R.  A.  BraomaiL 

llUk-pans-1646— C.  H.  Wansbrough.  «wi»«i. 

SiStt^W  H^^f***"  **  ^  borrt  copper 


Ordnance  and  Are  arms,  breech-loading— 1328— T.  Cnlg. 

Paddle-wheels— A06— J.  G.  Tongue. 

Paper  manu/lsctare— 1486- R.  H.  Colljer. 

Photo-electrotjping— 1641— W.  G.  Newton. 

Pile  Ikbrios,  manutacture  of— 1619— W.  Gaddand  J.  Mooie. 

Piles,  wooden,  machinery  ibr  catting  off  below  water— 1474-C.  B 

Mnrngr. 
Poeket  lanterns— 1813— W.  E.  Newton. 
Rallweys*  permanent  waj  of— 1611— T.  Hunt. 
R-Uway  tfres,  cart  steel— 1426— J.  Firth. 
Reaping  and  mowing  mactiJnes— 1603— W.  J.  Boigeis. 
Returts-1424— J.  A.  CoOsj. 
lioed  scraper— 1477— W.  Smith. 
Sawing  machines— 1462— C.  Fraser. 
Screw  propellers— 610 -J.  G.  Hiudtes. 
8hirte-1466-H.  Tipper. 
Stoj  or  corset  busk- 1446— W.  E.  Gedge. 
Steam  boilers— 1621— H.  E.  Newton. 
Steam  engine  gorernort— 1661— W.  E.  Newton. 
Steel,  manuActure  of— 1460— L.  Moeer. 
StUlages— 1329  ~T.  Parkinson  and  W.  Snodgnss. 
Telegraphic  communication  on  railw^je— 1643— A.  I.  L.  0«ri«.  j 
Textae  mhricB,  apparatuslbr  stretching  and  dzyi^— 1360-J.  Wed 

and  T.  Hughes. 
Tube-cutters— 1627— Charles  Taylor. 
Umbrellas,  4tc— 1629— J.  ateph«nson. 
Vices— 1472  -  W.  Johnson. 
Wool,  Ac,  washing— 1600-J.  Petrie. 
Writing  tables,  Ac,  locking  seto  of  drawetfl  arranged  in-l4n4i 

Diele.  ^ 

iHVIimOV  WITH  COMPLITl  SpBomoATion  FkLIO. 

Flour,  Ac,  apparatus  for  sifting— 1668— G.  Haeelrint 
Sewing  maonlnes— 1672— G.  Uaseltine. 


PATuimi  Sbalid. 


3142. 
3146. 
3160. 

3161. 
3162. 

8166. 
3164. 
3166. 
3168. 
3170. 


W.Tate. 

C.  W.  Orford. 

J.  Butchart,  H.  Stroud,  <tad 

S.  A.  Morrison. 
E.  T.  Hughes. 
H.J.  H.  King,  H.E.  Smith, 

J.  B.  UoweU. 
H.  Druneau  and  P.  Laidet. 
H.  A.  de  Urltfu. 
J.  Westwood. 
C.  G.  UiU. 
F.Tolhausen. 


3171.  J.    Ramsbottwn  h 

Blackborn. 
3176.  J.  Utfgreavef. 

3181.  C.  G.  Wilson. 

3182.  J.  Byrne 
3190.  W.  E.  Gedge. 
3192.  J.  BethelL 
3229.  J.  D.  U.  MoRlMa. 

749.  Q.  Dibley  and  f .  Mf 
1004.  A.  Uomflrsy. 
1061.  A.  V.  Newton. 


f\rom  OommAt^onon  tf  PoimU  /owmat,  Jwh  aott. 
PAf  KHTS  SnALno. 


3167.  C.  E.  Bryant  and  S.  Mid^ 

dleton. 
3177.  R.  Wilson. 
3179.  J.  and  J.  H.  FothergUL 
3186.  J.  GiUespic 
3186.  J.  B.  Edge  and  E.  Hird. 
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Annual  General  Meeting. 

The  Annnal  General  Meeting  for  receiying 
e  Report  from  the  Oouncil,  and  the  Treasurer's 
atement  of  Receipts,  Payments,  and  Expen- 
ture  daring  the  past  year,  and  also  for  the 
lection  of  Officers,  was  held,  in  accordance 
ith  the  Bye-laws,  on  Wednesday,  the  2ath  inst., 
4  p.m.  '  William  Hawbb,  Esq.,  Chairman  of 
e  Council,  presided. 

The  Secretary  having  read  the  notice  con- 
ning the  Meeting,  the  minutes  of  the  last 
Qnuai  General  Meeting,  and  of  the  suhsequent 
)ecial  General  Meeting,  were  read  and  signed. 
The  Chairman  then  nominated  Mr.  C.  Stuart 
ffker  and  Mr.  Purling  as  Scrutineers,  and  de- 
ired  the  ballot  open. 
The  Secretary  then  read  the 

Annual  Eeport  of  the  Council. 

The  Council,  as  required  by  the  bye-laws, 
w  lay  before  the  members  at  the  Annual 
aeral  Meeting  the  report  of  the  proceedings 
'the  past  year. 

Oantor  Lectures. 
These  Lectures,  which  were  tried  with  so  much 
ccess  last  session,  have  been  renewed  in  the 
esent  year.   Three  courses  were  selected,  bear- 
g  on  the  objects  of  the  Society,  namely  : — 
"  On  the  Reproduction  of  Natural  Forms  by 
rt  and  Manufacture."     Five  Lectures,  by  B. 
raterhouse  Hawkins,  Esq.,  P.G.S.,  F.L.S. 
**  On  the  Application  of  Geology  to  the  Arts 
id  Manufactures."     Six  Lectures,  by  Professor 
.  T.  Ansted,  M.A.,  F.R.S. 
"  On  the  Application  of  Chemistry  to  the 
.rta  and  Manufactures."   Six  Lectures,  by  Dr.  F. 
race  Calvert,  F.R.S.     Abstracts   of  the   first 
vo  courses  of  these  lectures  have  already  ap- 
»red  in  the.  Society's  Jowmal,  and  full  re- 


ports of  Dr.  Calvert's  lectures,  carefully  revised 
by  himself,  will  shortly  be  published. 

The  interest  taken  in  these  lectures  has  in  no 
way  diminished,  as  is  abundantly  testified  by  the 
increasing  numbers  attending  them,  even  though 
it  was  found  necessary  to  curtail  the  privilege 
of  members  to  the  admission  of  one  friend  in- 
stead of  two,  as  was  the  case  last  year.  While 
this  interest  continues  to  be  maintained,  the 
Council  feel  that  they  cannot  do  better  than 
make  arrangements  for  carrying  on  in  the  next 
session  this  branch  of  the  Society's  work.  In  the 
selection  of  the  subjects  and  the  lecturers  it  will 
be  the  endeavour  of  the  Council  to  bring  before 
the  members  of  the  Society  information  with 
regard  to  Arts  and  Manufactures  which  will  tend 
to  difiPuse  a  love  of  Art,  and  promote  a  spirit  of 
inquiry  among  those  interested  in  the  numerous 
industries  of  ^e  country. 

Medals  and  Prizes. 

The  success  attendant  on  the  offer  of  the  Art- 
Workmanship  Prizes  of  last  year,  induced  the 
Council  to  renew  the  competition  on  a  larger 
scale.  Money  prizes  to  the  extent  of  upwards 
of  £500  were  offered  for  competition  among  the 
art- workmen  of  the  kingdom,  in  eighteen  dif- 
ferent branches  of  manufacture,  and  in  wood  carv- 
ing. The  particulars  have  already  appeared  in 
the  Journal,  Eighty-seven  different  works  were 
sent  in  in  competition,  and  were  exhibited  in  the 
Society's  rooms  for  a  few  weeks  at  Christmas. 
The  Council  were  fortunate  enough  to  secure  the 
services  of  Messrs.  R.  Redgrave,  R.A.,  M.  Digby 
Wyatt,  and  John  Webb  as  adjudicators ;  and 
prizes  to  the  extent  of  £274  were  awarded  to 
37  competitors. 

A  large  meeting  of  Art-workmen  was  held 
in  the  Society's  rooms,  by  invitation  from  the 
Council,  with  the  view  of  conferring  with  the 
workmen  themselves  upon  the  system  of  Art- 
workmanship  competitions  instituted  by  the 
Society,  and  receiving  suggestions  for  carrying 
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them  out  ftiofe  effectually.    On  tliis  occasion  It 
was  stated  tliat  a  larger  Dumber  of  competitors 
woTild  haye  come  forward  had  it  not  been  that 
the  workmen  in  all  branches  of  manufactures  had 
been  unusually  occupied  in  their  various  em- 
ployments, and  thus  but  little  time  was  left 
at  ikeiT  own  disposal  to  devote  to  these  works 
after  their  hours  of  labour.     At  the  meeting 
above  alluded  to   there    was  strong  and    un- 
animous evidence    afforded  on    all  sides  that 
the  eonne  the  Society  was  pursuing  was  right, 
and  the  Oouncil,  acting  upon  that  opinion,  have 
this  year  renewed  the  competition   on  a  still 
more   extended  scale;   prises  are  now  offered 
to  the  amount  of  above  £600,  the  articles  to  be 
sent  in  to  the  Society's  house  in  December  next. 
Looking  at  the  objects  for  which  the  various 
ancient    Companies    in   the    City    of    London 
were  established,  the  Council  thought  it  right 
to    seek  their  co-operation    in    carrying    out 
this    scheme    for    the    improvement    of   the 
Arts  and  Manufactures  of  the  United  King- 
dom.      The    Worshipful    Company  of  Baiters 
at  once  placed  an  annual  sum  of  £10  at  the 
disposal  of  the  Council  to  be  applied  in  such  way 
as   they  might  think   best  for  promoting  the 
object  in  view ;  and  the  Worshipful  Company 
of  Plasterers   within   the  last   few  days,  with 
a  desire  to  benefit  the  Art  which  they  repre- 
sent, have  placed  at  the  disposal  of  the  Coun- 
cil one   pri2e  of  £10,  and  a  second  prize  of 
£6,   for    modelling,   to    be    awarded    by    the 
Society    under    the    same    conditions    as    the 
other  Art-workmanship   Prizes.     The  Council 
have   taken  steps  for  making  the  competition 
known  as  widely  as  possible  among  workmen, 
not  only  in  the  metropolis  but  in  the  great 
centres  of  industry  of  the  kingdom,  such  as  Bir- 
mingham,  Sheffield,   the  Potteries,  <&c.     It  is 
eonfidently  expected  that  as  the  scheme  becomes 
more  generally  known  the  response  by  competi- 
tors will  increase  from  year  to  year,  and  that  at 
Ohristmas  next  the  members  may  expect  to  see 
a  large  number  of  works  exhibited. 

For  the  papers  read  during  the  Session  medals 
have  been  respectively  awarded  to  Mr.  J.  0. 
Morton,  for  his  paper  "  On  London  Sewage, 
from  an  agricultural  point  of  view ;"  to  Mr.  W. 
Stones,  for  his  paper  "On  Colonisation,  its 
aspects  and  results;''  and  to  Professor  John 
Ooleman,  for  his  paper  "  On  Pood  for  Cattle." 

The  Albert  Gold  Medal,  founded  as  a 
memorial  of  His  Royal  Highness  the  late 
President  of  the  Society,  has  been  awarded  to 
His  Imperial  Majesty  the  Emperor  of  the  French 
for  distinguished  merit  in  promoting  in  many 
ways,  by  his  personal  exertions,  the  international 
progress  of  Arts,  Manufactures,  and  Commerce, 
the  proofis  of  which  are  afforded  by  his  judicious 
patronage  of  Art,  his  enlightened  commercial 
policy,  and  especially  by  the  abolition  of  paesports 


in  favour  of  British  subje^tl.  His  ttovil  HiA- 
nesB  the  t'rteideni  has  hilnself  cdtamtmicm 
this  decision  to  the  Emperor,  by  whom  it  bi 
been  most  graciously  received. 

Sir  W.  C.  Trevelyan's  Priae  of  £70  for  i 
method  of  preserving  meat,  has  not  yet  been 
awarded.  This  subject  is  one  of  g^eat  im- 
portance. It  is  attracting  much  attention  at  the 
present  time,  and  a  number  of  processes,  fonnded 
on  various  scientific  principles,  are  being  pncd- 
cally  put  into  operation.  Some  of  them  have  \m 
before  the  Society,  and  hold  out  pronuM  e: 
good  results,  but  hitherto  the  specimens  kn 
not  been  subjected  to  a  sufficiently  lengthe&di 
test  to  warrant  the  prize  being  awarded  2 
favour  of  any  one  process. 

Dwellings  for  thb  Labouring  Olassk 

This  subject,  it  will  be  remembered,  occupy: 
the  attention  of  a  Conference  in  May  last  yet; 
invited  by  the  Council  to  discuss  it  inidlit: 
bearings.  That  Conference  lasted  two  day^ 
was  well  attended,  and  after  passing  a  Beriea  of 
resolutions  embodying  its  views,  recommendti 
that  the  matter  should  be  placed  in  the  handicl 
a  committee,  who  should  endeavour  to  deal  will 
it  in  a  practical  maimer  so  far  as  was  poeeil-li 
Accordingly  the  Council,  on  the  commencemt3t 
of  the  past  session,  appointed  a  committee,  pr^ 
sided  over  by  the  Chairman  of  the  Council,  xd 
consisting  of  a  number  of  gentlemen  well  knon 
for  the  interest  they  have  taken  in  the  subje^n, 
and  practically  acquainted  with  it  in  all  lo 
bearings,  both  in  town  and  country.  This  cti- 
mittee  has  held  many  meetings,  all  well  attend^i 
and  has  obtained  much  statistical  and  other  i- 
formation  bearing  on  the  question.  They  >1» 
visited,  in  company  with  Alderman  Waterk*. 
the  various  improved  dwellings  which  have  ."' 
late  been  built,  and  are  still  building,  in ^ 
metropolis.  At  their  first  meeting  they  di>id*i 
their  discussions  into  the  following  heads:— 

1.  The  oanaet  which  ai^Msr  to  retsvd  the  fittc^^ 
proper  booee  accommodation,  and  tha  improv«iMBt'^ 
existing  housea,  for  the  working  claaaea  io  tovQ  >°" 
country. 

2.  The  operation  of  imperial  and  local  taxaiio" '"- 
nich  dwellings ;  and  the  expediency  of  reUeving  ^ 
from  aJl  or  a  portion  of  sach  taxation. 

3.  The  effect  of  the  law  of  settlement  and  removii  "^ 
the  poor  upon  rach  huildings  in  country  districts. 

4.  The  probable  effect  of  extending  the  area  oi  )^ 
taxation  in  town  and  country. 

5.  The  operation  of  the  laws  relating  to  thetiu^ 
of  real  property  in  small  plots,  and  the  coovcyasce  << 
chambers  and  tuitea  of  rooms. 

6.  The  operation  of  the  destructioB  of  hoiav  r 
railways  and  other  local  improvements. 

7.  The  desirability  of  faciHtating  the  conTeyiiw  > 
labourers  to  and  from  their  works  by  railway* 

8.  Whether  the  {provisions  contained  In  <h«  nv-^ 
Acts  of  Parliament,  for  granting  loans  for  the  w^^^ 
ment  of  esUtes,  might  not  be  extended  to  the  liai)<^  "^ 
cottages,  and  if  so  under  what  special  conditiooa 

9.  Whether  the  provisions  of  the  commoti  \ccp^^ 
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hodiBiot,aad(MwrBU«atoinUtij)f  lo  tha  poblio  hMllli 
wHghi  Dot  be  advautageouily  extended. 

lO.  Whether  there  are  any  other  meaas  by  which  the 
IdgifllattuB  oan  pramots  the  object  in  view. 

The  Oommittee  in  May  last  presented  theb 
report  It  appeared  from  reliable  evidence 
brought  before  them  that  the  great  cause  which 
retarded  the  erection  of  good  and  improved 
dwellings  for  the  labouting  classes  wad,  that 
they  were  not  commercially  remunerative,  and 
therefore  would  not  attract  capital  to  be  ex- 
pended on  their  construction,  though  they  might 
pay  a  per  centage  on  their  outlay  equal  to  the 
ordinary  rate  of  interest  on  investments,  and 
which  might  satisfy  the  philanthropist. 

As  regards  the  burdens  which  have  been  gene- 
rally supposed  to  press  heavily  on  this  cImb  of 
property,  the  Oommittee,  after  investigating  the 
accounts  of  a  considerable  nnmber  of  dwellings 
of  this  character  found  that  the  total  amount  of 
taxation  from  all  sources  does  not  exceed  li  per 
cent,  on  the  whole  capital  invested,  an  amount 
which  (even  if  the  exemption  from  the  whole  of 
such  taxation  were  practicable)  is  too  small  to  ex- 
ercise any  appreciable  influence  on  those  contem- 
plating the  investment  of  capital  in  an  under- 
taking of  this  nature.  Under  these  circum- 
stances, and  considering  the  violation  of  sound 
principleB  involved  in  making  any  exemption  in 
favour  of  any  particular  class  of  house  property, 
the  Oommittee  did  not  feel  justified  in  proposing 
the  adoption  of  any  measure  of  exemption. 

The  house  duty  may  be  usuaUy  avoided  in 
blocks  of  buildings  whose  size  would  otherwise 
make  them  liable  to  it,  by  giving  to  each  set  of 
apartments  a  door  opening  to  the  external  air, 
and  making  them  thereby  a  distinct  tenement 

The  Oomniittee  recognise  the  importance  of 
Union  rating  as  affecting  materially  the  erection 
of  cottages  in  the  country,  as  well  as  of  Mr. 
ViUiers*  Act  for  enlarging  the  area  of  settlement. 
It  did  not  appear  that  thu  question  would  have 
iny  material  bearing  on  such  dwellings  in  the 
metropolis.  The  law  of  real  property,  as  affect- 
ing the  purchase,  sale,  and  transfer  of  property 
of  this  land,  was  taken  into  consideration,  and  the 
Oommittee  agreed  in  the  expediency  of  greater 
facilities  being  given  by  law  both  for  acquiring 
sites  and  for  transfer  from  owner  to  owner.  The 
Exchequer  Loan  Oommissioners  have  power 
now,  under  the  Enclosure  Acts,  to  advance  money 
under  certain  conditions  to  landowners  for  the 
building  of  cottages  on  estates  in  the  country,  but 
it  does  not  appear  that  such  loans  can  be  made 
to  aid  in  the  erection  of  town  dwellings,  and 
the  Committee  are  of  opinion  that  facilities 
should  be  given  for  this  being  done.  The 
demolition  of  dwellings  by  railways  occupied 
the  attention  of  the  Committee,  and  they 
vnved  at  the  conclusion  that  where  public 
companies,  tinder  compulsory  powers,  destroy 
houses  inhabited  by  the  working  classes,  they 


ought  to  be  compelled  to  provide  suffiaieat  im- 
proved dwolliagB  within  a  oonymiMit  diataaoi 
fer  the  sama  dassea  in  plaoa  of  those  d•8t^>yadi 
and  shonld  hava  tpeeial  powaia  given  iaeal 
for  that  purpose ;  iha  Oomnuttee  expressed  their 
deoided  opinioa  that  it  would  be  for  the  benefit 
of  the  oommonity  at  large  that  all  the  metro»> 
poUtan  railway  oompaniea  should  provide  ekeap 
means  of  transit,  at  oonvenient  times,  for  14* 
bourers)  but  they  hesitated  to  recommend  that 
this  should  be  made  compulsory  in  all  oasM, 
believing  that  If  their  views  of  the  results  likAly 
to  arise  from  such  accommodation  to  the  work* 
ing  classes  were  correct,  the  dircctdrs  of  the  rail* 
way  companies  would  not  fail  to  adopt  them. 

The  importance  of  further  powers  being  given 
to  Enforce  sanitary  regulations  on  the  owners 
and  inhabitants  of  this  class  of  property  was 
pointed  out  by  the  Oommittee,  and  they  recom» 
mend  that  a  concise  analysis  of  the  sanitary  laws 
should  be  prepared,  and  that  the  defects  of  the 
existing  enactments  should  be  printed  and  cir- 
culated. In  this  way  the  attention  of  men  of 
education  and  intelligence  would  be  called  to 
the  subjects  and  they  might  be  induced  to  take 
part  in  sanitary  work  in  the  neighbourhood  in 
which  they  reside  or  carry  on  business. 

The  Oommittee  conclude  their  report  by 
making  the  following  reccmimendationa  to  the 
Oomunl : — 

1.  That  oorpoiatioDs,  limited  owners,  fto.»  shoal4  hard 
increaaed  power  to  sell  land  for  the  erection  of  dwellings 
for  laboorem,  under  conditions  as  to  preper  drainage,  ven<« 
tilatton,  and  sanitary  regulations. 

2.  That  the  publio  loan  commiflioneis  ahoald  be  anthe- 
rised  to  lend  money,  at  a  rate  not  exoeeding  6J  per  oeot. 
per  annum,  for  building  dwellings  for  the  labouring  olMseSi 
under  suiuble  guarantees  and  with  due  regard  to  sanitaiy 
arrangement^i. 

8.  That  in  all  future  railway  acta,  and  acta  for  looal  im- 
provements, when  houses  inhabited  by  the  working  clnwes 
are  destroyed  under  compulsory  powers,  such  oompauies 
should  be  compelled  to  provide,  within  a  oonvenient  dis- 
tance, other  dwellings  in  lieu  of  those  destroyed. 

That  the  following  amendments  should  be  made  in  (m 
ssnitary  laws : — 

a.  That  the  appointment  of  inspectors  of  nnlssooes 

throughout  the  country  should  be  oompulsory. 

b.  That  increased  power  be  given  to  the  proper  loosi 

authorities,  to  oblige  builderB  of  houses  to  provide 
adequate  drainage  and  ventilation. 
e.  That  the  medical  officers  of  health  should  be  irre- 
movable without  the  consent  of  the  Privy  Ooon'cil, 
and  that  the  amount  of  theur  salaries  should  be 
subject  to  the  approval  of  the  same  authority. 
d.  That  houses  in  which  lodgers  are  talten,  especially 
where  particular  rooms  in  a  house  are   over- 
crowded, should  be  brought  under  more  eAdeal 
inspection. 
5.  That  with  the  view  of  extending  sn  accurate  know- 
ledge of  the  powers  contained  in  the  various  acts  relating 
to  the  removal  of  nuisances,  the  Ck>UDcil  is  recommended 
to  prepare  and  publish  a  concise  analysis  of  the  eiisting 
law,  calling  the  attention  of  the  educated  classes  to  this 
important  subject,  and  pointing  out  bow  they  ma^,  merely 
by  a  Uttli  attention  and  exertion,  confer  most  unportaot 
benefits  upon  a  large  mass  of  working  people  and  upon  the 
ountry  generally. 
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The  Conncil  are  now  taking  steps  for  getting 
these  recommendations  carried  into  effect,  and  in 
reply  to  their  application  made  to  Her  Majesty's 
Government  have  received  a  communication 
from  the  Lords  of  the  Treasury  that  their  lord- 
ships are  willing  and  intend  to  apply  to  Parliament 
for  power  to  enable  them  to  grant  loans  of  public 
money  for  the  erection  of  dwellings  for  the 
labouring  classes  on  condition  that  the  public 
bodies  undertaking  their  erection  limit  their 
rate  of  profit  to  £6  per  cent.,  so  as  to  distin- 
guish their  case  from  that  of  ordinary  commer- 
cial enterprise.  The  details  of  the  report  have 
abeady  been  printed  in  the  Journal. 

MusioAL  Eduoation. 
A  conmiittee  has  been  appointed  to  consider 
the  condition  of  musical  education  in  this  country 
and  abroad,  and  His  Royal  Highness  the  Presi- 
dent honoured  the  Committee  by  consenting  to 
accept  the  chairmanship  of  it,  and  proposes  to 
give  the  subject  his  attention  when  the  evidence 
is  laid  before  him.  The  committee  has  already 
held  several  sittings,  and  has  taken  the  evidence 
of  several  eminent  men  in  this  branch  of  the 
Pine  Arts.  With  the  aid  of  the  Government, 
through  the  agency  of  Her  Majesty's  Ministers 
in  foreign  countries,  information  of  an  extremely 
useful  character  has  been  received  in  reference 
to  the  musical  establishments  in  the  leading  con- 
tinental cities.  It  is  intended  to  print  this  in- 
formation, as  well  as  the  evidence  g^ven  before 
the  committee,  in  the  Journal.  The  Council 
believe  it  will  be  of  interest  to  the  members, 
and  have  hopes  that,  through  the  influence  of 
the  Society,  measures  for  promoting  Musical 
Education  may  be  adopted  in  this  country  as 
effective  as  those  in  Paris  and  other  Continental 
cities. 

Union  of  Institutions. 
The  Secretary's  report,  read  to  the  Confer- 
ence of  representatives  of  Institutions  held  on 
the  14th  inst.,  shows  the  position  of  this  branch 
of  the  Society's  operations.  By  this  it  appears 
that  there  is  no  diminution  of  candidates,  the 
numbers  attending  the  Examinations  of  the 
Society  increasing  ironi  year  to  year. 

FiNAN'CE. 

The  accountis,  showing  the  financial  position 
of  the  Society,  were  published,  as  directed 
by  the  bye-laws,  in  the  Journal  of  last  week. 
By  these  it  appears  that  the  extraordinary 
liabilities  at  the  close  of  the  last  year  have  all 
been  discharged.  Thus  it  will  be  seen  that  the 
heavy  expenditure  due  to  the  renewal  of  the 
Society's  lease,  the  alterations  and  repairs  of  the 
premises,  and  tlie  publication  of  the  Jury  Reports, 
amounting  to  above  £6,000,  have  been  dis- 
charged out  of  the  income  of  the  Society,  with 
the  exception  of  £645  borrowed  of  the  memorial 
fund,  and  the  sale  of  stock  to  the  value  of 


£1,600;  while  the  ordinary  HabilitieB  of  the 
Society  in  current  accounts  remaia  m  ubqiL 
The  number  of  members  continues  steadily  to 
increase. 


The  Treasurers'  statement  of  receipts,  pay- 
ments, and  expenditure  for  the  year  ending  3l8t 
May,  1865,  as  published  in  the  Journal  lux 
week,  was  read  by  the  Secretary. 

The  Qbaxbxajx  asked  whether  any  member  premt 
required  any  further  informatioD,  or  wished  to  offer  ut 
obeervaiions  either  upon  the  Bcoounts  or  ontbegeuMil 
prooeediDgB  of  the  Society,  on  which 

Mr.  T.  H.  Hartley  eaid,  that  early  in  the  Senioohe 
called  the  attention  of  the  Society  to  the  mbject  of  \k 
scarcity  of  ekilled  labour  in  this  coontry.    The  impcn. 
aoce  of  that  question  was  becoming  more  and  ur 
apparent  from  the  great  inconvenience  which  mana&cton 
were  put  to,  and  he  thonght  it  was  a  matter  viia 
should  be  discussed  by  the  Society,  and  with  that  Tin 
he  had  sent  a  communication  to  the  Society  for  Oie 
consideration   of  the   Conncil.      It  was    evideDt  tlui 
unless  some  means   were  taken   to    a  greater  extnt 
than    had    yet    been    done    to    train    the   youth  of 
this  country  to  skilled  occupations,  our  mannftctam! 
would  be  obliged  to  depend  mainly  upon  foreigoerB.  It 
was  the  case  that  in  his  own  branch  of  basinesK-the 
working  of  marble — he  was  obliged  to  depend  a  good 
deal  upon  foreign  workmen,  from  the  great  scarcity  of 
native  skilled  labour.    At  the  same  time  there  were  gmi 
numbers  of  youths  now  confined  in  prisons  and  refomu- 
tories,  who,  if  turned  out  from  thence  as  skilled  work* 
men,  would  be  of  great  service  to  the  state,  instead  d 
being  a  constant  burden  upon  it.     He  was  not  aware  of 
any  society  which  was  so  well  adapted  to  take  up  this 
question  as  the  Society  of  Arts,  being  one  cognate  to  ili 
objects  in  tiie  encouragement  of  arts  and  manufsctnm. 
The  present  state  of  the  law  with  reitard  to  apprentiees 
was  such  as  to  oiscourage  masters  from  taking  th«m. 
and  thus  the  great  soorce  of  supply  of  skilled  labour  vi*, 
to  a  considerable  extent,  cot  ofT.   There  was  no  other  mm- 
of  continuing  that  Bupply  except  b}*  training  the  yootk 
of  the  country,  hO  as  lo  replace  the  skilled  workma 
who  died  off.    Another  effect  of  the  present  state  of  thin^i 
was  that  business  sufTere^i  and  wages  wera  increased  to  as 
enormous  extent.     He  always  desired  to  see  the  wori- 
man  well  paid,  but  he  hod  no  donht  that  if  thing'  ^f"^ 
on  in  their  present  course  wages  would  soon  Hfo  to  10s. 
per  day.    He  begged  to  press  this  subject  upon  the  sttfo* 
tion  of  the  Council.    The  training  of  workmen  was  or- 
ried  to  the  greatest  extent  on  the  Continent.    In  Dei- 
mark,  Sweden,  and  Prussia,  it  was  made  compukory  thit 
youths  of  a  certain  age  should  be  apprenticed  to  (one 
branch  of  skilled  labour ;  and  thofo  countries  were  oof 
manufacturing  very  largely  avowedly  for  the  supply  c' 
the  English  market.      Ue  wan  himself  taking  a  Wge 
number  of  apprenticcn,  notwithstanding  the  trouble  thj 
involved,  and  he  had  p^ablished  a  "  home"  for  them. wb*n 
as  many  were  liousecl  as  the  place  would  acconimodat'*. 
He  had  also  encouraged,  as  far  as  possible,  the  system  t^ 
out-door  apprenticeship,  and  he  felt  confident,  if  it  im- 
properly carried  out  on  a  larger  scale,  it  wooM  add  grraOy 
to  the  wealth  of  the  nation  in  the  snpply  of  skilled  Ititox 
applicable  to  the  various  branches  ot  manafacture. 

Mr.  Henby  Cole,  C.B.,  said  he  believed  he  might  u^ 
on  behalf  of  himself  and  his  colleagues  io  the  CoaDcii 
that  they  would  bo  happy  to  place  an  evening  at  llr. 
Hartley's  disposal  next  session  for  the  reading  of  aiapJf 
on  this  subject  if  he  would  be  good  enough  to  prepay 
one,  and  he  had  no  doubt  the  matter  would  then  be  fol'T 
discussed  by  the  Society.  The  question  of  skilled  laboc 
was  an  important  one,*  but  for  his  own  put  he  bad  w 
dread  of  workmen  getting  lOs.  a  day.    With  nspeet  ip 
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tba  Coooeil's  report,  he  hoped  it  would  be  considered 
Miis&etory.  It  was  not  for  the  Coancil  to  speak  in  praise 
of  tbeautflves,  bat  he  felt  that  daring  the  past  year— 
thanka  especially  to  the  chairman  who  had  acted  daring 
that  period— they  had  brought  forward  one  sabject  in  par- 
tictilar  of  the  highest  importance  to  the  welfare  of  this 
ooootiy.  They  lived  in  hopes  that  the  legislature  would 
do  what  lay  in  its  power  to  enable  the  labouring  classes 
of  tbe  kingdom  to  be  properly  housed.  He  thought  the 
meuore  to  enlarge  the  area  of  rating  introduced  by  Mr. 
YiUierB  had  a  most  important  bearing  upon  this  question, 
ud  be  hoped  this  Society  would  not  let  the  subject  drop. 
Oae  other  point  in  the  report  he  would  also  touch  upon — 
llttt  of  Musical  Education.  He  lived  in  great  hopes  that 
ft  would  not  bo  very  long  before  England  would  be  able 
to  do  for  musioal  education  what  even  the  Neapolitans 
did,  and  what  was  done  in  Paris,  Brussels,  and  in 
moit  of  the  large  continental  cities.  This  was  a 
object  which  it  was  hardly  to  be  expected  the  House 
of  Commons  would  very  readily  take  up  and  grant  a 
committee  upon;  the  CouncU,  therefore,  thought  it 
qaite  within  the  province  of  the  Society  to  appoint  a 
committee  on  the  subject,  regarding  music,  as  indeed 
it  bid  been  regarded  from  time  immemorial,  as  a  most 
important  branch  of  the  fine  arts.  It  was  satisfactory 
to  know  that  his  Royal  Highness  the  President  took  a 
peiBoaal  interest  in  this  question ;  and  he  (Mr.  Cole)  had 
no  doubt  some  good  would  result  from  this  discussion. 
He  would  now  move  that  the  report  and  statement  of 
Moooots  now  presented  be  received  and  adopted. 

Mr.  Sbymoub  Tbulon  had  great  pleasure  in  seconding 
the  motion,  and,  in  doing  so,  begged,  as  one  of  the 
uditon,  to  bear  his  testimony  to  the  very  admirable 
mamter  in  which  the  accounts  were  kept  by  the  Financial 
Officer. 

Mr.  Syuons  wished  to  know  whether  the  new  catalogue 
of  the  library  had  been  completed,  and,  if  so,  whether  it 
wu  intended  to  print  it. 

The  SaoacTABT  replied  that  the  manuscript  copy  had 
been  completed  for  some  time,  and  was  available  for  the 
Bse  of  the  members.  It  had  not  been  thought  advisable 
to  go  to  the  expense  of  printing  it. 

Mr.  CoLB  quite  agreed  in  the  undesirableness  of  print- 
i%  the  catalogue,  inasmuch  as  in  any  large  library  a 
ptiQted  catalogue,  though  perfect  to-day,  would  be  imper- 
fect to-morrow.  The  fashion  of  printing  catalogues  of 
^ge  libraries  waa  now  quite  exploded. 

Mr.  Stmons  remarked  that  from  a  curseiy  view  of  the 
ittoaots  it  appeared  to  him  that  the  Society  was  £1,000 
oat  of  pocket  during  the  last  year,  which  he  thought 
would  probably  be  accounted  for  by  the  exceptional  items 
of  the  printing  of  the  Jury  Reports  and  the  repairs  of  tbe 
boHdiug.  * 

The  Chaisman  explained  that  the  two  heavy  items  of 
tlie  Juiy  fieportd  of  the  Exhihiiion  of  1862,  and  the 
expenses  incidental  to  the  renewal  of  the  lease,  and  the 
<^ouiequent  repair  of  the  premises  ^amounting  to  about 
^i400)  had  been  discharged  without  trenching  upon  the 
CH>ital  to  the  extent  of  more  than  £1,600,  showing  that, 
U  any  rate,  they  had  been  spending  less  than  their  in- 
Dome  in  their  ordinary  expenses. 
The  report  was  then  unanimously  adopted. 

The  ballot  having  remained  open  one  hoar, 
and  the  ecmtineers  having  reported,  the  Chair- 
man declared  that  the  following  members  had 
been  elected  to  fill  the  several  offices.  The  names 
in  iuUicB  are  those  of  members  who  have  not 
during  the  past  year  filled  the  offices  to  which 
they  have  been  elected : — 

COUNCIL. 

PRBSIDBNT. 

H.R.H.  the  Prince  of  Wales,  K.G. 


▼I0B-PBISIDBHT8. 


Sir  Wm.  G.  Armstrong. 

Thomat  Baring,  M.P. 

Lord  Bemen. 

W.  H.  Bodkin. 

Sir  J.  P.  Boileau,  Bart, 

The  Earl  of  Caithness. 

Hany  Chester. 

Henry  Cole,  G.B. 

The  Carl  Granville,  E.G., 

r  .B.S. 
JE'itpard  Hdmiiton, 
William  Hawes. 


0.  Wren  JSotkyna, 

Lord  Henry  Lennox,  M.P, 

Lord  Lyttelton'. 

Right  Hon.  Sir    John   S. 

Pakington,  Bart.,  M.P. 
Sir  Thomas  PbUUn,  F.G.S. 
The  Marquis  of  SaUsbuiy) 

K.G. 
The  Duke  of  Sutherland, 
riiomas  Twining. 
Vice-C  hanceUorSir  William 

Page  Wood,  F.R.8. 


Professor  Bentley. 
D.  Roberton  Blaine. 
Stephen  Cave,  M,P, 
John  Bailey  Denton. 
Peter  Graham. 
Benry  Maudslay, 

W.  B.  Simpson. 

H.  Reader  Lack. 

Peter 


OOUHOIL. 

Samuel  Redgrare. 

^^.  It.  Roffertm 

Sir  Francb  Sandford. 

CU,  Scott,  R.E. 

Geo.  F.  Wilson,  F.R.S. 

Thomas  Winkworth. 

TBBASUBBBS. 

I  Seymour  Teidon, 
AunrroBs. 

I  Phil^  Wright. 

SBCBETABT. 

Le  Neve  Foster,  M.A. 


FUAHOUL  OFFXOEK. 

Samuel  Thomas  Davenport. 

~ 

At  the  conclusion  of  the  General  Meeting  a 
Special  Meeting  was  held,  when  the  following 
candidates  were  balloted  for  and  duly  elected 
members  of  the  Society  : — 

Attwood,  J.,  61,  Cannon-street,  E.C. 

Auld,  Thomas  Reid,  86,  Portland-place,  W. 

Bruce,  James,  Inverquhomery,  Longside,  Aberdeenshire. 

Crawford,  Peachey  Sowerby,  117,  Lupus-street,  S.W. 

Graham,  William  F.,  Woodberry  Down,  Stoke  Newing- 

ton,  N. 
Green,  Squire,  4,    Shrewsbury-cottages,    HoUand-ioad, 

Brixton,  S. 
Hawkins,  Henry,  Wallingford,  Berkshire. 
Holroyd,  Edward,  Church-street,  Wimbledon,  S.W. 
Miller,  James  Gordon,  Financial  Insurance  Company,  60, 

King  William-street,  E.C. 
Moeeley,  Walker,  17  and  18,  King-street,  Covent-garden, 

'W.C. 

Payne,  Wyndham,  32,  Kensington-square,  W. 
Boper-Curzon,  Hon.  Sidney,  Grove  House,  Lower  Toot- 
ing, S. 
Scaiell.  Thomas,  Beddgelert,  Carnarvonshire. 
Sims,  Frederic  John,  Colemore-row,  Birmingham. 
Smith,  Thomas  Roger,  67,  Strand,  W.C. 
Trotman,  John,  42,  Comhill,  E.C.,  and  81,  Acaoia-road, 

N.W. 
Walmisley,  John  Richard  Lambert,  6,  Victona-street, 

Westminster  Abbey,  S.W. 
Webb,  Capt.  Sydney,  24,  Manchester-square,  W. 
Westfield,    George   John,    5,    King -street,    Fhisbury, 

E.C. 

Mr.  Setmoub  Tbulon  said  this  behig  the  last  meeting 
of  the  Session  he  thought  that,  considering  the  veiy 
efficient  manner  in  which  the  Chairman  had  disohaiged 
the  laborious  duties  of  his  office,  they  ought  not  to 
separate  without  passing  a  cordial  rote  of  thanks  to  that 
gentleman  for  his  constant  attention  to  the  busineBS  of  the 
Society,  and  for  the  ability  and  seal  with  which  he  had 
presided  on  so  many  occasions  over  their  meetings  during 
ihe  past  year. 
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Mr.  BABKEBhad  groftt  pltwure  in  seooDdingthe  motion. 
For  rame  month*  past  be  could  himself  bear  testimony  to 
the  indefatigable  manner  in  which  Mr.  Hawes  had  dis- 
charged bis  doties,  not  only  in  this  room,  but  also  in  con- 
nection with  the  Committee  on  LAbourers*  Dwellings,  of 
which  he  (Mr.  Barker)  was  a  member.  They  were 
matly  indebted  to  him  for  the  time  he  had  devoted  to 
the  interests  of  the  Society,  and  for  the  manner  in  which 
be  had  discharged  all  the  duties  connected  with  his  im- 
port^t  position. 

The  motion  was  carried  unanimously,  and  the  Chair- 
man acknowledged  the  compliment  paid  to  him. 

A  vote  of  thanks  to  the  scrutineers  terminated  the  pro- 
oeedings. 


E;KAMINATI0N  papers,  1865. 

The  following  are  the  Examination  Papeia  set  in  the 
rious  subjacts  at  the  Society's  Final  EzaminatioDs,  held 


various 

in  April  last  :— 


ARITHMETIC. 


T9IWI  SOUBS  ALLOWED. 


1.  Find,  by  Practice,  $he  value  of  8S5X  articles  at 
£2  188. 4d.  each. 

2.  The  price  of  iron  is  16s.  7}d.  per  cwt.,  find  the  cost 
of  24  tons,  16  cwi.,  2  qii.,  14  lbs. 

8.  Find  the  sum,  in  integers,  of  £-8125,  -48758.,  and 
•76d. 

4.  If  2J240  stones,  each  9  in.  square,  will  pave  a  yard, 
how  many  stones  will  be  required  to  pave  a  yard  twice 
the  size,  each  stone  measuring  14  in.  by  12  ? 

6.  Convert  £540  17s.  6d.  into  decimal  currency,  £1 
being  the  unit,  imii  then  find  \\$  nmple  interast  for  3} 
veafv  at  4  per  cent,  per  annum,  expressing  the  answer 
both  in  decimal  and  ordinary  currency. 

6.  Goods  were  sold  fbr  £226  lOs.  with  a  gahi  of  12| 
per  cent. :  what  would  have  been  suned  or  lost  per  oeot. 
by  selling  them  for  £187  lOs.  ?  Work  by  decimal  cur- 
rency. 

7.  A  workman's  wages  are  1  flo.  3  cents,  4  mils  a  day, 
and  his  ex)>enses  are  12s.  6d.  a  week ;  what  will  hU 
savmgs  amount  to  at  the  end  of  a  year  in  common 
money  ? 

8.  Exchange  into  English  decimal  coinage  12,687  fiancs, 
60  cenUmes,  the  rate  of  exchange  being  25  fianca  S2i 
centimes  per  pound  sterling. 

2.  If  ft  P^von  whose  income  is  £865  a  year  spend 
£8  168.  8f[.  a  week  for  the  fiist  20  week^,  to  what 
amount  must  he  limit  his  daily  expenditure  for  the  re- 
mainder of  the  year  so  as  to  avoid  being  in  debt  at  the 
end  of  it? 

10.  Find  the  insurance  at  8  per  oent.  on  a  house  worth 
£^4,  80  that  in  case  of  fire  the  insurer  may  receive  tbe 
value  of  the  houi>e  and  premium. 

11.  Transfer  £1,600  of  8  per  cent,  stock  ai  90  to  the 
4  per  cents,  at  76,  and  find  the  difference  in  the  annual 
income. 

12.  A  merchant  bought  24  cwt,  of  sugar  at  5 id.  per  lb., 
and  sold  i  of  it  at  6}d.,  *  of  it  at  6d.,  and  the  remamder 
at  6m.  per  lb.,  what  is  his  gain  per  cent.  ? 

18.  A  tradesman  marks  his  goods  with  two  pricei,  one 
for  ready  money  and  the  other  for  a  year's  credit,  allow- 
ing discount  at  6  per  cent. ;  if  the  crodit  price  is  £2  8s., 
what  ought  the  cash  price  to  be  ? 

14.  A  hs8  goods  worth  808.  which  he  barters  with  B 
at  46s.,  allowing  him  9  months'  cradit ;  B  rates  his  ex- 
change at  2Qk,  giving  lU  months'  cradit.  What  is  the 
value  of  B'a  goods? 

16.  At  a  game  of  skill  A  can  give  B  10  pomta  out  of 
oQ,  and  B  can  give  O  10  powti  Mt  of  60.  How  many 
points  oan  A  afinrd  to  nva  C  ml  of  60? 

16.  If  cnngea  can  be  bou^t  at  the  late  of  20  a  shil- 
Ug,  how  many  should  be  sdd  for  i61  ftk  to  gain  40  per 


17.  At  B,  and  C  are  partners,  A  reoeiviiig  }  of  Uw 
profits,  B  and  C  sharing  the  remainder  equally,  lift  in. 
come  is  ipaeased  £220  when  the  ijrofits  rise  from  8  io  10 
per  cent.    Find  the  respective  capitals  invested. 

18.  A  merchant  purchases  wheat  at  718.  6d.  a  qouter; 
at  what  must  he  sell  it  to  gain  12|  per  oent.  sod  illow  i 
purchaser  2}  per  cent,  discount  ? 

19.  What  half-yearly  dividend  is  dae  upon  tn  iBrot* 
ment  of  £2,600  in  the  Three  per  Cents  at  87{  sfter  d^ 
ducting  7d.  in  the  pound  for  income-tax? 

20.  If  15  men  be  necessary  to  excavate  966  cubic  yiNt 
in  8  days,  working  10|  hours  daily i  how  many  as 
would  be  required  to  excavate  676  cubic  yards  in  Udiji 
working  7}  hours  daily,  4  extra  men  being  taksD  on  dsi- 
log  the  last  4  days? 

BOOK-KEEPING  BY  DOUBLE  BNTBT. 

THBKB  HOUBS  ALLOWBD. 

1.  In  what  does  the  difference  betwofin  single  Mbraii 
double  entry  consist,  and  what  is  tbe  special  aduaj: 
possessed  by  the  double  entry  method? 

2.  What  is  the  distinctive  use  of  the  "  Joonal'  i 
the  Italian  ^tem  of  boo](-keeping  by  double  entr;^ 

8.  What  should  a  profit  and  loss  account  exhibit? 

4.  W hat  should  a  balance  aheet  exhibit? 

6.  Journalize  and  post  in  proper  technical  fom  ^ 
language,  the  following  imaginary  facta  and  tnuuiciiaBi, 
and  make  out  from  the  ledger,  a  trial  balance,  ■  {vs 
and  loss  account,  and  a  balanoe-abeet. 

John  Long  and  James  Bose  liegin  bcsioav  in  W^ 
nenhip  on  tbe  1st  January,  1865. 

John  Long's  capital  was  £2,000  in  cash,  and  itat 
Bose's  capital  £1,500  in  cash  and  £1,000  in  wine. 

N.B. — The  capital  and  drawings  of  the  partiwzs  » 
subject  to  interest  at  6  per  cent,  per  ammm,  and  tbe  !«• 
lance  of  the  profit  and  loss  aooountis  divisible  tboi- 
To  John  Long  cne-tkird,  to  James  Boee  twhtkirik. 

1666. 

Jan.  8.  Bought  of  Tom  Styles,  wiue,  duty 

paid  £460  U  t 

„  Accepted  Tom  Styles  draft  (^  two 

monthsdate 450  0' 

6.  Lent  John  Nokes  cash 800  0^ 

7.  Bold  to  W.  Box,  wine 800  0  H 

„  Sold  to  H.  Potts,  wine 250  (* 

„  BeoeivedofW.Box,ea8bonaoooiiot    600  0 

8.  Sold  to  8.  Va,  wine  110  0 

„  Paid  eash  for  ofllce  feraiture  and 

fixtures 105  M 

9.  Beceived  of  W.  Box,  his  aoeeptanee 

@  six  months 205  «  ^ 

„  Charge  W.  Box  with  interest,  ax 

months,  on  £200 5  ^  ' 

15.  Shipped  on  own  aooount  and  riak  to 

Bombay,  wine  invoiced  at 330  0  ■ 

18.  Bought  wine  of  J.  Styles  700  0  » 

„  Paid  cash  to  J.  Styles  on  account ...  500  0  ' 

16.  Cash  drawn  out  by  James  Boee  .....  400  0  | 

„  Do.        do.         byJnhnliOog  100  v  ' 

„  Bought  of  C.  Aggs,  wine  8»  o  ' 

16.  Received  cash,  advanee  on  the  above 

shipment  to  Bombay  140  0^ 

„  Bought  wine  for  ready  moMor,  and 

paid  cash  1,150  ^  ' 

,1  Accepted  0.  Aggs  draft  at  three 

months  date WO  0  ' 

JaB.18.  Sold  wine  to  J.  Kokes £tt^  ^] 

.,  Chaige  interaat  to  J.  Kokae  ^       '*  ^^^ 

„  Beceived  of  J.  Nokes  his  acceptance  . 

on  account 71!  W 

„  Advanced  for  petty  oarii ^  ^  ', 

20.  Sold  wine  to  J.  Nokes 270  <' 

u    „     „    j.Dodd ^i;; 

„  Paid  trade  ohaigM  out  nf  iMttj  oppli      ^  " 
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24.  Boq^ht  vina  of  N.  ScoU    

26.  EttceivMiof  J.  Nokes  hU  fooopUqces 

S.Dodd 
28.  Diwoanted  with  O.  G.  &  Go.    J. 

NokM'  aooeptaDce  for 

Beceived  oath  of  O.  Q.  A  Go.    

Ducoaat  charged  by  O.  G.  ^  Go. ... 
Sa  Paid  to  K.  Sooti,  W.  Box's  aooep- 

tanoa 

31.  Stock  of  wioo  on  hand  at  ooft   

Interest  oa  araoont  dmwn  out  by 

John  Long  

Intereat  on  John  Long's  capital 

Intsrost  OD  amount  drawn  oat  by 

James  Base 

IntsTMi  on  James  Bgso's  capital 

B^t  dtto  to  A.  Bone  ».« 

Salary  due  to  T.  Fox 

Triide  ah^rges  paid  oat  of  petty  cash 


*i 


»» 


i» 


l%6    0  0 

100    0  0 

800    0  0 

732  10  0 

706    £f  0 

27    5  0 

206    0  0 

960    0  0 

0    3  4 

8  6  6 

0  13  4 

10    6  4 

18  10  0 

26    0  0 

9  8  0 


ALGEBRA. 

TBBBB  BOUBS  AIXOWBO. 


1.  if  ft  is  any  ialeger,  show  that  i^-^a"  will  divide  out 
by  X— a,  and  find  the  valae  of  the  quotient. 

2.  If  A,  -  A».i  +  A..8  + +  A,  +  Ap  ==  0 

pfOTs  that  A,  Jt»  +  A|^i  a^»  + +  A,    z  +    A^ 

coQtains  the  factor  «— a. 

8.  Find  the  value  of  the  continued  product  of  <i + 5 + 0 ; 
a  +  6-e;  tf  —  6  +  s;  a  —  6  —  «;  and  account  for  the 
ranlt  remaining  unchanged  when  any  two  letters  hi  it 
•t*  inteichanged,  and  also  for  it  containing  no  odd  power 
of  a,  6,  or  e, 

4.  Bedoce  the  fi»ction 


a  +  b. 


^  _  .  to  Its  sunplest 


e  —  d      c  +  d 
form. 

5.  The  provisions  of  a  fort  ran  out  in  30  weeks;  it  was 
origioally  victualled  for  60  weeks,  but  at  the  end  of  eight 
wobka  its  strength  was  doubled,  and  six  weeks  later  760, 
fre»h  men  were  thrown  in.  How  many  men  were  in  the 
fort  at  first?  

6.  Find  the  square  of  VT+  c  -f  Vl  —  e  and  extract 

the  square  root  of  1  —  (1  —  c*)"** 

7.  If  a  +  6,  a  +  e,  &  +  e,  are  in  harmonic  progression, 
ihow  that  a',  6*,  e*  are  in  arithmetical  progression. 


8.  Solve  the  equations 


+  y  =  12 


B. 


9.  Express  1866  in  the  temazy  scale  of  notation.  Also 
k  a  scale  employing  only  the  symbols  of  zero  and  plus 

or  minus  unity  (denoted  by  1,  1  respectively),   express 
the  value  of  60. 

10.  Extract  the  cube  root  of  990  in  ascendhig  powers 
^^  jhs  by  ^he  binomial  theorem,  and  apply  your  result 
to  tind  its  value  to  seven  places  of  decimals. 

11.  Five  sets  of  three- volumed  novels  are  arranged 
tloDg  a  book-shelf ;  in  how  many  different  ways  can  they 
be  intermixed,  taking  care  that  the  second  volume  of  any 
one  set  is  always  to  be  found  between  the  first  and  last 
volumes  of  the  same  set. 


GEOMETRY. 

TBBBB  BO0BS  ALLOWBD. 

To  chtain  a  Fint-claas  Certifieaie,  at  least  siz  probUmt  and 
Jour  prcpoiUumt  miui  U  correctly  done;  to  obtain  a 
Second-Jase,  <st  leaetfour  jprobUms  and  eight  propositions. 

1.  All  the  angles  made  by  any  number  of  lines  meeting 
in  one  point  are  to§etlwr  equal  to  four  right  angles. 


2.  If  two  triangles  have  two  sides  of  the  one  equal  to 
two  sides  of  the  other,  each  to  each,  hut  the  angle  con- 
tained by  the  two  sides  of  one  of  them  greater  than  the 
angle  contained  by  the  two  sides  equal  to  them  of  the 
other,  the  base  of  that  which  has  the  greater  angle  shall 
be  greater  than  the  base  of  the  other. 

3.  Describe  a  parallelogram  that  shall  be  equal  to  a 
given  triangle,  and  have  one  of  its  angles  equal  to  a 
given  rectilineal  angle. 

4.  If  a  straight  line  be  bisected  and  produced  to  any  pointt 
the  rectangle  contained  by  the  whole  line  thus  prociuced, 
and  the  part  of  it  produced,  together  with  the  square  on 
half  the  iine  bisected,  is  equal  to  the  square  on  the 
straight  line  which  is  made  up  of  the  half  and  the  pei^ 
produced. 

6.  Draw  a  straight  line  from  a  given  point  either  withr 
out  or  in  the  oirBumfeience,  which  shall  touch  a  giveB 
circle. 

6.  In  a  circle  the  angle  in  a  serai-curcle  is  a  right 
angle ;  and  the  angle  in  a  segment,  greater  than  a  semi- 
ciz^e,  is  less  than  a  right  angle;  and  the  angle  in  » 
segment  less  than  a  semi-drole  is  greater  than  a  right 
angle. 

7.  Describe  a  drole  about  a  given  square. 

8.  If  the  sides  of  two  triangles  about  each  of  their 
angles  be  proportionals,  the  triangles  shall  be  equiangular 
to  one  another,  and  shall  have  those  angles  equal  whidi  aie 
opposite  to  the  homologous  sides. 

9.  Similar  polygons  may  be  divided  into  the  same 
number  of  similar  triangles,  having  the  same  ratio  to 
one  another  that  the  polygons  have. 

10.  If  the  vertical  angle  of  a  triangle  be  bisooted  by  a 
straight  line  which  also  cuts  the  base,  the  rectangle  con- 
tained by  the  sides  of  the  triangle  is  equal  to  the  root- 
angle  contained  by  tlie  segments  of  the  base  together 
with  the  square  of  the  line  which  bisects  the  angle. 

11.  If  two  straight  lines  be  at  right  angles  to  the  same 
plane  they  shall  be  parallel  to  one  another. 

12.  If  two  parallel  planes  be  cut  by  another  plane 
their  common  sections  with  it  are  parallel. 

Pboblbbs. 

1.  Gonstroct  a  right-angled  triangle,  having  given  the 
perimeter  and  one  angle. 

2.  Bisect  a  given  quadrilateral  by  a  straight  line  drawn 
through  a  given  angular  point. 

3.  In  any  quadrilateral  the  squares  on  the  diagonals 
are  together  equal  to  twice  the  sum  of  the  squares  on 
the  straight  lines  joining  the  middle  points  of  opposite 
sides. 

4.  Giroles  are  drawn  touching  a  fixed  stzaight  line  at  a 
fixed  point ;  show  that  the  tangents  at  the  points  where 
they  cut  a  parallel  fixed  line,  all  touch  a  fixed  circle. 

6.  Given  one  angle  of  a  tiiangle,  the  side  opposite  to 
it,  and  the  sum  of  the  other  two  sides— construct  the  tri- 
angle. 

6.  Divide  a  given  aro  of  a  circle  into  two  parts,  so  that 
the  chords  of  these  parts  shall  be  to  each  other  in  1^  given 
ratio. 

7.  Trisect  a  given  triangle  by  lines  drawn  fiN>m  a  given 
point  in  one  of  its  sides. 

8.  Describe  a  circle  which  shsll  touch  a  given  sti«ight 
line  at  a  given  point,  and  bisect  the  circumference  of  a 
given  circle. 

9.  Point  out  how,  with  a  card  and  pair  of  scissors,  ocular 
proof  may  be  given  of  any  of  these  propositions : — 

(1)  The  angles  of  a  triangle  are  together  equal  to 
two  right  angles. 

(2)  Parallelogiams  upon  the  same  base,  and  be- 
tween the  same  parallels,  are  equal  to  one 
another. 

(8)  The  squares  on  the  sides  containing  the  right 
angle  of  a  right-angled  triangle  are  equal  to 
the  square  on  the  other  side. 

(4)  If  a  straight  line  be  divided  into  two  eqnal 
and  also  into  unequal  parts,  the  squares  on 
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the  two  unequal  parts  are  together  double  of 
the  square  on  half  tiie  line,  and  of  the  square 
on  the  line  between  the  points  of  section. 

( To  be  cotUinued,) 


MUSICAL  EDUCATION. 

In  a  recent  number  of  the  Journal  of  the  Musical 
Union,  Mr.  Ella  makes  the  following  remarks : — 

We  would  strongly  recommend  an  hour's  perusal  of  a 
▼ery  small  volume  by  F6tis,  entitled  Mutique  mite  d  la 
porUe  de  tout  k  momdet  in  which  he  would  find  that  music 
Is  more  distinctly  both  an  art  and  a  science,  than  any  othei' 
of  the  fine  arts.  We  have  once  read,  in  an  English  print, 
that  music  is  not  a  science !  England  is  the  country  of 
liberty,  where  persons  may  talk  and  anonymously  write 
any  amount  of  nonsense;  but  in  France,  Germany,  or 
Italy,  the  aits  are  better  understood,  and  people  are  not  so 
easily  gulled  on  such  matters. 

We  earnestly  hope  that  the  results  of  the  present  com- 
mittee (the  Society  of  Arts  Committee),  composed 
entirely  of  amateurs,  unbiaated  by  professional  interests, 
idll  be  more  suooessful,  and  lead  to  some  practical  benefit 
to  musks  and  musicians.  In  no  country  are  musical 
publications,  classical  works  of  the  great  masters — sacred 
and  secular,  instrumental  and  vocal — to  cheap  as  in 
England,  and  in  no  other  country  is  good  musical 
instruction  to  dear!  A  modem  edition  of  the  Messiah, 
the  whole  of  Beethoven's  and  Mozart's  Sonatas,  Mendels 
aohn's  Songs  without  Words,  Bishop's  Glees,  and  a  thick 
volume  of  hymns  and  chonles  cost  less  money  than  a 
oouple  of  pianoforte  lessons  by  a  first-rate  master !  In 
£ust,  there  are  lessons  given  in  London  at  high  prices,  by 
second  and  third  rate  piaoists,  who,  in  Vienna,  Milan, 
Stutgard,  Berlin,  Brussels,  Munich,  and  Paris,  would  be 
extremely  fortunate  to  obtain  half  the  lowest  amount 
demanded.  What  is  wanted  to  meet  the  increasing 
appetite  for  gqod  music  and  for  the  instruction  of  youths 
whose  parents  are  unable  to  afford  them  a  compUie 
education,  is  a  national  academy,  with  government  aid, 
presided  over  by  an  experienced  professor  of  independent 
means  and  moral  influence,  on  whose  judgment  reliance 
can  be  placed  for  the  appointment  of  competent  masters 
in  each  department.  Such  a  man  is  be  found  in  London. 
Genius  belongs  exclusively  to  no  country,  but  talent  may 
be  obtained  by  educating  those  who  are  endowed  with  a 
natural  disposition  for  music;  and  we  ardently  hope  that 
the  learned  and  artistically  sympathetic  Chancellor  of 
the  Exchequer  will  be  able  to  spare  a  little  of  the  foar 
millions  surplus  in  aid  of  the  cause  of  music.  A  national 
aeadeiuy,  with  one  thousand  students,  well  educated, 
would  supply  us  with  competent  organists,  excellent 
vocalists,  and  efficient  orchestral  and  military  musicians. 
As  the  London  mechanic  justly  observed  at  the  recent 
meeting  in  the  South  Kensington  Museam,  the  competition 
of  foreign  schools  of  gratuitous  instruction  beats  us  out  of 
the  field.  Cold  temperaments  are  found  in  every  country, 
which  neither  education  nor  practice  can  mould  into 
artistic  shape ;  but  a  country  that  has  produced  poets  and 
dramatists,  nulliteeundot.  can  assuredly  produce  musicians  ? 
Precocious  talents  abound  in  this  country,  and  the  reason 
that  theee  young  musicians  fail  to  realise  in  manhood 
what  they  promised  in  childhood,  is  simply  owing  to  the 
want  of  a  cheap  and  complete  education  under  competent 
masters,  with  access  to  libiaries  and  good  practical  ex- 
hibitions of  the  art. 

What  is  meant  by  a  complete  education  includes  a 
knowledge  of  harmony,  counterpoint,  composition,  instru- 
mentation, musical  history,  structure  and  nature  of 
instruments,  and  the  elements  of  acoustics,  requiring,  at 
least,  six  years  studious  application.  To  these  acquire- 
ments might  also  be  added  an  acquaintance  with  modern 

I,  French,  and  German. 


ON    THE   ACTION    OF   SILICATE   AND   CAB. 
BONATE  OF  SODA  ON  COTTON  FIBRE. 

Bt  F.  Cbaob  Calvsbt,  F.R.S.»  F.CS. 

I  have  lately  been  engaged  in  investigating  a  csae  of 
injury  to  goods,  which  I  hope  will  prove  interesting  to 
chemists  and  manu&eturers,  from  the  novelty  of  the  as- 
certained chemical  facts  to  which  the  injury  is  traoesble. 

A  large  quantity  of  blue-dipped  indigo  cotton  goodi, 
with  white  reserves,  were  shipped  two  or  three  yeare  agn 
to  South  Africa,  and  when  opened,  some  time  afler  ihcr 
airival,  were  found  so  unsound  as  to  be  quite  unsaleable, 
the  cotton  fibres  being  so  much  injured  as  to  give  vsy 
upon  the  slightest  strain.  The  goods  were,  therefore,  re- 
turned to  this  coDUtry,  and  placed  in  my  hands  to  mvf^ 
tigate  the  cause  which  had  produced  this  damage. 

As  a  large  number  of  bales  were  retonied  without  bar- 
ing been  opened  abroad,  an  excellent  opportunity  dBmi 
itself  for  selecting  a  well-defined  series  of  pieces  for  a?B- 
riments,  and  also  for  judging  of  the  effects  of  psuddif « 
goods  generally,  when  expossd  for  a  long  period  tolht 
hot  and  moist  atmosphere  of  tropical  climates. 

Firstly,  on  opening  the  bales,  I  observed  that  the  bofiei- 
oil  doth  which  had  been  employed  to  protect  the  gooii 
from  external  damp,  yielded  when  aubjected  to  a  vbt 
slight  strain,  proving  that  the  texture  of  the  ootton  fibn 
had  been  injured  by  the  oxidation  it  had  undergone,  in 
consequence  of  its  having  been  saturated  witib  boiled  oil 

Secondly,  on  examming  the  goods  forming  the  baka,  it 
was  found,  in  every  instance,  that  the  outer  folds,  indoil- 
ing  the  second,  and  sometimes  the  third,  were  stained  acd 
dirty,  but  tiiis  did  not  extend  deeper,  the  inner  ioldsbdo^ 
perfectly  free  from  stain  or  mildew.  These  facts  show 
the  importance  of  returning  to  this  country  (where  el^oii 
are  intended  to  be  made  upon  the  manu&cturera  or  pack- 
ers), entire  and  unopened  bales  ef  goods,  instead  of  a  fev 
sample  pieces,  which  cannot  show  the  state  of  the  bale». 
and  enable  the  examiner  to  speak  with  certainty  as  to  th« 
cause  of  injury. 

1  also  ascertained  that  the  rottenness  of  the  fafaris 
could  not  have  been  caused  by  their  having  been  yttkfi 
in  a  damp  condition,  for  the  hygrometric  moieture  of  i 
piece  in  the  centre  of  a  bale  did  not  exceed  8*5  per  eei^ 
Further,  the  goods  were  carefully  examined  to  aeoertifi 
if  any  mildew  could  be  discovered,  which  would  have  oc- 
curred if  the  goods  had  been  packed  in  a  damp  state,  sc: 
which  would  certainly  have  developed  itself  more  ialir 
in  the  interior  of  the  bales  than  nearer  the  outside.  2 
damp  packing  had  been  the  cause.  What  oompletely  re- 
moved from  my  mind  all  doubt  as  to  the  caose»  was  thiik 
on  carefully  examining  the  pieces  composing  the  bales,  1 
found  among  the  injured  pieces,  some  which  were  qois* 
sound,  and  on  submitting  these  pieces  to  analysis,  cos- 
paratively  with  those  which  were  injured,  the  follo«riB$ 
rcinults  were  obtained : — 

The  sound  pieces  left  only  from  0*55  to  0-65  of  i^ 
whilst  the  injured  pieces  left  8-29  and  8-59  of  ash.  tbr 
composition  of  which  was  as  follows : — 

No.  1.  No.  2. 

Insoluble  silica    2-94  8-81 

Silica  combined  with  soda 2-85  2-59 


Soda 

Other  salts  

Sulphate  of  soda 

Chloride  of  sodium 
Sulphate  of  lead,  Sbc. 


1-77 


il*23 


8-29 


1-60 


(>€5 


8-59 


These  analyses  show  that  the  pieoes  had  been  fioisbec 
with  silicate  of  soda,  whidh  had  undergone  a  lartia 
decomposition ;  while  the  pieces  which  left  only  a  f^ 
thousandths  of  ash  were  found,  on  further  eooffliflS' 
tion,  to  have  been  finLihed  In  the  ordinaiy  way,  ^^ 
with  amj^laoeons  substances.  This  indnoed  ne  to  essBa^ 
more  mmutely  the  goods,  to  MDOitain  whether  it  «ai  w 
I  the  flilioate  of  soda,  or  to  tiie  oarbooaie  of  sods^  tfisi^ 
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i(  of  its  deoompoeiiion,  that  the  injiuy  mutained  was  dae; 
id  I  was  farther  prompted  to  carry  on  this  investigation 
Din  the  fact  that  at  the  present  time  the  tendency 
BODgst  manafactarers  is  to  weight  their  goods.  It  is 
lU  known  that  the  risk  of  mildew  is  considerably  in- 
naed  in  proportion  to  the  weight  of  size ;  coDsequently 
ere  is  a  great  inducement  to  use  mineral  in  preference 
vegetable  sabstances  for  that  parpose.  I,  therefore, 
Hit  tiiat  the  results  now  published  will  warn  mannfac- 
nnof  the  risk  they  run  in  using  mineral  size  without 
wt  care  and  experience.  Whilst  on  this  point  I  may 
I  permitted  to  give  here  an  Insight  into  the  nature  of  the 
le  often  used  in  Lancashire  for  sizing  the  warps  of  grey 
ijicoes,  and,  therefore,  I  give  a  few  of  the  results  obtained 
mylaboratov}*. 

ASALTBES  OF  VaBIOUB  GlOTHS. 

No.  1. 

ioeral  matter,  principally  day  and  sulphate  of 

tDignesia    5*2 

Titer  in  excess 2*8 

wmented  floor 10-0 

lygTometric  moiatare 8*0 

ibre 740 

lOOO 
No.  2. 

ioeral  matter,  principally  sulphates  ef  baryta  and 

mignesia 4*5 

^Bterin  ezoess 2*1 

rmeoted  flour 11*8 

ygrometric  moisture  8-0 

>rp  74-1 

100-0 
No.  3. 

ioeral  matter,  principally  sulphate  of  soda  and 

day 4'8 

loof lO-O 

iter  in  excesfl 4*5 

rgrometric  moisture 8*0 

bre  72*7 

100*0 
No.  4. 

neral  matter 1'24 

aterin  excess 1*74 

rmented  flour 13*02 

grometric  moisture 8*00 

jr(»  76*00 


100*00 


Hie  aViOve  data  show  that  warps  are  sized  with  sour 
V  (viz.,  flom*  which  has  been  allowed  to  ferment  for 
feral  days  or  weeks)  and  various  mineral  matters,  to  the 
oont,  irrespective  of  moisture,  of  about  15  per  cent, 
ere  can  be  no  doubt  that  goods  thus  sized  are  extremely 
)le  to  mildew,  owing  on  the  one  hand  to  the  use  of 
nented  flour,  or  organic  matter,  in  a  state  of  decay, 
i  on  the  other  to  the  usoofday,  which  tenaciously 
ui»  moisture,  and  facilitates  cryptogam ic  vegetation 
en  the  goods  are  packed.  I  may  state,  en  passant,  that 
phate  of  magnesia,  sulphate  of  lime,  sulphate  of  baryta, 
phate  of  soda,  and  the  chlorides  of  sodmm  and  mag- 
mm  are  often  used,  with  or  without  clay,  as  weighting 
terials. 

>n  examining  the  comparative  strength  of  various  pieces 
n|k>8ing  a  bale,  I  observed  that  the  outside  folds  of  the 
ce«  which  formed  the  external  parts  of  the  bale  (above 
aded  to  as  dirty  and  stained)  were  comparatively  strong 
en  tested  against  the  folds  of  the  same  piece  which 
re  towards  the  interior  of  the  bale.  I  therefore  took 
!  flame  weight  of  cloth  from  both  classes  of  folds  and 
Hiiiited  (hem  to  analysis,  with  the  following  results:— 


Interior  of  Exterior  of 
bale.  bale. 

Insoluble  silica 4*81  7*08 

Silica  combined  with  soda  ...    2*53  0*20 

Soda  1-60  0*47 

Other  salts 0*65  0*65 

8-69  8-30 

On  examining  and  comparing  these  figures,  it  is  at 
once  seen  that  the  stained  fold  shows  a  large  increase 
in  the  amotmt  of  insoluble  silica,  and  a  corresponding 
decrease  in  the  amount  of  silica  combined  with  soda; 
but,  notwithstanding  this,  the  totaJ  amount  of  silica 
is  nearly  the  same  m  both  classes  of  cloths.  Further, 
that  there  is  a  total  disappearance  in  the  stained  fold, 
of  1*13  per  cent.,  or  more  than  two-thirds  of  the  total 
amount  of  soda.  From  these  results  it  would  appear  that 
the  silicate  of  soda,  when  flrst  applied  to  the  goods,  con- 
tained the  whole  of  its  silica  in  combination  with  the  soda, 
and  that  under  the  influence  of  the  carbonic  acid  of  the 
atmoHphere,  the  silicate  of  soda  has  been  decomposed  into 
insoluble  silica  and  carbonate  of  soda,  thereby  giving  rise 
to  great  increase  in  bulk ;  whilst  in  the  goods  which  were 
protected  from  an  excess  of  moisture — as  towards  the  in- 
terior of  the  bales, — and  also  from  the  action  of  carbonic 
acid,  there  is  only  a  partial  decomposition  of  the  silicate 
of  soda.  Mr.  Walter  Crum  has  kindly  suggested,  and  1 
believe  the  view  to  be  correct,  that  the  cotton  fibre  has, 
by  its  organic  nature,  a  cohesive  attraction  for  silica, 
which  enhances  the  decomposition  of  the  silicate  of  soda 
employed  to  finish  and  weight  the  goods. 

i'rom  these  facts  we  may  assume  that  there  were  two 
destructive  influences  brought  to  bear  upon  the  cotton- 
fibre — 1st,  that  of  the  increase  of  bulk  resulting  from  the 
decomposition  of  the  silicate  of  soda,  giving  rise  to  the 
formation  of  free  silica  and  carbonate  of  80&,  which  ex- 
ercised a  distending  and  disintegrating  action  upon  the 
cellular  tissue  of  the  cotton  fibre,  causing  it  to  burst,  and 
necessarily  weakening  its  tensile  strength  ;  2nd,  the  duect 
and  destructive  action  of  the  free  carbonate  of  soda  upon 
the  fibre.  The  latter  appears  to  be  the  inincipal  cause  ol' 
injuiy,  for  in  the  external  folds  we  have  a  more  complete 
decomposition  of  the  silicate,  as  shown  in  the  above 
figures,  l^  the  increase  in  the  amount  of  insoluble  silica, 
and  at  the  same  time  a  decrease  of  the  soda,  amounting, 
as  previously  stated,  to  more  than  two -thirds  of  the  total 
weight. 

We  shall  now  trace  more  in  detail  this  interesting  de- 
composition of  silicate  of  soda,  and  endeavour  to  show 
what  had  become  of  the  soda  which  had  disappeared.  To 
attain  this  object  a  complete  series  of  specimens  were  ob- 
tained from  an  entire  bale,  viz. :  1,  a  piece  which  formed 
the  outside  and  was  stained ;  2,  some  of  the  paper  em- 
ployed in  wrapping  the  goods,  which  was  in  immediate 
contact  with  the  stained  cloth;  and,  3,  some  of  the  flax 
wrapping  placed  next  to  the  paper  and  between  the  latter 
and  tiie  oil-cloth  covering  above  alluded  to.  The  follow- 
ing are  the  results  yielded  by  analysis : — 


} 


Inaolable 

■iUca  ... 
Silica  oom-i 

bioed  with  V 

aoda j 

Soda 

Otber  sab^j 

atanoca   ...  j 


PiBOKR  or  Goods. 


No.  1. 
Iniide 
fold. 


4*0S 

2*21 

1*T6 
1^6 


Total  asb...'    9-98 


No.  2. 

Outside 

fold. 


5*«5 

b'38 

0*26 
1-91 


8*19 


PAPEnWRAPPING. 

Flax  W 

No.  3. 
In  con- 
tact. 

No.  4. 
Not  in 
contact. 

No.  6. 
In  con- 
tact. 

0'02 

0-03 

004 

0*09 

0-02 

0*08 

0*85 

O-Ol 

0*29 

15*15 

15-28 

1-19 

16*11 

15*34 

1-68    ; 

No.  6. 

Not  in 
contact. 

0*01 

0*03 

0*02 
1*25 

1*31 


In  examining  these  results  we  have  again  a  most  striking 
and  marked  difference  in  the  amount  of  insoluble  liliQa 
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and  soluble  silicate  of  soda  in  the  two  different  parts  of 
the  same  cloth ;  and,  further,  where  the  carbonate  of  soda 
has  been  removed,  the  folds  of  the  cloth  remain  compa- 
ratively sound.  As  to  the  paper  wrapping,  it  is  evident 
that  the  paper  in  contact  with  the  goods  has  absorbed  a 
great  part  of  the  soda  which  was  previously  combined 
with  the  silica,  and  that  the  soda  is  partly  in  the  state  of 
carbonate,  and  [lartly  in  combination  with  some  of  the  or- 
ganic matter  of  the  brown  paper  ;  for  when  some  of  the 
paper  was  treated  with  water,  it  yielded  a  yellowish 
brown  substance,  which  coloured  the  liquid,  whilst  the 
part  of  tho  same  paper  which  had  not  been  in  contact 
with  the  goods  did  not  discolour  water  in  any  marked 
degree.  Further,  the  aqueous  solution  was  neutral,  and 
not  alkaline,  as  in  the  previous  case.  As  to  the  flax 
wrapping,  the  same  difference  as  noted  in  the  paper  was 
ol  >  "-ved,  viz.,  that  the  part  of  the  wrapping  in  contact 
with  the  stained  paper  and  the  stained  fabric  contained 
carbonate  of  soda,  whilst  that  which  was  in  contact  with 
the  clean  paper  contained  only  a  trace.  In  looking  over 
the  bales,  a  piece  of  cloth  was  found,  which  had  been 
finished  with  silicate  of  soda,  and  was  partly  overlapped 
by  another  piece,  showing  one-half  of  its  exterior  told 
stained  and  comparatively  sound,  whilst  that  half  of  the 
fold  which  was  prevented  from  forming  the  exterior  of 
the  bale  by  being  overlapped  by  the  previous  one  was 
quite  tender  and  rotten,  though  it  showed  no  signs  of  any 
stains  or  mildew.  I  also  examined  a  sound  piece  which 
had  laid  in  contact  with  an  injured  one,  and  found  that  in 
those  folds  which  had  been  in  contact,  there  was  in  the 
injured  piece  less  soluble  silicate,  and  in  the  folds  of  the 
sound  piece  a  considerable  quantity  of  carbonate  of  aoda, 
the  presence  of  which  could  not  be  found  in  the  folds 
forming  the  centre  of  it. 

Having  obeerved  that  the  reserved  white  patterns  of  the 
blue-dipped  Indigo  doth  were  a  great  deal  more  tender 
than  the  blue  portions  of  the  same  piece,  I  carefriUy  cut 
out  a  portion  of  the  white  parts  and  submitted  them, 
with  the  blue  parts,  to  analysis,  with  the  following 
results : — 

White.       Blae. 

InsolQble  silica    5*48        8*17 

Silica  combined  with  soda...    018       2*10 

Soda     0-78        1*48 

Other  salts  1-08        0-67 

Total    7-62        7-37 

These  figures  illustrate  the  £ict  that  the  decomposition 
of  the  silicate  of  soda  has  been  carried  on  to  a  much 
greater  extent  in  the  white  parts  than  in  the  blue ;  and  I 
am  led  to  believe  that  the  cause  of  the  increased  rotten- 
ness in  the  white  is  due  to  the  printer  having  used  a 
resist-paste  too  acid,  and  having  found  that  the  whites  were 
slightly  tendered,  he  endeavoured  to  check  the  further  action 
of  the  acid  on  the  cotton-fibre  (which,  as  chemists  well  know, 
continues  until  the  cotton  fibre  is  completely  destroyed)  by 
the  employment  of  a  strong  solution  of  silicate  of  toda, 
which,  being  an  alkaline  salt,  was  well  adapted  to 
neutralise  any  acid  in  the  cloth  and  arrest  its  action. 
And  as  previously  only  weak  solutions  of  silicate  of  soda 
had  been  employed  for  this  purpose,  the  printer  of  these 
goods  oould  not  liave  foreseen  that  the  use  of  a  more 
concentrated  solution  would  result  in  such  serious  conse- 
quences. The  above  figures  also  prove  another  interesting 
fact,  viz.,  that  the  white  parts  of  the  cloth  contain  a 
much  larger  proportion  of  silicate  of  soda  than  the  Unes^ 
thus  proving  that  the  dyed  indigo  fibres,  being  partially 
filled  with  this  resinous  dyeing  material,  were  not  in  a 
condition  to  absorb  so  largely  the  silioate  of  soda. 

Messrs.  H.  Caroand  Danoer,  who  were  also  employed 
to  investigate  this  matter,  entertain  a  different  opinion  as 
to  the  cause  of  the  white  parts  being  more  injured  than 
the  blues.  These  gentlemen  are  led  to  believe  from  their 
results  that  the  reason  why  the  whites  are  more  injured 
than  the  blues  is,  that  a  alow  diemical  action  has  ensued 
between  the  sulphate  of  lead  remaining  from  the  reserve 


paste  and  the  silicate  of  soda,  and  that  a  alioite  of  kid 
has  been  formed,  and  as  this  salt  oocapieB  a  lirger  balk 
than  the  sulphate  of  lead  previously  ezistiog  in  the  fin, 
the  production  of  it  inside  the  cellular  tissoe  of  thefifan 
has  been  the  cause  of  the  inereasod  tendernta  ci  thi 
whites.  But  as  these  gentlemen  are  engaged  in  iimiti. 
gating  the  question  more  fully,  I  shall  leave  to  tbemtht 
pleasure  of  publishing  their  results. 

Lastly.  I  deemed  it  my  duty  to  make  some  dim 
experiments  on  the  action  of  silicate  of  soda  oo  cotta 
fibre.    I  therefore  took  some  white  cotton  and  dycdaic. 
tion  of  it  with  indigo.    This  blue-dyed  cloth,  with  ape 
of  the  white  one,  were  dipped  in  a  moderately  rin$ 
solution  of  silicate  of  soda,  then  dried,  and  a  portis  s 
them  introduced  into  a  bottle,  at  the  bottom  of  vhkk  i 
little  water  had  been  placed,  and, to  bwlp  the  action  et^ 
carbonic  acid  of  the  atmoaphertf  a  slow  current  of  eEfacr 
add  was  then  passed  through  the  bottles  contiinyffie 
cloths.      After  three  months'  time  the  waq»  tf  ibi 
samples   were   tested,  and  tiieir  comparative  Mii: 
weights  were  foimd  to  be  as  follows  :^ 

The  warps  of  the  unsilicated  doth  dyed  bias...  SM 
The  same  silicated ..r {^ 


I 


These  results  leave  no  doubt  that  the  waips.  t^ 
durmg  the  short  period  of  three  months,  bad  beeD  a- 
siderably  inured  by  contact  with  silicate  of  sodi  ^ 
conclusion,  I  beg  to  add  that  I  am  aware  that  B^tJ^ti 
soda  has  been  used  for  finishing  coloured  goods,  bat  vbi 
employed  it  has  been  in  a  vexy  dilute  state,  and  then^ 
its  destructive  action  has  not  been  safBdentlymarte:! 
draw  the  attention  of  calico  printers. 


lint  irtt. 


A  Lady  KmoHT.-^One  of  the  last  acts  of  tbeEnfi* 
Begent,  during  the  absence  of  Louis  Napoleon  in  Alga 
was  the  decoration  of  the  admirable  artist.  Boss,  or  n^ 
Bosalie,  Bonheur,  who  thus  becomes  Chnaliin  of* 
Legion  of  Honour.    The  cross  of  the  order  bu  u 
before  been  conferred  upon  a,  woman,  with  the  as^ 
of  sisters  of  charity,  members  of  other  religiow  o* 
munities,  and  vwandiiru  who  have  risked  their  on  ^ 
in  performing  acts  of  charity  and  devotion.    Now  ss 
the  first  step  has  been  taken  there  is  little  doobt  tk* 
others  will  follow.    Madame  Geoige  Sand  is  by  all  c» 
sent  the  first  writer,  the  most  aocomplisbed  romaiKff.> 
France,  while  Madame  Henrietta  Browne  and  other  lac* 
I  hold  a  veiy  high  position  in  the  arts.    As  rogaids  &* 
I  Bonheur,  it  is  not,  perhaps,  generally  known  that  tw 
lady  belongs  to  a  family  of  artists :  her  brother  Ao^* 
landscapes  and  cattle  are  deservedly  admired ;  aooor 
and  younger  brother,  Jules  Isidore  Bonheur,  is  a  acal|tf 
of  animals  principally,  and  four  of  his  groups  have  ^ 
rewarded  with  medals ;  in  the  exhibition  now  opco  ^ 
Paris  there  are  two  bulls,  modelled  by  him  for  tbeSili* 
which  are  extremely  fine ;  lastly,  Bosa  Bonheur  hai » 
sister  named  Juliette,  now  Madame  Peyrol,  who  « ' 
painter  of  still-life,  and  the  two  ladies  have  per&ra^ 
good  service  in  the  establishment  and  superiDteodeooe  f 
a  free  drawing  school  for  girls.     Moreover,  tiw»  ^ 
artists  were  all  children  and  pupils  of  Baymood  Boob^ 
a  painter  of  merit,  who  died  in  1858.    It  is  BOto^ 
that  the  same  kind  of  talent  is  found  thus  \»  nBK< 
whole  family. 

National  PouTBArr  ExBiBrriosr. — The  Lordi«[* 
Committee  of  Council  on  Education  have  received  t  W 
from  the  Earl  of  Derby,  suggesting  the  fonnilifl"  »^* 
National  Portrait  Exhibition,  ftom  which  lelto  tl»» 
lowing  extracts  are  made :— "  1  have  Vmg  tlioBgi»t""* 
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NAtioDal  Portrait  EzhibitioD,  ohronologioalljr  arranged, 
might  notooly  poasefls  great  hiatorioal  interest  by  bringing 
together  portraita  of  all  the  most  eminent  contemporaries 
of  their  respective  erati,  but  might  also  serve  to  illustrate 
the  progress  and  condition,  at  varioas  periods,  of  British 
art.  My  idea,  therefore,  woold  be,  to  admit  either  por- 
tnits  of  eminent  men,  thoagh  b^  inferior  or  unknown 
artists,  or  portraits  by  eminent  artists,  though  of  obscure 
or  unknown  individuals.  I  have,  of  course,  no  means  of 
koowiog,  or  estimating,  the  number  of  such  portraits 
irhich  may  exist  in  the  country  ;  but  I  am  persuaded  that, 
siclosivo  of  the  large  collections  in  many  great  houses, 
tbere  are  very  many  scattered  about  by  ones  and  twos 
aid  threes  in  private  finmilies,  the  owners  of  which, 
thoagh  they  could  not  be  penuaded  to  part  with  them, 
would  willingly  spare  them  for  a  few  months  for  a  public 
object"  «  «  «  The  question  of  one,  two,  or  three  exhi- 
biiiooa  in  consecutive  years,  would,  I  apprehend,  be  mainly 
decided  by  the  result  of  future  tuquiries  as  to  the  probable 
Domber  of  pictures  which  could  be  obtained,  and  the  space 
which  could  be  ibund  for  their  exhibition.  But  whether 
the  period  over  which  each  exhibition  (if  more  than  one) 
ihoald  range,  be  longer  or  shorter,  the  point  on  which  I 
liioald  set  the  greatest  value,  in  an  historical,  if  not  in  an 
vtistic  point  of  view,  would  be  the  strict  maintenance  of 
the  chronological  series.  I  shall  be  very  happy  if  any 
nggeition  of  mine  should  lead  the  Oommittee  of  Council 
to  take  up  seriously,  and  carry  out,  with  such  alterations 
of  detail  as  experience  might  suggest,  a  scheme  which  I 
think  could  hardly  fail  of  being  generally  interesting; 
tod  I  should  havo  much  pleasure  in  placing  temporarily 
It  their  disposal  any  portraits  from  my  collection  at 
EnowBley  which  they  might  think  suitable  for  their 
^orpoee."  Their  lordships  state  that  they  consider  these 
iuggeittions  very  "valuable,  and  will  carry  into  effect,  in 
the  year  1866,  a  National  Portrait  Exhibition  generally 
in  accordance  with  them.  They  propose  to  constitute  a 
Committee  of  Advice,  and  to  invite  the  Trustees  of  the 
Hatiooal  Portrait  Qallery  to  be  members  of  it.  Mr. 
Simuel  Redgrave,  to  whose  valuable  labours  the  success- 
fa|  formation  of  the  Collection  of  Portrait  Miniatures  is 
lUedy  due,  is  to  be  requested  to  undertake  the  special 
^ge  of  carrying  this  minute  into  effect. 

Abtistio  Eoooatxon  in  PABis.^The  Prefect  of  the 
teioe  appointed  a  oommission,  some  time  since,  to  inquire 
■to  the  best  means  of  improving  the  system  of  teaching 
bawiog  and  design  in  the  munkipal  schools.  The  com- 
nission  was  presided  over  by  M.  Dumas,  of  the  JnttittU, 
tod  included  amongst  its  members  the  Count  de  Nieu- 
rerkerke,  superintendent  of  Fine  Arts,  M.  Viollet  Ledne, 
vchitect,  M.  G^ome,  and  other  artists.  It  has  just 
nbJiehed  its  report,  in  which  great  stress  is  laid  on  the 
t^cosity  for  extending  the  practice  of  the  art  of  design 
^Dgst  the  population  of  the  capital  as  a  powerful 
^leut  in  industrial  success.  Considering  that  the  true 
oterests  of  industrial  art  cannot  be  separated  from  those 
f  pare  art,  the  commission  decides  that  strict  examina- 
ioos  shall  take  place  in  all  the  public  schools  of  the  city. 
>his  list  includes  all  the  primary  schools,  the  das&es  for 
pprentioes  and  adults,  as  well  as  all  others  which  receive  a 
ibvention  from  the  municipality.  The  commission  de- 
iares  the  present  system  of  teaching  elementary  art  to  be 
x>  restricted,  and  considers  special  professors  absolutely 
iquired  in  order  to  give  the  pupils  precision  of  eye,  hand, 
)d  taste;  further,  that  it  is  nece»ai>'  to  supply  the 
ihools  with  the  best  models,  to  establish  spedai  courses 
f  instnictton  for  the  various  branches  of  industrial  art, 
Dd  to  institute  competitions  amongst  the  pupils  with  the 
nw,  not  only  of  stimulating  the  endeavours,  but  also  of 
utaining  the  seal  of  the  teachers.  The  application  of 
^e  same  principles  in  the  case  of  the  female  classes  is 
oclared  indispensable,  not  only  with  regard  to  the  cul- 
vatioo  of  taste  and  improvement  in  industry,  but  also  in 

moral  point  of  view,  as  opening  the  way  for  female 
cnpation  in  those  bmnches  of  art  which  do  not  require 
^ysical  force  but  a  delicate  and  tutored  hand*    In  pur- 


suance of  the  views  of  the  commissioo.  Count  de  Nieu- 
werkerke  has  placed  at  the  disposal  of  the  municipal 
authorities  all  the  casts  and  engravings  in  the  Louvre 
which  may  be  available  for  Art  education  in  the  schools. 
This  is  only  one  instance  of  the  many  means  that  are 
being  broaght  into  operation  in  France  to  improve  the 
industrial  population,  and  to  maintain  for  the  artistic 
products  of  Paris  that  pre-eminence  which  in  many 
branches  they  have  so  long  enjoyed;  whilst  the  large 
number  of  artists  from  amongst  which  professors  and 
teachers  may  be  secured  for  the  schools  gives  France,  and 
especially  Paris,  an  immense  advantage  over  most  of  her 
neighbours  and  rivals. 


lliamtfattitrts. 


Platinum. — It  has  lately  been  asserted  in  some  journals 
that  this  metal  for  the  purpose  of  boiling  sulphuric  add 
is  going  out  of  use,  owing  to  being  corroded  by  the  hot 
add,  and  that  glass  is  taking  its  place.  It  has  been 
fhrther  stated  that  although  platinum  by  itself  is  affected 
by  the  action  of  this  acid,  yet  that  an  alloy  of  platinum 
and  iridium  is  not  acted  upon,  and  that  experiments 
lately  instituted  have  proved  these  fiicts.  The  contrary 
is  really  the  fact.  Platinum  is  not  going  out  of  use,  but, 
on  the  contrary,  is  more  largely  than  ever  used  for  this 
purpose;  and  where  glass  has  hitherto  been  used  on 
account  of  its  cheapness  it  is  being  replaced  by  the  dearer 
article  platinum,  because  the  latter  is  found  to  be  more 
efficient  and  in  the  long  run  less  costly.  Boilers,  after 
upwards  of  thirty  years'  constant  work,  have  been  found 
practically  uninjured  and  as  fit  for  work  as  the  day  they 
were  originally  put  up.  As  ragards  the  alloy  of  platinum 
and  iridium  being  unaffected  by  the  acid,  the  fact  is  that 
it  is  very  readily  acted  upon,  and  wherever  tried  it  has 
foiled.  MesBTs.  Crosse  and  Blackwell  have  Utely  gone 
to  the  expense  of  a  platinum  steam  coil,  made  of  pure 
platinum  tubing,  tested  to  a  steam  pressure  of  60  lbs.  to 
the  square  inch,  to  be  used  by  them  in  boiling  the  pickling 
vinegar.  This  coU  is  the  first  of  the  kind  that  has  been 
made.  It  boils  326  gallons  of  vinegar  (the  capacity  of 
the  vat)  in  1^  hours,  with  steam  at  dOlbs.  pressure.  It  is 
made  of  pure  platinum,  autogenously  soldered.  The 
length  of  tubing,  1^  inch  diameter,  consumed,  is  32 
feet.  It  was  manutactured  by  Messrs.  Johnson  and 
Matthey,  at  a  cost  of  £800. 

Aluminium. — A  use  seems  still  to  be  wanted  for  this 
metal,  which  possesses  so  many  remarkable  qualities.  At 
present  it  is  not  so  much  employed  in  the  arts  as  its  vety 
special  qualities  would  warrant.  Messrs'.  Crosse  and 
Blackwell,  the  well-known  manufacturers  of  pickles  and 
preserves,  have  lately  had  made  of  this  material  a  large 
boiler,  in  which  their  jams  and  preserves  ai-e  boiled.  By 
this  means  all  injuty  from  any  contact  with  copper  is 
avoided,  and  the  aluminium  is  not  attacked  by  the 
operation. 

SiLKwoBM  Disease. — The  disease  amongst  the  silk- 
worms, known  in  France  by  the  name  of  i.a  Oatine,  has 
become  so  serious  in  that  country  as  to  amount  to  a  great 
public  calamity,  and  its  importance  is  increased  by  the 
fact  that  Italy,  Spain,  Greece,  Tutkey,  Asia  Minor,  and  a 
part  of  China  are  all  suffering  from  the  same  cause  in  a 
greater  or  less  degree.  The  French  Qovemment  has, 
during  the  last  few  years,  made  great  efforts  to  help  the 
unfortunate  silkworm  rearers  and  mulberry  tree  growers, 
but  with  little  success,  and  the  subject  has  been  brought 
before  the  Senate  in  the  form  of  a  report,  made  by  the 
celebrated  chemist  and  senator,  Dumas,  on  two  peritions 
presented  to  the  chamber.  One  of  the  petitions  is  signed 
by  more  than  three  thoumnd  five  hundred  maires, 
municipal  councillors,  and  landed  proprietors  of  the  Gard 
and  neighbouring  departments,  whence  comes  nearly  all 
the  silk  produced  in  France.  The  account  given  by  the 
petitioners  exhibits  a  state  of  things  far  more  serious  than 
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was  generally  imagined.  M.  Dumas  says,  in  his  report, 
that  it  is  impossible  to  doubt  that  the  gravity p  duration , 
myeterions  character,  and  effects  of  the  disease  are  most 
lamentable.  All  evidence  shows  that  it  attaches  to  the 
worm  and  not  to  the  mulberry  leaves ;  but  the  breeders 
have  become  so  impoverished  that  they  cannot  purchase 
the  leaves,  and  there  is  great  danger  that  the  losses  of 
the  mulberry  growers  will  cause  the  trees  to  be  uprooted 
to  make  place  for  some  profitable  crop.  A  striking  proof 
of  the  extent  of  the  evil  is  to  be  found  in  the  fact  that 
the  CrSdit  fonder  and  other  financial  societies  decline  to 
make  any  more  advances  on  mulbeny  plantations.  The 
extent  of  the  misery  which  has  thus  fallen  on  the  unfor- 
tunate farmere  and  breeders  of  the  basin  of  the  Rhone 
may  be  conceived  from  the  fact  that  nine>tenths  of  all  the 
silk  of  France  comes  from  that  district.  The  cocoons 
produced  in  the  empire  were  valued  on  an  average  at  a 
hundred  millions  of  francs,  or  four  millions  sterling  per 
annum,  and  in  1853  the  total  rose  to  nearly  a  hundred 
and  twenty  millions.  To  produce  this  amount  of  cocoons 
eight  tons  of  silkworms*  eggs,  or  seed,  as  it  is  called,  and 
six  hundred  thousand  tons  of  mulberry  leaves  are  required. 
The  ordioaiy  value  of  the  former  is  set  down  at  three  to 
four  millions,  and  of  the  lafter  at  fifty  to  sixty  millions  of 
francs.  In  1856  tiie  distease  had  reduced  the  crop  to  one- 
third  of  the  average,  and  one-half  an  ordinary  crop  is  now 
considered  a  large  yield.  The  loss  of  the  mulberry 
growers,  M.  Dumas  thinks,  has  probably  not  been  far 
short  of  thirty  millions  of  francs  a  year.  The  disease  has 
attacked  worms  from  all  countries  indiscriminately,  with 
the  single  exception  of  those  bred  from  eggs  brought 
direct  Iruin  Japan.  The  supply  of  these  latter  eggs  has 
been  considerable,  but  not  suthcient  to  revivify  the 
businoM,  and  besides,  the  price  is  so  high  that  the  poor 
breeders  have  not  the  means  of  purchasing  them.  The 
Japanese  seed  costs  from  twelve  to  twenty  francs  per 
ounce,  whereas  formerly  French  seed  cost  only  one  or  two 
francs,  and  was  frequently  given  away.  The  petitions 
have  been  refeiTed  to  the  Ministers  of  Agriculture  of  the 
Colonies  and  of  Foreign  Atlairs,  and  means  will  doubtlera 
be  taken  to  ati'ord  temporary  relief  to  the  suffering  agricul- 
turists. As  regains  the  eggs,  the  only  way  of  bringing 
them  to  Europe  safely  is  in  the  ships  almost  specially 
devoted  to  the  service,  as  the  cases  require  to  be  opened 
and  examined  on  the  voyage,  and  the  presence  of  any  strong 
smelling  commodities  in  the  ship  is  said  to  have  an  in- 
jurious effect. 

Agricdltdral  and  Industrial  Exhibition  at  Chau- 
MOMT. — An  agricultural  exhibition  of  the  products  of  the 
north-eastern  departments  of  France  has  recently  taken 
place  at  Ghaumont,  in  the  Haute  Mame,  after  an  interval 
of  seven  years.  The  homed  cattle  in  the  exhibition 
amounted  to  320  heads,  amongst  which  those  of  the 
Charolaise  race  were  prominent.  These  animals,  being 
powerlul  and  precocious,  are  eminently  useful  for  labour, 
and  their  fle»h  is  highly  esteemed,  but  the  cows  give 
little  milk.  The  department  of  the  Ni^vre  alone  Fends 
20,000  beasts  to  Paris  yearly.  There  were  a  few  Dur- 
hams  and  half-breeds  in  the  show,  and  a  very  fine  col- 
lection of  Merino  and  other  sheep,  the  district  being 
noted  for  its  fine  wool.  An  Industrial  Exhibition  was  in- 
augurated at  the  same  time,  and  will  remain  open  till  the 
20th  of  July.  Chaumont  and  its  neighbourhood  are 
famous,  amongst  other  matters,  for  cutlery — at  No- 
gent  there  are  eight  thousand  workmen  employed  in  tiiat 
trade ;  also  for  iron-plate,  tools  and  files  of  all  kinds ; 
the  tanneries  are  extensive,  and  the  glove-trade  large  and 
flourishing ;  cotton  and  woollen-spinning,  wax-bleaching 
and  candle-making,  distillation  and  the  timber  trade  are 
also  extensively  developed.  There  is  a  large  collection 
of  the  metallurgical  products  of  the  Aul)e,  Is^ro,  Loire, 
Marne,  Meuse,  Moselle,  Haute-Saune,  Vosgee,  and  other 
departments ;  a  great  number  of  agricultural  imple- 
ments ;  twenty  portable  steam-engines ;  and  a  variety  of 
objecu  of  general  industry  and  industrial  art  from*  all 
paiiB  of  France.    The  Exhibition  ia  eatabliahed  in  a  paik 


belonging  to  the  town,  and  ia  contained  in  twelve  Urfe 
pavilions,  surrounded  by  trees,  flowers,  and  tUtnsL 
Chaumont  is  rather  more  than  150  miles  from  Paiii»  qq 
the  line  of  the  Eastern  railway. 


€mmxtt 


Fboduotions  of  Cobsioa. — ^The  first  general  exbibitio9 
which  took  place  lately  in  Corsica,  has  been  the  mtu» 
of  making  the  resources  of  that  curious  island  knovn  fir 
the  first  time  to  the  French  public  generally.    Withia 
the  last  twelve  years  the  island  has  been  reclaimed  &oo 
almost  a  savage  state.    In  1840  there  was  but  oosaua 
road,  and  no  public  conveyances ;  now  there  nine  la- 
perial  and  eighteen  other  main  roads,  making  togeuv 
1,744  kilometres,  or  about  1,000  miles.    There  anvr 
steamers  five  times  a  week,  which  place  the  island  litis 
twenty  hours'  Journey  of  Marseilles.     The  sheep  aadfp 
still,  however,  maintain  rather  uncivilised  habits,  aoic^. 
not  eat  in  confinement,  so  that  those  shown  at  theoiv 
bition  had  to  be  turned  loose  during  the  night.   T'- 
sheep  give  no  wool,  but  hair,  which  is  made  into  cord  i:^ 
coarse  stufi's  for  the  peasants'  winter  wear.    The  d^n 
vine,  orange,  citron,  almond,  fig,  and  mulberry,  flonmr 
luxuriantly  in  Corsica.     There  were  no  less  than  2^ 
exhibitoraof  oilat  the  late  show ;  and  the  value  oftheeicf 
is  set  down  at  nearly  £1 60,000  a  year.   Corsica  sends  k? 
quantities  of  oranges,  citronS;  almonds,  and  other  froiv. 
tresh  and  preserved,   to  Marseilles — the   citrons  sIok 
amounting  to  1,500  tons.      The  ^higher  mouot^iffi  a* 
covered  with  oaks,  beach,  fir,  and  other  timber  t'M 
which  attain  magnificent  dimensions ;  the  middle  reg^x 
produces  chestnuts  in  a  profusion  that  is  to  be  foond  t> 
where  else,  and  their  excessive  abundance  is  cited  laxt 
of  the  causes  of  the  inertness  of  the  rural  populatioD.  lis 
wooded  districts  all  abound  with  deer,  wild  boars,  muflco, 
and    other    game ;    and    the    Corsican  blackbirds  iff 
esteemed  a  gi^eat  delicacy,  and  are  shipped  by  haodtedis 
thousands  from  Ajaccio,  Bastia,  and  other  part«.   T* 
mineral  productions  of  the  island  are,  perhaps,  bere 
known ;  the  iron  works  employ  about  aeyenteen  hsodni 
men,  the  abundance  of  wood  and  the  cheapness  of « 
transport  offering  great  facilities  for  the  trade.    The » 
tensive  deposits  of  marble,  antimony,  copper  ore,  cot], HA' 
other  minerals,  lie  unworked  for  want  of  capital.  Thjt 
together  with  the  cork  forests,  resinoaa  products,  cot^ 
and  silk,  form  the  staple  of  the  future  prospaity^ 
Corsica,  which,  in  a  commercial  point  of  view,  muM<L- 
i^A  rft<varded  as  almost  in  a  savage  state. 

Floating  Storehouses  fob  Inflamhablb  Soista?^ 
— ^A  slight  notice  of  the  new  plan  of  storing  dange^^ 
substances,  adopted  at  the  new  dock  and  wareboiuestKt 
being  formed  at  St.  Ouen,  between  Paris  and  St.  ])c£.* 
was  given  in  the  Journal  of  the  9th  of  December  U< 
We  are  now  enabled,  from  personal  olwervatioo,  to  '.* 
nish  particulars  i^especting  the  new  floating  magan^f* 
They  consist,  in  fact,  of  a  series  of  iron  cylinden^  »t : 
endways,  and  strapped  together,  so  as  to  form  a  hor 
compound  tubular  barge.      The    cylinders,  formed  » 
boiler  plate,  ai'e  each  about  sixteen  feet  high,  and  betv(«' 
six  and  seven  feet  in  diameter,  the  tops  and  bottom*  be^i 
convex,  and  the  former  provided  with  a  man-hole.  T;^^ 
are  arranged  in  four  rows,  of  twenty-five  in  each  rov.  i^ 
the  whole  aro  covered  down  to  the  line  of  flotatioo  v-^ 
stout  planking,  which  is  attached  to  the  cylinder?  H 
means  of  angle-irons  rivetted  on  the  latter.    The  bc- 
and  stem  of  these  huge  floating  magazines  are  pro^^^* 
with  hauler-holes  for  the  purpo&e  of  towing  and  n;oar>. 
them  in  the  basins  of  the  docks.    In  the  caw  ot  lot''^- 
and  unloading  the  magazines  may  be  warped  to  '>''' 
dock  wall,  or  the  liquids  may  be  pumped  ia  tod  c** 
from  barges.    Two  of  these  novel  s(urehooM«  trf '^  ** 
afloat,  and  two  more  are  nearly  finihhed,  as  rr{;«r<'*  > ' 
iron- work.    As  to  the  docks  themselves,  a  fine  H^ 
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liooe  bafflD,  with  a  sor&oe  of  55,000  metres,  provided  with 

£tM,  and  also  a  long  and  wide  canal,  are  Gom{>leted,  and 
)  iron  fnm&'WCfrk.  of  warehouaee,  iix  stories  high,  which 
fill  eDdoee  the  basin  on  three  sides,  is  being  proceeded 
vith.  Immediately  in  the  rear  of  these  three  stadu  of 
nrehooses  are  railwajni,  which  will  bring  the  latter  in 
^  commmiication  with  the  Chemin  de  Fer  de  Ceintore, 
rluch  will  shortly  sorround  Paris,  and  which  already 
kiogs  the  goods  stations  of  the  five  great  railways  in  com- 
BUiicatioQ  with  each  other. 


€Blmi. 


Ntw  South  Walbs  Fimanos. — ^From  the  abstract  of 
be  rams  reqotred  to  meet  the  estimated  espenditare  of 
beGo^enraient  of  New  Sonth  Wales  for  the  year  1865, 

appears  that  the  total  aroonnt  chargeable  on  revenue  is 
1,434,060  against  £1,429,873  appropriated  for  the  year 
S^increase  £4,187.  The  total  amoont  required  to 
e  niied  by  loan,  for  1865,  is  altogether  £185,400,  agahist 
'MjM  for  the  year  1864.  Under  the  head  of  spedal 
appropriations  the  amount  required  for  the  year  1865  is 
391,468,  against  £841,500  for  1864.  This  increase  of 
^,000  is  caused  by  the  interest  on  debentures,  which 
m  aothorised  but  only  lately  issued,  and  now  amounts 
)  idOO,000,  or  £20,000  more  than  for  the  year  1864. 
Iiir  will  make  the  debt  in  debentures  actually  issued 
QOODt  to  £6,000,000.  There  is  also  £16,458  for  interest 
I  Treasary  billa,  and  £10,000  for  revenue  and  receipts 
toned.  The  total  amount  required  for  the  year  1865, 
dudiog  loans,  is  £2,010,918,  against  £2,441,899  voted 
rtbe  year  1864. 

InDDSTBiBS  IN  Nkw  South  Wal«s. — ^A  laigo  timber 
ill  has  lately  been  established  on  the  .Goalbum  river, 
d  ifl  capable  of  taming  out  18,000  superficial  feet  of 
Dber  ptf  week  upon  ordinary  occasions,  but,  if  pressed, 
Qtaru  out  25,000  feet.  The  proprietors  have  erected  a 
nku  bridge  acroes  the  Goulbum  river,  which  spans 
9  river  250  feet  from  bank  to  bank,  by  a  width  of  15 
t,  with  a  roadway  of  12  feet.  Until  this  enterprising 
n  bad  established  these  works  scarcely  a  woodman's 
» had  even  been  lifted  in  those  parts.  The  timber  that 
ffocorable  is  of  a  very  fine  description,  and  can  be  pro- 
mi  at  idmost  any  length  from  5  feet  in  diameter  to  100 
tin  length,  but  the  generality  used  is  from  60  to  70 
\  in  length.  Mo«tly  all  the  timber  on  the  river's  bank 
of  a  first-claas  description,  being,  unlike  most  of  the 
DQttJ  timber,  very  sound. 

l*KAbs  Ts  MxLBOtTENS. — ^It  isstotcd  that  a  company  of 
^urne  capitalists  intend  to  place  a  line  of  light 
^gfat  steamers  on  the  Murray  to  trade  between  Echuca 
Ithe  ports  up  and  down  the  river.  These  vessels  are 
tew  from  18  to  24  feet  of  water,  and  are  to  be  can* 
Ktedof  iron. 


®Intita3C]2* 


'BANcois  Glshevt  Mobbau.— A  French  sculptor, 
ise  admirable  statue  of  Aristophanes  obtained  a  medal, 
is  one  of  the  most  admired  productions  in  the  present 
is  exhibition  of  the  works  of  living  artists,  was  carried 
very  suddenly  a  few  days  since  by  aneurism  of  the 
rt.    M.  Moreau  was  little  over  thirty  yean  of  age. 


OREIQN  Mbasubis  akd  theib  Enolish  Values.  By 
€rtC.  Carrington,F.R.G.9..Hydrographical  Drangbts- 
i  of  the  Admiralty.  (J.  D.  Potter,  Admiralty  Chart 
int.)  —  Contains  a  systematic  arrangement  of  the 
wares  of  all  the  countries  of  the  world,  with  their 
ivalents  in  English,  as  well  as  a  detailed  explanation 


of  the  metrical  system  of  France,  the  new  decimal 
systems  of  Italy,  Spain,  Portugal,  Sweden,  &c  The 
whole  work  is  arranged  alphabetically,  with  a  copious 
index,  which  also  forms  a  glossary. 

Atlas  Celeste.  By  Ch.  Dien.  (Paris.)— This  work 
is  said  to  give  mora  than  a  hundred  thousand  stars  and 
nebulsB  in  the  positions  they  occupied  on  the  first  day  of 
the  year,  1860,  according  to  the  highest  astronomical 
authorities  in  Europe,  and  is  preceded  by  an  explanatory 
introduction  by  M.  Babinet,  of  the  French  InttUut, 

Aknuaibb  des  Soozetes  Savaetbb  de  la  Fbanob  et  db 
L'f^rBAKGBB.  By  the  Count  Achmet  d'Herioourt.  Two 
vols.,  8vo.  (Paris.) — A  list  of  all  the  learned  societies, 
not  only  in  Europe,  but  in  all  quarters  of  the  world,  in- 
cluding Oceana. 

Descabtes,  ses  Pbeoubsettbs  et  des  Disciples.  By 
Emile  Saiaset.  18mo.  (Paris.)— The  great  French 
philosopher  is  taken  as  the  starting  point,  or  rather 
standaixl,  around  which  M.  Saisset  has  developed  his 
notes  and  criticisms  on  the  history  of  philosophy — ^Bacon, 
Ramus,  Descartes,  Spinoza,  Malebranche,  Leibnitz  are 
the  principle  figures  in  the  work;  but  M.  Saisset  has 
devoted  a  large  portion  of  his  attention  to  throwing  light 
on  the  more  obscure  portions  of  Spinoza's  philosophy. 

Les  Assooiatiohs  Ouvbxbbss  db  Consommatxoit,  de 
Cbedft,  et  de  Pboduotion,  en  Angletebbb,  em  Allb- 
MAONE  ET  EN  Fbanoe.  JSy  Eug^uo  V6ron.  18mo. 
(Paris.)— A  small  but  interesting  work  on  co-operative 
societies.  It  has  a  special  value  at  the  present  moment, 
when  the  Imperial  legislature  is  occupied  with  a  measure 
for  releasing  such  associations  from  some  of  the  trammels 
which  now  bind  them  in  France. 

Lb  LivbE    DBS    OUVBIEES  A  LA  ViLLB  ET  A  LA  CaM- 

PAOKB.  ByH.  Hur6  and.  J.  Heard.  One  thfek  vol.; 
12mo.  (Paris.)— This  is  a  praiseworthy  attempt,  by  two 
gentlemen  of  education,  one  a  professor  and  the  other  an 
officer  in  the  library  of  Sainte  Genevieve,  to  furnish  the 
working  man  with  a  cheap  book  of  reference  on  almost  all 
subjects.  Religion,  morals,  the  duties  of  workmen  and 
the  legislation  that  specially  affects  them,  reading, 
writing,  grammar,  arithmetic,  singing,  the  useful  arts, 
industrid  biography,  geography,  and  history  are  the 
subjects  of  the  work,  which  is  systematically  and  not 
alphabetically  arranged. 

QniDE  Pbatique  de  l'Ingeniecb  Aobioolb.  By  Jules 
Laffineur.  (Paris.)— Soil,  drainage,  irrigation,  and  all  the 
operations  which  form  the  basis  of  scientific  cultivation, 
are  treated  in  this  work. 


llirtts. 


South  Kensington  Musbuh. — The  Lords  of  the 
Committee  of  Council  on  Education  have  appointed  a 
commission  to  iDquire  into  the  warming  and  ventilation  of 
the  galleries  containing  worlu  of  fine  art  at  the  South 
Kensington  Museum.  The  Commission  consists  of  Prof. 
Graham,  Master  of  the  Mint ;  Prof.  Tyndall,  Dr.  Peroy, 
Dr.  Frankland,  Colonel  Scott,  R.E.,  and  Captain  Don- 
nelly, R.E. 

Electbio  Telkgbaph. — Algiers  is  now  connected  with 
Fiance  by  the  electric  wire.  The  price  of  a  message  from 
Algiers  or  Tunis  to  Paris  is  eight  francs  for  twenty  words, 
this  being  only  two  francs  more  than  the  cost  of  a  similar 
message  from  Boulogne  to  Worthing,  which  is  six  francs, 
that  is  to  say,  the  same  as  a  despatch  from  Paris  to  London. 

Bbead  of  this  year's  wheat  was  sold  in  Paris  a  few  days 
since;  of  course  this  wheat  was  grown  in  the  Marseilles 
district,  which  is  actually  a  southern  climate. 


ftirmsson&mt 


Sobaqobous  Rbspibatob.— Sib,— Not  reading  the  Jour- 
nal with  that  regularity  which  its  contents  deserve,  it  was 
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only  to  day  that  I  peiused  the  article  "Respiratory  Ap- 
Daratu.^"  in  No.  651.  It  is  there  stated  that  M.  Galibert 
has  invented  an  apparatus  for  atTording  a  ^upply  of  air  to 
persons  working  under  water,  &c.,  that  is  so  much  like 
an  apparatus  invented  by  my  father,  illustrated  and  de- 
scribed by  him  in  the  Mechanic  and  Chemist,  November 
23,  1839,  that  nearly  every  reader  will  see  that  there  is 
tile  same  train  of  thought  and  reasoning  for  attaining  the 
same  end.  Without  being  biassed  in  its  favour,  I  think 
my  father's  invention  would  obtain  the  preference,  for  be 
suggested  that  the  air-bag  should  be  filled  with  a  mixture 
of  one-thirtieth  more  oxygen  than  ordinary  air.  The 
copper  bag  carried  on  the  back  is  described  by  him  as 
containing  condensed  air,  which  issues  gradually  and  re- 
gularly into  the  hood.  With  this  apparatus  a  diver,  car- 
rying weights  round  the  waist,  which  he  could  release 
when  he  wanted  to  come  up,  would  be  enabled  to  explore 
for  a  quarter  of  an  hour  together  the  bottoms  of  canals, 
lakes,  rivers,  &c.  In  thus  writing  I  do  so  to  claim  for  my 
father  a  priority  of  twenty-six  years  in  this  idea.—I  am, 
&c.,  Ghablbs  Piesse. 
Boyal  Coll^  of  Chembtzj,  Jane  iTtti. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Hoar.  ...Entomological,  7. 
Aiiatio,8. 
Royal  Injt.,  3.    General  Monthly  Meetinff. 

TuKS.  ...Ethnological,  8.  1.  Dr.  Donovan,  **  Crmniology  and  Phren- 
ology in  relation  to  Ethnol  gy.'*  2.  **  Photographi  from 
Central  America,"  commuaicated  bT  Mr.  B.  B.  Tjlor.  3. 
ProfeMor  Bell,  **  On  Viaibie  Speech." 

Fu Archaeological  Inst,  4. 

Sat K.  Botanic,  3|. 
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PARLIAMENTARY  REPORTS. 

SESSIONAL  PRINTED  PAPERS. 
Par. 

Vnm.  Ddwend  on  Mth  May^  1866. 

344.  Railway  Trains— Circolar  of  30th  Jnly,  1864,  from  the  Boaid 
of  Trade. 

Ddivered  en  liih  June,  1866 
Bills  —Companies  Workmen's  Education. 
Personages. 

Crown  .^ttits,  ft«.  (as  amended  in  Committee). 
Inland  Revenae  (as  amended  in  Committee). 
„      Comptroller  of  the  Exchequer  and  Public  Audit. 
Hampstead  Parish— Return. 
Anchors—  Return. 
CItU  Serrioes— Supplementary  Estimate,  Class  I.  Vote  28 

(National  Gallerj  Enlargement). 
North  America,  No.  6  (1866)— Correspondence  respecting  the 

Assanioation  of  the  late  President. 
Public  General  Acts-  Cap.  26  to  37. 

DtUntrtd  en  Ihth  June,  1866. 
BiUa— Ulster  Canal  Transfer. 

M      Greenwich  Hospital  (as  amended  In  Committee,  and  on 

Re- commitment). 
Yalnation  of  Lands  and  Heritages  (Scotland)— Report. 
East  India  ( PabUc  Works)— Letter. 
Salmon  Fishery  Ad  (1861)  Amendment  BUI— Minntes  of 

Plooeedings. 

Deltured  m  tht  Utk  DeemSber,  1866. 
BiUa— Falmouth  Harbour. 

Pier  and  Harbour  Orders  Confirmation  (No.  3). 
Penalties  Law  Amendment  (as  amended  in  (^mmittee). 
„     Harwich  Harbour  (as  amended  bjr  the  Select  Com- 
mittee). 

„      Fortifications  (Provision  for  Expenses). 

East  India  ( Finance  and  RoTeaue  Accounts )---PartB  I.  and  II. 

Mails  (Enffland  and  India)— Memorials. 

Lunatics  (Ireland) — Return. 

Births,  Deaths,  and  Marriages— Supplement  to  the  Twenty- 
fifth  Annual  Report  of  the  Registrar  General. 

Life  Annuitiea— Tables. 

Passages  on  board  Her  Mj^estj's  Ships  "  Lifl^  **  and  **  PhcrtM  ** 
— Correspondence. 
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From  CommUHonmn  ef  Patenti  Jtmnua,  June  23ni. 

GSAKTS  OF  PROnSIOXAL  PKOTBOnOV. 

Axes  and  other  tools— 1668— T.  Smith. 

Bonnets  and  hats,  oomposiUon  used  in  manufectarlng— U42--J. 
Eustace.  " 


Carbonaceous  substances,  disUUing~1663— J.  Hovaitk. 
Cheese-manufecture— 1536— P.  Coombes. 
Oombttstible  matters,  preventing  the  ignition  of— ISll^H.  AUaia 
Dress,  machiner/  for  making  artloles  of— 3M~0.  Bair,  W.  B.  ha 

J.C.  Newej. 
Economic  boiler  for  hot-water  apnaratos— 1510— F.  KaigkL 
Electro  magnetic  clocks— 1518— R.  A.  Brooman. 
Exercising  chair  Ibr  tntluitj— 1608— T.  Brinsmead. 
Fabrics,  machinery  fer  raising  the  pile  of— L6i4— W.  B.  hma. 
tire-arms,  breech-loading— 1646— 0.  Haseltine. 
Fire  engines— 1404— J.  tJhand. 
Gas  meters— 1648— H.  H.  and  J.  F.  O.  Kranaohioeder. 
Hand-stamp  for  printing  letters,  &c— 1636— A.  J.  AsplMO. 
Heat-generation— 1669— W.  Sim  and  A.  Baiff. 
Hides,  tanning— 1654— A.  C.  Henderson. 
Hydraulic  apparatus,  Ac.,  construction  of  cylinders,  &c.,ttniiA-d 

— H.  Allman. 
Inkstands— 1484— B.  Lawr«noe. 
Iron  bars,  Stc^  machineiy  for  baidiag  and  straigfatcniBf-lSl^ 

de  Bergne. 
Laoe  mafihinee— 1613— R.  Mallet 
Marine  enginea,  aetaaling  ilide-valTW  of— 1638'*J.  Brttte 
Measuring  the  human  figure,  apparattis  for —1698— £.  1«M 

Milk,  apparatus  used  when  boUinf— 1620— O.  Rfntani  VlfB. 

Motive  power— 1604— D.  Hancock  and  F.  Btmei. 

Oil-feeders— 1666— F.  IVMter. 

Printing  surfeoei,  prooeM  for  pc«dQdnc-^li3t— F.  J.  Mbiil. 
Matheeon. 

Enilway  break— 1543— F.  Tolhauieii. 

Railway  signals- 1602— H.  Martin. 

Safety  apparatus  for  steam-boUers— 16S3— J.  ShophAl 

Screw-propeUiug  apparatos— 1118— R.  Qrifiltha. 

boap-manufecture— 1540 — R.  A.  Brooman. 

Steel- manufacture — 1560— J.  Ferguson  and  R.  Milte-. 

Submerging  telegraph  c  eablea— leu— J.  Kennedy. 

Tents  and  stalls— 1316— £.  Cordonnier. 

Turbines— 1534— T.  Gentle  and  J.  AUmnrk. 

Valres— 1516— J.  NuttaU. 

Veaseli,  apparatus  for  propelling  and  steering— 1481-J.  kf^ 

Water  closets— 1364— F.  Fletcher. 

Wool-combing  machinery— 1550— R.  A.  Brooman. 

Tarns  or  threals,  twisting  or  doubling— 1630— W.  Tomcad. 

IHYKNTIONS  WITH  COKPLBTn  SPBOmOAtlOI  FtLD' 

Arbnttts,  obtaining  sympi,  Ac,  from  the — ^1649— P.  MiagaaL 
CarriaM  lamp*— 1637— W.  and  W.  Howee. 
Electric  signals  f5r  railway  trains— 1609 — A.  E.  Btae.        ^ 
Hygrometric  condition  of  the  atmosphere,  apparatus  fir  tiiiMl| 

1610— W.  Edsoa.  ^ 

Vehicles,  apparatof  for  focUitating  the  traefcloa  of-lSii-& 

BonneTiUe.  _  _ 
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E.  W.  Otway. 

H.  Hickiin  and  C.  Paidoe. 

G.  Alton. 

G.  Alton. 

J.  Cleaver. 

J.  R.  Breckon  A  R.  DixMi. 

J.  Millar. 

M.  A.  Muir  AJ.McUwham. 

J.  Dodd. 

B.  Baugh. 

H.  A.  Bonnerille. 

W.  H.  Brown. 

P.  A.  Rogw. 

R.<^nin. 

T.  Dtt  BooUy. 

T.  J.  Ashton. 


38.  O.  A.  Bnchhfiii. 
46.  C.  de  Bergue. 
73.  B.  8.  Brovn. 

235.  J.  Harriaoe. 

311.  F.  C.  Bills. 

320.  W.  £.  Mewtoa. 

344.  W.  81m. 

348.  W.  E.  Newton. 

406.  F.  O.  Vaaaat 

400.  W.fi.  Newioa. 

446.  0.  O.  Stanatos. 
1024.  S.  Wright 
1107.  H.  CauAweU. 
1166.  O.  W.  Ueavea. 
1266.  K.  Richardios 


3236.  T.  R.  Harling. 

3239.  W.  NaJder  A  A.  Belcher. 

3244.  E.  Perce. 

3253.  J.  Ladley. 

3266.  T.Richardson. 

3.  M.  R.  Lererson. 

4.  £.  Bevan  and  A.  Fleming. 
6.  J.  Smith,  juB.,  and  J.  Wil- 
liamson. 

T.  J.  Spencer  AN.  Broomhead. 

9.  R.  Irrine. 
14.  H.  Lloyd. 
26.  G.  Kent. 
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Patbittb  Sialbo. 

3T.  N.  Tfasmpsoa. 

39.  W.  WataoB. 

3i.  T.  PfokAvd. 

60.  T.  E  chardsoB  m 
Backer. 

63.  O.  Beymoad. 

90.  B.  TempcsL 
334.  W.  Clark.      _^^ 
347.  8.,  R.,  and  W.  W* 
136.  J.  Starl^. 
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1003.  O.  T.  Boo^ekL 
1193.  J. 
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1820.  D.  Adamson  and  L.  Leigh. 
1832.  H.  and  J.  DaTonport. 
1828.  F.    E.    Schneider  and   J. 

Snider,  jun. 
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1400.  W.  E.  Newton. 
1422.  W.  E.  Newton. 
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14«4.  J.  Skiv. 
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Musical  Education  Committee. 

The  following  is  a  conlinuiition  of  tbe  in- 
'ormatioa  relating  to  Musical  Education  on  the 
Jontinent,  collected  by  this  Oommittee  : — 

AUSTRIA. 

The  well-known  Ck>iiiservatoire  of  Music  at  Vienna 
vm  a  part  of  a  general  association,  entitled,  "  The  So- 
Hfy  of  Friends  of  Music  in  Austria,"  established  for  the 
Ikivatdon  and  promotion  of  music.  The  following  is  a 
ftnalation  of  a  characteristic  official  document,  setting 
iffth  the  circumstances  which  gave  rise  to  the  establish- 
Wat  of  the  Society,  and  the  history  of  the  Conservatoire 
Wf»:— 

In  the  year  1811,  an  association  of  noble  ladies,  having 
v  its  object  the  encouragement  of  works  of  beneficence 
nd  utility,  was  established  in  Vienna.  This  association, 
hich  since  that  period  has  been  in  constant  activity, 
as  engaged  in  discussing  by  what  means  substantial 
Bstanco  could  be  rendered  to  the  inhabitants  of  the 
1^  of  war  beyond  the  Danube,  as  well  aa  to  the  town  of 
aden,  which  had  recently  suffered  from  a  fearful  con- 
ation, to  which  end  it  was  requisite  to  raise  from 
tt  charitably-disposed  contributions  to  a  considerable 
noont. 

Faony,  Baroness  von  Amsteim,  one  of  the  leading 
u^mbers  of  the  association,  a  lady  of  rare  merit  and  un- 
bonded liberality,  conceived  the  idea  of  giving  a  cou- 
rt on  a  grand  scale,  and  in  a  building  the  most  cajP^' 
DOS  that  might  be  obtainable  for  the  purpose.  The 
'Unknown  instrument  maker  and  pianiste,  Herr  Strei- 
^1  suggested  the  performance  of  Handol's  great  work, 
Alexanaer's  Feast,"  with  Mozart's  additional  accom- 
tiiinents,  a  selection  which  was  creditable  alike  to  his 
ite  and  diBcemment.  His  Majesty  the  Emperor 
^Bncis  granted  permission  for  the  rehearsals  to  be  held 
the  new  "  Rittersaal"  of  the  Palace,  the  concert  itself 
the  imperial  rid^og-school,  defraying,  moreover,  the 
penses  incurred  in  fitting  up  this  magnificent  building 
r  a  concert-room. 

With  her  characteristic  activity  the  Baroness,  assisted 
'  Herr  Str^cher,  issued  invitations  to  the  votaries  of 
tuic  of  all  ranks  to  co-operate  in  the  undertaking. 
rince  Lobkawitz,  an  enthusiastic  amateur,  whose  wife 
Bfi  the  first  lady-prosident  of  ^e  association,  arranged 

*  Extract  from  the  Annaal  Report  for  1860-61. 


for  the  preparatory  vocal  rehearsals  at  his  own  hotel. 
The  required  >  number  of  instrumental  performers  was 
soon  complete,  and  the  first  performance  of  the  work, 
under  the  title  of  "  Timotheus,  or  the  Pow;er  of  Music," 
came  off  on'  the  29th'  of  November ;  •  the  second'  oh  the 
3rd  of  December '  following ;  Herr  Streicher  leading  on 
the  pianoforte.  The  Hofrath  von  Mosel  was  conductor. 
The  orchestra  numbered  720  individuals  of  all  classes, 
who  cordially  united  in  giving  this  grand  musical  treat 
for  so  praiseworthy  an  object. 

The  multi&rious  arrangements,  which  were  more 
numerous  than  it  might  be  supposed,  were  chiefly  carried 
out  by  Count  Dietridistein,  the  treasurer  of  the  Associa- 
tion, and  the  privy  councillor,  Herr  J.  Sonnleithner, 
whom  the  Emperor,  as  founder  of  the  society,  had  ap- 
pointed to  bo  its  permanent  secretary. 

A  few  days  beroro  the  second  performance,  Herr  Sonn- 
leithner was  struck  with  the  idea  that,  from  the  general 
enthusiasm  aroused  by  Handel's  great  classical  work, 
hopes  might  be  entertained  of  realising  a  long  cherished 
desire,  namelv,  to  unite  the  numerous  assemblage  of  the 
lovers  of  music  into  a  permanent  society,  having  for  its 
object  the  encouragement  of  the  art  in  all  its  branches, 
and  the  foundation  of  a  Conservatoire,  which  latter  had 
long  been  a  desideratum  in  Vienna.  Great  composers 
had  here  formed  themselves,  independently  of  extraneous 
aid  (gleichsam  aus  sich  selbst  gebildet) ;  such  an  estab- 
lishment would  tend  to  the  development  of  similar  talent, 
which  only  needed  opportunity  to  discover  its  latent 
powers,  and  a  guiding  spirit  to  direct  it  on  the  right 
course.  Now,  -^en  a  vivid  interest  was  awakened,  ap- 
peared to  bo  the  most  &vourable,  perhaps,  indeed,  the 
only  opportunity  which  augured  success,  but  it  was 
necessary  that  no  time  should  be  lost.  Herr  Sonnleith- 
ner drew  up  a  programme,  briefly  setting  forth  the  ad- 
vantages to  be  derived  from  such  a  reunion  of  amateurs, 
and  the  formation  of  a  reg^ular  society,  and  inviting 
those  who  might  be  desirous  of  joining'  to  enter  their 
names  in  a  list,  which  was  opened  for  the  purpose  at  the 
hotel  of  Prince  Lobkawitz,  by  which  entry  they  were 
only  to  be  bound  in  case  the  rules  of  the'  society,  when 
drawn  up,  should  receive  the  Emperor's  assent.  The 
proposition  was  eagerly  entertained  by  those  who  had 
taken  part  in  the  performance  of  "  Timotheus,"  and  in 
a  few  days  the  number  of  entries  exceeded  1,000. 
Various  motives,  no  doubt,  concurred  in  bringing  about 
this  result ;  many  were  desirous  of  hearing  musical  works 
of  a  high  standard  brought  forward  in  a  manner  worthy 
of  their  reputation ;  many  were  desirous  of  taking  part 
themselves  m  the  performances ;  while  all  were  actuated 
by  the  laudable  wish  of  aiding  in  the  establishment  of  a 
school  in  which  pupils  might  be  flttiujg^ly  trained.  Upon 
this,  the  leading  object  of  the  Association  was  declared 
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to  be  the  elevation  of  munc  in  all  its  brancheH,  to  which 
individual  practico  and  enjoyment  were  to  be  conflidcred 
subordinate. 

For  the  attainment  of  this  prime  end  a  Conservatoire 
of  Music  was  to  be  cstiiblished,  in  which  pupils  of  both 
sexes  from  the  various  Austrian  ])rovinces  might  receive 
instruction  in  singing,  in  declamation,  instnimental 
music,  practical  thorough  bass,  in  composition,  in 
languages,  and  other  collateral  subjects.  Works  of 
classical  repute,  already  in  existence,  were  to  be  per- 
formed under  the  auspices  of  the  Society,  partly  in  order 
to  create  a  higher  sttindard  of  musical  taste,  and  partly 
thereby  to  awaken  germs  of  tilent  in  the  pupils,  and  ti) 
excite  in  them  the  desire  of  obtaining  similar  distinction 
in  musical  composition,  in  which  they  would  be  en- 
couraged by  rewards  from  the  association  to  such  an 
extent  as  its  means  would  allow. 

In  1816  the  Association  found  itself  in  a  position  to 
warrant  its  proceeding  with  such  an  undertaking. 
Hofrath  von  Mosel,  being  requested  to  draw  up  a  scheme 
for  this  purpose,  at  once  undertook  the  task,  and  on  his 

Slan  the  course  of  study  was  based.  It  ha>-ing  been  laid 
own  as  a  principle  that  all  the  pupils,  even  those  who 
intended  to  devote  themselves  in  future  to  instrumental 
music,  should  prenously  receive  instruction  in  singing — 
a  school  for  singing  was  in  the  first  instance  organi^, 
and  opened  on  the  1st  of  August,  1817.  In  1819  the 
violin  school  was  opened,  and  as  the  pupils  in  the  singing 
school  had  already  made  considerable  progress  in  their 
elementary  studies,  and  it  l)ecAme  necessary  that  they 
should  receive  instruction  in  the  more  advanced  stages 
(which  is  of  an  essentially  different  nature),  a  third 
class  was  instituted  for  those  among  the  female  students 
whose  talents  and  assiduity  held  out  a  promise  of  higher 
development.  In  1821  the  course  of  study  pursued  had 
been  attended  with  such  success,  that  the  tissociation 
began  to  think  of  enlarging  the  estublishmcmt,  and  in 
oraer  to  meet  the  largely-increasing  outlay  found  it 
necessary  to  inWte  a  special  subscription,  and  several 
liberal  patrons  put  down  their  name^  for  various  amounts 
for  a  term  of  six  years.  In  1823  the  pupils  had  already 
made  such  progress  that  it  was  resolved  on  holding  an 
examination  in  presence  of  the  assembled  members  and 
the  public  generally,  and  it  was  accordingly  held  in  thci 
hall  of  the  Lower  Assemblv. 

An  unexpected  opportumty  for  bringing  the  pupils  of 
the  Conser\'atoire  into  public  notice  occurred  in  1825, 
owing  to  the  closing  of  the  C'ourt  theatre  adjoining  the 
Eilmtnerthor.  Permission  was  granted  for  the  perform- 
ance of  two  concerts,  which  were  given  on  the  30th 
October  and  9th  November,  and  met  with  general  appro- 
bation. In  the  same  year  the  students  were  presented, 
in  the  great  hall  of  the  society,  to  its  illustrious  patron, 
his  Imperial  Highness  the  Cardinal  Archduke  Kodolph. 
It  was  resolved,  in  order  to  excite  the  emulation  of  the 
students,  to  distribute  premiums  among  such  of  them  as 
showed  the  greatest  proficiency,  partly  in  the  form  of 
silver  medals,  and  partly  in  useful  musical  works. 

The  progress  made  by  the  Conservatoire  induced  all 
those  who  had  given  a  year's  Ku])scription  to  promise  a 
continuance  of  the  same. 

Up  to  the  year  1830  the  operations  of  the  Institute 
were  carried  on  in  hired  premises,  until  at  length  the 
society,  having  attained  a  recognised  position,  was  en- 
abled, by  the  liberal  assistance  of  its  patrons,  to  acquire 
possession  of  the  house  No.  568,  Unter  den  Tuchlauben, 
and  to  undertake  the  necessar>'  additions  thereto.  The 
pupils  were  now  enabled  to  practise  in  concert  in  the 
mniic-hall  of  the  Society,  their  exercises  becoming 
thereby  of  additional  interest.  Public  performances 
were  given  regularly  from  1831  till  1847,  the  proceeds 
from  which  were  applied  partly  in  establishing  scholar- 
ships for  the  more  talented  pupils  and  prtly  to  chari- 
table porposcH.  On  two  occasions  (on  the  29th  March, 
1837,  and  the  2lHt  of  tho  same  month  in  1847)  the 
students  bad  tho  honour  of  performing  in  the  presence 
of  thft  Imperial  Court,    ^er    a    short   interruption, 


caused  by  the  events  which  occurred  in  1848i, ' 
tions  of  the  school  were  resnmod,  with  oerti 
tions  which,  through  the  pro^rem  of  time,  h 
necessary ;  and  notwithstanding  many  obctai 
way  of  their  fuller  development,  carried  on  t 
sent  time.  That  its  advancement  has  been 
behind  that  of  similar  institutions  in  other  < 
mainly  owing  to  the  disinterestod  zeal  of  thw 
have,  for  very  inadequate  remuneration,  de- 
professional  talents  and  experience  to  the  art 
tion  of  their  successors. 

The  course  of  study  embraces  every  kind 
education  except  the  organ,  for  which,  unJ 
space  has  hitherto  been  wantinf.  There  it 
class  for  boys,  one  for  girls,  two  tor  the  piimc 
for  tho  violin,  and  one  each  for  the  violono 
bass,  flute,  clarionet,  horn,  trumpet,  trombo 
addition  to  thorough  bass,  composition,  n 
German  and  tho  Italian  languages.  Th 
acoustics,  the  history  of  miuic,  and  otha 
subjects,  for  which  competent  teachers  could 
obtained  free  of  expense,  were,  howuver 
omitted  for  want  of  sufficient  accommodatiQi 
last  ten  years  the  annual  number  of  pupils  hn 
nearly  200,  of  whom  more  than  two-fifUi 
entirely  ppiituitous  instruction ;  beaides  these, 
50  have  each  year  been  refused  admission 
space.  There  have  also  always  been  among  t 
some  who  have  been  received  into  the  Codm 
s]>ecial  grounds — such  as  military'  bandsmen, 
the  asylums  for  the  blind,  kc.  The  anniu! 
tho  instruction  given  are  brought  into  not 
public  cxamimitions,  which,  more  especially  o 
have  bci^n  remarkably  well  attended.  11 
given  by  tho  pupils,  imder  tho  able  diroctic 
Hellmesberger,  gave  evidence — not  only  of  tk 
advance  in  individual  proficiency',  but  alio 
vantage  derived  from  their  practising  in  cdU 

Had  it  not  been  for  tho  liberal  suppoil 
accorded  to  the  Conservatoire  by  its  illustzio 
it  would  have  been  impossible  for  the  socict 
standing  the  most  strenuous  efforts,  and  notv 
tho  imceasing  solf-dcvotion  of  the  profesao 
placed  it  on  an  established  foundation.  In  ' 
it  must  ever  hold  in  cherished  remembnnci 
earliest  patrons — the  late  Archduke  Gaidiu 
who,  himself  an  accomplished  amateur,  toi 
life  a  deep  interest  in  its  success,  after  whoi 
decease  his  illustrious  brother,  the  Archdol 
Victor,  was  graciously  pleased  to  underta 
tectorate,  and  accorded  to  it  numerous  liba 
his  favour.  The  society  has  also  to  be  deci 
to  his  Majesty  the  Emperor  Ferdinand  the  1 
annual  contribution,  for  three  years,  of  3,000 
tlie  Imperial  Treasury,  granted  in  1S42,  am 
extended  for  three  years  in  addition,  thit  i 
1848;  and  since  1851  it  has  been  in  recfl 
the  favom*  of  the  Emperor  Francis  Joseph  tt 
like  :mnual  amount  up  to  the  present  time, 
ation  of  the  jxlvantages  derived  from  the  O 
the  Common  Council  of  Vienna,  in  the  yesi 
an  annual  subscription  of  2,000  florins,  sin 
for  a  term  of  six  years,  besides  8i>ecial  gifb 
Society  for  its  general  utility,  has  recetvec 
occasions  from  members  of  the  Imperial  & 
as  from  the  Emperor's  privy  pune,  and  t 
of  private  amateurs. 

This  document  concludes  with  a  lift  of  i 
and  instrumentalists,  of  greater  or  lorn  note 
cal  world,  who  received  their  cdnration  : 
servatoire.  The  society*  is  governed  br 
vice-president,  and  12  members,  elected  rar 
but  re-eligible.  The  Conservatoire  is  dind 
administrative  bninch  and  tho  artistic  hi 
former  is  governed  by  a  "referent"  and  24  i 
the  diflercnt  schools  into  which  tbo  Goa 
cliissed  ;  the  latter  by  an  artistic  dixtector  an 
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nis  of  different  Ien|[fthi  of  servioe  from  43  yean  doim* 
nrds.  The  number  of  pumlfl  in  the  year  1863^4,  was 
)09,  of  whom  199  were  malet  and  UO  females;  106  of 
lie  number  paid  no  education  fees,  and  33  half-fees  only. 
He  charge  for  education  is  desodhed  as  the  smallest 
siitixig  anywhere. 

The  following  are  some  of  the  proyisions  of  the 
Irtatefl  of  the  general  society,  the  chief  objects  of 
Aich  are  stated  to  be  (1)  the  maintenance  of  a  Con- 
ervatoire ;  (2)  the  pubHo  performance  of  good  mnaoal 
nductions ;  (3)  the  maintenance  of  a  mnsioal  library 
Dd  its  appuitenances ;  (4)  general  vocal  and  instru* 
ttotal  rehearsals  md  penbrmances  of  the  members  ( 
i^  (6)  the  encouragement  of  rising  musicians  by  experi* 
Mtol  or  pubUo  penbrmances  of  uieir  works  or  other* 
roe. 

The  society  consists  of  honorary  and  ordinary  mem- 
os, the  latter  comprising  suj^porting  or  subscribing 
mtentutsend^  members  paying  10  florins*  a  year 
16f.  8(L)  of  wnich  4  fl.  is  applied  to  tho  Conservatoire, 
ttticipating  ^theilnehmend)  members,  paying  6  fl.,  and 
Active  (augUbend)  members  praying  4  fl.  and  assisting 
ly  nnsing  or  playing.  A  general  meeting  of  the  society 
I  )m  every  year  for  receiving  the  reports  of  the 
iirection  and  other  business.  The  directors  of  the 
lodety  have  a  discretionary  power  of  relieving,  wholly 
r  partly,  from  education  fees  those  of  the  pupus  in  the 
Werratoire  whose  means  are  insufficient,  and  who 
nve  themselves  deservmg  of  such  a  privilege  by  one 
ttf's  attentive  study.  The  directors  have  also  a  general 
ntrol  oyer  the  amairs  of  the  Conservatoire.  The 
kdetf  gives  four  public  concerts  a  year  under  the 
liDageinent  of  the  artistic  director,  besides  extra  oon- 
ttts.  For  the  purpose  of  rehearsal  and  performance  of 
^memben,  the  society  is  divided  into  a  vocal  union 
ug-yerein)  and  an  orchestral  union  (orchester-verein), 
(til  of  which  have  the  right  of  using  the  society's  hall 
tee  a  week  free  of  charge.  Each  union  has  to  make 
a  umual  report  to  the  directors. 

ue  followinsf  particulars  are  taken  from  the  annual 

^  presented  to  the  general  meeting  of  the  society  on 

»  21st  December,  1864  :— 

Out  of  the  total  number  of  309  ^pils  above  mentioned, 

i  were  in  the  school  for  wind  mstruments,  58  in  that 

r  stringed  instruments,  118  in  the  piano  school,  35  in 

is  boys'  singing  school,  31  in  the  girls'  singinff  school, 

t,  &c.    A  pension  fund  for  the  profossors  of  the  Con- 

itatoire  has  just  been  established. 

^e  total  receipts  of  the  Society  and  Conservatoixe 

»the  year  1864-6  are  estimated  ss  follows  :— 

1.  RBGEim  or  THE  Society. 

kK_  FloriBi.* 

itoee  from  last  jw       ..        .,        ,.        ,.  2,126 

^ary  contributions  of  members         «.        ..  5,400 

■teaoidinary           ditto                         ..         .,  1,000 

wapts  from  concerts       .  •        2,500 

Jtew«t  on  investments 1,131 

'«»rent,&c 2,400 

ttitofhall 3,500 

kaiges  for  hesiing  and  lighting 520 

Total 18,577 

Recbiptb  ot  tax  Conbe&vatoibe. 

t^ibutions  of   supporters  (including  3,000fl. 
from  the  State,  2,000fl.  from  the  commune  of 

Vienna,  &c.)         6,200 

iKnculation  fees 160 

"uwlfees 8,000 

^^t«re«t  on  investments 162 


Total 13,602 


Grand  total       32,079 

The  florin  it  equal  to  Is.  8d. 


The  espvnditoe  is  estfanaled  M  folldira  :^ 

1.  'ExPMKDjfrVBM  07  THE  BottttT. 

Salaries  and  fbes     ,.        ..        k. 

Expenses  of  concerts         

Interest  on  mor^lage        

Paid  off  mortgage  .«       ..       »« 
Xozes,  ftc*    ••        «•       ••       c4       ,, 
Cost  fbrheatilxy  and  lightii^      ••        •« 
libfary,  printuig,  and  misceUaiieow  «3qp«xuws  •• 


Total 

2.  HXPBMDITUBB  OV  TUB  CoXfSttLVATOUUI 

Salaries        

Fees  (remunerations)         , . 

Purchase  of  musioal  inftramsnts  and  othsr  ss* 
penses       ••        ••        « », 

Total 


19|664 


•.4J0 
Ii4(i0 


666 


^i«Mte« 


•  •  at  *•  ■•    llf4o6 

Grandtotal 


mtm 


mt  •• 


•  • 


11,180 


Suxplos  of  reoeipts  over  espenditore      •  •        • «       Mi 

The  assets  of  the  society  are  stated  to  iAdvde  ifas  fol* 

lowing  items : —  VlsHait 

1.^  Balance  in  hand  as  above 8,19i 

2. }  Purchasing  price  of  the  Society's  old  hovses  48|060 
8.)  Value  of  the  existing  house,  after  deduciiag 

mortgage  of  46,000  florins        86,B00 

4.^  Investments  (nominal  amount)        , ,         •  •  20,420 
5.)  Cash  balance  at  the  bank       . .         • .         . .     1,060 
6.)  Value  of  library,  musical  instruments,  fyu:- 
niture,  &c.  23,200 

The  Conservatoire  has  assets  consisting  of  investments 
of  the  nominal  amount  of  3,200  florins. 

The  society  is  just  commencing  the  erection  of  a  mag* 
nifioent  new  building  for  which  the  GK>Tcmment  has 
granted  a  site  and  half  the  prodnoe  of  two  lotteries.  In 
connection  with  this  structure  is  to  be  a  great  monu- 
ment in  honour  of  Gluck,  Haydn,  Moaart,  Beeihovsi^ 
and  Schubert,  towards  the  erection  of  which  a  spedal 
fund  of  5,000  florins  has  been  raised* 


BOHBMIA. 

By  an  arrangement  similar  to  that  adopts  in  Austria* 
the  association  established  at  PMffue,  and  entitled  *'  Tlia 
Society  for  the  Promotion  of  Music  in  Bohemia,"  is 
combined  with  and  directs  a  musical  institute  known  as 
the  Conservatoire  of  Prague. 

The  society  consists  ofthree  classes  of  members,  vis. : 

(1.)  Contributing,  paying  40  florins  and  uptrftfds 
a  year. 

(2.)  Eflective,  possessing  musical  knowledge,  living ift 
Prague  and  not  holding  office  in  the  Conservatoire. 

(8.)  Honorary. 

The  society  professes  to  train  members  of  orchestra, 
solo  players,  and  singers  for  concerts  and  stage,  and  by 
means  of  g^ood  musical  productions  to  spread  a  taste  iSt 
music,  gjiving  public  performances  of  the  pupils.  Tbm 
society  is  eovemed  by  a  president  and  six  members^ 
elected  for  three  years  and  re-eligible.  The  statutes  oon« 
tain  minute  rules  for  their  guidance,  and  for  the  working 
of  the  society,  instructions  to  the  office  bearers,  &c. 

A  pension  fund  is  connected  with  the  Conservatoire 
for  giving  pensions  to  the  directors,  professors,  &c,  aad 
also  to  their  widows ;  the  necessary  funds  beuiff  raised 
by  an  annual  per  centage  on  the  net  receipts  of  we  con- 
certs, &c.,  Ac.  The  pensions  vary  from  one-half  the 
salary  when  the  service  has  been  under  ten  years,  to  the 
whole  salary  when  it  exceeds  20  years ;  and  the  widows 
receive  200  florins  a  year.  The  fund  is  managed  by  a 
President,  who  is  the  head  of  the  general  society,  three 
otiier  members  of  the  governing  body  of  the  society,  two 
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profesBon,  and  the  directois  of  the  Institnte.  The 
ooone  of  proceeding  ia  defined  by  statutes.  The  fund 
amounted  to  8269  fl.  at  the  end  of  1864. 

The  Conservatoire  contains  an  instrumental  school  and 
a  singing  school,  divided  into  a  concert  school  and 
an  opera  school,  all  governed  by  minute  statutes.  The 
yearly  report  for  1864  shows  that  the  society  had  thir- 
teen nonorazT,  six  effective,  and  seventy-nine  contri- 
buting members,  subscribing  5,481  fl.  It  possessed 
a  camtal  of  20,947  fl.  The  receipts  for  1865  (including 
a  balance  in  hand  of  2,363  fl.)  are  estimated  at  13,820  fl., 
of  which  4,200  fl.  is  a  subvention  by  the  Government 
from  the  "Landesdomestical"  fund,  5, 349  fl.  subscriptions, 
900  fl.  interest,  500  fl.  net  produce  of  concerts,  and  the 
rest  miscellaneous.  The  expenses  are  estimated  at 
12,432 fl.,  viz:  6,704 fl.  salaries,  2,075 fl.  allowances, 
•915  fl.  pensions,  690  fl.  taxes,  &c. 

The  Instrumental  School  where  the  term  of  education 
is  six  years,  contained  67  pupils  in  the  Ist  class  admitted 
in  1861,  and  43  pupils  passed  out  of  the  Conservatoire  as 

aualified  in  the  2nd  or  higher  class  admitted  in  1858 ;  of 
[lese  43,  27  at  once  obtained  appointments  in  orchestras, 
Ac  The  Open  School,  with  an  education  of  from  two 
to  three  years,  contains  flve  females  and  one  male,  and 
the  Concert  School,  where  the  term  of  education  is  two 
years,  10  female  pupils.  All  the  pupils  receive  a  general 
aa  wcdl  as  a  musical  education.  Three  concerts,  produc- 
ing 605  fl.  net,  were  given  in  the  year  1864.  The  edu- 
cation is  gratuitous  for  natives  in  all  the  schools. 
Foreigners  pay  60  fl.  a  year  in  the  Instrumental  and 
ConoOTt  schools  and  80fl.  in  the  Opera  school. 


|Pr0tti]nngs  lA  Institstions. 


AbBBSYOHAN  LiTKBABY  and  SoIBHTIFIO  iNBTrrUTION. — 

The  report  for  the  past  year,  read  at  the  annual  meeting 
of  the  members,  on  the  27th  February  last,  oongratulates 
the  members  on  the  favoarable  position  the  society  has 
attained  in  this  the  first  year  of  its  existence.  Thanks  to 
the  propriefors  of  the  wo:1u  at  this  place,  and  to  their 
manager,  Mr.  Richards,  a  room  has  been  provided  and  set 
apart  for  the  purposes  of  the  Institution  ;  and  everything 
to  adapt  it  to  the  oonvenienoe  of  the  members  has  been 

Srovided  by  them  free  of  cost.  In  February,  1864,  the 
rst  meeting  of  the  society  was  held.  In  the  first  quarter 
the  number  of  members  reached  about  seventy,  and  this 
number  has  been  steadily  maintained  throughout  the 
year.  The  books  purchased  by  the  society  during  the 
year  number  altogether  92  volumes.  The  issue  during 
the  year  has  not  been  large,  numbering  about  140  vo- 
lumes, with  a  proportionable  number  of  periodicals.  The 
financial  statement  shows  that  the  income  has  amounted 
to  £64  Ts.  7d.,  and  that  there  is  a  balance  in  hand  of 
£13  18s.  lid. 

ASHTON  AKD  DOKIMFIELD  MuCHANIGS'  INSTITUTION. — 

The  last  report  shows  that  the  number  of  members  is 
increasing,  and  the  directors  have  spared  no  pains  to  meet 
that  increase  by  increased  attractions.  In  the  early  part 
of  the  year  the  directors  opened  an  Exhibition  of  Paint- 
ings and  Works  of  Art.  The  exhibition  was  open  three 
days,  and  f;ave  general  satisfaction.  The  discussion 
society,  which  meets  on  alternate  Monday  evenings,  is 
well  attended,  and  its  meetings  are  a  source  of  great  in- 
terest to  its  members.  A  chess  and  draught  club  has 
also  been  established.  Both  these  societies  are  open  to 
the  members  on  payment  of  a  small  annual  subscription. 
The  number  of  members  was  551  at  the  date  of  the  issue 
of  the  report,  showing  an  incrsase  of  81  over  the  former 
year.  The  classes  now  in  operation  are : — Writing,  arith- 
metic, grammar,  geography,  and  mathematics;  present 
number  of  members,  in  senior  claai,  60 ;  in  Junior  class, 
62:  French,  mechanical,  architectural,  and  freehand 
drawing.  The  Committee  of  Council  on  Education  have 
awarded  the  Bronze  Medal  of  the  Art  Department  to 


ravenil  pupils.  The  present  number  of  volntwi  la  Ae 
library  is  3,616,  being  an  increase  of  146  over  thsimDai 
year ;  the  total  numb«r  of  issues  is  7,416.  In  the  mdi&i 
and  news  room  reports  from  the  Liverpool  eottou  nidtt, 
and  from  the  leading  oom  and  prodooe  marluti  tn  np. 
larly  laid  upon  the  telegram  stand,  so  that  thoieiiikc. 
ested  in  trade  may  obtain  information  which  will  pran  of 
value  to  them.  The  financial  statement  showi  Uattbi 
receipts  have  amounted  to  £315  13a.  lid.,  and  that  tlicc 
is  a  balance  in  hand  of  £4  14a.  6d. 

BnBNLBT  Mbohani(«'   iNsrrruTiov.— The  report  k 
last  year  says  that  the  continued  depression  of  trade  ha 
rendered  it  expedient  that  the  efiorts  of  the  dinetn 
should  almost  be  ezclnsively  directed  to  mamtain  ooia. 
paired  the  usefulness  of  the  leading  departmeou  of  tin 
Institution.     The   circulation  of   books   for  the  tw 
amounts  to   7,660  volumes,  and  the  total  mmled 
volumes  in  the  library  is  4,486.     The  clan  icKifei 
show  in  the  aggregate  a  small  decrease  in  the  rm^i 
members,  the  numbcnrof  males  being  160,  feoa^ff; 
total,  216.     In  1863,  the  numbers  were— mala  I" 
females,  47 ;  total,  224 ;  decrease  of  nules,  27 :  vm 
of  females,  19  ;  making  the  absolute  decrease  ooalKi 
to  be  8.    In  the  manufacturing  districts  of  LaooAlt 
where  the  demand  for  female  labour  is  soch  that  giritn 
removed  from  school  or  domestic  employment  ttan  cuiT 
age,  a  well-devised  system  of  secondary  eduatioo -x 
females  is  of  the  greatest  social  importance.     Th«dinc> 
tors  have  been  desirous  to  make  the  female  diMsattrK* 
tive,  and  adapted  to  their  special  duties.    A  serieaoflc' 
tures  and  conversations,  by  Dr.  Brumwell,  on  Doineiae 
Af&in,  and  subjects  intimately  oonnected  with  thes, 
have  been  held  for  the  beneftt  of  t^e  membsn  of  (bes 
classes  and  their  female  friends.    Generally  the  atidit 
ance  of  the  memben  at  the  classes  has  been  regulaf.  ast 
their  progress  commendable ;    these  remarks  etfAS^f 
apply  to  those   who  entered  the  various  ezamio'tu* 
during  the  year.    In  the  year  1863  the  number  of  BeB* 
here  was  364 ;  in  the  year  1864,  347 ;  decrsare,  17.  (^ 
of  the  17  removed  from  the  list,  16  havebeeome*^ 
scribers  to  the  Exchange,  so  that  although  not  c«d(!^ 
they  still  remain  members  of  the  Institution.    The  Ex* 
change  register  exhibits  a  large  addition  of  sobKri*^ 
the  numbers  being,  residents,  249;  non  rerideots.  Iw; 
toial,  414.    In  1868  the  numbers  were,  reeidenti,  !^tl 
non-residents,  88 :  total  309.    Increase  in  the  yesr  li4 
106.    This  remarkable  increase  of  sobacriben,  and  • 
consequent  crowding  of  the  room  on  market-daye.  * 
dered  larger  space  and  increased  aecommodatioD  Be«^ 
sary;  this  has  been  supplied.    The  financial  fiiaten^ 
shows  that  the  income  has  been  £498  8s.  9d.,  aod  M 
there  has  been  an  excess  of  expenditure  amounting  to  lit 
which  may  be  ascribed  to  the  large  outlay  on  the  idI*^ 
ment  of  the  Exchange,  and  to  the  abaence  of  the  ^ 
item  of  profit  arising  from  a  public  soir^.    AUqII^ 
time  of  making  arrangements  for  this  festival  thefiUtei' 
trade  was  so  appalling,  that  the  directon  decided  that  & 
was  inekjpedicnt  to  hold  a  soii6e  under  such  cino 
stances. 


t^i 


EXAMINATION  PAPERS,  1865. 

(  ContinHed/rotH  fogt  638. ) 

The  following  are  the  Examination  Fspoi  set  is  w 
various  subjects  at  the  Society's  Final  Examiniticn;  ^t 
in  April  last : — 

MENSURATION. 

THBEB  boobs  AUiOWBO. 

1.  Prove  that  a  lain-fall  of  an  inch  givei  «boLl  :* 
tons  to  the  acre.  What  would  a  iidl  of  a  ceotiiaetrs  r*" 
to  the  hectare  ? 

2.  Show  how  to  measure  a  given  paraUdognni. 
The  perpendicular  distancesbetween the oum^fljw^ 

a  parallelogram  are  to  be  two  and  three  iDcliea :  ^  ^' 
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ana  of  tbo  leail  pandlelogrmm  which  tatuAos  this  coodi- 
tfoo ;  aod  ooDstraot  another  which  is  twice  this  area,  and 
tttiides  the  same  oonditioo. 

8.  Explain  the  cooBtruction  and  use  of  the  diagonal 
mU. 

4.  Find  the  area  of  a  right-angled  triangle,  one  side  of 
which  V  15  inches,  and  the  hypothennse  d{  feet. 

5.  A  rectangle  is  8ft.  6in.  long,  and  4ffe.  9in.  broad,  find 
id  cost  at  Is.  6d.  per  foot,  by  duodecimals. 

6.  Draw  a  plan,  and  find  the  area  of  a  field  ih)m  the 
fcDowiag  notes : — 

444  to  A 
182  264 

From  G  on  R 


886 
From 


to  G 
B  on 


564  to  B 
From  A 


7.  Prove  that  the  perimeter  of  a  square  is  leas  than  the 
penmeter  of  a  rectangle  of  the  same  area. 

faid  the  least  number  of  hurdles,  each  2  yards  long, 
wfaich  will  enclose  an  acre  of  land  of  rectangular  shape. 

8.  Find  the  cost,  at  £6  ISs.  per  rod,  of  the  outer  walls 
of  I  hoQse  85ft.  wide,  28tl.  6in.  deep,  and  85ft.  to  the  roof, 
tbere  being  a  gable  at  each  end,  fitting  82  courses  of  bi  icks, 
isckoning  4  oonrsas  to  a  foot,  the  first  l2ft.  being  2  bricks 
thick,  the  neat  16  being  14,  and  the  rest  1  brick  tfiick. 

9.  Find  the  area  of  a  circle  whose  diameter  is  1 18  inches, 
iDd  drcumferenoe  355. 

10.  Find  the  diameter  of  a  600-pound  cannon  ball  whoee 
pacific  gravity  is  7*2. 

11.  The  curved  surface  of  a  circular  cylinder  is  lOfb., 
the  areas  of  its  two  ends  the  same  as  that  of  a  circle  lOin. 
Id  diameter:  find  its  volume,  and  the  weight  of  the  water 
vbich  it  will  oonUin. 

12.  Prove  that  the  volume  of  any  pyramid  is  equal  to 
ne-third  of  its  base  into  the  height. 


8.  In  a  right-angled  triangle  G  =  90<> :  c  =:  7584  :  6 
s8000:  find  B,  when 

log.  7-584  =  -8798988  :  log.  2  =  -80108 

log.  sin.  84**  59'  =  9-7584106 :  diff.  for  V=-0001806 

9.  A  D  and  B  E  are  perpendiculars  from  the  angles. 
A  and  B  of  the  triangle  A  B  G  on  the  sides  opposite. 
Show  that  D  E  =  e  Gos.  G. 

10.  The  radius  of  the  circle  in8cril)ed  in  a  triangle, 

=  aSin..2.8m.^  SecJi 
2  2  2 

11.  Sum  the  following  series  to  infinity- 
Sin,  a  +  i.  Sm.  2a  -f  2.  Sin.  8a,  in, 

1.2  ^JS.3 

12.  The  elevation  of  Gader  Idris,  at  a  point  in  the 
valley  near  Dolgelly,  is  Got.  -i6;  at  Ty  Gwyn,  ^  miles, 
down  the  valley,  it  has  the  same  elevation ;  at  a  pohit 
half-way  between,  its  elevation  is  Got.  -^5.  Show  that  its 
height  above  the  valley  is      7     miles. 

18.  In  a  spherical  triangle  find  the  sine  of  the  angle  in 
terms  of  the  sides. 

14.  Find  the  area  («)  of  a  spherical  triangle  in  terms  of 
its  angles. 

15.  Aod  then  show  that — 

Got.-L  ==  Cot.   iL  Cot.-L  Gosec.  G  -f  Got.  G 
2  2  2 

16.  Given  B,  a  and  &,  and  Got.  $  =  Gos.  6  tan.  a, 
Prove  that  Sin.  (e  +  9)  =  Gos.  6  Sin.  0  Sec  a 


TRIGONOMETRY. 


TBXBB    HOUSS    ALLOWKD. 


V 


1.  Find  the  drcular  measure  of2^  4^  French  and  of 

'  5&  9*-6  English. 

9  r% \v-x  c!!«    o 2  tan.  fl 


2.  Prove  that  Sin.  2  a  =z 


1  +  tan.  >a 
Got.  a  Got.  b  +  1 


And  that  Cot.  {a—b)  =  ,,      ,       ,, 

Coi.  6  —  Coi.  a 

3.  If  A  B  C  be  a  triangle,  sidea  a  b  e,  then  e^  z= 
a*  ■{.  51 —2  a6  Cos.  G.  Adapt  this  to  logarithmic  compu- 
tuion. 

4.  A  B  C  is  a  triangle,  and  A  D  meeting  the  base 
In  D  divides  angle  A  into  two  angles,  m  and  n,  so  that 
8jn.  m  .^  c 

Prove  that  Got.  m— Got.  n  =  Got.  G— Got.  B ;  the 
angle  B  A  D  =  m. 

5.  Prove  that— 

(1)  »'"•  <^  +  *)  =  2  C«.  {«+  6)  +  |5l* 

ttm.a  Sm.  a 

(2)  Gosec.  2a  +  Got.  4a  =  Got.  a— Gosec.  4a. 

6.  Find  a  when 

(1)  Sin.  5a  =:  16  (Sin.  a]« 

(2)  Sin.  a  +  Sin.  2a  +  Sin.  3a  -f-  Sin.  4a  =  0. 


(8)  Cos.  a.-Go8.  2a  =  Sin.  3a. 
7.  If  A 


B  C  be  the  angles  of  a  mangle — 
(1)  a  {b  Cos.  G— c  Cos.  B)  =  6«— tf« 
(%)  ^*°*^  4.  ^'^'  ^  4-  tan.  G    ,    Un.  G  .   tan.B 
^  '  urn.  B  ■*■  tan.  C  "*"  tan.  A  "^ 
tan.  A  _ 


tan.B       tau.A 


CONIC   SECTIONS. 


THBBB    BOUBS    ALLOWED. 


tan.  U 


=  Sec.  A  Sec  B  Sec.  G  -2. 


Section  I.— Gbometbical  Conics. 

1.  Define  a  cone,  a  parabola,  the  focus  of  a  parabola, 
the  diameter  of  a  conic.  Show  that  in  a  parabola  the 
sub-normal  is  constant,  and  the  sub-tangent  is  double  of 
the  abscissa. 

2.  In  the  parabola  prove  that  Nf*  =  4AS  X  AN. 

3.  Tangents  which  meet  on  the  directrix  of  a  parabola 
are  at  right  angles  to  each  other;  and  the  line  which 
joins  the  pomts  of  contact  passes  through  the  focus. 

4.  Define  tangent  of  an  ellipse,  aod  prove  that  the 
tangent  of  an  ellipse  is  equally  inclined  to  the  focal 
distances  of  the  point  of  contact. 

5.  The  normal  at  a  point  P  of  an  ellipse  meets  the 
major  axis  in  G  and  the  minor  axis  in  G ;  prove  tliat 

PG  :  BG' : :  GB«  :  CA« 

6.  The  rectangles  contained  by  the  segments  of  two 
intersectlog  chords  of  a  central  conic  are  as  the  squares 
of  the  parallel  serai-diameters. 

7.  If  a  perpendicular  is  drawn  from  the  focus  of  a 
hyperbola  on  a  tangent,  the  point  of  intersection  lies  io 
the  auxiliary  circle. 

8.  Prove,  by  Projection  or  otherwise,  that  in  the 
hyperbola 

NP«  :  AN  X  NA' : :  GB«  :  CA«. 

9.  Define  asymptotes  of  a  hyperbola ;  and  oonstmot 
them  geometrically  when  the  hypsrbola  is  given. 

10.  If  an  ellipse  is  defined  as  the  section  of  a  cone  by 
a  plane,  find,  by  geometrical  construction,  the  centre, 
foci,  directrices. 

11.  If  a  circle  is  projected  into  a  central  conic,  show 
that  the  diameters  which  are  parallel  to  a  pair  of  supple- 
mental chords  are  conjugate  to  each  other. 

Section  II.— Analytioal  Gonios. 

12.  Determine  the  equations  to  the  straight  lines  pass- 
ing through  the  origin,  and  making  an  angle  of  45®  with 
the  line  az  -|-  6y  -|-  e  =  0. 

13.  Find  the  equations  to  the  internal  and  external 
bisectors  of  the  vertical  angle  of  a  triangle;  and  show 


tm 
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tb^  th«  baae  is  divided  internally  and  eztenudly  by  thaw 
lines  uto  parts,  the  ratio  of  which  is  the  same  as  that  of 
the  sides  of  the  triangle. 

*!.  ^*'  yf^  "  *^®  eqnation  to  the  ciiele,  paving  through 
the  ongm  and  making  given  intercepts  on  the  coordinate 
axes  7  find  its  radips  and  the  position  of  its  centre. 

15.  Defloe  pole  and  polar  of  a  circle.  If  the  polar  of 
the  cfarcle.  »•  +  y«  =;  r«,  is  A  «  +  B  y  +  O  =  O. 
What  i«  the  pUce  of  the  pole?  •        ^    i 

16.  The  equation  to  an  ellipse  beinga"  y«+*«  «*=a«  6*, 
find  the  lengths  of  the  focal  distances;  and  hence  prove 
that  SP  X  HP  =r  CD«;  that  is,  the  rectangle  oontkined 
by  the  Jocal  distances  ia  equal  to  the  square  on  the 
conrespondiug  conjugate  seni-diameter. 

*  17v^J«»*n«lyti<»lly  the  theorems  contained  in  1,  8. 
•»  7  of  |he  preceding  section. 

18.  Bhow  that  the  eqnation  a:*-f.yl»s  Jt  represents 
a  parabola  and  indicate  by  a  diagram  its  posiOon  reU- 
lively  to  the  co-ordinate  axes. 

19.  Determine  the  equations  of  Ihe  principal  axes  and 
W  the  asymptotes  of  the  hyperlwla 

8  «•  +  2  a^  —  yt  ^  4  --  0^ 


NAViaATION  AND  NAUTICAL  ASTRONOMY. 

tmaa  bqubs  allowed. 
J^otmmtkmmiB  yuttHm  te  k$  mmmtd  «i  mtk  mction, 

L 

1.  Prove  that  the  sides  and  angles  of  the  polar  triangle 
of  a  spherical  triangle  are  respectively  the  supplements  of 

2  *nPu®*  *^  ■**•  ^  ^^^  primitiTe  triangle. 

2.  The  stdes  of  the  angles  of  a  spherical  triangle  are 
proponional  to  the  sloes  of  the  opposite  aides. 

9-  Prpye  Napier's  analogies. 

II. 

1.  State  Napier's  mles  for  the  solntion  of  a  right-angled 
triangU,  fnd  prove  them  when  one  of  the  aides  U  tOten 
m  the  middle  pari. 

S.  Perpendlculan  are  drawn  ftom  the  angles  A,  B,  0  of 
any  triangle,  meeting  the  opposite  rides  in  D,  £,  F  ra- 
spectlyelv ;  show  that  lan.  B  D,  tan.  0  £  tan.  A  F  =z 
tan.  D  0  tan.  Jfi  A  un.  F  B. 

8.  Haying  given  two  angles  and  aide  opposite  to  one  of 
ttiom,  eolve  the  triangle. 

m. 

1.  Required  the  compass  course  and  distance  from  A  to 
By  given 

Ut.  A  r*  18'  N.  Variation  II  pto.  E.  long.  A  2^  10' W. 

"•  ?  ^u.  ^.'  ^-  Deviation  t^  45'  JB.     „      B  2^  10'  W. 

fbllowt.- ^  '^"^  ^'  •^•'  ^^°«*  ^^  ^^'  ^''  "^^  " 

08  6     N.W.      N.b.B.      .,1  40  MV  W 

^0  E.b8   N.N.B.  ;  1*  :;  :;     toZl 

Beouired  the  Ut.  and  long.  in. 
8.  A  •hfj  ssfls  in  t  gr«at  circle  from  aplaoe  lat.  IS**  10* 

lg«  ifP^^^^C*  1***  ^^.^'^  ^*-  5»^  27'  N.,  long. 
l«*X(yW.    Jind  the  lat.  and  long,  of  the  vertex. 

IV. 

««V  ^  ^'J^^'  J?*?  observed  mer.  alt.  of  1,  Draconis 

^^"  *^^2'*'**'.^^>  ^«  »0*  •O'  80^,  the  index  error 

I!!  7^  }  ^'^^^f  ?«^f^*  ^^  *^«  «y«  •bove  the  sea 
^•Jl^feet.    Requhwl  the  latitude. 

ing.  Its* 84/  the  oba.  alt.  of  snn^s  LL.  was  «•  46' cI* 
?«^"i.^".^  *»SP«»  •*•  «•  16'  W.  rship'e  head 

ketfiltftlMsiretOfsel.    Be|iiMI the Vuialioii. 


V. 

1.  Prove  that  tan.  course  =is^'^^^ 

Mer.  diff.  lat 
Construct  the  figure  for  the  following  ezainpl»-OiT« 
diff.  long.  =z  171'  JS. ;   mer.  diff.  lat.  =  W  N.,  to  fi&d 
the  course. 

2.  Explain  a  Mercator's  chart,  and  show  how  to  bd 
the  latitude  and  longitude  of  a  place  on  it. 

8.  Show  how  to  nod  the  latitude  and  loogitndeoftiit 
vertex  when  a  ship  sails  in  a  great  circle  from  om  put 
to  auother. 

VI. 

1.  June  22,  in  lat.  by  account  30*>1 6' N.,  long.  110*  15 
E.,  the  following  observations  were  made  :— 

Mmu  jdme  nmrij.     ClveBSaisitr.Ota.  Alt.  8oa*tLL.TnubiBk 
9h.  dOm.  a.m.      2h.  31^2r      64®  62' 60*     EM 
2h.  18m.  p.m.      7h.  22'  19*      68®  46'  60*    WU 
The  run  of  the  ship  in  the  interval  was  N.b.W.  2$b>i 
the  index  error  was  -|- 1'  l^,  and  the  height  of  hvt 
1 6  feet.    Required  the  latitude  at  the  time  of  maHpi  4e 
second  observation. 

2.  Feb.  1, 1866,  at  4h.46m.p.m.  in  UtitQde49«l(r5. 
long.  4«*  SO'  W.,  the  following  obeervatlou  were  oidt> 

01ii.alt.VeBBf,  Otw.aIt.  Ota.  dig. 

W«t  of  MtrldJui.       Moon*!  hU  ML. 

86<>  6'  40"        009  W    (yr        27^  KT  (T 
Index  emv  —  1/  16"  -i-  V  W  -.  1'  ly 

The  height  of  the  eye  was  17  feet    Required  the  loeii- 
tude. 

vn. 

If  Show  that  the  hour  angle  of  a  beanoly  body: 
R.  A.  mean  sun  +  ship  mean  time  —  IL  A.  hmn^ 
body. 

2.  Prove  the  rule  for  finding  the  vanation  of  th«  e» 
pass  l^an  observed  amplitude  of  the  son. 

8.  Prove  that  the  en-or  in  the  hour  angle  is  Isutiii 
given  error  in  the  altitude  when  the  ann  is  on  the  pis» 
vertical. 

Vtll. 

1.  The  arc  of  a  sextant  is  divided  into  twice  the  sa- 
ber of  degrees  due  to  its  length ;  explain  by  a  figure  tx 
reason  for  this. 

2.  DeA.Tibe  the  azimuth  eompaa,  and  show  how  ii « 
employed  to  observe  the  bearing  of  the  sun. 

8.  Explain  accurately  all  the  ways  yon  know  bgr  vfcll 
the  index  error  of  a  sextant  may  be  obtained. 


THE  COMMITTEE  OF  COUNCIL  ON 
EDUCATION. 

A  blue  book  has  been  pnblished  containing  the  npff 
of  the  Committee  of  the  Privy  Couocil  on  ]£lQCft(i«  E 
the  Queen  in  Council  for  the  year  1864. 

During  the  year  1864.  as  compared  with  1869.  tk 
number  of  schoois,  or  of  departments  of  achooli  ob4 
separate  teachers,  which  were  actually  inspected,  wis 
creased  by  688,  and  the  number  of  diildrao  by  4"  552 
The  number  of  certificated  teachers  was  increased  by  Til 
The  number  of  new  Bchcolhouses  built  was  92,  oowpr*  Jj 
(berides  class-rooms)  142  principal  school  room^and  ^ 
dwellings  for  teachers;  44  other  schools  wereeoU'^ 
improved,    or    furnished    afresh;    accommodation  ^^ 
created  fer  20,561  children,  exclusive  of  the  icbooi^  im- 
proved or  newly  furnished  but  not  enlarged.    The  \r^' 
tors  visited  11,818  daily  schools  or  departments  of  ai 
schools  under  separate  teachers.    Tl^y  found  prweot  s 
them  1,188,291  children;  10,198  oertificatsd  teicbtT>: 
608  aisistant  teachers;  and  11,712  apprentice.    0(^' 
schools  or  departments  2,281  were  for  boysoolr;  U^ 
for  girls  only ;  in6,189boyf  and  girls  were  iBitnHtai  I*'' 
gather;  1,600  were  confined  to  infanta (chSdren o^' 
seven  years  of  age;;  andSM  to  sight  aehelan.  Ofv* 
chUdren,  688,810  were  malee,  and  499,481  wvs  kmi^ 
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The  intpeetora  also  viiited  89  separate  traioing  colleges, 
oeeupiid  by  2,789  stndents  in  preparation  for  the  offic«  of 
Mhoulmaster  or  schoolmistnMS.  In  Deoember  last  these 
atodeoU,  and  1,767  other  candidates,  were  simnltaneeujily 
tzimioed  for  the  end  of  the  first  or  second  year  of  their 
training,  or  for  admiasion,  or  for  oertiticates  as  acting 
teachers. 

Of  the  26  reports  on  elementary  schools  by  her  Ma- 
JMty'd  inspectors,  which  are  included  in  this  volume,  two- 
thirds  contain  a  decidedly  favourable  judgment  of  the 
vorkiag  of  the  revised  code,  so  far  as  relates  to  the  change 
iotrodtued  by  it  into  the  mode  of  examination  and  pay- 
ment. The  less  favourable  judgments  turn  chiefly  on  ob- 
nrvations  of  a  tendency  to  neglect  higher  subjects  of  in- 
ftuotion,  and  to  dispense  with  pupU-teachers. 

Benpecttng  the  income  of  the  training  colleges,  the 
oommittM  ohiervei : — **  We  oannot  help  noticing  that 
OQt  of  an  income  (1864)  of  £121,241,  to  which  the  State 
ooQtribnted  £96,166,  for  the  support  of  the  89  training 
ouli^ae  inspeoted,  only  £41  18^.  lOd.  is  returned  as  de- 
rived from  collections  in  churches  and  chapels.  If  an 
anousl  sermoo  wera  preached  in  each  church  or  chapel  of 
iha  diocese,  or  religious  communion,  with  which  each 
(olliga  is  connected,  on  behalf  of  its  lunds,  these  institu- 
tioof  would  become  better  known  to  the  public,  and  might 
obtain  more  general  support." 


WOBKINQ  MEN'S  CLUB  AND  INSTITUTE 

UNION. 

The  annnal  meeting  of  this  institution  was  held  on 
MoDday,  2ud  imtt.,  in  the  Lower-hall,  Kzeter-hall ;  Lord 
Broughain  in  the  chair.  The  report,  which  was  read  by 
the  secretary,  the  Rev.  Henry  Solly,  sUted  that  41  new 
dnbd  and  institutes  had  been  esUbli^thed  during  the  past 
ftar  under  the  impulse  and  guidance  ef  the  union,  which, 
idded  to  the  number  previously  established,  made  a  total 
of  116  clube  formed  by  the  union  during  about  two  years 
lad  a  half  of  active  operation.  From  a  return  which  had 
been  received  from  about  half  of  the  clubs  in  the  king- 
iom,  it  appeared  that  they  numbered  14.667  ordinary 
Deinbere  and  958  hon.  members — the  average  number  of 
Deiul)ers  to  each  club  being  228  ordinary  and  about  13 
H>n.  luembers.  Therefore  if  the  remaining  70  or  80 
Os-ieties  which  had  not  sent  in  returns  contained  about  the 
une  number,  there  would  be  a  total  of  about  30,000 
idinary  and  nearly  2,000  hon.  members  in  the  dabs 
nd  institutes  of  Great  Britain.  Throughout  the  country 
nd  in  the  metropolis  new  clubs  were  being  organised, 
Bt  io  South  London  and  Bethnal -green,  where  they  were 
re-eiuiaently  needed,  greater  difficulty  and  deUy  in 
>rmiu£  them  had  been  experienced  than  in  almost  any 
vt  of  the  country,  mainly  owing  to  the  want  of  resident 
3cal  gentry.  The  fiuaucual  statement  showed  the  re- 
alpts,  iocluding  balance  of  £92,  and  donations  £1,125,  to 
ziauut  to  £1,609,  and  the  expenditure  to  £1,470,  leav- 
g  a  balauce  of  £189  in  hand.  The  meeting  was  ad- 
yat-med.  by  Lord  Lytteltoo,  Lord  £bury,  l£.  Layard, 
.P.,  Dr.  Bowkett,  Mr.  Bainbridge,  Mr.  Vyse,  Mr. 
iarriatt,  and  others,  and  resolutions  were  passed  adopt- 
g  the  report,  re-electing  the  officers,  acknowledging  the 
i(>ortance  of  the  operations  of  the  union,  and  app^ling 
r  iuereased  and  more  regular  public  support. 
At  the  conclusion  of  the  businees,  Loid  Brougham  said 
at  the  object  of  this  important  movement  was  to  give  to 
e  work'mg  man  an  opportunity  of  combining  amusement 
ith  hia  work,  and  spending  one  or  two  of  his  spare  hours 
the  evening  in  a  manner  which,  whilst  harmless,  would 
ove  highly  profitable  to  himself.  A  working  man,  by  the 
tablishment  of  these  clubs,  was  relieved  from  the  neces- 
y ,  'Which  in  many  cases  was  a  moat  disagreeable  one,  of 
kvinj^  company  at  his  own  home,  where  he  could  ill 
commodate  a  friend  for  an  hour,  »a  he  could  now,  with- 
it  the  alighteat  inconvenience,  enjoy  the  oonvenation  of 
■  f  elXow  workmen  and  the  amusements  which  were  there 
orided  for  him.    A  ftiend  of  hii  from  Carlisle  baditated 


that  the  working  men's  club  at  that  place  had  proved  a 
(kilure,  but  he  (the  noble  lord)  had  discovered  that  the 
failure  was  consequent  upon  the  club  taking  simply  the 
lorm  of  a  reading  room.  A  reading  room  was  undoubt- 
edly an  ezoelleni  thing,  but  the  other  characteristics  of  a 
club  nmst  be  joined  with  it  to  render  it  successful.  It  had 
been  said  that  there  was  a  slowness  on  the  part  of  the 
working  men  to  join  the  clubs,  but  that,  he  thought,  must 
aii«e  from  the  fact  that  they  had  not  had  their  operations 
and  advantages  sufficiently  explained.  He  was  certain 
that  if  that  were  clearly  and  properly  done,  the  working 
men  would  not  be  slow  to  taae  advanUge  of  the  sugges- 
tions oflfered  to  them.  A  great  change  had  tskeo  pl«ce 
during  late  years,  be^nning  at  Rochdale  and  extending 
over  Lancastiire  and  xorksnire ;  in  fact,  over  the  greater 
part  of  the  north  of  England — he  meant  the  system  of  co- 
operation, which  was  now  becoming  such  a  great  power  in 
this  country.  The  cooperative  system  was  most  import- 
ant to  the  working  man,  inasmuch  as  it  tended  to  better 
his  position  in  every  respect,  and  he  had  no  reason  to  sup- 
pose that  the  working  classes  themselves  would  not  look 
upon  it  in  that  light,  and  that  the  clubs  and  institutes 
which  had  been  established  would  not  be  warmly  sup- 
ported by  them. 

A  vote  of  thanks  having  been  accorded  to  the  noble 
lord,  the  proceedings  terminated. 


SiLxwoBx  DissasB  iH  Feaiicb.— An  error  oooomd  in 
the  notice  on  this  subject  in  the  Journal  of  the  80th  •f 
June,  page  542.  In  the  report  in  the  Momtmtr  the 
quantity  of  eggs  or  seed  required  annually  in  France  was 
incorrectly  given :  the  actual  quantity  required  annaidly 
is  thiity  thousand  kilogrammes,  or  tliirty-three  tons. 

Amothsb  Nkw  Kind  of  Wbitimo-ink. — M.  Mathieu 
Plessy,  of  Paris,  manufacturer  of  pyrogallic  acid  for  pho- 
tographic purposes,  has  invented  anew  ink,  which  is  said  to 
be  composed  of  a  mixture  of  the  products  of  his  factory 
with  the  colouring  matter  of  dye  woods.  It  is  said  to 
possess  all  the  qualities  of  the  best  ink,  and  to  be  entirely 
free  trom  their  common  faults,  not  liable  to  form  deposits, 
or  to  become  thick  and  mouldy,  to  flow  with  great  free- 
dom, and  to  dry  on  the  paper  almost  instantaneously. 

Public  WosKSHora  fob  Abtisams.  —  At  a  recant 
weekly  sitting  of  the  St.  Marylebone  Vestry,  an  important 
discussion  arose,  on  a  motion  by  Dr.  Richardson,  to  invite 
all  the  other  metropolitan  vestries  to  elect  two  members 
each,  with  their  medical  officer  of  health,  to  consider  the 
desirability  ot  taking  steps  for  the  erection  of  public  work- 
shops in  the  various  parishes,  for  the  accommodation  of 
artiuns,  who  at  present  worked  in  their  own  small  and 
crowded  houses  and  rooms,  and  as  to  the  propriety  of 
obtaining  an  Act  for  the  esublishnient  of  such  workshops, 
similar  to  the  *' Baths  and  Waah-houses  Act."— Dr. 
Richardson  said  be  had  brought  forward  this  subject  on 
sanitary,  moral,  and  social  grounds.  With  respect  to  the 
first,  he  was  prepared  to  prove  that  epidemics  were  fright- 
fully increased,  and  even  introduced,  into  families  of  the 
upper  classes,  through  clothes  being  made  in  ciowded 
rooms,  where  fever  prevailed.  Many  poor  men,  over- 
whelmed with  debt,  were  unable  to  provide  proper  plaoea 
for  their  labour,  and  consequently  could  not  do  their  work 
in  a  proper  manner,  whilst  others  had  no  conveniences 
for  pursuing  their  avocations  at  all. — ^Mr.  Filmer  opposed 
the  motion,  on  the  ground  that,  though  the  proposal 
might  be  an  excellent  one,  brought  forward  as  a  publb 
institution,  or  started  by  a  limited  liability  company, 
he  really  thought  it  was  one  quite  beyond  the  provinee  of 
a  parochial  bmrd. — After  some  further  discussion,  the 
motion  was  negatived. 

Ths  CoLooNn  ExBiBmoN.— The  foUowioig  is  a  list  of 

prices  and  distinctions  awarded  to  British  eshibiton  :— 

,  To  the  Fowler's  Steam  Plough  Gompftngr  (Linlted),  Hm 


662 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  July  7,  1866. 


fint  prize  of  £150,  for  the  best  steam  plough*  and  £75 
for  the  best  traction  engine ;  to  Messrs.  Mereweather  and 
Sons,  London,  the  fint  prize  of  £75,  for  the  best  steam 
fire  engine ;  to  Messrs.  Shand  and  Mason,  London,  a  gold 
medal  for  ditto;  to  Messrs.  Clayton  and  Shuttleworth, 
Lincoln,  a  gold  medal  for  steam  engine  and  thrasliing 
machine;  to  Messrs.  Homsbys,  of  Grantham,  gold  medid 
for  ditto ;  to  Messrs.  Ransomes  and  Sims,  of  Ipswich,  gold 
medal  for  ditto;  to  Messrs.  Garrett  and  Sods,  Letston- 
Saxmundham,  gold  medal  for  ditto ;  to  Messrs.  Smyth 
and  Sons,  Peasenhall.  gold  medal  for  drills ;  to  Me^ssrs. 
Bossell  and  Sons,  Wednesbuty,  gold  medal  for  tubes. 
The  jurors  also  award  silver  medals  to  the  following 
firms : — Bobey  and  Co.,  Lincoln,  for  threshing  machine 
and  engine;  Bentall,  of  Heybridge,  for  chaff  machines, 
&c. ;  Mr.  Kent,  London,  for  domestic  contrivances ;  Mr. 
l^icholson,  of  Newark,  for  horse  rake ;  Messra.  Fnrness, 
Inewich,  for  steam  engine,  threshing  machine,  and  mills ; 
the  Beading  Iron  Works,  Reading,  for  steam  engine, 
threshing  machine,  and  horse  works;  Mr.  Robert  Boby, 
Bury  Sr..  Edmnnds,  for  patent  self- cleaning  corn  screens, 
and  for  patent  double-action  haymaking  machine ;  Boston 
and  Proctor,  Lincoln,  for  steam  engine  and  threshing  ma- 
chine; Baigeta  and  Key,  London,  for  reaping  machine; 
Messrs.  Saniuelson  and  Co.,  Banbury,  for  mowing  ma- 
chines; Woods  and  Cocksedge,  for  bean  mill.  Bronze 
medals  are  awarded  to  Messrs.  Webb  and  Sons,  Stow- 
market,  for  the  best  leather  driving  hands ;  to  Powis  and 
Co.,  London,  for  steam  sawing  machinery ;  to  Barrett  and 
Co.,  Thirsk,  for  reaper;  to  Kemp,  Murray,  and  Co.,  Stir- 
ling, for  reaper ;  Gwynn  and  Co.,  London,  for  centrifugal 
pumps.  Honourable  mention  to  Mr.  Goodcher,  Workbop, 
for  threshing  machine  beaters.  This  list,  in  which  aloiost 
all  the  first  and  most  important  prizes  awarded  in  the 
agricultural  machine  depaitment  are  included,  shows 
fuifijiently  that  Great  Britain  still  maintains  her  supe- 
riority over  the  rest  of  the  world  in  this  department 


Cinnnttrrt 


Ohimmts  akd  Druooists.— The  following  is  the  re- 
port of  the  select  committee  of  the  House  of  Common^  to 
whom  were  referred  the  Chemists  and  Druggists  Bill, 
and  the  Chemists  and  Dru^gisto  (No  2.)  Bill:— "  Tour 
oommittee  have  examined  witnesses  on  the  general  ques- 
tions raised  by  the  provisions  conUined  in  the  two  bills 
committed  to  them,  and  have  heard  evidence  in  support 
of  the  Chemists  and  Druggists  (No.  1)  Bill.    Your  com- 
mittee then  passed  the  following  resolutions :— 1.  That 
no  compulsory  examination  or  registration  under  the 
bills  referred  to  the  committee  should  l>e  required  of  per- 
Bcms  now  carrying  on  the  trade  of  chemists  and  druggists. 
2.  That  the  bill  do  provide  that  no  other  person  shall, 
aOer  a  day  to  be  fixed  by  the  bill,  sell  certain  dangerous 
drugs,  to  be  scheduled  in  the  bill,  unless  he  shall  be  ex- 
amined and  registered.     By  the  adoption  of  the  second 
resolution  as  an  amendment  to  a  proposal  that  pei-sons 
compounding  medicines  from  the  prescriptions  of  medical 
men  should  also  be  examined,  your  committee  decided 
against  the  principal  provision  contained  in  the  Chemists 
and  druggisU(No.  I)  Bill,  and  they  accordingly  resolved 
to  proceed  with  the  Chemists  and  Druggists  (No.  2.)  Bill. 
After  several  clauses  of  the  bill  were  passed,  considerablr- 
difficulty  arose  in  providing  for  the  first  formation  of  the 
council  to  which  the  duty  of  regulating  the  examination 
of  chemists  and  druggists  was  to  be  intrusted  ;  and  your 
committee,  considering  the  advanced  period  of  the  session, 
were,oompe]led  to  abandon  the  expectation  of  anv  useful 
result  ftt)m  a  further  consideration  of  the  bill.      Having, 
therefore,  disposed /»ro/orma,  of  the  remaining  clauses, 
they  came  to  the  following  resolution :— "  That  inasmuch 
M  there  appeara  to  be  little  prospect  of  any  satisfactory 
twmination  to  the  labbura  of  the  committee  in  the  pre- 
•ent  seasion,  it  is  desirable  that  the  evidence,  so  far  as  it 


has  been  already  taken,  and  the  prooeedingi  of  thsoon. 
mittee,  be  reported  to  the  houae,  aooompaoted  bjr  i  n. 
commendation  that  the  government  sboold,  early  in  the 
new  parliament,  bring  in  a  bill  on  the  subject  refcmdte 
the  committee.  Your  oommittee  have  in  concJnnoDto 
report  that,  in  their  opinion,  it  is  not  expedient  to  {(»> 
ceed  further  with  either  of  the  bills  which  bare  bM 
committed  to  them." 


bairns. 


Railwats  in  Viotobia. — The  expTMsed  iutestioBof 
the  Government  to  lease  the  Victorian  railways  u  m 
as  they  should  have  received  sufficient  iofomiatioo  in 
home  to  enable  them  to  see  their  way  dearl/jtte 
natural  result  of  the  expensive  manner  in  whtc|lill.^ 
terial  trunk  lines  have  been  executed.     Similar  ecan- 
gance  seems  to  have  prevailed  in  New  South  Wik 
Instead  of  starting,  as  would  appear  reasonable,  frnte 
head  of  the  river  navigation,  the  only  two  lines  at  pted 
in  working  order  from  Sydney  to  Newcastle,  lie, fiottki 
greater  part  of  the  way,  side  by  side  with  a  osTigiht 
tideway,  and  the  available  money  has  been  already  M-kf 
exhausted  at  the  time  they  have  run  themselves  tot  Mud 
still  among  the  intricacies  of  the  Bine  Moootaini.  li  i 
difficult  to  say  what  number  of  yean  may  be  requisite  o 
carry  the  Goulbum  and  Penrith  lines  etfectnaUy  ae^oa 
the  highlands  into  the  level  of  Riverina.     The  teunl 
cost  of  the  Great  Southern  fiatlway  from  Parrvuti 
Junction  to  Picton,  and  estimated  cost  from  Pictoo  ti 
Goulbum,  are  given  at  £1,897,799.     The  actual  cot  tf 
the  Great  Western  Railway  from  the  ParramatU  Ja» 
tion  to  Penrith,  and  estimated  cost  from  Peorith  tt 
Bathurstat  £146,852 ;  sums  which   are  indeed  at  tfi* 
duced  rate  from  those  of  Victoria,  but  which  New  Soct 
Wales  has  far  less  power  of  meeting.      The  case  of  V]d> 
toria  is  not  so  desperate,  but  it  is  more  owing  to  tbi^ 
cilitiee  of  the  terrain  than  any  superior  wisdom.   K  iki 
pass  through  which  the  line  reaches  Sandhurst  hiid  ft^ 
sented  the  same  natursCl  difficulties  as  Che  tangled  fo- 
pices  beyond  Picton  and  Menangele,  the  termioiu  w«ii 
never  now  havb  rested  on  the  Murray.    As  it  is  faroc?! 
by  the  fortunate  depression  in  the    dividing    raogt  I 
has  reached  both  Ecluoea  and  Ballarat,  but  at  a  catA 
eight  millions.    Against  £404.808  whk:h  is  set  dovfi* 
intei^est  for  the  loan,  and  £116,912  working  expeDs«,<ili 
lectively    £521,720,    the    receipts  for    the  year  1^ 
amounted  to  £480.332,  showing  a  deficiency  of  £4L^ 
A  colonial  journal  says : — **  Experience  has  shovn  Urt 
Government  railways  are  expo^  to  the  same  eoc*- 
brances  which  make  the  greater  number  of  public  os^ 
takings  far  more  expensive  than  private  ones.    ^ 
officials  at  fixed  salaries  will  never  work  as  efficientlv  tfi 
cheaply  as  individuals  whose  profit  depends  upon  thtf 
success.    They  likewise  offer  an  enormous  field  (or  p&^i 
cal  jobbery." 

Cotton  CoLTrvATiOH  in  Qvkbnslakd.— It  is  imvIs 
come  a  general  belief  that  cotton  will  thrive  best  «b0 
grown  on  land  which  has  been  a  few  yean  undn  eel» 
vation,  and  that  it  is  not  the  best  crop  to  pat  io  w 
ground.  One  of  the  principal  growere  in  this  colc&j  bs 
left  a  considerable  quantity  of  his  last  year's  crop  of  a> 
Ifland  in,  to  test  the  opinion  generally  expresRed— tflt 
there  is  no  need  to  sow  every  year,  but  so  tar  he  i»  ^ 
content  with  the  result.  He  is  of  opinion  that  the  tat 
saved  in  planting  is  not  equivalent  to  the  great  idns- 
tage  of  loosening  and  turning  the  soil,  which  i^.  of  cao^ 
impossible  when  the  plants  are  left  in  the  gioiiiid>  ^ 
has  about  fifty  acres  altogether  under  crop,  and  ht  bc^ 
not  to  have  less  than  a  bale  per  acra.  This  ii  tfa«  ^ 
season  that  the  larger  sum  of  £10  per  bale  prmmn' 
given  by  Government,  but  is  to  be  hoped  that  iht<  vtiJ  ^ 
extended  another  season  or  two.  The  Man;b<^' 
Qtieensland  Cotton  Company  has  dearad  344  serva  *f 
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'bioh  121  acres  are  under  New  Orleaiui  ootton,  which 
»ka  well  aod  promiBes  to  yield  a  good  crop.  The  area 
Dder  Sea  Island  conriBia  of  33  acrefly  of  which  15  are 
Itots  of  last  year,  which  have  been  praoed.  These  are 
ided  with  bolla,  and  the  quality  is  ftilly  equal  to  that 
Id  hst  year  at  is.  6d.  per  lb.  Three  bales  have  already 
lea  picked,  and  it  is  estimated  that  the  yield  will 
trage  one  bale  per  acre.  The  total  area  under  cultiva- 
» is  154  acres,  not  quite  so  many  as  last  year,  but  promis- 
g  mnch  more  satisfactoiy  results.  . 
JfuH  IN  VioTOBXA. — The  extent  of  the  Victoria  fishing 
mod  18  immense.  In  Port  Philip  Bay  there  is  an  area 
forer  700  square  miles,  with  a  coast  line  of  about  130 
lies,  well  supplied  with  6sh ;  and  in  Western  Port  Bay 
WA  300  square  miles,  one  immense  fishing  ground,  and 
ill  more  plentifully  supplied  with  better  fi&,  and  with 
eout  line  of  120  miles,  including  French  and  Phillip 
Uods.  Both  bays  are  landloclcM,  and  in  every  way 
roarable  for  fishing.  The  following  are  the  descriptions 
ytk  foaod  in  these  hajB.  Schnapper,  from  2  lbs.  to 
IDs.,  even  30 lbs. ;  rock  ood,  flat  head,  garfish,  whiting, 
Wff  fish,  mullet,  gurnet,  ling,  perch,  mackerel,  butter 
sh,  10  lbs.  to  20  lbs. ;  salmon  trout,  white  salmon,  bream, 
l<in,  floonders,  and  kingfish,  also  crayfish,  shrimps,  and 
fitm.  There  is  one  immense  bank,  extending  south 
d  east  from  the  eastern  entrance  of  Western  Port, 
'tnniag  with  schnapper,  rock  ood,  and  other  fine  fish, 
M  woald  of  itself,  even  as  fu*  as  now  known,  supply  a 
^6  fisheiy.  It  has  been  ascertained  that  the  banks 
tnding  to  the  eastward  of  King's  Island,  Rabbit 
md,  and  Dorner  Inlet,  besides  batterfish,  jewfiah,  and 
ton,  abound  in  fiounders  of  large  size  and  of  the  finest 
ility ;  aod  as  the  straits  average  less  than  45  fathoms, 
d  with  much  sand  and  shell  bottom,  most  favourable 
'  tnwling,  it  is  only  requisite  to  have  proper  boats  to 
to  as  ample  a  supply  in  winter  as  in  summer. 
Knas  IN  SouTB  Austbalia. — There  are  now  seven 
rting  mines  on  the  peninsula,  nearly  all  of  which  may 
•id  to  be  paying  mines,  viz.,  Moonta.  WallutM),  New 
nwall.  Yelta,  KarkarilU,  Kurilla,  and  South  Wal- 
DO.  The  Moonta  is  probably  the  richest  mine  in  the 
^,  standing  almost  unrivalled  for  the  richness  of  its 
Deril  deposits.  It  is  stated  that  the  monthly  produce 
BTB  varies  from  1,500  to  1,800  tons,  worth  at  least  20 
*  cent,  of  pure  copper.  Very  rich  black  ore  is  also 
Dg  raised  from  the  mine,  besides  sulphides  and  cu- 
M«8  of  various  per  centages.  Next  in  importance 
ids  the  Wallaroo  mine,  near  Eadina,  the  quantity  of 
raised  from  which  nearly  equals  that  of  the  Moonta, 
» the  qnality  is  inferior  by  5  to  7  per  cent.  A  large 
Mion  of  strength  haa  lately  been  received  at  this 
Is,  sixty  men,  with  their  families,  having  just  arrived 
&  England. 

hsEp-rABMiNO  IN  VioTOBiA.— Opinions  are  said  to  be 
■Dgipgas  to  the  feeding  capabilities  of  this  country,  and 
I  principally  because  of  the  fencing  and  subdividing 
Dviy  sheep-runs,  as  well  as  of  the  necessity  for  keep- 
small  flocks  by  farmers  on  limited  spaces  of  ground, 
iere  the  old  system  of  shepherding  on  the  open  pa*<ture 
^U  followed  there  has  been  little  or  no  improvement 
t^is  respect,  but  even  by  fencing  alone  the  feeding 
abilities  of  any  tract  of  land  are  vastly  increased, 
ten  driven  to-and-lro  in  large  numbers,  the  sheep 
nple  under  foot  and  destroy  as  much  as  they  eat,  and 
ch  of  the  food  they  do  get  is  wasted  in  the  exertion 
talking  much  further  than  they  otherwise  would,  and, 
Bn  grass  is  scarce,  in  racing  a- head  for  the  little  that  is 
»  picked  up,  and  when  allowed  to  follow  their  own 
(ination,  as  they  are  within  fences,  there  is  no  burry  or 
IjQg.  no  more  travelling  than  is  actually  necessary,  and 
is  or  no  grass  is  so  trampled  upon  as  to  be  wasted. 
6  loss  from  driving  alone,  even  by  the  most  careful 
pherds,  is  considerable,  and  should  not  be  overlooked 
alculatiDg  the  advantages  of  fencing-in  a  run.  Thus, 
»timating  these  the  saving  of  wages  is  but  a  trifling 
«ot  gained  in  comparison  with  the  saving  of  grass  and 


the  ooDsequent  increase  in  the  number  of  aheep  the  same 
extent  of  ground  will  keep.  The  grazing  capabilitiea  of 
many  of  the  runs  have  been  doubled  by  fencing  alone ; 
land  which  before  only  kept  one  sheep  to  two  acres,  is  now 
a  sheep  per  acre,  and  keeping  them  in  better  condition 
throughout  the  year,  while  on  limited  portiona  of  the 
best  land,  well  subdivided,  even  two  or  three  aheep  to  the 
acre  are  kept  all  the  year  round,  or  nearly  so,  and  this  on 
the  natural  grasses,  improved  only  by  the  long  feeding 
down  and  manuring  of  the  sheep  kept  thereon.  The 
gradual  introduction  of  English  grasses  and  olover  has 
helped  materially,  in  places,  towards  this  improvement, 
but  these  do  not  spread  much  except  when  the  land  has 
been  broken  up. 


ANTOors  Joseph  Wibbtz,  painter,  sculptor,  and  writer, 
bom  at  Dinant,  in  Belgium,  in  1806,  died  at  Brussels  last 
week.    He  was  a  pupU  of  Van  Br^e,  and  won  the  grand 

Erize  of  the  Belgian  Academy  in  1822.  He  executed  a 
irge  number  of  large  historical  works  of  importance,  and 
wrote,  amongst  other  things,  "  Memoirs  of  the  Life  of 
Rubens." 

Nils  Andebsok.  Professor  of  Fainting  in  the  Academy 
of  Stockholm,  died  recently  at  the  age  of  forty-six.  fie 
studied  for  some  years  under  M.  Couture,  of  Paris,  and 
afterwards  founded  a  school  in  Stockholm,  which  has  pro- 
duced many  distinguished  painters. 


Unblitaturns  Issseir* 

L'AffTBONOxn  Au  XIX>».  Sibolb.    Par  M.  A.  Boillot. 
1  vol.,  12mo.     (ParU:  LHdier  and  Cie,)    A  carefully 
executed  history  of  the  progress  of  astronomical  aoienoe 
from  the  earliest  period  to  the  present  day,  by  a  mathe- 
matical professor  who  is  also  sdentiflo  editor  of  the  ifont- 
teur  UniverMl,  and  contained  in  a  single  volume  of  small 
size.    The  work  is  intended  for  general  readers,  contains 
all  the  principal  facts  relative  to  the  subject  which  it  treats, 
is  clear  of  technicalities,  is  written  in  a  lucid,  pleasing 
style,  and  exhibits  the  utmost  impartiality  in  treating  of 
the  labours  and  discoveries  of  the  astronomers  of  foreign 
nations.    In  fact  the  English  element  is  very  prominent 
in  M.  Boillot's  book:  he  not  only  does  full  Justice  to 
Newton,  Flamstead,  Halley,  Bradley,  Captain  Cook,  the 
Hersch^,  Hind,  Airy,  Nasmyth,  Lord  Bosse,  and  other 
Englishmen,  but  the  entire  volume  ahows  that  M.  Boillot 
is  very  conversant  with  both  the  literature  and  science  of 
our  own  country.    The  first  chapter  contains  a  short 
sketch  of  the  labours  and  notions  of  the  old  astrologers, 
which  will  be  very  welcome  to  the  general  reader.    Of 
Newton,  M.  Boillot  speaks  with  the  greatest  enthusiasm : 
— "The  great  Newton,  the  creative  mind,  the  precise 
thinker,  and  fruitful  genius,  meditating  on  Eeplei^s  law 
and  on  the  special  ruovemeots  of  the  moon,  was  oissatisfied 
with  the  result  with  which  the  science  of  his  day  fur- 
nished him.    He  saw  that  the  force  then  called  we^hi  or 
heavineu  might  well  extend  to  the  moon,  and  he  verified 
the  truth  of  his  idea.    His  mind,  stimulated  by  this  first 
success,  assumed  increased  activity,  and  finished  by  dis- 
sipating all  the  clouds  that  had  obscured  the  view  of  the 
grandest  scientific  discovery  that  was  ever  made— the 
principle  of  universal  attraction."     The  chapter  which 
records  the  services  that  have  been  performed  for  astro- 
nomical science  by  the  combined  efibrts  of  the  Observa- 
tories of  Paris  and  Greenwich,  aided  by  the  astronomers 
of  other  countries,  during  the  last  ten  years,  and  the 
observations  on  the  consequences  of  the  spectral  aoalyslSf 
are  full  of  interest. 

Amnoaibb  de  L'Eoonomie  Polxtiqde  bt  db  la 
Statistiqoe.  By  Maurice  Block.  1865.  {GuiUaumin 
and  CUf  Parit,) — This  modest  annual,  now  in  its  twenty. 
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second  year,  contains  a  vast  amount  of  informatidn,  well 
arranged  and  well  printe(i,  in  a  handy  furnif  and  at  a 
moderate  price.    It  is  divided  into  fonr  parts,  tho  first 
treating  of  France  in  general,  the  second  of  Paris  in  par- 
ticular, the  third  of  Alrreria  and  the  colonies— a  new 
feature,  introduced  for  the  first  time  this  year — and  the 
fourth  of  foreign  states,  besides  supplementary  matter. 
The  wonderful  changes  which  the  city  of  Parts  and  the 
Department  of  the  Seine  have  undergone  during  the  last 
twelve  or  fifteen  years,  and  which  are  still  in  progress, 
give  a  peculiar  interest  to  that  portion  of  the  work  whieh 
treatsof  the  metropolis.    We  find  the  ordinary  receipts 
of  the  municipality  for  1864  set  down  at  very  nearly  a 
hundred  and  twenty  millions  of  francs,  and  estimated  for 
the  current  year  at  rather  over  a  hundred  and  thirty  mil- 
lions of  francs.    The  pHocipal  items  are  the  following : — 
Octroi  duties,  paid  at  the  barriers  of  the  city  on  articles 
of  ordinaiy  consumption  such  as  food,  wine,  oil,  fuel,  dsc, 
upwards  of  eighty-eight  millions;  market  dues,  nearly 
eight  millions;   water-works,  five  millions  and  a-half. 
In  addition  there  are  further  ordinary,  supplementary,  and 
extraordinary  receipts,  making  up  the  grand  total  revenue 
of  the  municipality  to  upwards  of  one  hundred  and  fifty- 
five  and  a  half  millions.    The  estimates  are  made  to 
balance,  so  that  the  same  sum  represents  the  expenditure. 
The  population  of  the  city  was,  in  1861, 1,696,141,  and 
the  annual  increase  since,  about  7,600  per  annum,  making 
a  total  of  rather  less  than  a  million  and  three-quarters  for 
the  current  year.    If  we  divide  the  gross  total  of  the 
above  estimate  by  the  total  number  of  the  inhabitants 
of  Palis,  we  find  that  the  expenditure  is  equal  to  rather 
more  than  eighty  francs,  or  full  £8  Us.  per  head.    In  the 
year  1868,  the  total  of  all  expenses — ordinary,  extra- 
ordinary, and  sopplemental^Himounted  to  very  neai'ly 
two  hundred  and  ten  millions  of  francs,  or,  on  an  average, 
very  nearly  J65  per  head.    These  figures  are  derived  from 
the  published  reports  of  the  Prefect  of  the  Seine,  and  it 
must  be  remembered  that  they  represent  the  municipal 
expenditure  alone,  exclusive  of  the  general  taxation  of  the 
empire.    The  ordinary  expenditure  of  the  current  year  is 
set  down  at  equal  to  £8,886.845,  the  principal  i>  ems  being, 
in  round  numbers:— Annual  interest  on  municipal  debt, 
£687,160;  expenses  of  the  prefecture  and  twenty  mairies, 
£124,000;  collection  of  octroi  dues,  £310,000;  National 
Guard,  Gardes  de  Paris,  Ac,  nearly  £120,(;00;  charitable 
institutions,   £411,879;    primary  instruction,  £178,924; 
survey  and  plan  of  Parli,  £69,486 ;  roads  and  quarries, 
£679,176;  water  and  sewers,  £108.288 ;  promenades  and 
plantations,  £116,440;  police,  £496,678.    The  extraordi- 
nary  and  supplementary  expenditure  is  estimated  at  equal 
to  £2,887,766,  of  which  sum  £4 1 2,696  is  devoted   to 
fiirther  interest  and  charges  on  the  city  debt,  and  the 
greater  portion  of  the  remainder  to  the  improvements  and 
embellishments  of  the  capital,  the  reconstruction  of  the 
abattoirs,  and  the  completion  of  the  roads  and  other  works 
in  those  parts  of  the  former  batUteuet  which  now  form 
integral  pcntions  of  the  city.    As  regards  the  amount  of 
indigence  in  Paris,  the  returns  make  a  very  satisfactory 
appearance.      In  1882,  it  seems  there  was  one  person 
receiving  public  assistance  to  every  11*16  of  the  popu- 
lation ;  in  1888,   it  had  fallen  to  one  in    16-87 ;   be- 
tween that  period   and   1847   it   had   risen   again  to 
one  in  18  or  14;  in  1860,  it  had  fallen  to  one   in 
16*88 ;  and  in  1861   it  was  only  one  in  18-47.     The 
total  number  receiving  relief  in  that  year  was  101,670, 
and  the  sum  distributed  was  equal  to  £168,000,  of  which 
one-fourth  was  derived  from  testamentary  and  voluntary 
contributions.     Deducting  from  this  total  the  amount 
expended  in  medical  assistance  rendered  at  the  homes  of 
the  poor,  it  appears  that  on  an  average  each  person  re- 
lieved received  about  278.,  or  three  times  as  much  as  the 
average  in  the  tenth  year  of  the  first  republic.    The 
number  of  houses  demolished  and  constructed  during  the 
twelvemonth  ending  with  September,  1864  in  Paris,  was 
as  follows:— 1,888  demolished,  of  which  271  were  in  con- 
sequence of  municipal  improvement,  and  8,098  erected, 


leaving  a  balance  of  1,716  houses,  or  16,676  sets  of  abut- 
ments, number  corresponding  to  a  populatioa  of  aiboot 
46,000  persons.    The  total  locrease  in  the  number  of 
apartments  created,  by  demolition  and  reeonstniction,  to 
September  last  is  given  at  629,421,  by  far  the  Isrgec  por- 
tion being  in  the  new  or  outlying  districts  of  the  city, 
buch  as  those  of  Popincourt,  the  Gobelins,  the  Obaerv&torjr, 
Vaugirard,  Passy,  Batignolles,  Montmartre,  the  Batt«i 
Cbaumont  and  Menilmontaot.    The  chapter  reUtire  % 
Algeria  and  the  colonies  informs  us  that  the  Eoropi: 
population  of  Algeria,  which  only  numbered  700  in  !83(i, 
had  risen  to  87,374  in  1841,  and  to  218,061  in  1863;  a 
the  year  1862  the  French  subjects  numbered  11^89i 
and  the  natives  of  the  European  States  86,073;  bot  Ue 
per  centage  of  increase  is  in  &vour  of  the  latter,  alibo^ 
the  actual  increase  is  slightly  on  the  aide  of  the  Friad 
immigration.    The  French  army  in  Algeria  amoia^tfii 
1861  to  68,786,  and  the  civilians  employed,  and  :dt  a* 
eluded  in  the  general  population  given  above,  to  ;1,1t3, 
or  together  equal  to  about  40  per  cent,  of  the  esbil 
population.    At  the  same  period  the  native  yo^tak 
was  about  five  millions  and  a-half.    As  regards  com^AX 
the  returns  are  not  encouraging,  for  the  total  of  vs^* 
and  exports  had  fallen  from  167  millions  of  ftAooa 
1858  to  less  than  189^  millions  in  1862.    Theitfsi. 
however,  an  increase  of  about  40  per  cent,  in  the  ofoi 
of  1863,  with  a  slight  diminutiou  of  the  imports.   A  «» 
parative  table  of  the  mercantile  marine  of  the  wodd  t1 
be  interestinsr  to  English  readers.    It  appears  that  ^\k 
in  Belgium  mere  eaists  but  one  ton  of  shipping  for  ev«f 
162  inhabitants,  the  ratio  in  France  la  1  in  38 ;  io  Sjsiii 
1  in  18.4;  in  Sweden,  1  in  9-9;  in  the  United  Sat 
1  in  6*1 ;  in  England  and  in  Holland,  1  in  6*6 ;  io  <~ 
I  in  4 ;  in  Norway,  1  in  2*1 ;  in  Hamburg  and  ibi 
Free  Cities,  1  in  0*9 ;  and  in  Bremen,  1  in  0*6. 


lirtjfroBttni)  inblicstionf* 

♦ 

Abt  Fouaok.  By  James  K.  Ckdling,  FJELLB^A^ 
The  work  will  be  divided  into  three  parts,  and  coDiiattti' 
1.  An  analysis  of  ftrm,  being  a  selection  from  the  bat 
most  useful  geometrical  ornaments,  which  have  boeo  \ 
for  decoration  m  the  various  periods  of  art,  andiodi&r 
parts  of  the  globe,  with  an  sjialytieal  deacripiioosoi^t 
parison  of  their  various  combinations.  2.  A  »«nd 
studies  from  natmal  foliage— in  the  branch,  the  baii,l| 
leaf,  the  flower,  and  the  fruit — aooompaoied  by  letteri  ^ 
description  and  wood -cuts.  8.  A  senes  of  erigioal  de 
for  foUated  enrichments  suited  to  the  various  braocM 
the  ornamental  arts,  including  stone  and  wood 
painted  decoration,  inlaying  in  wood,  stone,  and 
wall  papers,  metal  work,  d^.,  accompanied  by  a  d 
description  of  each  plate,  explaining  the  aooroes  from  '^ 
the  designs  have  been  derived,  and  an  eodeavosr  to  di* 
date  the  principles  whieh  should  guide  the  artist  ia  |i 
signing  from  nature ;  the  primary  objeoi  beisg  to  ' 
how  natural  form  was  idealised  by  aocient  and  med 
artists,  and  in  what  manner  the  sameaoaroeaBMj  be 
appealed  to,  to  gain  new  beauty  and  fresh  inqiintMO. 


toM 
bei|ii 


Itotts* 


Tbs  Pexladclphu  Skbtch  Club  ofiter  a  prise  of-^i 
dollars  for  the  finest  work  of  art  iUustratifeof  tl)«  j^ 
American  rebellion.  Contributors  muat  be.  at  th«  u* 
that  they  send  in  their  coutrlbntioDa,  reiidezUi »  » 
United  Stotes. 

Fbinoh  Agadxmt  of  IvsouRion  isv  BcjJ^ 
LsTTBxa.— The  numismatic  priae  of  this  AaW* 
founded  by  M.  AUier  de  Hauteroche,  baa  bMfi  ^'^2 
Mr.  John  Evans,  for  his  work,  publiihedUit^tt^ 
doD,  on  the  ooidb  of  the  Andeot  Britouk 
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Ufhti 


£880 


I  TJHivxBaAL  ExHiBiTioir  OF  1867.— The  mmtnufii 
of  gairmni&t  hmviog  beeo  Bobscribed  for,  the  Im- 
Pommigaion  his  added  Dineteen  memben  to  its 
briBpreeentatives  of  the  guartntorB  provided  for  in 
^fau  docne.  The  liit  inclades  several  names  well 
IB  the  financial  and  industrial  world,  as,  for  in- 
E.  Per^ire,  P.  Talbot,  the  Due  d'Alhur<6ra, 
de  Rothschild,  Sallaodrooze  de  Lamomaix 
and  fialphen. 

ui  Voltaic  Eleotbicity.— The  French 

It  has  juit  announced  the  renewal  of  the  grand 

60,000  francs  to  be  given,  in  five  years'  time,  to 

of  a  discovery  which  shall  render  the  voltaic 

lioally  applicable  as  a  source  of  heat,  as   a 

ing,  or  otherwise,  in  chemistry,  mechanics. 

This  prize  was  awarded,  in  September  last, 

ikorfT,  tor  the  well-known  apparatus  which 

le.     In  case  no  invention  deemed  worthy  of 

•hoQld  be  brought  forward  within  the  time 

the  period  may  be  prolonged  for  another  five 

The  prise  is,  we  believe,  open  to  all  thd 

it  is  not  so  stated. 

Obbat  DaAiNAOs  Works. — In  consequence  of 
disasters  which  occurred  in  1856,  when  the 
le  great  basins  of  France  were  inundated,  a 
[mry  and  surveys  were  made,  and  in  1858  a  law 
lor  the  carrying  out  such  works  as  should 
towns  which  had  suffered  most  sgainst  future 
Works  have  been  executed  with  that  view 
towns,  at  an  outlay  of  twenty-two  millions  of 
~i.OOO.  As  regards  the  great  valleys,  the 
iment  appointed  an  inspector-general  for 
Seine,  the  Loire,  the  llhone,  and  the  Qaronne, 
It  of  all  the  surveys  and  inquiries  that  have 
ras  made  known  to  the  Corps  Legitilatif  by 
looville,  the  government  commissioner,  in  the 
xda : — "  Are  you  aware,  gentlemen,  what  it 
to  reduce  the  level  of  the  waters  in  these 
two  or  three  feet,  during  great  inundations  ? 
[lay  of  the  Loire  it  would  require  eighty-five 
which  would  cost  a  hundred  millions  of  francs 
sterling),  and  the  same  for  that  of  the 
o  have  not  dared  to  undertake  such  an  enter- 
Ihe  country  to  make  such  sacrifices  in  order 
■  misfortune  that  only  occurs  two  or  thiee 
ntpry."  The  valley  of  the  Rhone  was  inun- 
years  1840,  1841,  and  18£;6,  and  that  of  the 
and  1856.  The  opinion  of  those  who  have 
the  subject  is  that  such  inundations  cannot 
to  any  changes  that  may  be  made  in  the 
difttKbution  of  timber  in  the  localities,  but 
observed  during  eight  or  ten  centuries  prove 
the  result  of  a  concurrence  of  a  certain  num- 
circumstances  which  fortunately  hap- 
aeldom.  Another  conviction  forced  upon  the 
it  engineers  is  that  the  plans  proposed  are  of 
»lo  efficiency,  and  upon  this  head  a  report 
of  the  results  of  all  the  examinations  that 
|daoe  under  the  general  council  of  engineers 
of  the  roads  and  bridges  of  the  empire. 
Railways. — A  very  important  problem,  that  of 
railroads  connecting  small  places  with  each  other, 
kh  the  main  lines,  is  being  resolved  in  France.  The 
*  of  the  initiative  belorgs  to  the  department  of  the 
lin,  whose  Gonseil-G^n^ral,  in  1858,  camo  to  the 
liDation  that  it  was  desirable  to  create  a  second 
If  mads  uniting  the  principal  places  in  each  com- 
pBid  to  offer  these  to  companies  or  local  speculators 
njfrnmiMm  of  railroads.  There  was,  however,  con- 
lit  upporftkm,  one  party  objecting  that  the  funds  of 
li;  tniat,  ••  K  would  be  called  in  England,  could  not 
K  be  aippUed  to  the  formation  of  roads  to  be  con- 
affo  tmnjw,  and  another,  that  local  railroads  were 
■tt  dnuu  of  theorists.  Last  year,  however,  the 
mjImA  the  wapport  of  the  Ministers  of  State  and 
pa^llaitt  li.  BouSer  and  M.  Behic,  who  supported 


the  proposal  in  the  Conseile-G^n^raux  of  the  Pny-de- 
Ddme  and  of  the  Bouches-du-Rhdne.    The  prefect  of  the 
Bas-Rhin  had,  in  the   meantime,   pushed  forward  his 
scheme,  and  in  1859  he  obtained  the  sanction  of  the 
departments!  authorities.     He  then  opened  up  corres- 
pondence with  the  Great  Eastern  Bailway  of  France,  but 
the  negociations  ended  in  nothing,  and  it  was  determined 
to  form  local  companies  for  the  purpose,  aud  in  1861  a 
supplementary  tax    of  twenty-six    centimes    (about    a 
shilling  in  the  pound),  extending  from  1861  to  1871,  was 
made  for  the  special  purpose,  and  the  work  was  com- 
menced.   On  the  25th  September,  1864,  the  fint  of  these 
departmental  lines,  about  forty-seven  miles  in  length, 
was  opened  for  traffic.    The  government  recognised  the 
importance  of  the  new  movement,  the  ministers  of  the 
interior  and  of  commerce  determined  on  firaming  a  special 
law  upon  the  subject,  and  a  commission  issued  from  the 
office  of  the  latter  minister  to  collect  full  information  upon 
the    subject.     The  example  of  the  Bas-Rhin  was  soon 
imitated  by  its  neighbour,  the  department  of  Haut-Rhin, 
in  which  a  line  from  Hagueneau  to  Niederbroun  was 
opened  on  the  18th,  and  another  from  Sainte  Marie-aux- 
Mines  to  SchelesUdt  on  the  2Uth  of  December  last.    The 
department  of  Sarthe  has  voted  the  means  for  oaitying 
out  three  such  local  lines.    Ain,  which  is  veiy  badly  otf 
as  regards  railway  communication,  is  now  engaged  on  the 
question;   and  several  other  departments  have  adopted 
the  idea  and  are  now  occupied  with  its  realisation.    In  that 
of  the  Seine-infigrieure  surveys  are  being  made  for  a  line 
to  connect  St.  Valery-en-Caux  with  the  Rouen  and  Havre 
railway,  and  which  is  intended  to  form  part  of  a  complete 
system  which  will  unite  the  whole  of  the  small  places  on 
that  coast  with  the  trunk  line  in  question.    The  results,  in 
a  financial  point  of  view,  can  only  be  guessed  at  by  the 
short  experience  of  the  line  in  the  Has-Ehin ;  this  road 
was  opened  for  passengers  on  the  25th  of  September,  and 
for  heavy  traffic,  in  part,  on  the  24th  October,  and  com- 
pletely on  the  29th  December  last,  when  the  weather  was 
very  bad,  and  the  conditions  consequently  disadvantageous. 
The  toUl  recripts,  from  the  27th  September  to  the  dlst 
December,  were  equal  to  £2,939,  or,  on  an  average,  of 
£320  for  little  more  than  A  of  a  mile.    The  profit  re- 
sulting is  given  at  2,000  francs  per  kilometre,  or  about 
£130  per  English  mile.    The  nature  of  the  traffic  is  a 
very  important   question.      The  Barr  line  has  fifteen 
stations,  that  is  to  say,  one  for  each  commune ;  this  was 
used  by  70,000  persons,  who  paid  a  total  of  60,293  francs, 
or,  on  an  average,  86  centimes  f  er  passenger.    This  is 
tolerably  conclusive  evidence  that  the  traffic  of  the  line 
was  eminently  local  and  independent  of  the  general  rail- 
way traffic  of  the  country.    There  is  another  proof  in  the 
fact  that  the  total  of  arrivals  and  departures  at  the  station 
of  Strasbourg,  on  the  main  line,  during  the  same  period, 
was  only  47,708,  which  leaves  22,232  for  the  purely  local 
circulation,  without  taking  into  account  those  which  may 
have  travelled  for  local  purposes  between  the  chief  town 
and  intermediate  stations  on  the  trunk  line.    It  is  not  in- 
tended that  great  speed  should  be  attained  on  these  local 
lines,  and  therefore  the  question  of  curves  and  gradients 
becomes  of  smaller  importance.      In  the  Haute-Marne 
the  minimum  radius  is  fixed  at  250  metres;  in  the  Indre 
it  has  l)een  set  at  300.    The  inclines  adopted  in  the 
Uaute-Marne  vary  from  0-02  to  0018  per  nifetre.    Lastly, 
some  of  the  local  lines  will  be  worked  by  horses,  while 
the  engines  and  carriages  employed  on  the  others  are  of 
a  smaller  and  less  costly  kind  than  those  used  on  the 
main  lines.    In  the  Bas-Rhin  the  expense  of  the  new 
roads  has  been  45,000  francs  per  kilometre,  while  it  has 
cost  the  Qreat  Eastern  Company,  which  has  become  the 
eoncesaumaire  of  the  line,  60,000  francs  per  kilometre  to 
convert  the  new  roads  into  railroads  and  provide  machinery 
and  mateiial.    Thus  the  total  cost  of  these  local  lines 
may  be  taken  roughly  at  an  average  of  115,000  francs 
per  kilometre,  while  the  Paris  and  Orleans  cost  368,000 
francs,  and  the  Rouen  line  404,000  francs  per  kilometre. 
It  is  not  easy  to  exaggerate  the  results  which  may  arise 
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from  the  oomplete  carrying  oat  of  this  system  of  rural 
railways,  and  any  fact  oonneeted  with  it  is  of  imporiaoce. 
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Mubicaij  Education  Committee. 
Tbe  following  is  a  continuutioQ   of  the  in- 
rmation  relating  to  Musical  Education  on  the 
ontinent,  collected  by  this  Oommittee  : — 

NATIONAL   CONSERVATOIRE   OF  MUSIC   AND 
ELOCUTION,  FRANCE. 

The  following  are  the  complete  reg^ulations  now  in 

rce: — 

In  the  name  of  the  French  people. 
The  Minister  of  tiie  Interior, — Having  regard  to  the 
cifflon  of  the  14th  March,  1848,  appointing  a  special 
Dunission  for  the  purpose  of  seeking  modifications  to 
introduced  into  the  management  and  the  teaching  of 
e  Conservatoire;  having  regard  to  the  report  made 
'  this  commission  ;*  having  regard  to  the  report  made 
'  the  Government  conmiissioner  on  the  thitUres  lyriquea 
d  the  Conservatoire ;  on  the  advice  of  the  conmiission 
theatres,  decroes  as  follows : — 

DIVISION  I. 

Chapter  I. 
Akticle  I. — The  national  conservatoire  of  music  and 
elocution  is  devoted  to  the  gratuitous  teaching  of 
cal  and  instrumental  music  and  to  dramatic  declama- 
m.  • 

Article  II. — This  teaching  is  divided  into  eight  see- 
ms:— 

1.  Study  of  the  Solfeggio  oral  harmony,  the  study 

of  keyed  instruments,  the  learning  of  parts, 
which  form  the  elementary  instruction. 

2.  Singing. 

3.  Lvncdocution. 

4.  The  piano  and  harp. 
o.  Stringed  instruments. 

6.  Windinstnunents. 

7.  Harmony,  the  organ,  and  composition. 

8.  Dramatic  elocution. 

Article  HI. — ^An  elementary  and  popular  course  of 
aas  singing  of  a  higher  degree  than  that  taught  in  the 
tmmonal  schools  is  open  at  the  Conservatoire  for  adult 

males. 

Article  rv. — A  lihrary  composed  of  musical  works, 
w  of  books  relative  to  the  musical  and  dramatic  arts, 
'ttns  part  of  the  establishment. 

•«J^*  n»«nbers  of  this  commlirfon  were :— Messrs.  Auber,  Halerjr, 
^PP«7>  Ponseron,  Lerassenr,  Benoist,  Girani,  Meifrcd,  Mar- 
'«»««A»  Sarin,  Samson,  Protest,  Louis  Perrot,  Rety. 


DIVISION  II. 
Chapter  II. — DmEcmoK  and  Administbation. 

Ahticlb  V. — The  Conservatoire  is  placed  imder  the 
authority  of  a  director,  who  directs  all  the  works,  and 
presides  over  all  committees,  in  which  he  has  the  casting 
vote. 

Article  YI. — The  director  is  appointed  by  the  Minister 
of  the  Interior.  In  case  of  illness  or  absence,  tho 
minister  designates  the  person  who  is  to  fulfil  his  duties. 

Article  VII. — The  administration  is  composed  besides 
of:— 

1.  A  secretary  attached  to  the  direction. 

2.  An  accountant  entrusted  with  the  receipt  of 

money. 

3.  A  superintendent  of  classes. 

4.  A  head  librarian. 

5.  An  overseer  of  the  library. 

Article  YIII. — All  these  functionaries,  as  well  as 
those  employed  in  the  establishment,  are  appointed  by 
the  Minister  of  the  Interior.  Their  salaries  and  their 
advancement  are  regulated  in  the  following  manner: — 
Tho  commencing  salary  of  the  secretary  is  £80  ^2,000  £r.) ; 
that  of  the  accountable  agent  is  £60  (1,500  fr.) ;  that  of 
the  head  librarian  is  £100  (2,500  fr.) ;  that  of  the  super- 
intendent of  classes,  and  of  iJie  overseer  of  the  library, 
£48  (1,200  fr.) ;  with  increase  of  £12  (300  fr.)  every  five 
years,  tiU  a  maximum  is  attained  of  £160  (4,000  n-.)  for 
the  secretary ;  £120  (3,000  fr.)  for  the  accountsible  agent ; 
£96  (2,400  tr.)  for  the  superintendent  of  classes  ana  the 
overseer  of  the  Kbrary.  The  salary  of  the  head  librarian 
may  be  raised  to  £120  (3,000  fr.)  after  five  years  of 
service.  The  salaries  of  tho  servants  in  the  establish- 
ment are  from  £16  to  £32  the  maximum.  They  are  in- 
creased by  tho  Minister  of  the  Interior  at  the  request  of 

the  Director. 

DIVISION  III. 

Chapter  III. — The  Instruction. 

Section    I. — ^Elementary    Instruction. 

{  1. — SdUfeggio, 

Article  IX. — There  are'  t^o  lands  of  Solfeggio  teach- 
ing, namely,  collective  and  individual. 

Article  X. — There  are  two  classes  of  collective  Sol- 
feggio teaching.  The  number  of  pupils  is  unlimited.  One 
of  the  classes  is  conducted  by  a  professor ;  the  other  by  an 
assistant-professor. 

Article  XI. — There  are  twelve  classes  of  individual 
Solfeggio  teaching.  None  of  these  classes  may  consist  of 
more  than  twelve  pupils.  They  are  conducted  by  two 
professors,  four  assistant  professors,  and  six  teachers. 

Article  XII. — The  director  may  appoint  tho  teachers 
for  any  supplementary  classes  of  Solfeggio  that  may  be 
considered  necessary. 
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Article  XIII. — The  duration  of  tho  course  of  coUoc- 
tivo  Solfeggio  is  one  yeai* ;  that  of  incli\'i(lual  Solfeggio  is 
two  years,  except  in  certiiin  cases,  of  which  the  committoo 
of  teaching  is  to  l>e  judge. 

§  2. —  Oral  Harmony, 

Akticle  XIV. — There  is  a  class  of  oyal  harmony  con- 
ddcted  by  a  professor.  Tho  number  of  pupils  is  un- 
limited. 

}  3. — Study  of  Keyed  Instruments* 

Article  XV. — Thert^  are  five  classes  foi*  tho  study  of 
keyed  instruments.  IVo  for  male  pupils,  conducted  by 
an  aasifltant  professor  and  a  teacher ;  three  for  female 
pupils,  conducted  by  an  assistant  professor  and  two 
tt^achers.  • 

Article  XVI. — These  classes,  to  which  at  the  most 
only  eight  pupils  and  two  listeners  {audileurt)  are  ad- 
mitted, are  destined  exclusively  for  tho  pupils  of  singing, 
of  harmony,  and  of  composition. 

{  i.— Study  of  Farts, 
Article  XVII. — There  is  a  class  for  the  study  of 
parts  annexed  to  the  classes  for  lyric  declamation. 

Section  II. — Sixgino. 

Article  XVTII. — Thei-e  {ire  eight  classes  for  singing, 
conducted  by  professors. 

Article  XIX. — If  needed,  thei*o  may  also  l>e  formed 
cla8S(»  which  will  bo  conducted  by  assistant  professors. 

Article  XX. — Each  class  consists  of  eight  pupils 
and  two  listeners. 

Article  XXI. — One  class  is  specially  designed  for 
tho  execution  of  concerted  pieces  for  the  pupiLs  of  the 
singing  classes.  The  pupils  of  tho  classes  for  composition 
are  bound  to  take  part  in  it.  This  class  is  held  once  a 
week  by  tho  singing  professors  in  turn. 

Section  III. — Lyric  Declamation. 

Article  XXII. — There  are  four  classea  for  IjTic 
declamation ;  two  for  serious  opera ;  two  for  comic 
opera. 

Article  XXIII. — Those  classes  aro  conducted  by  pro- 
fessors, who  must  bo  musicians. 

I 

Section  IV. — Piano  and  Hart. 
Article  XXTV. — There  aro  five  classes  for  tho  piano, 
of  which  two,  for  male  pupils,  are  conducted  by  pro- 
fessors, and  three  for  female  pupils  arc  conducted  by  two 
professors  and  one  assistant  professor.  Each  class  is 
limited  to  eight  pupils  and  two  listeners. 

Section  V. — Stringed  Instruments. 

Article  XXV. — Thero  aro  three  chissesfortho  violin, 

two  classes  for  the  violoncello,  and  ono  class  for  tho 

double  bass.     Each  of  these  classes  is  conducted  by  a 

professor,  and  is  limited  to  eight  pupils  and  two  list4)ners. 

Section  VI. — Wind  Instrltcents. 

Article  XXVI. — Thero  is  a  class  for  each  of  tho 
following  instrumenta: — Flute,  hautboy,  clarionet,  horn, 
chromatic  horn,  bassoon,  trumpet,  trombone.  All  these 
classes  aro  conducted  by  professors,  and  are  limited  to 
eight  pupils  and  two  listeners  t^ich. 

Article  XXVI  I. — There  is  a  class  of  instrumental  part 
music.  Its  programmes  are  so  composiHi  that  the  pupils 
for  the  piano,  and  stringiMl  and  i^nnd  instruments  may 
take  part  in  it.  This  class  is  held  onco  a  week  by  one  of 
tho  instrumental  professors  in  turn. 

Sbction  Vn. — Harmony,  Organ,  and  Composition. 
Article  XX  VIII. — There  aro  six  classes  for  harmony, 
namely : — Two  for  written  harmony  for  the  male  pupils, 
hold  by  the  professors,  having  at  the  most  twelve  pupils 
and  four  listeners.  For  tho  male  pupils,  two  for  har- 
mony, and  for  practical  accompaniment,  held  by  pro- 
fessors, having  at  tho  most  eight  pupils  and  foui' 
listeners.  For  the  female  pupils,  two  lor  harmony  and 
for  practical  accomxKinimcnt,  one  of  which  is  held  by  a 
professor  and  the  other  bv  an  assistant  professor,  having 
tho  same  number  of  pupils  and  of  listeners.  TTie  whole 
course  of  harmony  and  of  accompaniment  lasts  three 
years  at  most. 


ARTICI.E  XXIX.—  There  is  a  class  for  th« 
improvisation  conducted  by  a  professor.  T; 
limited  to  twelve  pupils  and  two  listenen. 

Akticlb  XXX. — ^Thero  are  four  ckttes  for  ( 
which  aro  limited  to  twelve  pupils  and  fo 
each,  and  are  conducted  by  profeesoiB.  Tl 
is  divided  into  a  course  of  comiteipoiiit  an 
a  course  of  ideal  composition. 

Article  XXXI. — No  pupil  is  pennitted  to  i 
same  time  the  classes  for  harmony  and  those: 
tion.  Every  pupil  who  aspires  to  follow  th 
composition  has  to  undergo  a  preliminary  • 
in  hannony. 

Section  Vlll. — Dramatic  Elocut 
Article  XXXII. — There  are  three  classes 
declamation,  conducted  by  professors.  £ai 
spives  two  lessons  a  week.  All  thepapils 
declamation  are  bound  to  attend  at  the  le« 
professor. 

Article  XXXm. — There  is  a  AMkeang  ui 
master  for  those  pupils  who  are  destined  fm  i 
Both  of  them  are  sub-masters. 

DIVISION  IV. 

Chapter  IV. — The  Professobs. 

Article  XXXIV. — Tho  body  of  teachers  is 
professors,  assistant  professors,  and  tcacluas. 
Article  XXXV. — The  professors  are  a] 
the  Minister  of  tho  Interior  from  two  hs 
candidates  each,  aiz.,  for  all  tho  classes 
attached  to  the  musical  teaching,  the  one  I 
mittee  of  Musical  Studies,  the  other  by  the 
the  Conservatoire  ;  and  for  the  classes  of  dra 
mation,  the  ono  by  the  Committee  of  Drama 
the  other  by  the  director.  These  two  list 
addressed  to  the  IVIinistor  of  the  Interior  by 
of  the  Conservatoire. 

Article  XXXVI. — The  assistant  pro&a 
pointed  by  tho  Minister  of  the  Interior  ft 
three  cancudates,  which  is  presented  by  the  1 
Article  XXXVII. — ^Alf  the  professors  are 
aro  divided  into  four  classes,  of  which  the 
fixed  as  follows : — 

Frofusars. 

1st  Class   £80  (2,00( 

2nd  Class £72  (l,80( 

3rd  Class £60  (1,50( 

4th  Class   £48  (1,20( 

Assistant- Fro/essors, 

IstQass   £40  (I,00( 

2nd  Class £36  (   90( 

3rd  Class £24  (    60C 

4th  Class £12  (    30C 

Article  XXX VIII. — There  are  two  e: 
this  scale  of  salaries  in  the  case  of  the  pra 
The  professors  of  composition,  who  recei've  a 
of  £80  [2,000  frs.]  2nd.  The  professon  of  I 
elementary  class,  who  receive  salaries  aecni 
following  scale  for  tho  four  classes: — 

1st £64  (1,«« 

2nd     £56  (I4,(M 

3rd £48  (l,aOC 

4th £40  (l.OW 

Article  XXXIX.— Tho  afwistant  profr 
elementar>'  classes  receive  the  same  salaz} 
higher  classes. 

Article  XL. — Evcrj-  professor,  or  assists] 
on  his  entrance,  takes  rank  in  the  fourth  d 
ceives  his  salary  accordingly-.  Kevcitliele^ 
in  nil  elementaiy  class  who  is  appointed  to  SM 
oi'  the  service,  takes  rank  in  that  clsss  th 
which  is  immediately  above  that  which.  )» 
an  elemcntan'  professor. 

Article  aLI.— After  three  years  of 
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the  four  classes,  each  professor  has  the  risht  to  pass  into 
the  class  above,  and  receive  a  salary  accormngly .  In  the 
case  of  there  being  no  spare  funds,  he  has  a  right  to 
the  first  money  that  shaU  become  vacant  after  his  pro- 
motion. In  the  case  when  two  professors  shall  be  pro- 
moted on  the  same  day,  the  allowance  of  money  ahall  be 
made  to  him  who  has  served  longest. 

AsTicLB  XUI. — ^The  professors  and  assistant  pro- 
fessors are  bomid  to  give  three  lessons  of  two  honrs  each 
per  week.  Those  who,  without  leave  formally  granted, 
or  without  being  authorised  by  the  director,  shall  &il  to 
give  three  lessons  in  the  month,  shall  bo  deprived  of 
their  salary  for  the  said  month. 

Article  XLIII. — The  pensioning  of  the  professors  is 
directed  b^  the  Minister  of  the  Interior,  on  tno  advice  of 
the  theatncal  conunission. 

Artiglb  XLIV. — The  professors  may  bo  dismissed  on 
accoont  of  unpunctuality,  or  for  any  otner  grave  reason, 
on  the  report  of  the  duector  or  the  Government  com- 
missioner, and  the  advice  of  the  theatrical  commission. 

Abticlb  XLY. — ^The  teachers  are  appointed  by  the 
director,  on  the  nomination  of  the  proiessors  to  whom 
thej  are  attached.  They  have  to  give  preparatory  in- 
stniction,  under  the  direction  of  the  professors,  to  the 
papilfl  admitted  into  the  classes.  Their  duties  are  only 
temporary,  and  must  not  last  longer  than  three  years, 
darmg  which  they  themselves  may  take  part  in  the  lessons 
of  the  school. 

DIVISION  V. 

GhAFTBB    v. — ^COMMITTBB  OF  IXSTRUGTION. 

Abticlb  XLVI. — ^The  instruction  is  regpilated  by  the 
director,  in  acoordance  with  the  deliberations  of  the 
oommittees  of  nciusical  and  dnunatic  studies. 

A&TicLES  XL  YH. — The  committee  of  musical  studies  is 
composed  of  twelve  members,  of  whom  nine,  including  the 
director  and  the  Government  Commissioner,  belong  to 
the  Conservatoire ;  the  three  other  members  are  chosen 
by  persons  who  are  not  members  of  the  establishment. 

Abticle  XIiYJLLl. — The  committee  of  dramatic  studies 
is  composed  of  the  director,  the  government  commissioner, 
the  professor  of  the  classes  of  declamation,  and  of  three 
members  who  have  nothing  to  do  with  the  establishment. 
The  government  commissioners  for  the  Th^tre  Fran9ais 
and  tne  Od^on  have  likewise  to  be  present  at  its  sittings. 

Abticlb  XUX. — Tho  members  of  the  committee  of 
musical  studies  and  of  that  of  dramatic  studies  are  ap- 
pointed by  tho  minister  of  the  interior,  on  the  proposal 
of  tho  director.  They  are  appointed  for  three  years  at 
least. 

Abticlb  L. — ^The  profeeeors  of  the  Conservatoire,  who 
are  members  of  tho  committee  of  musical  studies,  must 
bo  taken  from  the  different  sections  of  tho  instruction. 

Ohaptbr  VI. — Thb  Glasses  and  thbib  Manaoembzo'. 

Article  LI. — The  scholastic  year  begins  on  the  1st 
October,  and  finishes  immediately  after  the  competitive 
examinations. 

Auticlb  LII. — All  the  classes  are  con4ucted  within 
the  walls  of  the  Conservatoire. 

Artigub  UII. — The  instruction  of  tho  male  is  sepa- 
rated from  that  of  the  female  pupils,  except  in  the  classes 
of  lyric  and  dramatic  declamation. 

Abticlb  LIV. — The  mothers  of  female  pupils  are 
allowed  to  bepresent  at  the  lessons. 

Abticlb  LV. — ^The  director  fixes  the  days  and  the 
hours  of  the  classes  of  each  professor.  He  distributes 
into  the  different  classes  the  pupils  admitted  by  the  com- 
mittees. He  can  make  a  pupil  change  classes  if  ho  con- 
siders that  this  change  will  assist  his  prog^ress. 

Chaptbb  Vn. — Thb  Pupils,  thbib  Adxissiox,  thbib 
Rights,  and  thbib  Duties. 

Ahticle  LVI. — Candidates  for  the  classes  of  the  Con- 
servatoire must  have  their  names  put  down  in  tho  secre- 
tary's hooks. 

Article  Lvu. — No  candidate  will  be  admitted  who 


is  less  than  nine,  or  more  than  twenty-two  years  old. 
Beyond  this  limit  admission  is  granted  only  in  the  case 
when  tho  candidate  is  considered  sufficiently  advanced 
to  finish  his  studies  in  two  years,  or  when  he  is  gifted 
with  extraordinary  talent. 

Abticlb  LVIII. — ^The  candidates  aro  examined  and 
admitted  by  the  committees. 

Abticlb  LIX. — There  are  two  examinationfl  fbr  ^- 
mission— one  in  the  month  of  December,  the  other  in 
tho  month  of  June,  at  the  conclusion  of  l^e  half-yearly 
examinations  of  the  classes.  There  is  a  third  examina- 
tion in  the  month  of  March,  but  only  fbr  candidates  for 
tho  singing  classes. 

Articlb  LX. — ^Aftor  their  first  examination  tho  pupils 
arc  admitted,  but  only  provisionally.  Their  final  admis- 
sion is  granted  only  aitor  tho  half-yearly  examination 
which  follows  that  of  their  temporary  admission. 
.  Abticlb  LXI. — Every  pupu  wnitted— even  those 
temporarily — must  send  up  to  the  secretary  a  certificate 
of  his  birth,  and  another  certifying  that  he  has  been  vac- 
cinated.        ^^ 

Article  LXil. — After  his  final  admission,  the  pupil 
has  the  right  to  remain  in  the  classes  at  least  one  year. 

Abticle  LXIII. — The  professors  have  the  right  to  be 

S resent  at  tho  examination  of  candidates,  eacn  in  his 
epartment. 

Article  LXIV. — The  director  may  admit,  without 
the  concurrence  of  the  committee  of  musical  studies,  can- 
dLidates  for  tiie  classes  of  solfeggio,  part-singing,  and  in- 
strumental part  music.  He  may  lixewise  admit  candi- 
dates, or  those  pupils  who  desire  to  follow  the  courses  which 
follow,  to  tho  classes  of  composition,  counterpoint,  and 
fiiguo,  harmony,  keyed  instruments,  the  study  of  parts, 
lyric  declamation,  and  theatrical  deportment 

Article  LXV. — The  name  of  every  pupil  that  misses 
his  classes  twice  in  a  month  without  a  legitimate  excuse 
will  be  erased  from  the  register. 

Abticle  LXVI. — No  pupil  may,  under  pain  of  di$- 
missal,  contract  an  engagement  with  any  theatre,  pHy  a 
part,  sing  or  execute  any  piece  in  a  theatre,  or  or- 
che^ra,  or  at  a  public  concert,  without  tho  express  per- 
mission  of  tho  director. 

Ajiticle  LXVn. — Foreign  candidates  may  be  reoeive4 
with  our  special  authorization.  They  einoy  the  same 
privileges  and  have  to  fulfil  tho  same  duties  aei  tho 
national  pupils. 

Article  LXVUT. — A  report  on  the  entrance  and 
leaving  of  the  pupils  is  sent  to  the  Minister  of  tho  In- 
terior every  threo  months. 

Chapter  Yin. 

Article  LXIX.— There  is  a  boaiding-houso  fbr  ten 
malo  pupils  who  aro  specially  destined  for  lyric  studies. 

Article  LXX. — An  equal  number  of  cmiibitions  of 
£32  (800  frs.)  each  is  granted  to  the  female  pupils. 

Article  LXXI.— %ht  exhibitions  of  £32  [800  fn.] 
each  are  granted  to  pupils  of  both  sexes  who  follow  the 
classes  for  special  declamation. 

Article  LXXTI. — The  pupils  th^lt  are  admitted  to 
tho  boarding-house  are  boarded,  clothed,  and  maintained 
at  the  expense  of  the  state. 

Article  LXXIII. — Tho  admission  to  the  boarding- 
house  and  tho  distribution  of  the  exhibitions  take  place 
only  after  a  competition  beforo  the  committee  of  Instruc- 
tion, Tho  canoidates  for  tho  boarding-houso  are  ad- 
mitted on  trial  for  six  months }  their  final  admission  can 
only  take  place  after  a  new  examination. 

Abticlb  LXXIV. — ^Every  pupil  admitted  to  the  board- 
ing-house, or  to  whom  an  e^uiibition  is  granted^  contracts 
in  so  doing  to  make  his  d^but  at  the  expiration  of  his 
studies  at  ono  of  tiie  theatres  (which  receives  a  grant 
from  the  state).  This  obligation  gives  him  the  right 
alBO  to  make  his  d^ut  at  one  of  these  theatres. 

Article  LXXV. — Tho  boarding-house  is  placed  under 
the  superintendence  of  a  principal  musician.  A  code  of 
regulations  of  ffovemmcnt  and  discipline  will  provide 
for  measures  relative  to  tho  boarding-houao,  the  pxtemal 
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establishment,  the  details  of  the  classes,  and  of  the  in- 
tenud  arrangements. 

Abtigle  LXXVT. — If  the  government  considers  it 
right  to  make  a  candidate  come  from  the  departments, 
twopence  halfpenny  a  mile  {quinze  centimet  par  kilometre) 
is  granted  to  him  for  the  expenses  of  his  journey  to 
Funs,  and  two  shillings  {deux  francs  einquanU  eenttmes) 
a  day  at  Paris,  to  be  reckoned  from  the  day  of  arrival  to 
that  of  departure,  if  he  has  not  been  admitted;  in  this 
latter  case  he  receives  the  same  indemnity  of  twopence 
half-penny  a  mile  for  his  return. 

Ghaptbr   IX. — ^The    Halp-teably    Examinations, 
CoMPBTrrioNS,  and  Exbrcisbs. 

A&TICLB  LXXVn. — All  the  classes  are  examined  by 
the  committees  of  instruction  in  December  and  in  June, 
in  order  to  judge  the  results  of  the  studies. 

Article  LXXVTII. — There  is  also  a  supplementary 
examination  in  March  for  the  classes  of  smging  and 
dramatic  declamation. 

Article  LXXIX. — The  half-yearly  examination  in 
June  has  likewise  for  its  object  the  dot^mination  of  those 
pupils  who  are  to  take  part  inthecompetitive  examinations. 

Article  LXXX. — All  the  classes  have  competitive  exa- 
minations. The  competitions  of  the  classes  of  Solfeggio, 
the  study  of  keyed  instruments,  and  oral  harmony  are  not 
public.  The  competitions  in  composition,  harmony,  and 
accompaniment  take  place  in  private.  The  pupils  of 
the  class  of  lyric  composition  compete  at  the  Institute 
for  the  gnuid  prizes  in  musical  composition. 

Article  LXXXI. — Every  class,  whatever  be  the  title 
or  rank  of  its  professors,  may  bring  to  compete  any 
pupils  who  may  be  judged  worthy  by  the  conmiittce. 

Article  LXXXII. — The  pupils  oi  the  same  sex  and  of 
the  same  speciality,  whatever  be  the  number  of  the 
classes  or  that  of  the  competitors,  compete  together. 
The  pupils  of  both  sexes  are  only  examined  together  in 
the  competitions  in  special  and  lyric  elocution,  and  in 
oral  hannony. 

Article  LXXXni. — The  pupils  of  the  Solfeggio  class 
are  not  allowed  to  compete  when  more  than  fifteen  years 
old,  except  in  cases  of  which  the  committee  of  instruction 
is  to  be  judge. 

Article  LXXXTV. — The  pupils  who  have  studied 
less  than  six  months,  and  those  who,  having  made  their 
Mat  in  theatres,  remain  nevertheless  in  the  classes  in 
order  to  render  themselves  more  perfect,  are  not  allowed 
to  compete. 

Article  LXXXV. — Everj*  pupil  who,  after  two  years 
and  a  half  of  ntudy,  has  not  been  admitted  to  the  com- 
petitions, has  his  name  erased  from  the  register.  Those 
pupils  also  are  dismissed  fr^m  the  Conservatoire  who, 
having  competed  three  times,  have  obtained  neither  a 
prize  nor  an  accessit ;  and  aliso  those  who,  having  ob- 
tainod  a  second  prize,  have  competed  unsuccessfully 
twice  for  the  first  prize. 

Article  LXXaVI. — The  public  competitions  com- 
mence on  the  first  Monday  in  August. 

Article  LXXXYII. — The  siunects  for  competition 
are  determined  every  year  by  the  committees  of  in- 
struction on  the  proposition  of  the  director. 

Article  LXXxYIII. — ^There  can  only  be  granted  one 
first  prize,  one  second,  and  three  progressive  accessits  in 
all  the  branches  of  instruction,  for  the  pupils  of  each 
sex,  in  the  classes  in  which  they  compete  separately. 

Article  LXXXIX. — In  the  case  in  wmch  the  same 
prize  shall  be  assigned  to  two  or  more  pupils,  the  prize 
shall  belong  to  hun  who  shall  have  most  votes  in  his 
favour,  and  in  the  case  of  an  equal  number  of  votoa,  to 
the  eldest,  to  the  exclusion  of  the  others. 

Article  XC. — Nevertheless,  in  the  case  where  the 
jury  shall  agree  unanimously  that  the  pupils  have  shown 
equal  merit,  a  first  prize  may  be  granted  to  cacli  of  them. 

Article  XCI. — A  first  prize,  a  second,  and  prog^res- 
sivo  accessits  arc  granted  scxMirately  to  the  male  and 
female  pupils  who  compete  in  the  classes  for  l^^ric  and 
dramatic  elocution. 


Article  XCII. — Two  honourable  mentions,  authenti- 
cated  by  medals,  are  granted  at  the  competition  in  the 
studies  of  keyed  instruments. 

Article  XCIH. — The  jury  of  each  competition,  piv- 
sided  over  by  the  director,  is  composed  of  four  memfcrs 
of  the  Conservatoire  and  four  non-members  appointed  by 
the  minister  at  the  proposal  of  the  director.  Thcjui}- 
for  special  declamation  is  composed  entirely  of  non-mem- 
bers of  the  Conservatoire. 

Article  XCFV. — ^The  professors  of  the  school,  cr 
other  members  of  the  jury,  must  decline  adjudicating  in 
those  competitions  in  which  the  pupils  to  whom&tfj 
have  given  instruction  in  the  year  take  part.  All  pri&'f 
or  accessits  gained  in  contravention  of  this  regulation  an 
annulled. 

Article  XLV. — The  jury  first  decides  if  each  pi 
ought  to  be  granted.     The  president  announces  6 
result  of  this  decision,  and  the  prizes  are  then  granlPit' 
those  that  have  the  majority  of  votes,  by  means  of  ^tiz 
papers  on  which  each  member  writes  his  name.    T^v 
voting  papers  are  handed  over  to  the  president,  who  pW^ 
them  in  tiie  urn,  then  ascertains  the  result,  and  toak*^ 
it  known,  proclaiming  the  number  of  votes  obtained  V, 
each  competitor,  and  then  the  names  of  the  prizemtT. 
The  same  course  is  followed  with  regard  to  the  accessiv. 

Article  XCVI. — The  distribution  of  prizes  takes  pU» 
in  November.  Prizes  are  g^vcn  to  the  prizemen,  and 
medals  to  those  who  have  gained  accessits.  With  tbtni 
is  given  a  certificate,  bearing  the  name  of  the  pupil,  thr 
nature  of  the  prize  or  accessit,  and  the  date  of  the  nar 
in  which  it  has  been  obtained. 

Article  XCVII. — A  pupil  who  haa  gained  a  fiM 
prize  may  remain  in  his  class  one  year  longer,  but  ht>  1* 
over  and  above  the  fixed  number. 

Article  XCVIII. — In  November  and  in  June  ai 
lyric  and  dramatic  exercises,  are  held  in  the  large  roon: 
of  the  Conservatoire.  The  pupils  who  are  named  br 
the  director  to  take  part  in  them  cannot  be  exempt*^ 
without  a  legitimate  excuse. 

DIVISION  VI. 

Chapter  X. — ^The  Library. 

Article  XCIX. — The  library  of  the  ConscrvatoirL-  is 
public.  It  is  increasing  by  all  new  works  being  dt- 
posited  th( TO,  in  virtuo  of  the  ordinanco  of  the  '29th 
March,  1834,  and  by  purchase,  for  which  a  special  fret 
of  money  is  granted. 

Article  C. — The  chief  librarian  has  to  keep  a  douU' 
catalogue  of  all  the  works. 

Articli:  CI. — No  work  mav  bo  lent  beyond  tho  Ojn- 
servatoire  without  the  authoriiiation  of  the  director. 

Article  CII.—  There  will  be  added  to  the  library  » 
collection  of  dramatic  masterpieces  of  all  kinds,  and  oi 
didactic  works  on  the  theatrical  art,  and  on  the  art  cf 
declamation. 

GENERAL  ORDER. 

Article  CIII. — Thb  Director  and  the  OovermnfDi 
Commissioner  for  Ivric  theatres  and  the  Conserratoir- 
aro  entrusted  with  the  carrying  out  of  tho  present  rep* 
lations,  under  the  superintendence  of  the  Theatimi 
Commission  created  by  the  decree  of  the  2nd  Jannan. 
1850. 

Signed,    J.  Baroche, 

Tho  Sccretfuy-Genenil  Deljia«. 
Puis,  22nd  Norember,  1850. 


Irnmbings  0I  Institutions^ 

Carlisle  Mecbanics'  Institute. — The  lAstr^rtM)** 
that  while  the  year  has  been  matked  by  no  extnordi0»TT 
event,  the  ]Dstit4ite  has  made  sure  and  sound  \)tof^s».  i^ 
new  works  have  been  added  in  the  library,  23  renewed,  and 
74  re-bound.  There  are  at  present  over  4,050  voIum* 
in  the  library.  9,410  volumes  have  been  taken  out  tr 
the  membeiv  during  tho  year.    Daring  the  winter  ouffl)" 
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three  claases  have  been  in  operation^  which,  on  the  whole, 
have  been  well  attended.  Daring  the  season  seven  lec- 
tures have  been  given — two  on  Astronomy,  by  Mr. 
Mickintosh ;  one  on  Earthquakes,  by  Mr.  Lowe ;  three  on 
America,  by  the  president  of  the  Institate ;  and  one  by 
Mr.  Wheatley,  on  Water.  There  is  adeoreaseof  16  mem- 
bers as  compared  with  last  year.  The  number  is  as 
follows:— Full  members  and  annual  subscribers,  327; 
teadiog  members,  115;  total,  442.  The  Carlisle  penny 
readings  have  this  year  been  under  the  auspices  of  the 
committee,  and  they  were  attended  with  very  great  suc- 
cess. The  balance-sheet  shows  that  the  receipts  were 
£241 12s.  9d.,  and  there  is  a  small  balance  in  iavonr  of 
the  Institution. 

LciOKSTEB  Chuboh  07  Enqland  Inbtitutb. — The 
KTenth  annual  report  congratulates  the  members  upon  the 
JQcrease  in  the  number  of  junior  subscribers  during  the  past 
year.  The  total  number  of  junior  quarterly  su^eriptions 
for  the  year  1863  was  267 ;  that  for  1664  is  278.  This  total 
amoont  has,  however,  been  more  unequally  distributed 
through  the  various  quarters  than  in  any  previous  year ;  the 
DQmber  of  junior  members  in  the  firat  quarter  being  78, 
in  the  second  47,  in  the  third  38,  in  the  fourth  115. 
Id  riew  of  this,  and  in  order  to  secure  a  larger  num- 
ber of  meml)ers  during  the  summer  quarters,  the  com- 
mittee recommend  that  the  annual  subscription  for  the 
juoi()r  members  be  lowered  from  ten  shillings  to  eight 
BtiiUings,  payable  in  advance ;  the  quarterly  subscription 
continuing  to  be,  as  before,  half  a-crown.  The  committee 
regret  to  say  that  the  subscriptions  of  the  senior  members 
ha?e  fallen  off  during  the  past  year,  and  that  the  balance 
due  to  tlie  treasurer  has  slightly  increased.  The  best 
thanks  of  the  committee  are  due  to  the  teachers  of  the 
classes  for  their  invaluable  assistance.  The  balance-sheet 
^ows  that  the  expenditure  has  been  £90  5s.  6d.,  and 
that  there  is  a  balance  due  to  the  treasurer  of  £18  9s.  lid. 

Wakbfibld  Meohanios'  iNSTiTtrriosr. — The  twenty- 
fourth  annual  report  shows  that  the  number  of  members 
»M  710.  The  library  has  received  the  addition  of  365 
wlumcs  during  the  year,  nuking  a  total  of  6,166  volumes. 
The  elementary  evening  classes  exhibit  a  steady  attend- 
Mce  on  the  part  of  the  pupils.  The  number  on  the  books 
in  the  adult  class  was  36,  with  an  average  attendance  of 
14-  The  number  on  the  books  in  the  boys'  class  is  50, 
Md  the  average  attendance  15.  In  the  girls'  class,  al- 
though the  highest  number  attending  has  been  23,  yet 
S^^^r  progress  has  been  made  than  during  the  preceding 
year.  The  drawing  class  has  had  an  attendance  equal  to 
last  year,  and  the  progress  of  the  pupils  has  been,  on  the 
Thole,  satisfactory.  The  chess  dub  maintains  its  position 
«  one  of  the  best  in  the  provinces  in  connection  with  a 
™|echanics*  institution.  Twenty-one  lectures  were  de- 
wered  during  the  winter  months,  the  attendance  at 
Jhich  showed  a  falling  off  from  previous  years.  Amongst 
Ibem  may  be  mentioned :— -Mrs.  Clara  Lucas  Balfour— 
^  Henry  the  Eighth  ;"  Rev.  Hugh  Stowell  Brown— 
'Common  Sense;"  John  Rawson,  Esq.—"  The  Life  and 
Timea  of  John  Milton  ;*'  Wm.  Proctor,  Esq.,  M.D., 
^US,— •* On  the  CJolouring  Piinclples  of  Coal  Tar;"  E. 
A.Leatham,  Esq.,  M.A.,  M.P.— "  WUliam,  Lord  Rus- 
^U ;"  Henry  Wood,  Esq.—"  A  Glance  at  Westminster 
^all ;"  G.  Dawson,  Esq.,  M.A.— '*  Dr.  Samuel  Johnson  ;" 
Wmund  Wheeler,  Esq.,  C.E.,  F.R.A.S.— "  An  inquiry 
wpecting  the  rational  and  intellectual  powers  of  animals, 
^^  their  instinctive  faculties  as  compiured  with  man  ;  P. 
X  ^*%han,  Esq.,  B.A.— '« The  condition  of  the  Frimsaval 
inhabitants  of  the  British  Islands ;"  Rev.  H.  Griffiths- 
\fD  ^*®  ^^  ^^*'  Rep'iles;"  S.  W.  North,  Esq., 
^K.C.S.—"  Antiquity  of  Man."  The  Saturday  night 
^yuigs'  bank  has  continued  to  attract  its  usual  amount  of 
ait«nuoD.  The  number  of  depositore  has  bedn  7,856, 
^uig  ao  increase  over  last  year.  In  the  penny  readings 
J^  attendance  showed  a  great  falling  off  from  the  previous 
yew,  the  average  for  the  whole  time  being  only  99.    The 

^rg«st  attendance  was  260 ;  the  smallest,  35.     The  re- 

'^Pts  were  £9  Is.  6d.;   the  expenditure,  £7  ISs.  lid. 


The  treasurer's  account  shows  that  the  receipts  have  been 
£283  17s.  2d. 

Welchpool  READiNa  SooisTY. — The  report  of  the 
committee  for  1864  says  that  the  subeoriptioif  list  proves 
that  the  present  position  is  better  adapted  for  the  pur- 
poses of  the  society.  The  committee  have  ventured 
during  the  past  winter  to  introduce  penny  readings  in 
furtherance  of  the  general  objects  of  the  society,  and  they 
entertain  a  hope  of  being  able  from  this  source  to  make  a 
considerable  addition  to  the  libraiy  by  the  purchase  of 
new  books.  The  financial  statement  shows  that  the  ex- 
penses have  been  £81  48.  9d.,  and  that  there  is  a  balance 
due  to  the  treasurer  of  £21  Ids.  9d.  This  has  arisen  from 
the  great  expense  incuiriMi  in  furnishing  the  house  which 
was  taken  in  New-street. 


EXAMINATION  PAPERS  1865. 

(  CowfiiMnrf/roCT  pagt  6  60. ) 

The  following  are  the  Examination  Papen  set  in  the 
various  subjects  at  the  Sodety's  Final  Examinations,  held 
ui  April,  1865  :— 

ASTRONOMY. 

THBBE  HOUBS  ALLOWED. 

1.  Define  a  day;  a  solar  day;  a  mean  astronomical 
day ;  a  lunar  day ;  and  a  sidereal  day. 

2.  State  the  difference  between  the  civil,  or  common 
method  of  reckoning  time,  and  the  astronomical  method. 

3.  Give  the  rule  for  determining  astronomical  time 
from  civil  time. 

4.  What  is  the  equation  of  time,  and  for  what  purpose 
is  it  used. 

5.  Does  the  equation  of  time  ever  vanish,  and  if  so 
when? 

6.  Does  the  equation  of  time  vary  from  year  to  year, 
and  if  so  why  ? 

7.  State  what  methods  you  know  to  determine  mean 
time  by  observation. 

8.  Define  sidereal  time  at  mean  noon. 

9.  The  sidereal  time  at  mean  noon  at  Greenwich  on 
January  1st,  1866,  will  be  18h.  43m.  38*3s.,  what  will 
be  the  mean  solar  time  corresponding  to  January  Ist, 
2Ih.44m.  7*98.  sidereal  time? 

10.  Convert  6b.  Greenwksh  mean  time  on  January  1st, 
1866,  into  sidereal  time  for  the  same  meridian. 

11.  Give  an  expression  for  finding  the  length  of  the 
day  at  any  place. 

12.  What  is  the  latitude  of  those  places  where  the  sun 
does  not  set  for  24  hours  on  the  21st  of  June;  and  also 
of  tiiose  places  where  the  sun  does  not  set  for  24  hours 
on  the  21st  of  December. 

13.  When  is  the  sun  due  east  on  a  given  day? 

14.  Define  moon's  semi-diameter,  and  state  when  it  is 
used,  and  for  what  purposes. 

15.  Define  moon's  horizontal  parallax,  state  when  and 
how  it  is  used,  and  for  what  purpose. 

16.  The  right  ascension  of  the  ran  on 

h.  m.  f. 
January  1, 1866,  at  mean  noon  is  18  47  81 
„      2,     „  „  is  18  51  55 

„      3,     „  „  is  18  56  20 

What  is  the  right  ascension  of  the  sun  at  Greenwich  on 
Jan.  1st,  18h.  mean  time  ? 

17.  What  is  the  right  ascension  of  the  sun  on  January 
1, 1866,  at  6h.  Venice  mean  time,  the  longitude  of  Venice 
bemg  12«^  21'  2V  east  of  Greenwich? 

18.  Explain  Kepler's  laws. 

19.  Mention  what  is  known  of  variable  periodic  stars. 

20.  Mention  what  is  known  of  the  prismatic  spectra  of 
stars  and  of  planetary  nebulae. 

21.  Mention  what  you  know  of  astronomical  instru- 
ments, particularly  the  transit,  mural-circle,  transit-circle, 
and  equatorial,  with  their  uses. 

22.  Explam  the  use  of  the  method  of  differences  in  the 
interpolation  of  series. 
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23.  Given  right  ascen.  2  57  50*74  on  Ist  day  at  mean 

midnight 
«  2  56  63-87  on  8nd  ,, 

2  65  5806on8ni  ,» 

Beqnired  aocurately,  using  second  differences,  the  right 
asceoaion  on  the  2nd  day  at  llh.  89in.  mean  time. 

24.  Given,  the  sun's  declination  at  mean  noon  on 

h.  m.     f. 

Jan.  19, 1866=23  26  14-8 

„    20,    „   =23  26  66-8 

„    21,     „   =23  27  140 

„   22,    „   =2S  27    6-4 

Required,  the  exact  declination   on    the  21  at  day  at 
4h.  38m.  mean  solar  time. 


PRINOIPLES  OF  MECHAKIOS. 

TBBBB  HODM  ALLOWED. 

1.  State,  without  pitx>f,  the  fundamental  propositions 
which  belong  to  stotics,  dynamics,  and  hydrostatict 
respectively. 

2.  Find  the  conditions  of  equilibrium  of  any  number 
of  forces  acting  in  any  direction  on  a  material  particle. 
Ex. :  Three  ropes,  attached  by  a  ring  to  a  heavy  block, 
are  each  stretched,  at  right  angles  to  each  other,  by  a 
weight  of  50  lbs.  What  weight  should  be  attached  to  a 
single  rope  that  it  may  produce  an  equal  effect  upon  the 
block,  and  how  must  it  be  placed  with  regard  to  the 
other  three  ropes? 

8.  Describe  the  common  steelyard,  and  show  how  to 
graduate  it.  Ex.:  A  steelyard,  having  a  weight  of 
10  lbs.  at  one  end,  and  a  scale- pan  weighing  6  lbs.  at  the 
other  end,  is  used  as  a  balance  by  moving  the  rod  back- 
wards and  forwards  over  a  fulcrum,  on  which  the  whole 
rests;  neglecting  the  weight  of  the  steelyard,  show  how 
to  graduate  it. 

4.  De6ne  the  moment  of  a  force  about  a  point;  show 
how  it  may  be  geometrically  represented,  and  hence  show 
that  the  sum  of  the  moments  of  two  non- parallel  forces 
about  a  point  in  thehr  plane  equals  the  moment  of  their 
resultant  about  the  same  point.  Show  that  the  above 
atatement  is  true  if  the  forces  be  parallel.  Ex. :  Two 
parallel  forces,  8  and  9,  act  at  a  distance  of  17  inchf  s 
ftx)m  each  other;  what  is  the  moment  of  their  resultant 
about  a  point  12  inches  distant  from  that  force  which  is 
nearest  to  it,  an  inch  being  taken  as  the  unit  of  length  ? 

5.  How  do  we  obtain  a  measurement  of  variable  velo- 
city at  any  particular  instant?  What  is  the  law  of  the 
Telocity  of  freely  falling  bodies?  Ex. :  A  body  is  pro- 
jected downwards  with  a  velocity  of  80  feet  per  second ; 
determine  the  velocity  at  the  end  of  6ve  seccnds ;  if  in- 
stead  it  were  projected  upwards,  when  would  its  velocity 
eease? 

6.  A  body  is  acted  upon  continually  by  a  given  prcs- 
aure ;  show  what  acceleration  is  given  to  its  motion.  Ex. : 
A  body  weighing  30  lbs.  slides  along  a  smooth  horizontal 
plane  under  a  constant  pressure  of  16  lbs. ;  determine 
(1)  the  velocity  it  acquires  every  second  ;  (2)  the  velocity 
at  the  end  of  6  seconds  ;  (8)  the  space  passed  over  in  5 
seconds.  What  would  be  these  results  if  the  plane  were 
rough,  and  the  co-efficient  of  friction  were  -2? 

7.  A  body  slides  down  a  smooth  curve ;  state  and  prove 
what  velocity  it  will  acquire  at  the  end  of  the  curve. 
Ex. :  A  stone  is  tied  to  the  end  of  a  string  of  10  feet  in 
length,  and  deecribes  a  vertical  circle  of  whk*  the  string 
is  the  radios ;  if  at  the  highest  point  it  move  at  the  rate 
of  26  feet  per  second,  what  will  be  its  velocity  at  the 
lowest  point? 

8.  What  is  a  cycloid  ?  Show  that  the  time  of  oscilla- 
tion of  a  particle  moving  in  a  cycloid  is  independent  of 
the  extent  of  the  arc  of  oscillation.  Ex. :  If  the  radios 
of  the  generating  circle  be  10  feet,  what  is  the  time  of 
an  oscillation  ? 

^'  What  is  the    fundamental    principle,    known    ab 
D'Alembert's  principle,    employed  in   rigid  dynamics? 


Ex. :  A  sphere  has  a  spherical  eecentric  cavity  filled  vitli 
water,  and  rolls  on  a  rough  horisontal  pluie;  fiod  iu 
motion. 

10.  What  are  the  differences  between  elastie  sud  dod 
elastic  fluids?    Give  examples  of  each. 

11.  Prove  that  the  pressure  at  any  point  below  the 
surface  of  a  uniform  fluid  whfeh  is  at  rest  under  gnv^ 
alone  varies  with  the  depth.  What  is  the  ptman  tend' 
mg  to  drive  in  the  cork  of  an  empty  bottle  sunk  to  tk« 
depth  of  800  fathoms  in  seawater  (8.G.  =  1028),  vha 
the  barometer  is  80  inches  (S.G.  of  mercuiy  =  lK. 
the  area  of  the  cork  being  a  square  ineh?  K.B.-> 
cubic  foot  of  distilled  water  weighs  1,000  os. 

12.  Describe  a  common  hydrostatic  balance  snd  ibcf 
how  by  means  of  it  to  find  the  S.G.  of  a  solid  body-*: 
heavier,  (2)  lighter  than  distilled  water,  the  latter  htii^ 
used  aa  the  unit  of  measurement.  Ex. :  A  cr^-stil  r. 
saltpetre  weighs  19  grains ;  when  covered  with  m 
(S.G.  = '96)  the  whole  weighs  48   grains  inairai^^ 

grains  in  water ;  find  the  S.G.  of  the  saltpetre. 

13.  Describe  a  condenser,  and  find  the  corre«poni£: 
denMiies  of  the  air  befbre  and  after  a  given  numbered 
strokes. 

14.  Describe  the  essential  parts  of  a  double-ietia? 
condensing  steam-engine.  State  what  vou  know  of  tL^ 
latest  mechanical  improvements  applie<i  to  this  kiod  ci 
engine. 


PRACTICAL  MECHANICS. 

THBKE  BOUBS  ALLOWED. 

1.  In  toothed-whcel  work  what  is  meant  by  itif  fi^t- 
circle  and  the  pitch  of  a  tooth  ;  what  is  the  diametxrr  c 
the  pitch  circle  of  a  wheel  having  88  teeth  of  2{  Iikt. 
pitch? 

2.  Explain  the  contrivance  of  the  crank  and  connet^" 
rod,  for  converting  circular  into  reciprocating  motion.  &i^ 
show  that  the  movement  which  would  result  from  : 
crank  with  an  infinite  connecting  rod  may  be  imitated  ><• 
the  use  of  an  eecentric  circle. 

8.  Explain    the    following    mechanical  contrivance* 
(1)  the  anchor  escapement,  (2)  the  mangle  wheel,  (3,  tit* 
Geneva  stop,  (4)  the  fusee. 

4.  A  wheel  (A)  is  fixed  in  space;  an  arm  carrying  t* 
other  wheels  (B)  and  (C),  is  capable  of  revolving  aUx;*. 
an  axis  through  the  centre  of  (A),  and  it  ia  fai^'i^' 
arranged  that  the  three  wheels  shall  gear  together,  to  i* 
to  form  a  train  (A),  (B),  (C) ;  what  will  be  the  mote 
imparted  to  (C)  by  the  revolution  of  the  arm,  (1)  't.*- 
(C)  is  equal  to  (A),  and  (2)  when  it  contains  half  ss  ida-'; 
teeth  as  (A) ;  explain  your  answer,  and  point  out  tb' 
value  of  the  first  combination  in  machinery  for  t«b>*>i'o' 
strands  into  rope. 

5.  Explain  the  parallel  motion  of  a  beam-engine. 

6.  Upon  what  principle  is  machifiery  for  drilling  DUte 
self-acting?  Select  an  example  which  iUustrates  Tca* 
statement. 

7.  Describe  some  arrangement  which  would  tet^t  i' 
indicate  the  number  of  revolutions  made  by  a  c&tTts^« 
wheel  in  a  given  time. 

8.  Explain  Newcomen's  atmospheric  engine,  and  A^ 
how  it  was  altered  and  improved  by  Watt. 

9.  Wiiy  is  it  advantageous  to  work  a  steam-eDgiL< 
expansively  ;  if  steam  of  a  given  pressure  be  cut  off  vh* 
the  pi«ton  has  described  one-fourth  of  its  stroke,  fiod  tH* 
work  done  iu  the  cylinder.  What  is  the  lap  of  a  tli^" 
valve,  and  what  efiect  does  it  produce  in  the  woii^iuj  (- 
the  engine  ? 

10.  Bicetch  a  double*beat  valve,  and  explain  its  '<^«'* 

11.  Explain  any  form  of  gauge  for  measmiiv  ^'' 
pressure  of  «teain  in  a  boiler. 

12.  Describe  the  general  arrangement  of  a  lorpcui.' 
engine  and  boiler,  and  explain  Siephens*  n':»  liukv^i- 
for  reversing  the  engine. 

(7b  he  eoitinueii*) 
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THE  MUSICAL  UNION  INSTITUTE. 

The  following  is  extracted  from  Mr.  £lla*i}  Musical 
Btcord:-- 

The  obje^tt  aooght  to  bo  aocomplished  by  the  formation 
o(  m  losiitute  have  never  ceased  to  oocapy  my  attention 
sioce  the  idea  waa  flnt  mooted  in  the  Bicord  of  1849. 
The  intereit  which  the  lamented  Prince  Cooaort  took  in 
tfae  promotion  of  the  arts  in  general,  hie  knowledge  of 
lod  taste  for  muaio  in  particQlar,  were  most  encouraging  ; 
lod  his  ezpreBB  desire  to  the  late  noble  President,  the 
£irl  o(  Westmorland,  to  cany  out  a  design  similar  to  the 
one  I  have  attempted,  was  communicated,  confidentially, 
to  me  ID  1858.  In  a  letter  addressed  to  me  in  that  year 
hv  8  liberal  patron  of  the  art,  a  thousand  pounds  was 
promised  in  aid  of  the  scheme,  provided  my  small  begin- 
singg  were  joined  to  that  of  the  Prince  Consort  for  a 
pablie  library.  During  the  short  time  that  elapsed  from 
the  opening  of  the  Musical  Union  Institute  until  the 
limented  death  of  that  excellent  Prince,  the  donations 
exceeded  in  amount  my  most  sanguine  expectations. 
The  death,  however,  of  the  Prince  at  once  threw  a  damp 
on  the  public  mind,  and  further  contribations  in  hope  of 
realifiog  all  that  was  aimed  at  fell  short  of  what  I  had 
rmaoa  to  anticipate. 

This  disappointment  was  the  more  to  be  deplored,  since, 
ID  order  io  provide  for  the  expected  donations  and  pur- 
chase of  niosical  publications,  a  laige  portion  of  the  funds 
VM  already  expended  in  furniture  for  the  residence  of  a 
paid  custodian,  with  ample  aooommodation  for  an  exten- 
sive library. 

It  is  now  proposed  by  the  tressurer  and  trustees  to 
lelieve  me  of  the  custody  of  books  purchased  and  pre- 
sented to  the  Inatitute.  At  the  same  time,  with  the  funds 
At  my  disposal,  I  shall  continue  to  increase  the  collection 
of  Diosic  and  musical  literature,  and  add  it  to  the  pro- 
psrty  10  be  conveyed  to  the  South  Kensington  Educational 
department  of  the  Fine  Arts. 

To  those  spontaneous  donors  who  encouraged  my  efforts 
to  eairy  out  a  long  cherished  object,  I  cannot  sufficiently 
axpress  my  gratitude.      In  acknowledgment  of  the  sup- 

rrt  received  from  donors  to  the  Musical  Union  Institute, 
propose,  with  the  sanction  of  the  Committee,  to  issue 
fi^ly  free  admissions  to  the  Matinees  of  the  Musical 
Uoion,  vis.,  to  donors  of  £20,  four ;  £10,  two ;  and  £5, 
ooe,  each  season.  J.  Ella. 


the  name  of  the  trustees,  W.  Tite,  Esq.,  M.P.,  and  T. 
Brassey,  Esq.,^  and  donors  of  the  Musical  Uuion  Institute, 
under  my  direction,  to  submit  to  them  the  propriety  of 
offering  the  gift  of  its  collection  of  music  and  musical 
literature. 

On  certain  specified  conditions,  at  my  decease  or  before, 
I  propose  that  my  private  collection  of  music,  musical 
literature,  pictures,  prints,  autographs,  and  musical 
instruments,  be  added  thereunto,  and  the  sum  of  one 
thousand  pounds,  or  more,  be  given  in  aid  thereof. 
Other  gifts,  1  feel  sure,  will  follw,  and  ultimately 
London  will  be  spared  tlie  reflection  of  being  the  only 
city  in  Europe  without  a  National  Institute  and  Library 
exclusively  devoted  to  the  interests  of  the  musical  art. 

I  request  yoQ  to  submit  this  proposal  to  the  Lord 
President  of  the  Council  for  his  consideration. 

I  remain,  Sir,  your  obedient  servant, 
(Signed)  John  Ella. 

Hon.  Mem.  Phil.  Acad.  Rome, 
Founder  and  Director  of  the  Musical  Union. 


(Copy.) 
London,  18,  Hanover-aquare,  Ifaj  18, 1865. 
T9  tkt  Searetary  of  the  Department  of  Saenee  and  Art, 

Sta, — Having  long  witnessed,  with  gratification,  the 
facilities  afforded  at  the  South  Kensington  Museum  for 
education  in  the  Arts  of  Design,  etc.,  and  various  branches 
of  scientific  pursuits,  with  the  formation  of  libraries  for 
ftndy  and  reference,  I  have  ventured  to  hope  that  music, 
the  most  popular  and  neglected  of  the  arts  in  England, 
might  also  be  specially  encouraged  at  the  South  Kensing- 
ton Museum. 

An  arrangement  might,  perhaps,  be  made  to  accommo- 
date an  extensive  library  of  mnsic,  full  scores  of  the 
great  masterworks,  and  musical  literature,  with  a  collec- 
tion illustrating  the  history  and  progress  of  musical  in- 
struments, for  the  use  of  the  public  in  general  and  students 
in  particular.  Considering  the  great  difficulties,  cost,  and 
risk,  which  attend  the  triids  of  new  compositions  of  the 
highest  cUsa  of  art,  I  would  suggest  tliat  it  might  be 
expedient  that  the  Government  should  afford  facilities 
analogous  to  those  which  have  been  given  to  the  Royal 
Academy  of  Arts  for  the  exhibition  of  painting,  etc.,  for 
such  trials,  and  also  that  lectures  might  be  given  on  every 
branch  of  the  art,  the  whole  eventually  becoming  a 
recognised  institute  for  musical  education  in  this  country. 

That  sach  an  Institute  was  contemplated  by  the 
lamented  Prince  Consort,  I  have  reason  to  know,  and, 
with  the  view  of  aiding  its  accomplishmeet,  I  proposed,  in 


(Copy) 

42.  Lowndes -aqiiars,  June  STth,  1866. 

Mr  Lord,— The  "Musical  Union  Institute"  waa 
established  in  1850  by  Mr.  Ella.  Mr.  Brassey  and  myselt 
were  appointed  trustees;  Sir  Qeorge  Clerk  was  the 
president ;  and  a  most  respectable  body  of  subscribers 
and  donors  soon  joined  the  Association.  We  have  sub- 
sequently done  our  best  to  carry  out  the  intentions  of  the  . 
founder,  and  to  support  his  views.  Those  views  were  to 
collect  a  library  of  music  and  musical  literature,  to  form 
a  museum  of  musical  instruments,  and  to  afford  accom- 
modation for  the  trials  of  music  and  encouragement  to 
young  and  meritorious  artists.  All  this  we  have  endea- 
voured to  carry  out  and  support,  and  to  a  certain  extent 
we  have  succeeded. 

It  has,  however,  occurred  to  Mr.  Ella  that  this  Institu- 
tion might  find    a    more    permanent    home  at  South 
Kensington,  and  I  am  authorised  by  a  public  meeting  of 
the  donors  to  offer  to  your  lordship  and  the  Council  the  * 
collection  of  books  belonging  to  the  Institute. 

In  making  this  offer,  we  are  requested  to  attach  this 
condition  :  That  the  Council  will  carry  out,  as  far  as  is 
consistent  with  the  means  at  their  disposal,  the  original 
objects  of  the  Institution.  I  am  to  submit  this  proposition 
to  your  lordship,  and  to  offer  any  explanation  in  my  power 
of  the  views  of  Mr.  Ella  in  proposing  the  removal  of  the 
Institute  to  South  Kensington. 

In  furtherance  of  the  above  objects,  I  am  authorised  to 
say  that  as  soon  as  accommodation  is  made  for  its  reception, 
the  harpsichord  (a.d.  1651)  of  the  great  Handel,  now  tha 
property  of  Messra.  Broadwoods,  will  be  presented  to  the 

library. 

I  enclose  an  account  of  the  inauguration  ceremony,  at 
which  Mr.  Brassey,  myself,  and  the  Council  were  present, 
which  fully  states  all  the  objects  sought  to  be  obtained  by 
the  Institution,  and  a  supplementary  paper  published 
under  its  sanction. 

I  have  the  honour  to  be,  Ac, 
(Signed)  W.  Titb. 

Treasurer  and  Trustee. 
The  Rt.  Hon.  Lord  Granville,  lie. 


The  following  answer  to  Mr.  Titers  letter  is  couched 
in  similar  terms  to  one  in  reply  to  Mr.  Ella's,  in  May 
last: — 

Cooncil  of  Education,  Kensington  Mtueum,  29th  June,  1866. 
Sm, — 1  am  directed  by  the  lord  president  to  acknow- 
ledge the  receipt  of  your  letter,  dated  the  27th,  and 
addressed  to  him,  in  which  you  are  so  kind  as  to  offer,  on 
behalf  of  the  Musical  Union  Institute,  a  collection  of 
books,  and  the  harpsicord  of  Handel,  on  the  condition 
that  the  department  will  caiTy  out,  as  far  as  it  is  con- 
sistent with  the  means  at  its  disposal,  the  original  objects 


•  Donon  of  £100  each. 
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of  th«  Murioal  Union  Institute ;  and  in  reply  I  beg  to 
infonn  yon  that  the  lords  of  the  Committee  of  Council 
on  Education  have  muck  pleasure  in  accepting  the  gift  for 
the  South  Kensington  Museum,  on  the  conditions  that 
yon  have  named.  Thanking  you  for  your  own  personal 
interest  in  the  subject, 

I  have  the  honour  to  be,  Sir, 

Tour  obedient  servant, 

Hrmbt  Colb. 


jfhte  ^ts. 


Abt  Gomvertions. —  Three  other  acts,  which  aid  to- 
wards the  completion  of  international  right  in  works  of 
taste  and  intellect,  have  Just  been  officially  announced  in 
Paris,  namely,  the  signature  of  conventions  respecting 
literary  and  artistic  property  between  France  and  ^ucony, 
Baden,  and  Nassau. 

DxBOOVBBT  OF  A  LosT  RAPHAEL.— A  picture  by  Baphael, 
known  as  the  Madonna  di  Loreto,  had  been  lost  for  a  long 
time,  and  is  said  to  have  been  recently  discovered  in  the 
shop  of  a  dealer  at  Iftantua,  by  M.  Tortella,  of  Yeiooa. 
It  was  covered  with  such  a  thick  coat  of  dut  that  the 
lines  of  the  composition  could  scarcely  be  traced,  but  was 
easily  cleaned.  The  picture  has  since  been  examined 
by  Professor  Blaas  and  other  acknowledged  judges,  all  of 
whom  pronounced  it  not  only  to  be  a  true  Raphael,  but 
in  his  beat  style.  It  is  in  admirable  preservation,  and 
measures  four  feet  in  height  and  three  in  width. 

Pbizb  Compbtition  in  Bbonzks  in  Pabis. — The 
manufacturers  of  bronzes  have  announced  a  competition 
amongst  the  artists  and  workmen  employed  in  that  im- 
portant and  elegant  bivich  of  Paris  industry.  The 
Erizes  to  be  distributed  are  to  consist  of  medals  and 
onourable  mentions,  and  the  following  amounts  in 
money: — For  sculptors  and  ornamental  modellers,  each 
SOOf. ;  chasen,  I,600f.  ;  designers,  500f. ;  founders, 
600f. ;  turners,  400f. ;  mounters,  800f.  The  works  are 
to  be  sent  in  by  the  16th  of  November.  It  is  not  stated 
whether  there  will  be  a  public  exhibition  of  the  works, 
but  it  is  to  be  hoped  that  there  will,  not  only  in  justice 
to  the  artists  and  workmen  themselves,  but  also  as  an  ex- 
cellent means  of  general  art  education. 
^  MosBUii  OF  Medals. — The  Dtic  de  Lujrnes  some  time 
since  presented  his  magnificent  collection  of  medals  to  the 
Biblioth^ue  Imp^riale  of  Paris,  on  condition  that  it  should 
be  maintained  and  exhibited  to  the  public  in  a  completely 
independent,  condition.  In  pursuance  of  the  terms  of  the 
donation  the  medals  have  been  arranged  in  a  rotunda,  and 
•everftl  adjoining  apartments  in  the  new  portion  of  the 
library  building,  and  a  special  door  and  staircase  are  now 
being  constructed  by  which  the  public  will  be  admitted 
to  the  Luynes  gallery. 


Ipamifactttrt8> 

BoTTEB-MAKtNo — It  is  Well  knowu  that  cream  mav  be 
converted  into  butter  by  simply  being  baried  in  the  ground, 
but  it  is  not  generally  known  that  this  mode  is  in  common 
use  in  Normandy  and  some  other  parts  of  France.  The 
process  is  as  follows  .—The  cream  is  placed  in  a  linen  bag, 
of  moderate  thickness,  which  is  carefully  secured  and 
placed  in  a  hole  in  the  ground,  about  a  foot  and  a  half 
deep;  it  is  then  covered  up  and  left  for  twenty-four  or 
twenty-five  hours.  When  taken  out  the  cream  is  very 
bard,  and  only  requires  beating  for  a  short  time  with  a 
wooden  mallet,  after  which  half  a  glass  of  water  is  thrown 
upon  it,  which  causes  the  butter-milk  to  separate  from 
the  butter.  If  the  quantity  of  cream  to  be  converted 
Into  butter  is  large,  it  is  left  more  than  twenty-five  hours 
in  the  ground.  In  winter,  when  the  ground  is  frozen,  the 
operation  is  performed  in  a  cellar,  the  bag  being  well 
covered  up  with  sand.  Some  persons  place  the  bag  con- 
taiaiog  the  cream  within  a  second  bag,  in  order  to  prevent 


the  chance  of  any  taint  from  the  earth.  Tlui  lyitn 
saves  labotu*,  and  is  stated  to  produce  a  laigv  amooiaflf 
butter  than  chnming,  and  of  ezoellent  quality,  sad  k 
moreover,  said  never  to  fail. 

StBAM     FlBB-EsGINBa     AT     THB      COLOOBB     Ivm- 

NATIONAL  Exhibition.— The  following  is  a  copy  of  tk 
official  report  concerning  the  decision  of  the  jury  «i  tht 
trial  of  steam  fire-engines  held  at  Cologne:— The  adjo. 
dicators,  when  judging  of  the  steam  Sre-eDgino,  ^ 
attention  chiefly  to  the  following  points:— I.  Tiietioe 
required  for  getting  sufficient  steam  to  work  the  «iifnB« 
2.  The  (quantity  of  water  in  general,  and  espeeiaUj  n 
density  in  proportion  to  the  distance  over  which  theni«f 
was  tbrowB.    3.  The  heigbt  of  the  Rtream.    4.  Tm 
genetal  construction  of  the  enginea.  and  especiallj  tbeir 
durability  and  steadiness  while  being  worked.   5.Tfit 
weight,  from  which  to  draw  oonolusions  as  to  thdr  tie- 
portability.    As  regards  the  getting  of  steam,  for  W9is^ 
the  engines,  the  engine  of  Messrs.  MerryweatherandSoL 
of  London,  effected  this  in  7  minutes  28  seconds ;  ftc  '£ 
Messrs.  Shand,  Mason,  and  Co.,  of  Liondon,  in  11  mrsui 
28  seconds;  and  that  of  Messrs.  Wirth  and  Co.,  orFick> 
fort-on* the- Maine,  inl6|  minutes.  Atadi8tanceof40f«i 
the  largest  quantity  of  water  was  thrown  by  the  eagi» 
of  Messrs.  Shand,  Mason,  and  Co.;  the  second  mm 
respect  were  Messrs.  Wirth  and  Co. ;  whilst  as  repr:' 
the  compactness  of  the  stream  the  latter  deddedlv  tfoA 
the  first  place,  and  Messrs.  Shand,  Maaon.  and  Co.,  vtre 
second  in  this  respect.    At  a  distance  of  60  feet,  Hew 
Wirth  and  Co.  took  the  first  place,  and  Mesvs.  Merr- 
weather  and  Sons  the  second  place.     As,  however,  in 
dimensions  and  working  power  of  the  engines  ans  ukt'. 
into  consideration,  then  Messrs.  Menyweather  and  Soi« 
are  fairly  entitled  to  the  first  place ;  there  is  also  to  m^y 
tion  that  the  engine  of  Messrs.  Wirtfarand  Co.  was  worked 
during  a  wind  that  was  more  favourable  than  that  ODitf 
which  the  other  two  had  to  stand  the  trial.     Cooccnisj 
the  heights  of  the  streams,  the  engine  of  Meavs.  Wirth 
and  Co.  was  first,  even  if  full  consideration  is  given  to  t^) 
unfavourable  wind  which  the  other  two  engines  had  to 
work  against.    All  practical  questions,  as  regardi  tit 
construction  of  steam  fire-engines,  have  not  yet  been  ^ 
cided.    All  three  engines  are  of  solid  workmaosbip,  td 
fully  warrant,  during  the  usual  doratk>n  of  working  ta^ 
as  regards  steadiness,  every  advantage  that  could  fai 
wished  for.    The  weights  of  the  eng^ea  are  as  foUon 
viz. : — Messrs.  Merry  weather  and  Sons,  3,813  lbs. ;  Uesa 
Shand,  Mason,  and  Co.,  6,128  lbs. ;  Messrs.  Wirth  td 
Co.,  5,833  lbs.    Considering  the  shoit  space  of  tiDi«  a 
which  Messrs.  Menyweather  and  Sons'  engine  commeDcai 
working  after  the  time  of  lighting  the  fire,  and  ooo8d(^ 
ing  the  proportionately  equal  results  in  other  respeu 
and,   further,  in  consideration  of  the    strikingly  ii»tt 
weight  of  the  engine,  the  adjudicators  declare  that  \in! 
have  awarded  to  the  steam  fire-engine  of  Messrs  Mefrt^ 
weather  and  Sons,  of  London,  the  money  price  of  o**' 
thalers,  and  a  gold  medal  to  the  steam  nre-eogioe  ^ 
Messrs.  Shand,  Mason,  and  Co.,  of  London;  alsos«n^<^ 
medal,  gcanted  by  the  ministry,  to  the  ateam  fire-eogiv 
of  Messrs.  Wirth' and  Co.,  of  Frankfort-on-the-Msine. 


€aMti. 


Natal  Exbibition.— A  Natal  journal  of  April  \l< 
says : — "  It  has  been  announced  that  arrangements  are .:' 
pro^ss  for  holding  an  exhibition  in  this  city  (Pift«? 
maritzburg)  at  an  early  period.  The  object  of  th* 
exhibition  is  to  encourage  industrious  and  fcodoci'^' 
habits  amongst  the  natives,  and  it  is  hoped  that  it  mr 
also  serve  as  a  valuable  suggestion  in  directing  the  roc*«- 
of  native  labour." 

Thb  Climatb  of  Austbalta. — ^The  great  chararterv'"' 
of  the  climate  of  Australia  appears  to  be  ita  diynw^^'' 
purity  of  solar  light,  and  fireedom  from  humidity  asd  v» 
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Biequent  smaller  proportion  of  deleterions  gases  and 
alarift  in  combination  with  an  almost  total  absence  of 
lioial  and  vegetable  deoompositton ;  the  astringent  and 
lemical  properties  of  the  atmosphere  may  be  observed 
rits  action  on  gnn  and  other  metals,  whidi  may  be  ex- 
sed  out  of  doors,  day  and  night  for  months  (except  in 
by  weather),  without  oontiacting  any  oxydation ;  also 
the  facility  with  which  all  animal  and  organic  snb- 
ucesare  dissolved  and  volatilised,  and  the  bones  bleached 
a  snowy  whiteness  in  a  comparatively  short  period.  In 
le  somnier  the  cannse  of  a  horra  or  bullock  becomes  a 
BDtifally  bleached  skeleton  in  10  to  14  days,  the  knife 
dy  having  been  employed  to  take  off  the  hide.  In  no 
ber  eoantry  is  the  climate  so  congenial  to  man's  physical 
lergies  as  that  of  the  Australian  colonies— both  man 
irl  beait  can  nndei^  all  the  fatigue  of  daily  labour  with 
■  exhaostion  and  greater  endurance  than  in  any  other 
ootiy. 

Sbalb  Oil  in  New  South  Walks.— A  discovery  of 
msiderable  importance  is  said  to  have  been  made  in  the 
lavara  district.  It  had  long  been  known  that  a  highly 
ifluncqable  substance  abounded  in  that  locality,  but  it 
i  only  recently  that  the  fact  of  its  containing  a  large 
xiitm  of  kerosene  oil  has  been  discovered.  It  appears 
u(  a  short  time  ago  two  gentlemen,  practically  ac- 
uipted  with  the  manufacture  of  oils,  paid  a  visit  to  the 
strict  They  took  specimens  of  the  shale  in  which  the 
I  was  expected  to  be  found  back  with  them  to  Sydney, 
id  aobtnitted  them  to  analysis,  which  showed  them  to  be 
vy  rich  in  oil.  'i  wenty-one  pounds  of  shale,  put  into  a 
ffimon  iron  pot,  with  a  worm  attached,  in  a  short  time 
elded  a  quantity  of  oil,  which  was  of  veiy  good  market- 
le  qiiality.  The  quantity  yielded  by  the  twenty-one 
mods  of  shale  was  .one  gallon,  and  this,  too,  with  a 
oit  imperfect  apparatus.  It  is  believed  that,  with 
oper  apparatus,  the  shale  will  yidd  fifty  per  cent,  of  oil. 
he  oil  can  be  produced  and  packed  in  tuns  at  one 
illing  and  sixpence  per  gallon,  whilst  the  price  in 
^Uod  during  the  past  few  years  has  ruled  from  three 
iUings  and  nine-pence  to  six  shillings  per  gallon. 

Woods  of  Nbw  South  Wales.— There  are  in  the 
DKupi  at  Sydney  hundreds  of  specimens  of  wood, 
6  principal  of  which  are  rosewood,  beefwood,  cypress 
pine,  forest  oak,  and  tulip  wood.  308  specimens  of 
M,  as  well  as  hardwood,  were  sent  to  the  Inter- 
(iooal  Exhibition  of  1862,  and  a  variety  of  cabinets 
n  made  with  duplicates  of  them,  by  Messrs.  Howard 
i  Son,  of  Oxford-street.  Rosewood  is  probably  the 
M  beautiful  of  those  which  have  yet  been  worked  either 
PS  or  in  the  colony.  Although  called  rosewood  there, 
it  entirely  different  fn  colour  from  the  purple  red  rose- 
*od  of  Brazil,  the  Canary  Islands,  &c.  Its  colour  is 
tfly  the  same  as  the  mahogany  of  Honduras  and  Gam- 
>Bhy,  and  undoubtedly  equal  in  beauty  of  grain  as  well 
durability  to  the  products  of  these  places.  The  fine 
cs  which  furnish  these  woods  grow  to  an  immense  size. 
t6  timber  is  found  to  be  very  durable  in  wet  soils,  and 
[refore  is  in  great  demand  for  posts  and  rails.  It  is 
'ly  worked.  Beefwood  in  colour  and  grain  is  truly 
iQliful,  and  would  be  most  useful  for  veneers.  Cypress 
I  forest  oak  are  very  fine  but  different  species  of  acacia, 
lip  wood  is  also  a  very  fine  wood,  but  apt  to  split  in 
ting. 


f  ttWitirtijfns  |ss»elr. 


JTATisTics  OF  THE  BRITISH  CoLONiEs. — The  statistical 
>artmont  of  the  Board  of  Trade  has  just  presented  to 
liament  an  "Abstract of  Colonial  Statistics "  on  the 
del  of  the  «  Statistical  Abstract  of  the  United  Ring- 
D>'|  This  small  volume  gives,  in  the  most  portable  and 
Bssible  form,  the  general  statistics  of  each  British 


colony,  from  the  year  1860  to  1868.  The  volume  can  be 
bought  at  the  ofllce  for  the  sale  of  parliamentary  p^wrs, 
price  4d.  _^ 


Paris  GtaiAT  Exhibitioh  of  1867.— It  is  said  that  the 
Champ  de  Mars  has  been  definitely  decided  on  for  the 
locality  of  the  next  great  International  Exhibition,  and 
that  the  preparatory  works  will  be  commenced  on  the 
sixteenth  of  August,  the  day  after  that  of  the  Imperial 
(dte.  The  building  to  be  erected  there  will,  however, 
only  contain  the  industrial  portion  of  the  Exhibition ;  the 
fine  arts  will  be  represented  in  the  Palais  de  I'lndustrie, 
in  the  Champs  Elys^es,  on  the  opposite  bank  of  the  Seine, 
where  the  annual  salofu  or  exhibitions  of  the  works  of 
living  artists  are  now  held. 

The  Fbbbtoh  Grahd  Prize  in  Soienoi. — In  1869, 
Napoleon  HI.  instituted  by  decree  a  grand  trienniidpriaeof 
twenty  thousand  francs,  to  be  awarded  in  turn  by  the  five 
academies  of  the  French  InstUut,  for  the  work  or  discovexy 
reflecting  the  greatest  honour  or  doing  the  greatest  service 
to  the  country,  published  or  made  during  the  ten  years  pre- 
ceding the  award.  In  1861  thiit  prize  of  honour  was  given 
by  the  Acaddraie  Francaise,  to  M.  Thiers,  for  his  "  Histoiy 
of  the  Consulate  and  the  Empire ;"  in  1863  it  was  awanded 
by  the  Academic  des  Inscriptions  et  Belles Lettres,  to  M.  J. 
Oppert,  for  his  labours  in  connection  with  the  cuneiform 
inscriptions  of  the  valley  of  the  Euphrates;  this  3*ear  the 
prize  has  been  given  by  the  Acaddmie  des  Sciences,  to  M. 
Wurtz,  Professor  in  the  Faculty  of  Medicine  in  the  Uni- 
versity of  Paris,  for  his  labours  and  discoveries  in  organic 
chemistry.  M.  Wurtz*s  name  is  especially  connected  with 
the  discovery  of  the  ammoniacal  compounds  and  glucose, 
and  his  chief  work  is  entitled  '*  Lemons  de  PhiloBOphie 
Chimique." 

Mechanical  Musio. — A  question  of  some  importance 
to  musical  composers  and  publishers  was  discussed  a  few 
days  since  by  the  French  Legislature.  Certain  French 
and  Swiss  manufacturers  have  recently  introduced  a 
system  by  which  various  tunes  may  be  played  on  me- 
chanical organs  and  other  instruments,  with  the  aid  of 
metal  plates  or  wood  blocks ;  and  one  ingenious  maker,  at 
Marseilles,  has  succeeded,  it  is  said,  in  using  cardboard 
and  even  paper  forms,  which  he  can  multiply  and  sell  at 
very  moderate  prices.  A  bill  was  introduced  to  legalise 
such  applications,  but  it  was  warmly  opposed,  on  the 
ground  that  it  would  be  sanctioning  an  infringement  of 
the  rights  of  musical  composers  and  proprietors  of  musical 
compositions.  It  was  argued  by  the  supporters  of  the 
bill  that  the  method  in  question  did  not  fall  under  the 
law  of  copyright,  and  that  such  productions  were  not 
equivalent  to  publication,  or  editions,  of  the  works  in 
question.  A  letter  was  read  from  Rossini,  in  which  the 
maestro  declared  that  he  loved  to  hear  his  music  played 
in  the  streets ;  but,  on  the  other  hand,  a  memorial  was 
presented  against  the  proposed  measure,  to  which  were 
attached  the  signatures  of  Auber,  Berlioz,  Thomas,  and 
many  other  composers.  The  Corps  L^gislatif  passed  the 
bill  by  a  majority  of  188  against  34,  but  the  Senate,  on  a 
report  brought  up  by  M.  M^rim^e,  rejected  it. 

Gas  in  Paris. — The  first  attempt  in  lighting  the  streets 
of  Paris  with  gas  was  made  on  the  last  night  in  the  year 
1829,  but  it  was  not  until  after  the  revolution  of  July,  in 
the  following  year,  that  it  was  generally  adopted  in  the 
principal  quarters  of  the  city.  In  1855  the  consumption 
was  under  forty-one  million  cubic  nibtres;  in  18G0  it  had 
reached  seventy-five  and  a  half  millions ;  and  in  1863 
nearly  a  hundred  and  one  millions.  The  pipes  made 
a  total  of  more  than  a  thousand  kilometres,  or  about 
sixty  miles,  in  the  last  named  year.  There  are  ten  gas 
works  in  Paris,  eight  of  which  belong  to  the  amalgamated 
Compa>;nie  Parisienne,  one  to  the  Invalides,  and  the  other 
to  the  Portable  Gas  Company.  TheKc  ten  establishments 
employ  about  two  thousand  seven  hundred  workmen,  and 
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forty-three  steam  engines  of  a  total  nomititl  power  of 
about  five  hood  red  Itoiaes.  The  General  Gas  Compaoy 
employs  also  about  five  hundred  men  during  two  or  three 
hourei  a  day  to  light  aud  eztlDgnish  the  lamps.  Great 
improvements  are  being  made  in  the  lighting  of  the  city. 
From  the  comer  of  the  Rue  Royale  to  the  Bond  Point  a 
Dew  lamp  is  being  interpolated  between  each  of  the  ori- 
ginal pairs,  to  the  great  enlightenment  of  the  Champs 
Elys^es. 

VENTiiATiON  OF  Sewxrs. — M.  Robiuet,  a  French  che- 
mist, has  put  forth  the  following  plan  of  clearing  the 
sewers  of  Paris,  in  which  a  large  number  of  accidents 
have  occurred.    He  proposes  to  supply  the  great  factories 
with  air  for  their  furnaces  by  means  of  tubes  communi- 
cating with  the  intt'rior  of  the  sewers.      By  this  means 
the  latter  will  be  cleared  of  mephitic  gases,  which  will  be 
destroyed  by  combustion  in  the  furnaces.    The  quantity 
of  coal  consumed  during  the  year  in  Paris  is  above  700,000 
tons,  and  supposing  that  only  one- tenth  of  this  combus- 
tion can  be  utilized,  M.  Kobinet  calculates  that  four  mil- 
lions of  cubic  metres  of  fresh  air,  which  is  more  than  seven 
times  the  contents  of  the  sewers,  might  be  made  to  enter 
them  daily.     M.  Bobinet  proposes  to  apply  the  same 
principle  to  hospitals,  casernes,  cesspools,  and  other  places 
where  impure  air  accumulates.    This  scheme  corresponds 
with  a  system  of  ventilation  expounded  some  time  since 
by  General  Morin,  and  practisea  by  him  to  a  certain  ex- 
tent in  the  Conservatoire  des  Arte-et-Metiers,  of  which 
he  is  the  director-in-chief. 


PAKLlAMKi^TAKy  REPORTS. 

SESSIONAL  PRINTED  PAPERS. 
Par. 

Num.  PtUvered  on  Mth  Jtme^  1865. 

246.  BiUf— Admiralty  Powers,  Ac.  (lu  amended  In  Conunittoe). 
S46.      „      LocoraotlTea  on  Roads  (I  ords  Amendments). 
S4T.     „     Small   Benefices  (Ireland)   Aot    11860)    Amendment 
(Lor Is  Amendments). 

248.  „     Procorators  ( Scotland)  (Lords  Amendments). 

387.  Lunacy— Nineteenth  Report  of  Commissioners. 

388.  Army  (Oarden  <i round)— Return. 
3S4.  Penal  tlerntude  ( Ireland  )->  Return. 
396.  Tlpperary  Police — Return. 

396.  WllllMn  Panonfi— Memorial. 
416.  Dublin  Port— Return. 

384.  Coals,  Cinders  and  Culm,  ^c— Return. 
377.  Gunpowder— Return. 

Dtiit€red  on  2»(h  Junt^  1865. 

249.  Bills— Land  Debentures  ( Ireland  >  (Lords  Amendments). 

250.  „     Harbours  Transfer  (Lords  Amendments). 
918.  Loan  Sodetiee— Abstract  of  Accounts. 

390.  Open  Spaces  (Metropolis)— Second  Report. 

397.  Leads  Bankmpti^  Court— Report  and  Evidence. 
433.  Navy  (Master  Class)— Memorandum. 

424.  Dr.  Sutherland— Copies  (tf  the  Appointment  of. 
PnhUo  Gentna  Acts— Caps.  38  to  50. 

Ddhtnd  on  SO/A  Junf,  1865. 
82.  (t.)  Trade  and  NaTigation  Accounts  (3Ist  May,  1866). 

407.  Redundant  List  (Public  Departments)— Return. 

North  America,  No.  8  (1866)— Correspondence  respecting  Ccmpen* 
sation  to  the  Widow  of  the  late  Mr.  Gray. 

DeHctnd  on  Iti  and  Srd  Jvljf^  1866. 

251.  BUb-^Forelffn  Jurisdiction  Act  Amendment. 

252.  „      Rochdale  Vicarage. 

253.  „     Navy  and  Marines  (Property    of  Deotesed)  (Lords 

Amendments). 

254.  „     Naral  Discipline  Act  Amendment. 

381.  Chemists  and  DrunUti  Bill,  and  Chemists  and  Druaglitl  (No. 
2)  Bill— Special  Report  and  ETldence. 

408.  Superior  Courts  of  Law— Return. 

417.  Coinage — Account. 

418.  Bankruptcy— Returns. 

437.  CoMtalmls^( Ireland)— Statement. 

Education— Report  of  the  Committee  of  Conndl  (1864-65). 

Hypothec  CScotland)— Report  of  Commlarioners. 


Com  screens— 1635— J.  Hartley. 

Cotton  seed  oil,  purifrlng— 1638— G.  Payne. 

Distilling  and  rectir>ing-1662— E.  Tignler. 

Flre-anDs,breeeh-loadlnf— 1651— Abraham  Co&a^. 

Fixe  inu, osslaff  to  proteot  tke  sloek  and  ledt  ef-lli)-A.O. 

Bigorie. 
Fluids,  apparatus  for  measuring- 1667— M.  Heniy. 
Gas  burners— 1658— J.  Seh6Il. 
Gunpowder— 1686— A.  Klein. 
Hair,  presamttlon  of— 1647— J.  H.  JohniOB. 
Horses,  bit  fiar  subduing  reetire— 1617— J.  F.  Dubois. 
Horse  hoes— 1669— J.  Holmes,  G.  T.  HoUncs,  and  F.  R.  RohHi. 
Horse  shoes— 1629<->R.  A.  Brocoun. 
Hydrometer*— 1349— H.  A.  BenneTille. 
Lamp  burners    1631--^.  H.  Johnson. 
Leather,  splitting  and  bevelling  of— 1635— H.  B.  Clifton. 
Machines,  silk  winding— 1633— W.  T.  Wanklyn. 
Polishing,  apparatus  fbr— 16S8— C.  H.  Gatdnar. 
Potash,  production  of  chmmate  and  bichromata  of— UtI-J.  E 

Dentith. 
Pottery,  apparatus  for  manuflutnrlng— 1627— W.  E.  G«d|«. 

Power,  machineiy  Ibr  obtaining  by  fluid  preasvre— 1576-^.Ste. 

Railway  carriages,  ventilation  of— 1648— W.  C^y* 
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MusiOAii  Education  Oommittbe. 

The  following  is  the  evidence  of  Mr.  Lncas, 
Principal  of  the  Royal  Academy  of  Music  : — 

The  Committee  met  on  the  22nd  May,  at  3  o*  clock,  Mr. 
Senry  Cole,  C.B.,  in  the  chair.  Present — Sir  John 
Sarington,  Bart. ;  Sir  G.  Clerk,  Bart. ;  Mr.  Bowring,  C.B. ; 
tfr.  Bowley ;  Ijieut.-Col.  Scott,  R.E. ;  Capt.  Donnelly, 
IE. 

Mr.  C.  LuGAS  gave  evidence  as  follows : — 

1.  You  are  Principal  of  the  Eoyal  Academy  of  Music  ? 
-lam. 

2.  And,  with  tlie  concurrence  of  the  Directors  of  the 
uademy ,  are  so  kind  as  to  attend  here  to  give  us  infor- 
Dation  as  to  the  working  of  the  Academy  ? — Yes. 

3.  You  hand  in  (referring  to  a  document  in  his  hand 
~8ee  Appendix  A.,^.  672)  a  statement  of  the  income  and 
xpenditure  of  the  Koyal  Academy  of  Music  for  the  year 
864  ?— Yes. 

4.  Does  this  include  the  parliamentary  grant  of  £500  P 
-It  does. 

0.  Also  a  statement  of  the  amount  of  tuition  given  to 
tch  stadent  per  week  P — I  may  explain  that  more  fully. 

6.  How  long  have  you  held  the  office  of  principal  of 
^Academy? — I  was  appointed  to  the  office  in  July, 
809. 

7.  Who  was  your  immediate  predecessor  in  that  office  P 
'Mr.  Cipriam  Potter. 

8.  Was  he  the  first  principal  of  the  Academy  ? — No ; 
r.  Crotch.  I  was  myself  a  pupil  of  Dr.  Crotch  at  the 
cadomy. 

9.  Y'our  prospectus  shows  that  the  constitution  of  the 
cademy  consists  of  a  president,  four  vice-presidents, 
irty  directors,  and  a  committee  of  management  P — Yes ; 
at  is  provided  by  the  charter. 

10.  And  it  appears  the  Academy  is  incorporated  by 
)yal  Charter  P — Yes. 

11.  The  date  of  which  is  1830,  but  the  Academy  was 
unded  in  1822  P— It  was  started  in  1822,  but  was 
«ned  in  1823. 

12.  It  also  appears  an  attempt  was  made  in  the  year 
20,  to  start  a  national  school  of  music,  but  that  its  aim 
ts  simply  the  introduction  and  support  of  the  Italian 
«ra  P — Thoy  called  it  the  Academy  of  Music  at  that 
no.  When  what  is  now  her  Majesty's  theatre  was  first 
irted,  it  was  called  the  Academy  of  Music,  when  Han- 
1,  Bononcini,  and  others,  wrote  operas  there.  It  is 
:n?ly  from  the  similar  name. 


13.  Would  you  put  in  evidence  the  prospectus  of  the 
Royal  Academy  and  the  regpulations  for  its  management? 
— Yes.     (See  Appendix  B.,  p.  672.) 

14.  Where  are  your  present  premises? — Tenterden- 
street,  Hanover-square. 

15.  Have  they  always  been  there  ? — Yes. 

16.  And  always  of  the  same  extent  ? — ^When  we  had 
boarders  they  were  more  extensive.  We  used  to  have 
boarders. 

17.  You  have  no  boarders  now  P — 'No. 

18.  Why  not  P — The  expense  was  too  great. 

19.  They  are  »mply  day  students  ? — -Yes ;  male  and 
female. 

20.  Are  the  premises  convenient  P — No ;  very  far  from  it. 

21.  Is  there  spaee  sufficient  P — No. 

22.  Do  the  students  for  the  most  part  live  in  the 
immediate  neighbourhood  of  the  premises  P — No ;  they 
live  in  various  parts.  That  is  one  of  the  great  diffi- 
culties we  have  in  arranging  the  periods  of  their  lessons 
so  as  to  save  them  time.  Supposing  they  live  three  or 
four  miles  off,  it  is  very  awkwara. 

23.  What  are  the  hours  of  the  students'  attendance? — 
Generally  speaking,  from  ten  till  four ;  sometimes  from 
nine  till  four. 

24.  Do  they  get  refreshment  on  the  premises  ? — No. 

25.  Must  they  go  out  for  refreshment  P — Yes ;  or 
bring  it  with  them. 

26.  Have  you  convenience  for  refrt^shments  ? — No ;  no 
special  convenience. 

27.  Do  you  find  inconvenience  from  the  want  of  such 
accommodation  within  the  promises  P — The  lessons  are 
arranged  now  so  that  no  pupil  need  bo  there  more  than 
four  hours  per  day.  Supposing  the  pupil  were  in  a 
singing  class,  he  would  be  engaged  in  that  for  two  hours, 
in  the  piano  class  one  hour  or  two  houn,  and  then  he 
might  go  home  and  practice.  Then  another  day  they  go 
to  something  else  for  a  similar  time.  The  classes  are  so 
arranged ;  for  instance,  if  a  person  has  a  singing  lesson 
for  ten  o'clock,  he  remains  with  the  class  afterwards  for 
about  two  hours.     The  system  is  this : — Every  pupil 

fets  an  individual  lesson,  but  it  is  all  done  in  classes, 
put  in  a  statement  (Appendix  C,  p.  573)  which  is  a 
correct  accoimt  of  the  numljer  of  lessons  each  pupil  re- 
ceives per  week. 

28.  For  what  length  of  time  is  the  individual  lesson  P 
— Half-an-hour.  It  is  in  this  way: — ^If  the  principal 
study  be  the  pianoforte  the  pupil  has  an  individiml  lesson 
for  half-an-hour ;  but  the  class  consists  of  four  pupils, 
and  each  pupil  would  be  present  the  whole  time,  hearing 
the  remarks  of  the  teacher.  That  is  a  general  rule,  par- 
ticularly if  all  the  pupils  in  the  class  are  about  equally 
advanced.  It  is  practically  having  a  lesson  of  two 
hours,  but  individually  the  master  devotes  half-an-hour 
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to  each  pupil.    Then  they  go  from  that  to  singing,  and 
receive  a  lesson  for  half-an-hour  each  in  that  class. 

29.  Do  you  mean  that  every  pupil  has  half-an-hour' s 
indiyidual  instruction  'c — Yes ;  twice  a  week,  excepting 
in  harmony,  Italian,  and  elocution. 

30.  In  those  they  are  taught  all  together  ? — For  in- 
instruction  in  harmony,  we  have  four  pupils  in  the  hour. 

31.  Do  I  understand  you  to  say  that,  of  the  pupils 
learning  singing,  or  instruniontal  performance  of  any  kind, 
each  one  has  half  an  hour's  personal  instruction  ? — Yes ; 
twice  a  week. 

32.  Are  the  teachers  numerous  enough  to  admit  of 
that,  or  the  pupils  too  few  'f — It  is,  perhaps,  hoth. 

33.  How  many  pupils  at  the  present  time  are  learning 
singing. — Nineteen  ladies  and  five  males — twenty-four 
in  all,  as  principiil  study.  Others  learn  singing.  The 
statement  of  the  classes  and  professors'  ;)ttendances  for 
this  term  answers  this  in  detail. 

34.  Receiving  indi\'idual  instruction  in  the  way  you 
mention  ? — Yes ;  I  should  wish  to  explain  a  little  further 
about  their  studies.  It  is  this :  If  a  lady  goes  there  and 
learns  the  pianoforte  as  the  principal  instrument,  she  has 
two  half-hour's  individual  instruction,  besides  attending 
the  class  two  hours.  Then  she  has  a  singing  lesson  and 
letsoiu  in  harmony  twice  a  week.  Then,  twice  a  week 
she  is  obliged  to  attend  a  sight-singing  class  and  or- 
chestral singing. 

36.  Whether  she  have  a  voice  or  not  P — Yes. 

36.  Do  the  pupils  make  choice  of  their  instrument 
themselves  h — Yes :  they  make  their  selection. 

87.  For  instance*  if  a  pupil  choses  the  violin  for  his 
instrument,  he  has  to  attend  a  sight-singing  class  P — 
Yes;  and  the  orchestral  and  choral  practices.  The 
difference  with  ladies,  who  make  singing  their  prin- 
cipal study,  is,  that  they  have  but  one  lesson  per  week 
on  the  pianoforte,  and  one  lesson  per  week  in  harmony  ; 
but  then  they  have  Italian  twice  a- week,  and  elocution 
OQ06  a-week ;  which  makes  the  number  of  hours  of  in- 
dividual instanction  about  the  same ;  and  they  have  also 
to  attend  sight-singing,  and  orchestral  and  choral  prac- 
tices. It  is  the  same  with  the  male  pupils  *,  if  the  violin 
be  ih»  principal  study,  they  have  two  lessons  per  week 
<m  tile  pianororte,  and  in  harmony,  and  they  attend  the 
■ighi-Bingring  practice — that  is  to  make  them  able  to  read 
music  well. 

38.  What  do  you  do  in  the  case  of  the  pianoforte 
players  ? — ^They  rehearse  solos  and  concertos,  with  ac- 
companiments. The  orchestral  and  choral  practices  are 
on  Tuesdays  and  Fridays.  The  pupils  are  brought  to 
those  practices  to  make  them  acquainted  with  hearing  an 
orchestra. 

39.  You  make  them  singers  for  the  nonce  ? — If  they 
do  not  play  in  the  orchestra  they  sing  in  the  choruses. 

40.  We  quitted  the  subject  of  the  premises  rather 
abruptly.  May  I  ask  what*  is  the  present  tenure  of  your 
nranuses  ? — The  lease  has  expired.  We  are  now  tenants 
m>m  year  to  year. 

41.  Subject  to  the  usual  notice  Y — ^The  landlord,  I  be- 
lieve, has  no  particular  wish  to  disturb  us.  The  fact 
mav  be  stated  that  the  premises  were  originally  held 
under  a  long  lease,  which  has  now  expired,  and  we  are 
now  only  annual  tenants. 

42.  Are  you  responsible  for  repairs '( — We  were  under 
the  lease. 

43.  But  you  are  so  no  longer  ? — That  depends  perhaps 
on  a  matter  of  law. 

44.  It  is  no  part  of  your  present  current  expenditure 
to  provide  for  the  repairs  of  the  premises  'f — We  have 
expenses  for  repairs. 

46.  Do  you  expend  funds  for  repairs  without  the 
secimiT  of  a  lease  'r — Not  since  the  lease  has  expired. 

46.  Have  you  any  projects  in  view  for  the  alteration 
of  the  premises  ? — That  is  hardly  possible ;  we  want  both 
ftinds  and  space  to  do  so. 

47.  Then  you  havo  no  intention  of  increasing  the 
aooommodation  of  the  present  premises  ? — No  ;  most  de- 
^dedly  not. 


48.  But  you  wish  for  other  and  better  aocommodatinr. 
than  you  have  now? — ^Decidedly. 

49.  Does  your  landlord  hold  out  any  hopes  of  im- 
provement of  the  present  premises  f — No ;  not  at  all 

50.  Are  you  situate  in  a  neighbouihood  you  alk>- 
gether  approve  of 'r — No. 

61.  Perhaps  the  contrary  ? — Yes ;  very  much  so. 

52.  I  gather  that  last  year  there  were  59  pupiU  is  th^ 
Academy ;  and  this  year  there  are  71  'f — ^Yes. 

53.  Is  the  course  of  instruction  at  the  Academy  dirid^ 
into  soRsionsJ' — We  have  three  terms  in  the  year.-^ 
about  thirteen  weeks  each.  It  used  formerly  to  \» 
di\nded  into  four  quarters ;  but  we  found  the  adesdai.' 
very  small  in  the  summer  months,  and,  then-few,  v 
have  a  long  holiday,  like  most  of  the  colleges. 

54.  We  hear  that  in  1864  you  had  fifty-nin«' pari 
and  that  you  have  now  seventy-one.     What  hai  ke 
the  average  number  of  the  last  few  years  ? — Ther  ir^ 
varied  from  sixty  to  eighty.     I  think  on  an  avmft  f • 
have  about  thirty  come  every  year  and  thirty  gomr 

56.  In  the  early  history  of  the  Academy,  wbitTOtl 
average  number  of  students  'r* — When  the  Acadeis]  ^n 
first  opened  I  was  myself  among  the  first  pupils,  si  f. 
that  time  there  were  eighteen  males  ana  ( i^hU'i::  {■• 
males. 

56.  After  it  got  into  foil  operation  what  was  the  oc- 
l)er  ? — I  have  kno\^Ti,  I  think,  as  many  as  150  pupiij'.:i 
time. 

57. — Has  there  over  been  more  than  120?— Ye*;  I 
think  so. 

68.  I  should  like  to  know  what  is  the  mnYimnTn  nmcl'r ' 
— I  wiU  endeavour  to  give  it  you. 

59.  I  understand  you  to  say  that  there  is  orch^rini 
and  choral  practice  every  week  ? — Twice  a  week. 

60.  Of  what  pupils  does  that  orchestral  practice  at' 
sist  ? — At  the  present  moment  we  are  very  defidffil  • 
wind  instruments. 

61. — It  appears  from  this  return  which  I  hold  intr 
hand,  that  there  are  only  three  pupils  in  the  Acadft>' 
now  who  are  learning  stringed  instnunents,  and  m^ 
who  is  learning  a  wind  instrument  F — There  dnatf 
three  making  the  violin  their  principal  study,  but  ^^ 
ral  others  learning  that  instrument,  and  some  viii 
instruments  as  second  studies.     (8ee  Appendix  C.) 

62.  Are  you  able  to  make  up  a  compieto  orchntn  ri 
of  the  present  pupils  of  the  Academy  F — Not  conipkt'' 
we  do  as  well  as  we  can. 

63.  Can  you  tell  me  off-hand  how  many  of  the  jfljA 
are  available  for  the  orchestra  h — I  shonla  think  m  hi'< 
18  or  20 ;  that  is  about  what  my  orchestra  consistf  (/  ^ 
the  present  moment. 

64.  There  are  only  5  male  vocalists  and  17  »^ 
pianists,  therefore  they  must  be  taken  principally  out  ^' 
the  pianists  P — Yes. 

65.  When  you  speak  of  the  orchestra,  do  you  intbd 
voices  and  all  ? — Yes. 

66.  What  I  want  to  arrive  at  is  how  many  male  pc?!^ 
you  can  apply  to  instruments  in  your  orchestra;  I  ^^  >^' 
mean  singers  ? — I  (diould  say  at  least  20.  For  i^tfUt•^ 
if  the  piano  is  the  principal  instrument  of  a  popilt  ^  • 
obliged  to  learn  an  orchestral  instrument  as  well  I  ^^ ' 
one  who  plays  the  flute,  another  the  oboe,  two  ctiinv^ 
violin,  some  the  viola,  others  the  violineeBo. 

67.  Do  you  consider  that  an  advantage  in  their  e^** 
tion  ?  You  are  obliged  from  want  of  fundsi,  Bppu^.- 
to  make  up  an  orchestra  in  the  best  way  you  can,  i^ 
therefore  you  bring  the  pupils  into  the  (nchestn ;  bit  j 
you  had  sufficient  orchestral  pupils,  would  you  I7  P*" 
ferenco  bring  in  the  pianoforte  pupils  also?— Mort** 
tainly,  for  this  reason ;  however  tittle  they  msy  ta'^ ' 
the  instrument,  if  the/  get  into  compoeitioo  they  « * 
know  how  to  write  for  the  instruments.  For  that  n** 
every  pupil  is  allowed  to  take  part  in  the  orchMtn-     ^ 

68.  Are  you  aware  whether  that  is  the  pmctirea^w*^ 
— Not  I  believe  in  many  cases. 

69.  Then  it  arises  out  of  your  neceanty  P— I  thin*  u* 
is  one  of  the  advantages  of  the  education  in  thia  cooQ^^- 
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Immivn  Uukt  itadenta  get  4  bettor  musioal  eduoatioa 
hen  than  the^  do  in  the  oooBervatoires  of  the  Contixieiit. 

70.  You  think  it  an  advantage  to  a  pupil  who  wiahee 
to  devote  hia  attention  mainly  to  the  poanoforte  that  he 
flboiild  pla^  the  flute  f — Yes,  X  think  eo.  If  you  look  at 
the  reguUttonfl  of  the  Academy  all  that  ifl  e2:plained. 

71.  The  rent  and  taxes  of  your  prenusea  appear  to 
HDoant  to  about  £300  per  annum. — Yes. 

72.  You  say  you  have  only  a  yearly  tenanoy  of  the 
pemisai.  In  the  face  of  the  enormoua  increase  of  rentala 
of  hoiues  would  not  that  be  a  difficulty  to  the  Academy 
u  providing  new  premises,  and  might  you  not  set  aside 
ft  iaraer  sum  for  the  improvement  of  the  present  premises  P 
-I  tniok  it  might  be  difficult  to  get  the  aooommoda- 
^OQ  we  have  now  at  the  same  rent ;  that  is,  to  the  same 
tsknt 

73.  You  tell  us  the  accommodation  is  insufficient  ? — 
Yes;  on  account  of  the  deficiency  of  funds  we  put  up 
with  many  inconveniences.  The  premiaes  have  a  leaa 
unoont  of  accommodation  than  formerly,  and  we  think 
re  shoold  have  to  pay  increased  rent  for  the  same  amount 
of  accommodation  elaewhere. 

T4. 1  hardly  suppose  these  regulations  are  those  by 
which  the  establiflhment  is  at  present  governed? — Yes, 
thejin. 

U.  Then  I  apprehend  there  must  be  a  mistake  in  your 
statement  that  mose  who  wished  to  learn  singing  only 
lie  called  upon  to  play  an  orchestral  instrument  P — 
Singing  pupua  have  taken  the  double  bass,  for  ioatance, 
M  that  ia  not  insiflted  upon.  Kvery  singer  ia  taught 
lie  pianoforte. 

76.  Then  a  impU  who  wiahea  to  leaxn  singing  muat 
Mm  also  the  pianoforte,  or  aome  other  inatrument  f^ — 
le  most  learn  the  pianoforte,  but  not  neceaaarily  any 
Iher  ixutrument. 

77.  Are  there  any  free  aoholars  of  the  academy  ? — 
7e  have  two  scholarships  which  are  entirely  free,  and 
io  others  which  are  partly  so. 

78.  At  Vienna  the  direotors  of  the  Academy  have  the 
nver  to  sive  free  education  to  pupils  who  have  dia- 
iaguiahea  themaelveB  at  the  commencement  of  their 
00188,  but  it  ia  a  condition  that  they  should  be  natives 
t  Vienna.  In  other  cases  it  ia  at  their  discretion  to 
barge  half-fees.  May  I  aak  if  there  is  anything  of  that 
ind  in  the  Boyal  Academy  here  f — ^I  may  state  in  the 
irlier  days  of  the  Academy  a  student,  who  haa  since 
ecome  a  distinguished  professor,  was  boarded  and  edu- 
M  for  several  years  free ;  but  that  was  at  a  time 
ihen  the  funds  enabled  the  directors  to  do  so. 

79. — In  some  other  cases  haa  not  a  portion  of  the  fees 
een  remitted  ? — In  some  cases  pupila  have  been  admitted 
k  reduced  fees. 

80. — I  think  it  is  desirable  we  should  have  from  Mr. 
Acas,  if  he  will  be  kind  enough  to  give  it  us,  a  state- 
uat  of  the  particulaTs  with  regard  to  the  system  of 
jmg  so  many  lessons  per  week.  I  want  to  get  a  state- 
K&t  of  the  exact  number  of  hours  duriag  which  the 
l^ils  receive  instruction  in  the  week,  and  the  tuition 
iven  to  each  pupil  separately  by  the  teacher  ? — You  mean 
te  number  of  pupils  to  each  teacher. 

81.  Yes  P  ana  how  often  he  attends. 
81a.  Do  you  think  it  would  be  advisable  to  pay  the 
ifferent  professors  by  salary  P — Yes,  if  we  had  funds 
I  do  so. 

82.  You  have  different  rates  of  remuneration  to  your 
rofessors  ? — ^Yes. 

83.  Rog[ulated  by  the  statU0  of  the  professor,  and  the 
me  ho  gives  to  the  Academy  P — I  ma^  say  all  the  pro- 
ssors  are  extremely  liberal  in  their  charges  to  the 
cademy.  In  the  Conaervatoire  of  Faria  they  pay  their 
x>fe88or8,  not  by  the  lesson,  but'by  the  year. 

84.  I  want  pcuiicularly  to  get  Mr.  Lucas's  views  on 
lat  subject.  As  it  ia  now,  ^e  expense  of  each  pupil  is 
15  a-year,  or  nearly  that  P — We  have  ao  arranged  matters 
lat  the  contributions  of  the  pupib,  as  nearly  as  may  be, 
isbune  the  remuneration  to  the  professors ;  then  there 


85.  Xt  does  more  than  that ;  because,  by  this  psiwr>  it 
appears  that  mvtaical  tuition  alone  costs  only  £87  a^yw 
per  pupU,  whereas  their  subscription  is  £83P-«-SQn)A  of 
them  cost  more  than  they  pay. 

86.  I  understand  you  to  say  you  do  not  {lay  your 
professors  by  annual  salarv  P — ^Ko ;  by  the  hour. 

87.  You  would  prefer  tWr  being  paid  by  salary  P— 
Yea ;  I  think  so. 

88.  To  pay  by  salary  would  be  more  exponsiYS  to  tfas 
Acadeiny  ? — Yes. 

89.  I&ve  ^Qu  eosaidered  the  question  of  the  dssin- 
Mlity  of  pajnng  the  profesaors  by  salary  with  a  propev* 
tion  of  the  fees  of  the  pupils,  it  being  found  in  othsr 
public  institutions  a  very  convenient  mode  of  payment  P — 
No ;  J  have  not  coiiaiaered  that  question  as  jret. 

90.  As  far  as  you  know,  is  it  true  or  not  that  pro* 
feasors  of  music  habitually  charge  less  for  tuition  at 
schools  than  they  do  for  private  tuition  P — Some  may, 
and  no  doubt  do  so.    There  are  aU  sorts  of  prices  paid. 

91.  And  do  they  not  charge  now  considerably  less  at 
tho  Academy  than  they  do  for  private  tuition  P  I  believe 
aome  professors  charge  as  low  as  half. — ^Yes;  hut^ 
generally  speaking,  when  they  teach  at  schools,  tiiey 
have  a  sufficient  number  of  pupila  there  to  occupy  them 
for  half  a  day  or  more  at  a  stretch ;  and  then  at  aohools 
they  teadi  by  the  quarter  or  term ;  and  they  take  the 
chance  of  all  the  pupils  not  always  coming  to  receive 
their  lessons. 

92.  Is  it  not  to  be  presumed  that  professors  would 
continue  to  teach  at  the  Koyal  Academy  at  the  same  ittbs 
of  remuneration  aa  they  are  receiving  now  P — ^That  is  a 
question  I  can  scarcely  answer. 

93.  I  presume  there  is  some  Uttie  distinction  to  be 
derived  from  being  a  teacher  at  the  Boyal  Academy, 
and  if  it  were  eatabliahed  on  a  more  important  bsoa 
than  at  present,  there  would  be  all  the  more  diatsnclm 
in  teaching  there ;  therefore,  I  presume  any  ledoctian 
they  now  make  would  be  made  there  P — ^I  do  not  appre- 
hend there  would  be  much  difficulty  about  that. 

94.  Are  you  able  to  state  the  essential  difference  betwesn 
the  Boysd  Academy  of  Music  and  the  foreign  CoDSsrva** 
toires  P — First  of  aJl  in  the  constitution  and  mana^jomsnt. 
The  management  of  the  Boyal  Academy  is  explained  in 
that  prospectus,  but  most  of  the  foreign  Ckmservatoiies 
are  managed  hj  the  government. 

95.  Is  that,  in  your  opinion,  an  advantage  P— In  this 
respect,  that  the  pupils  are  educated  without  charge. 

96.  Do  you  think  it  an  advantage  that  the  students 
should  pay  nothing  for  their  education  P — ^I  think  so. 
When  this  Academy  was  first  opened,  there  weire  tsn 
students  elected  on  the  foundation,  and  they  were  boarded 
and  educated,  and  paid  £10  a  year.  Then  they  admitted 
eight  males  and  eight  females,  and  these  were  osUed 
extra  students.  I  was  one  of  the  first  of  that  dsss,  and 
I  had  to  pay  £30  a  year. 

97.  You  wero  boarded  for  that  amount P— Yes;  and 
educated. 

98.  Can  you  give  any  reason  why  music  should  be 
teught  gratuitously  when  it  is  usual  to  pay  for  all  aU»  P 
— The  principal  reason  is,  as  in  the  case  we  have  been 
speaking  about ;  generally  you  find  great  natural  talent 
where  there  are  no  means  to  pay  for  the  education.  At 
Eton,  Winchester,  and  other  colleges,  there  are  free  stu- 
dents, why  should  not  music  be  placed  in  the  same 
scale  P 

99.  But  making  the  exception  in  fovour  of  great  talent 
— putting  that  aside  for  the  moment  which  cannot  pay 
for  its^  and  which  it  may  be  desirable  to  encourage, 
do  you  think,  as  a  general  principle,  musical  educatton 
should  be  gratuitous  P — Ko. 

100.  You  have  mentioned  the  foreign  Conservatoires. 
Is  it  not  the  case,  in  most  of  them,  that  the  musical  and 
operatic  esteblishments  are  supported  by  the  Qovem- 
ment  to  a  certain  extent  P — Yes. 

101.  In  Leipsic  there  is  no  stete  subvention.  The 
Academy  is  independent  of  the  Government,  and  is  sap- 


their  proportion  of  the  rent  and  the  general  expenses,   ported  by  the  subscriptions  of  the  pupils  and  the  dona- 


670 


JOURNAL  OP  THE  SOCIETY  OF  ARTS,  Jolt  21,  1866. 


tions  of  the  public.     It  is  the  Bamo  in  Vienna.    It  is  the 
same,  I  bebevo,  in  Naples,  Milan,  and  Brussels. 

102.  You  have  been  asked  about  the  foreign  opera- 
houses  being  subsidized  by  the  state ;  do  you  think  they 
are  better  than  our  owti  r — In  this  eountrj'  they  are  en- 
tirely the  speculation  of  private  indi\'iduals. 

103.  I  mean  the  music  itself;  for  instance,  that  the 
Italian  opera  of  London  is  not  as  good  as  the  Italian 
opera  of  Naples  ? — It  is  quite  aa  good. 

104.  And  as  that  of  Paris  ? — Yes. 

105.  You  think,  notwithstanding  our  opera-houses  arc 
not  subsidised  by  the  state,  wo  hold  our  o^ti  against 
those  which  aro  ? — Yes. 

106.  As  to  the  constitution  and  management,  do  you 
think  there  is  any  great  difference  between  the  manage- 
ment of  the  Royal  Academy  of  Music  and  that  of  the 
foreign  Conservatoires  'f — Yes ;  there  is  a  great  diflference. 
The  only  Conservatoire  I  know  much  about  is  tliat  of 
Paris.  \  was  there  at  tlie  time  Ch(;rubini  was  principal. 
He  resided  on  the  establishment. 

107.  You  do  notl^ — No;  I  have  somewhat  similar 
duties  to  perform.  I  have  to  go  to  the  Academy  to  see 
that  the  masters  and  ])upils  attend,  and  all  musical 
matters  are  referred  to  me,  subject  to  the  veto  of  the 
committee.  ' 

108.  Does  the  committee  meet  often P — Once  a  week; 
but  frequently  in  the  autumn  it  is  difficult  to  get  the 
committee  together  ;  but  when  they  meet,  if  I  have  made 
any  memoranda,  they  are  read  over,  and  the  committee 
either  confirm  or  rej^'ct  them. 

109.  Do  the  committee  and  the  directors  have  joint 
meetings  "r — Sometimes ;  now  and  then.  When  there  is 
business  of  great  importance  the  whole  of  the  directors 
are  summoned  to  meet. 

110.  Latterlv,  I  believe  there  have  be^jn  some  com- 
petitors  to  the  Aciidemy  in  teaching  music  ? — Yes  ;  the 
speculations  of  private  indiWdimls. 

111.  Do  you  think  that  may  have  interfered  with  the 
prosperity  of  th(»  Academy  '^ — Yes,  to  some  ext<*nt.  One 
is  called  the  London  Academy,  where  they  profess  to 
teach  cheaper  than  the  Acjidemy  ;  but  the  pupils  do  not 
get  half  HO  much  instruction,  and  they  arc  obliged  to 
take  private  lessons,  as  they  do  in  Leipsic.  They  pay 
£12  a  year.  I  wjis  speaking  this  morning  to  a  person 
who  was  c  I'lcated  at  Leipsic,  an<l  I  found  that  the  pupils 
there  do  not  get  tho  amoimt  of  lessons  that  we  give 
them,  and  they  are  obliged  to  get  private  lessons  as  well. 
They  have  nominally  orchestral  practice  once  a  week, 
but  they  have  no  teaching  in  wind  instruments,  nor  even 
contra-bass. 

112.  You  had  a  grant  of  £500  from  Parliament  last 
year  ? — Yes,  for  the  lirst  time. 

113.  I  suppose  th(i  eflbct  of  that  has  not  y<t  beenmu'h 
felt  I" — The  effix-t  of  it  has  been  that  w(»  are  Avithin  tmr 
means  now. 

114.  You  appear  to  liave  a  balance  of  £200  r--Ye8,  ou 
the  last  year's  expenditure. 

115.  I  see  there  is  a  balance  in  hand  fi*om  tho  previous 
year  I" — No  ;  it  generally  a v«  raged  that  the  amount  was 
£500  short. 

116.  For  how  long  was  that  I' — For  many  years  that 
was  the  case.  When  there  wer<»  boarders,  sometimes  the 
yearly  deficit  was  £1,200. 

117.  Was  your  applicaticm  to  Parliament  for  an  annual 
subvention  ': — Y(?s. 

118.  Is  there  any  reason  to  think  it  will  be  repeated  F — 
It  stands  in  the  estinuites  for  tlm  present  yciu*. 

119.  Woidd  you  like  th(»  amount  incn.'asod? — Oh, 
certainly. 

120.  I)o  you  think  you  could  show  good  cause  why  it 
should  be  increased  'r— Yes  ;  it  would  enable  us  to  assist 
pupils  who  have  no  means  at  their  command. 

121.  Is  not  the  jiresent  contribution  of  £33  a-ycar 
more  than  the  friends  of  many  of  tho  pupils  aro  ablo 
to  pay  with  convenience ': — Yes.  There  arc  some  pupils 
from  tho  country ;  and  though  they  get  an  excellent 
musical  education  for  the  sum  they  pay,  they  aro  at  the 


additional  expense  of  their  living  in  Londor 
under  such  circumstaneeB,  can  remain  at 
under  an  expense  of  £80  to  £100  per  anniu 

1 22.  If  tho  House  of  Commons  were  wUli 
the  grant  so  as  to  enable  tho  Academy  to 
scholarships,  should  you  think  that  a  pi> 
assisting  the  Academy  ? — Yes ;  I  shoiild  ce 

123.  And  you  see  no  objection  to  open  ci 
the  scholarships  'r — None  whatever. 

124.  Or  any  objection  to  the  competition 
widely  over  the  whole  country 't — Not  the  ] 

125.  So  that  each  locality  might  have 
sharing  in  a  state  subsidy  of  that  charaetc 
largo  question,  which  I  am  scarcely  prepa 
at  present. 

126.  Have  you  any  modo  of  competitive 
at  present  ? — Yes  ;  for  the  scholarships. 

127.  Are  they  much  sought  after  at  the 
— Oh,  yes ;  for  the  scholarships  vacant  la 
consisting  of  one  male  and  one  female,  I 
ladies  competed  for  the  latter. 

128.  They  have  to  provide  for  their  liri 
get  their  education  free  ? — Yes. 

129.  The  competition  takes  place  in  Lorn 

130.  What  proportion  of  the  pupils  are  ( 
these  scholarships  *r — I  should  think  about  1 
Grenerally  speaking  the  pupils  of  the  Ac 
pretty  well  the  tetheror  capabilities  of  their  fe 

131.  Arc  the  pupils  of  the  Academy  ever 
competitions  by  those  outside  it? — Yes;  som* 

132.  Would  it  be  fair  to  ask  you  what  i 
you  would  suggest  in  the  Royal  Acjidemy  I 
mcreased  funds  ? — The  reducing  of  the  co 
the  pupils  would  be  a  great  advantage. 

133.  Does  not  the  present  amount  of  th< 
required  from  the  pupils  in  your  opinion 
remaining  at  the  Academy  for  so  long  a  p< 
quired  to  complete  their  musical  education 
tainly .  That  is  one  of  our  greatest  difficulti< 
leave  too  soon. 

134.  Do  you  ever  take  a  fee  which  cove 
instruction  for  a  long  period  ? — No  ;  (»nly  t 
tei-m. 

135.  Should  you  feel  that  you  exposed 
tion  to  any  giisit  risk  by  guaranteeing  a 
struction  over  two  or  three  y«irs,  and  taldb 
fee  to  induce  persons  to  enter  for  that  perio 
possible  to  say.  One  pupil  will  do  more  in  \ 
than  another  will  in  three  years.  I  do  not 
ought  to  rt>main  less  than  three  vears. 

136.  Would  it  not,  in  your  opinion,  be  g 
tike  a  lower  proportional  fee  for  three  yt>ar 
for  each  single  tc*rm  't — The  fee  barely  covci 
education  now. 

137.  SupjKKsing  the  House  of  C'onmiona 
liber:*  1  view  than  at  jiresent  is  the  <^^ls«^  in  a< 
sical  education,  would  you  soi'  any  objecti 
creased  subsidy  taking  tho  form  of  t«choiai 
the  United  Kingdom  t" — No ;  I  should  bo  v< 

138.  Govemmtjnt  piying  the  fec«? — O 
degrees  you  may  get  everj'body  in. 

139.  You  see  no  objection  to  the  Govc-m 
the  fees  for  three  years  in  advance  P — None, 

140.  You  would  get  a  higher  claas  of  pcq 
of  tiilent,  then? — Yes;  probably  so.  We 
out  better  pupils.  I  have  alluded  to  the  «n 
aminations  when  the  Acjidemy  first  opened. 
the  pupils  who  went  in  tlien  tumea  out 
then^  was  a  choice,  but  since  then  we  have 
to  tjike  in  almost  anybody. 

141.  You  consider  tho  pupils  have  not 
same  mark  as  formerly  ^ — Perhaps  not,  on  t 

142.  Because  you  havo  not  been  able  li 
such  low  terms  F — Wo  were  not  able  to  pick 

143.  Are  you  aware  that  tho  state  dot 
towards  musical  education  by  reqidriiii^  tMi 
to  teach  music  *: — Yes. 
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U4.  Have  you  ever  had  any  pupils  in  the  Academy 
fiom  the  training  schools  ? — No;  T  do  not  think  we  have. 

145.  I  will  now  call  your  attention  to  question  No.  5, 
isued  by  the  committee,  which  is  as  follows : — "  Is  any 
onion  between  the  Eoyal  Academy  and  similar  schools, 
cathodral  choirs,  or  local  institutions,  desirable  or  other- 
wise?" In  reference  to  that  question  it  is  necessary, 
perbaps,  that  I  should  read  this  letter,  which  has  been 
iddressed  to  the  dean  and  chapters  : — 

*'  RoTal  Academy  of  Music,  4,  Tenterden-street, 
Uanover-iqaare,  London. 

"Very  RsYERByD  Sir, — I  am  directed  by  the  Com- 
nittee  of  the  Royal  Academy  of  Music  to  forward  the 
odosed  particulaj^  of  the  institution,  and  to  request  the 
bvour  of  your  kind  attention  to  one  of  the  objects  pro- 
posed by  its  friends  and  promoters,  the  cultivation  of 
aockfiiastical  music ;  and,  in  order  to  further  their  >'iews, 
[  have  the  honour  to  inform  you  that  a  resolution  has 
been  paased  offering  to  the  deans  and  chapters  of  cathe- 
Irals  in  Great  Britain  and  Ireland  the  musical  education, 
on  reduced  terms,  of  any  one  of  their  choristers  who,  on 
leaying  the  choir  from  loss  of  voice,  may  be  possessed 
of  mudcal  talent  and  may  wish  to  follow  the  profession 
of  music,  and  niore  especially  that  branch  of  it  connected 
with  our  church  service. 

"  The  necessity  for  a  complete  musical  education  for 
ffch  persons  is  manifest ;  and  the  Boyal  Academy  of 
iCoaic  having  now  received  the  assistance  of  a  gi'ant 
i  public  money,  the  committee  are  desirous  of  opening 
hi  advantages  of  the  institution  to  every  class  of 
amicians,  among  whom  the  student  of  church  music 
us  ckims  of  the  highest  order. 

"  The  usual  fees  for  students  are  eleven  guineas  per 
erm;  but  the  committee  have  determined  that  a  sub- 
oiption  of  20  guineas  per  annum  shall  entitle  any  dean 
nd  chapter  to  have  one  pupil  in  the  Academy  [who 
Mhave  been  a  chorister  in  their  cathedral],  who  shall 
Baain  there  as  a  student  for  at  least  two  years. 
"  I  have  the  honour  to  be, 
"  Very  Reverend  Sir, 

"  Your  obedient  servant, 
"  J.  GIMSON,  Secretary'." 

H6.  Have  you  received  any  answers  to  that  circular  ? 
-Yea. 

147.  Accepting  the  proposal  ? — They  have  not  as  yet 
railed  themselves  of  it  by  sending  any  person  up,  but 
^y  have  expressed  their  satisfaction  at  the  nature  of 
ie  offer  made  to  them.  There  has  not  been  time  to  re- 
ave many  replies. 

148.  Has  it  evei'  occurred  to  the  authorities  of  the 
^yal  Academy  that  as  the  Ecclesiastical  Commissioners 
ave  interested  themselves  in  appropriating  the  revenues 
( cathedrals,  they  might  with  propriety  be  asked  to 
vty  out  the  intentions  of  our  ancestors  in  promoting 
te  study  of  ecclesiastical  music,  and  do  so  through  the 
istrumentulity  of  the  Royal  Academy  by  applying  some 
lads  at  their  disposal  for  that  purpose? — I  am 
rganist  of  Hanover  Church,  Regent-street,  and  soon 
fer  I  was  appointed  I  induced  the  committee  of  the 
ioyal  Academy  of  Music  to  require  the  pupils  to  sing 
I  the  choir  there.  My  object  in  that  was,  we  had 
entlemen  who  came  there  to  sing  whoso  voices  were 
Kh  that  they  would  turn  out  anything  but  Marios, 
thought  they  would  get  a  knowledge  of  and  cultivate 
luaic,  so  as  to  be  capable  of  taking  a  position  in  a  cathe- 
fal  choir.  Then  our  treble  sopranos  were  ladies, 
trangoly  enough  the  gentlemen  never  took  the  same 
iterest  in  that  study,  while  my  best  lady-singers  soon 
ot  engagements  at  the  different  churches.  It  is  not  a 
ew  thou|jht  as  to  the  cultivation  and  study  of  ccclesias- 
cal  music. 

149.  My  question  went  to  this — ^The  Royal  Academy 
f  Music  is  suffering  from  want  of  funds.  The  Roy^ 
.cademy  might  promote  the  study  of  ecclesiastical  music 
)r  the  whole  country  by  its  central  action.  The  Eccle- 
Astical  Commiasioners  have  busied   themselves  with 


ecclesiastical  revenues  for  church  purposes ;  might  not, 
therefore,  the  Royal  Academy  ot  Music  ask  the  Com- 
missioners to  give  some  pecuniary  assistance  in  pro- 
moting instruction  in  ecclesiastical  music  in  the  different 
cathedral  towns  and  churches  of  the  country? — Mr. 
BowLBT,  a  member  of  the  committee  observed — The 
Ecclesiastical  Commissioners  have  obtained  the  funds  of 
cathedral  choirs,  therefore  the  question  will  bo  streijgth- 
ened.  They  took  away  a  portion  of  the  musical  fu^ds, 
and  we  may  now  ask  them  to  give  some  back. 

160.  Do  you  consider  the  state  of  cathedral  music 
capable  of  improvement? — Most  certainly.  It  suffers 
from  the  same  disease  as  the  Royal  Academy — ^want  of 
fimds.  In  most  cathedrals  there  was  sufficient  money  to 
support  the  choirs,  but  it  has  been  used  for  other  pur- 
poses. I  was  myself  a  chorister-boy,  but  received  no 
musical  education  beyond  learning  the  services  and 
anthems. 

151.  I  have  in  my  hand  the  copy  of  another  circular 
issued  by  the  Royal  Academy  of  Music,  addressed  to  the 
various  military  bandmasters,  or  rather  the  colonels  of 
regiments.  May  I  ask  you  if  you  have  any  connection 
with  Kneller  HaU  ? — No ;  I  believe  there  was  some 
communication  with  the  late  Earl  of  Westmoreland,  but 
his  lordship  did  not  approve  of  Government  interference 
with  the  Royal  Academy  of  Music. 

152.  You  had  not  then  arrived  at  obtaining  the  £500 
grant  ? — No ;  not  in  his  lordship's  lifetime. 

153.  The  Academy  has  issued  the  following  circular? — 
Yes. 

"  Royal  Academ  J  of  Moiic,  4,  Tenterden-itreet^ 
**  Hanover  sqaare,  17th  Maj,  1866. 

"  Sir, — The  committee  of  the  Ro3ral  Academy  of  Music 
have  desired  me  to  forward  you  a  prospectus  of  the  insti- 
tution, stating  its  objects,  &c.,  &c.,  and  to  call  your  at- 
tention particularly  to  the  part  respecting  band-masters. 

"  Although,  since  the  establishment  of  the  Academy,  the 
professors  of  this  country  have  been  enabled  to  hold  their 
ground,  and  compete  honourably  and  successfully  with 
foreign  artists  generally,  yet  it  is  much  to  be  regretted 
that,  as  far  as  regards  military  bands  in  England,  they 
are  very  inferior  to  those  of  France,  Germany,  and 
Belgium. 

"  To  remedy  this  by  degrees,  the  committee  have  re- 
solved to  admit  persons  wishing  to  become  band-masters 
on  certain  conditions,  in  order  that  by  receiving  a  sound 
education  they  may  become  fully  qualified  to  accept  such 
appointments. 

"  It  would  enable  them  to  arrange  music  suitably  for 
their  various  bands  and  performers,  and  thus  be  the 
means  of  economising  the  funds  appropriated  for  the 
bandplayers. 

"  The  committee  have  much  pleasure  in  stating  that 
three  of  the  best  bands  in  the  service  of  Her  Majesty, 
viz.,  the  Grenadier,  Coldstream,  and  Fusilier  Guanu, 
are  presided  over  by  gentlemen  who  received  their  edu- 
cation in  the  Royal  Academy  of  Music. 

"  Subjoined  is  a  copy  of  a  letter  in  which  you  will  see 
that  His  Roval  Highness  the  Duke  of  Cambridge,  Com- 
mander-in-Chief, highly  approves  of  the  resolution  of  the 
committee  of  the  Academy. 

"  Any  further  information  you  might  wish  for  will  be 
readily  given  on  application  to  Mr.  C.  Ijucas,  the  Prin- 
cipal, or  to  me,  the  Secretary. 

"  I  have  the  honour  to  be, 

"  Sir,  your  obedient  servant, 

"J.  GIMSON,  Secretary. 

"Lt.-ColonelT.  Addijon." 

[Copy] 

**  Horse  Gnardtf,  March  2lBt,  1866. 
"  Sir, — I  am  desu-ed  by  the  Duke  of  Cambridge  to 
acknowledge  the  receipt  of  your  letter,  and  the  enclosed 
resolution,  which  has  given  his  Royal  Highness  great 
satisfaction.  His  Royal  Highness  considers  that  the 
directors  of  the  Royal  Academy  of  Music  have  conferred 
a  great  boon  on  the  performers  of  wind  instruments  who 
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nmy  intend  to  fiU  the  position  of  mastera  in  military 
bands,  and  which  entirely  meets  with  his  Royal  High- 
nsas's  approval. 

"  I  have  the  honotir  to  bo 

"  Yoor  most  obedient  servant, 
(Signed)  "J.  MAODONALD* 

"SIffht  Hon.  Sir  O.  Clerk,  Bart." 

164.  I  undentand  you  to  sa^  that  the  Academy  has 
no  eonnection  witii  the  training  schools  for  singing 
throughout  the  country  ? — No,  it  has  not. 

166.  Hare  you  any  library  at  the  Academy  P— Yes ; 
bat  on  a  very  small  scale  indeed. 

166.  How  many  volumes  may  you  have  P — We  have 
BOveral  volumes  of  scores  of  operas  and  symphonies. 

167.  I  believe  there  is  no  great  number  of  works  on 
musical  science  P— We  have  very  few. 

168»  Has  the  Academy  any  relations  with  the  various 
musical  societies  existing  in  London  and  elsewhere  P — 
Only  ill  this  respect,  that  the  orchestras  of  the  Royal 
Italian  Opera  and  at  Exeter  Hall  are  made  up  one-fourth 
perhaps  of  pupils  of  the  Academy. 

160.  There  are  no  official  relations  between  you  P->No. 

160.  Do  you  not  think  something  might  be  done  in 
the  way  of  promoting  the  advance  of  your  students  by 
enabling  them  to  be  present  at  the  performances  of  the 
various  musical  institutions  of  the  metropolis  P — We  sub- 
scribe to  the  Philharmonic  concerts,  and  have  certain 
admissions  to  them. 

161.  Probably,  if  the  funds  permitted,  you  would  sub- 
scribe to  others  with  the  same  view  ? — Yes. 

162.  You  think  advantage  would  be  derived  from  itP— 
Oertainly. 

163.  Have  you  any  collection  or  museum  of  musical 
instruments  at  the  Ac^emy  P — None  whatever,  and  I  am 
not  aware  of  the  existence  of  any  sudi  museum  in  the 
county.  The  best  of  the  kind  I  know  of  is  that  at  Edin- 
burffh. 

lo4.  That  is  under  Professor  Donaldson,  I  believe  ?— 
Yes ;  we  have  nothinjg:  of  the  kind.  It  would  be  highly 
valuable  and  interestmg  to  have  a  collection  of  all  the 
musical  instruments  over  heard  or  read  of.  There  is  an 
instrument  we  read  of  in  Milton,  when  ho  speaks  of 
"the  Jocund  rebec's  sound.'*  Has  any  one  living  ever 
seen  a  rebec  P 

166.  You  may  see  a  cast  of  one  at  South  Kensington, 
brought  from  Exeter  Cathedral. — I  consider  there  ought 
to  be  such  a  collection  in  London. 

166.  You  have  of  course  heard  of  payment  by  results, 
as  connected  with  primary  education  P — Yes. 

167.  Should  you  think  it  advisable  to  pay  by  results 
in  musical  education  P  as  thus,  supposing  Parliament  de- 
cided to  give  more  money  to  tiio  Academy,  that  the  pay- 
ment should  be^  conditional  on  your  proving  your  worthi- 
ness to  receive  it,  by  the  proficiency  of  your  pupils  every 
Vear  P — I  think  I  do  not  see  much  objection  to  that,  not 
10  take  it  universally.  In  some  years  we  turn  out  a 
larger  number  of  pood  musicians  than  in  others. 

168.  Do  you  think  it  would  be  acceptable  to  tiie  Royal 
Academy  that  the  amount  of  the  Parliamentary  grant 
should  be  dependent,  in  some  way  to  be  hereafter  deter- 
mined upon,  on  the  successful  results  of  the  teaching  P — 
Yes ;  I  have  no  obiection  to  that  myself.  If  Parliament 
would  interfere  with  us  so  much  the  better. 

169.  You  would  not  object  to  a  system  of  inspection  ? 
— ^Not  at  all. 

170.  Inspection  and  examination  P— Xot  at  all. 

171.  You  would  rather  court  it  than  otherwise  ?— Yes. 

172.  Do  you  make  any  use  of  the  musical  library  of 
the  British  Museum  ? — We  cannot  take  anything  out  of 
it.  Some  of  the  students  go  there  to  see  anv  work  they 
wish  to  consult  I  have  oecn  there  myself  while  Mr. 
Oliphant  was  the  manager.  It  is  not  very  available  for 
our  students. 

173.  Of  what  does  a  musical  library  consist,  or  of  what 
ouffht  it  to  consist  P — For  our  purposes  we  want  scores 
UMpaits  of  operas,  svmphonies,  &c. 

[Ilie  Committee  adjourned.] 


APPENDIX  A. 

Incoicb  and  ExpsKDrrrns  of  trb  Botil  Acadikt  or 
Music,  or  THX  Ybar  1864. 

Seeeiptt.  I  ti 

Annual  subscriptions 263  7 

Donations    163  ( 

Pupils'  contributions — 88  females ;  21  males  1,768  8 

Dividends  on  3  per  cent,  consols  (£1,700) . .     71  9 

Government  grant 600  0 

£2,766  11 

Balance  brought  down 207 1« 


Expenditure,  I  l  i 

Salaries,  vix. : — Secretary  «...  £168    8    0 

Governess  ....      80    0    0 
Librarian  ....       60    0    0 
Hall  Potter   ..       46    0    0 
Under    Porter 
and  Wife  . .       70  16    6    4»  M 

Rent  and  taxes   294 1: 1 

Tuition    1,601  K  \ 

Repairs ! . .      3M 1 

Miscellaneous  expenses,  including  coals, 
gas,  advertisements,  postage,  stationery, 
and  tradesmen's  bills 21»  <  * 


£8,6^  II  I 


Balance  of  receipts 207  U  < 


£2,766  11  C 


APPENDIX  B, 

Pbospeotus  of  Rotal  Aoadkmt  of  Music. 

The  institution  known  as  the  Royal  Academy  of  If  o^ 
is  the  first  successful  atteinpt  to  establish  a  nationslKi^ 
of  music  in  England.  That  founded  under  the  uit 
name  in  1720  did  not  pretend  to  be  educatiooal:  t' 
object  then  proposed  being  only  the  introduction  ani  ^'T* 
port  of  the  ItaJlao  Opera,  and  It  deased  as  an  iostiti; 
in  a  few  years. 

Various  other  proposals  appeared  from  time  to  tr- 
but  none  came  to  maturity  excepting  this,  whkh  n 
founded  under  Hoyal  and  dintinguished  patronage  io  I'h 
incorporated  by  Royal  Charter  in  1830,  and  recogs>< 
as  well  as  the  Royal  Academy  of  Painting,  as  a  osti  3k 
institution  for  the  cultivation  of  the  fine  arts,  bv  a  Ps'> 
mentary  grant  in  furtherance  of  its  objects. 

Being  thus  established  on  a  permanent  ban*,  i'- 
having  during  the  past  forty -two  years  successfollyf^it^ 
by  the  number  of  talerited  profewsors  whom  it  'ha<  *  "- 
forth  into  the  world,  that  the  objects  for  which  it^^ 
founded  are  being  realised,  and  that  a  large  amt'u:'  ' 
good  to  the  art  generally  has  been  accomplished,  a'*"  ^ 
as  that  the  individual  interests  of  the  membfr?  rf  t^ 
musical  profession  have  been  material! v  imprortN'.  it ' 
hoped  that  the  Royal  Academy  of  ^usic  will  Tfxti^ 
liberal  support  from  all  who  wish  to  promote,  cr  r* 
any  way  interested  in,  the  progress  of  musie  in  t:> 
country. 

From  its  commencement  to  the  present  time  it  >** 
educated  upwards  of  1,300  6tuden(s,  118  of  thi-M  gnt:> 
ously,  and  316  on  teims  reduced  to  meet  the  cinrumfti?'* 
of  those  pupils  who  showed  more  than  otdinan*  »»''  * 
Among  tnofle  whom  it  has  educated  are  some  of  the  c  • 
distinguished  composers,  Mngeis,  and  in^trumenul  \* 
formers  of  the  day  ;  many  of  them  having  achierni  • 
European  reputation. 

In  order  to  continue  these  advantages  to  tbe  tit  r 
music  in  this  country,  and  if  possible  to  enlarge  tv 
sphere  of  gratuitous  instruction,  the  committee  - 
management  earnestly  call  on  all  the  IViend^  of  '"^ 
Institution,  the  professors  of  the  different  branches  of  ^ 
art,  and  the  musical  public  generally,  to  eoae  f^"*' 
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with  that  liberal  assistance  which  is  indispensably  neces- 
sary to  enable  them  to  cany  oat  their  future  plans. 

The  Royal  Academy  of  Music  is  under  tho  especial 
Patronage  of  Her  Majesty  the  Queen,  their  Royal  High- 
oeiBes  the  Prince  and  Princess  of  Wales,  and  Uis  Mfljesty 
the  King  of  the  Belgians. 

The  governing  body  is  composed  of  a  President,  four 
Vice-Prwidents,  and  a  Board  of  Directors,  from  whom  are 
elected  a  Committee  of  Management,  who,  with  the 
Principal,  superintend  and  regulate  all  the  internal 
economy  of  the  Institution. 

The  English  and  foreign  professors  employed  are 
imoDgst  the  most  eminent  that  can  be  met  with  in  the 
varioas  departments  of  instruction. 

A  resident  matron  presides  over  the  yonng  ladies'  de* 
partment. 

The  year  is  divided  into  three  terms  of  thirteen  weeks 
each,  and  the  payment  by  each  student  U  at  present 
eleven  guineas  per  term,  with  an  entrance  fee  of  five 
guineas.  It  is,  however,  proposed  to  form  a  junior  de- 
jMrtment  for  leas  advanced  pupils,  who  will  be  admitted 
into  the  senior  department  when  iitted  for  it.  The  terms 
of  payment  for  the  junior  department  will  be  seven 
gaioeas  per  term,  with  an  entrance  fee  of  three  guineas; 
aodoD  their  admission  into  the  senior  department,  the 
additional  two  guineas  completing  the  entrance  fee  is  to 
be  paid.  Candidates  for  the  junior  department  must 
have  attained  the  age  of  ten  years. 

The  funds  for  supporting  the  institution  are  raised  by 
dooatfons  and  sabscriptions  (her  Majesty  the  Queen  being 
an  anoual  subscriber  of  100  guineas),  an  annual  Parlia- 
mentary grant,  a  nd  the  fees  paid  by  the  students. 

All  candidates  for  admission  must  previously  pass  an 
siaaiination  bafc^re  the  principal  and  professors  appointed 
for  that  purpose,  to  show  that  they  possess  musical  talent 
capable  of  cultivation ;  and  to  avoid  unnecessary  expense 
and  inconvenience  to  candidates  residing  in  the  country, 
they  may  be  primarily  examined  by  any  corresponding 
member,  one  at  least  of  whom  (a  former  student  of  the 
Boyal  Academy  of  Music)  will  be  found  in  every  princi- 
pal town  in  the  kingdom,  and  to  whom  a  fee  of  five  shill- 
lAgs  will  be  paid  by  each  candidate  ;  or,  in  tlie  evt^nt  of 
Bucb  candidate  being  a  chorister  in  a  cathedral  choir,  a 
eerttficate  from  the  organist  will  be  accepted  instead  of 
aich  primary  examination  by  a  corresponding  member. 

There  are  two  King's  scholarships,  a  Westmorland 
scholarship,  and  a  Potter  exhibition  attached  to  the  Insti- 
tution. 

Gratuitous  instmction  in  harmony  and  musical  com- 
position is  given  to  such  performers  on  wind  instruments 
w  niay  oocapy,  or  may  wish  to  occupy,  the  position  of 
masters  of  military  hands,  in  order  that  such  persons  may 
more  eflSeiently  qualify  themselves  for  their  duties  therein. 
All  applications  for  admission  to  be  made  to  the  Secre- 
tary, at  the  Royal  Academy  of  Music,  Tenterden-street, 
flanover-square,  London,  W. 

MegtUatioru. 

1.  All  orders  whatever  for  the  government  and  re- 
gulation of  the  Academy  emanate  from  the  committee, 
whose  orders  are  delivered,  through  their  chairman,  to 
the  different  officers  of  the  establishment. 

2.  All  branches  of  music  are  taught  in  the  Academy. 
Should  the  particular  branch  for  which  the  students 
enter  be  harmony,  singing,  harp,  or  pianoforte,  the  male 
students  will  berequireid  to  learn,  in  addition,  any  orchestral 
instrument  the  committee  may  require. 

3.  There  are  three  terms  in  the  year,  Lent,  Easter,  and 
Michaelmas ;  with  a  vacation  of  four  weeks  at  Christmas, 
a  week  at  Ekister,  and  a  long  vacation  of  eiglit  weeks  In 
summer.     The  payments  are  to  be  made  in  advance. 

Student's  Payments — Senior  department,  33  guineas 
per  annum ,  or  11  guineas  a  term. 

Entraoce  fee,  6  guineas. 

Junior  department,  21  guineas  per  annum,  or  7  guineas 
a  term. 

Entrance  fee,  8  guineas. 


One  term's  written  notice  must  be  given  when  a  pupil 
is  to  be  withdrawn,  or  a  term's  extra  payment  will  be  re- 
quited. 

4.  Students  will  be  admitted  at  the  commencement  of 
each  term.  Candidates  for  admission  must  attend  for 
examination  by  the  board  of  examiners  on  some  day  In 
the  previous  week  to  be  duly  advertised,  and  with  a  re- 
commendation from  a  subssriber,  honorary  member, 
member,  or  an  associate. 

o.  The  students  will  be  required  to  pay  implicit 
obedience  to  all  persons  placed  in  authority  over  them, 
and  to  attend  punctually  the  hours  appointed  for  their 
instruction,  and  at  all  orchestral  practicefl,  rehearsals,  and 
performances;  they  are  also  required  to  be  present 
during  the  entire  time  of  attendance  of  their  various 
classes. 

6.  All  students  will  be  especially  required  to  attend  th« 
orchestral  and  sight  singing  practices  on  Tuesdays  and 
Fridays. 

7.  All  students  will  be  required  to  learn  harmony  and 
the  pianoforte. 

8.  Advanced  students  will  be  required  to  give  Instruc- 
tion in  the  Academy. 

9.  No  student  will  be  allowed  to  undertake  any  pn^lle 
or  private  engagement,  without  first  obtaining  thesanotiaii 
in  writing  of  the  committee  recommended  by  the  principal, 
and  signed  by  Mm  and  also  the  chairman,  and  dated  whed 
granted. 

10.  No  student  shall  publish  any  composition  without 
the  sanction  of  the  committee;  and  a  copy  of  all  compo- 
sitions so  published  must  be  presented  to  the  library  of 
the  Academy. 

11.  On  leaving  the  Academy,  the  students  admitted 
under  the  above  regulations  mu8t  undergo  an  examination. 
Should  the  examination  prove  satisfactory,  they  will  re« 
ceive  a  diploma,  and,  in  special  cases,  the  additional  dis- 
tinction of  being  appointed  an  Associate  of  the  Institution. 

12.  Any  infnn^ement  or  violation  of  the  regulations, 
or  any  discreditable  or  improper  conduct,  will  subject  the 
student,  at  the  discretion  of  the  committee,  to  be  dismissed 
from  the  Institution  ;  or  an  associate,  to  the  erasure  of  hia 
or  her  name  from  the  register. 

The  above  regulations  are  appointed  by  the  committee 
and  directors,  acting  under  the  charter  given  by  his  Ute 
Most  Gracious  Majesty,  King  Qeorge  IV. 

Signed,  GEORGE  CLERK, 

Chairman  of  the  Committee  of  ManagemerU, 


APPENDIX  C. 

Arrangembnts  of  Classes  and  the  Pbofbssoes* 
Attendance  for  Eastbb  Term,  1866. 

MONDAY  AND  THURSDAY. 
OOVERXMENT  llOOM. 

Signer  Arditi. — Singing  Class,  10  to  12.— Brougham, 
Cooper,  Willis,  Wynne. 

Mr.  Lucas. — Harmony,  2  to  3. — Buer,  Cronin,  Har- 
riott, Williams. 

CONCERT  ROOM. 

Mr.  W.  Macfeuren.— Pianoforte,  9  to  10.— Bambridge 
(1  lesson),  Kemp ;  10  to  11-30— Buer,  Harriot,  Williams ; 
11-30  to  1— Eales,  Tylee,  McDonald. 

Herr  Pauer. — Pianoforte,  1  to  2 — Henry. 

Mr.  Hohnos.— Pianoforte,  2  to  4— Chatterton,  Mer- 
riman,  Vaughan,  Vokins. 

K.   ROOM. 

Signer  Garcia. — Singing,  10  to  11 — ^McCandlish,  Hor- 
ton. 

Mrs.  Netherclift.— Singing,  1  to  2— Buer,  Harriott, 
WiUiams ;  2  to  4— Kinkel,  Piedra,  8.  Pitt,  M.  Pitt, 
Whyte. 

I.   ROOM. 

Miss  Whyte.— Singing,  10  to  1 1— Bales,  Tylee,  Towns- 
end  ;  11  to  12— Henry,  Lazarus,  Odell ;  12  to  2— Chat- 
terton, Merriman,  Vokins,  Vaughan,  Shaipe. 
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Mr.  H.  Thomaa. — Pianoforte,  2  to  4 — Brougham, 
Ck>oper,  Wynne,  Watts,  Willis,  Horton,  Townsend. 

J.    ROOM. 

Miss  Zimmermann. — Pianoforte,  10  to  11-30 — S.  Pitt, 
H.  Pitt,  McCandlish. 

Mr.  Lunn. — Harmony,  12  to  2 — Brougham,  Cooper, 
Wynne,  Sharpe,  Yaughan,  Whyte. 

Mr.  Westlake. — Pianoforte,  2  to  4 — Lazarus,  Odell, 
Sharpe,  Whyte. 

COMMrrTEE   BOOM. 

Herr  Goldschmidt. — Pianoforte,  12  to  3 — Hall,  Jar- 
ratt,  Thouless,  Kinkel,  Kingdon,  Piedra. 

B     BOOM 

Mr.  W.  Wells.— Singing,  11-30  to  12— Bell. 
Mr.  Holmes. — Pianoforte,  12*30  to  2 — Bell,  Johnson, 
Heywood. 

C.   BOOM. 

Mr.  Westlake.— Pianoforte,  1  to  2— Ralph,  Rich. 

TUESDAY  AND  FRIDAY. 
CONGBBT  BOOM. 

Sight  Singing  Class  for  all  the  Students,  1^2;  Or- 
ch^B&al  and  Choral  Practice,  2  to  4,  for  all  the  students, 
under  the  superintendence  of  Mr.  Lucas. 

Mr.  Lacy. — Elocution,  10  to  1 — Haines,  Isaacs,  Mc- 
Candlish, McDonald,  M.  Pitt,  Willis,  Wynne,  Baaer- 
meister,  JBradshaw,  Brougham,  Chadwick,  Cooper,  For- 
aith,  Greenaway. 

Gentlemen's  Class. — Wells,  D.  Smith. 

K.   BOOM. 

Signor  Maggioni. — Italian  Language,  10  to  12 — Bauer- 


jponi  ^  , 
meister,  Bradshaw,  Brougham,  Chadwick,  Cooper,  For- 
sith,  Greenaway,  Haines,  Isaacs,  McDonald,  Wynne, 
"•  \  S.  Pitt, 


McCandUslL 


Willis. 


I.    BOOM. 

Dr.  Steggall.— Harmony,  10  to  12— Chatterton,  Bales, 
Gibbons,  Lazarus,  Merriman,  Odell,  S.  Pitt,  M.  Pitt 
Severn. 

J.    BOOM. 

Mr.  Bannister. — Harmony,  11  to  1 — Chatfield,  Hendry, 
"Piedra,  Tylee,  Kemp,  Pettitt,  Smith. 

COMMriTBE  BOOM. 

Mr.  G.  Mac&rren. — Harmony,  10  to  12-30 — Bam- 
bridge,  Bell,  Elliott,  J.  Jackson,  Thouless,  Kinkel,  King- 
don, Johnson,  McDonald. 

B.    BOOM. 

Mr.  Goss.— Harmony  12  to  1— Hull,  Ralph,  Snewing, 
J.  Jackson. 
Mr.  Horton. — Oboe,  11  to  12 — J.  Jackson. 

C     BOOM 

Mr.  Folkes.— Violin,  11  to  1— Elliott,  Mountain,  Cle- 
ment, Couldry,  Kemp. 

Mr.  Turner. — Harmony,  9*30  to  10-30 — Mountain, 
Rich,  Heywood,  Couldery. 

A.    BOOM. 

Signor  Maggioni. — Italian    Language — Gentlemen's 
Class,  9-30  to  10— Hamilton,  Wells,  Snuth. 
Mr.  Aylward. — Violoncello,  12  to  1 — Bambridgc. 
Mr.  Lazarus — Clarionet,  11  to  12 — Hallctt. 

G.    ROOM. 

Mr.  Watson.— Violin,  9  to  11-30— Bell,  Dewberry 
[viola],  Heywood,  Johnson,  Junatt,  Pcttit  [viola],  Thou- 
less [viola]. 

WEDNESDAY  AND  SATURDAY. 
CONGBBT  BOOM. 

Mr.  Dorrell.— Pianoforte,  9  to  12— Elliott,  Fox,  Moun- 
tain, Gibbons,  Severn,  Bryant. 

"Mr.  Cusins. — Pianoforte,  2  to  4*30 — Bauormcistor, 
Martin,  Dewberry,  Jackson,  Couldry. 

K.    BOOM. 

Mr.  O'Leary.— Pianoforte,  9-30  to  12— Chatfield,  John- 
son, Isaacs,  Foreith,  Chadwick,  Wells,  Clement. 


Mrs.  O'Leary.— Singing,  12  to  1*30— Bryuit,  Kutin, 
Chatfield,  Johnson,  Severn. 

I.   BOOM. 

Miss  Gimson. — Pianoforte,  2  to  3 — Greenaway,  Bnd- 
shaw. 

J.   BOOM. 

Mr.  Banister. — Harmony,  12  to  2 — Greenaway,  2l{tr- 
tin,  Bradshaw,  Bryant. 

Mr.  Banister. — ^Wednesday — Bauermeister,  Chadvkl 
Forsith,  Isaacs,  Bradshaw. 

Mr.  Banister. — Saturday — Greenaway  ,Martin,6rpif 

COMMITTEB  BOOM. 

Signor  Schira. — Singing,  10  to  3 —  Bauenndtv, 
Greenaway,  Haines,  McDonald,  Chadwick,  Farst 
Isaacs,  Bradshaw,  Hamilton,  C.  Harper,  H.  Hu^, 
Wells,  Smith. 

B.  BOOM. 

Dr.  SteggaU.— Organ,  Wednesday,  9  to  12-30-Kcg- 
don,  Gibbons,  Bambridge,  Eyers,  Fox,  Pettit,  Tk/^ 

Mr.  Eyera.— Pianoforte,  1  to  2-80— Smith,  J.  Jama. 
Pettit. 

C.  BOOM. 

Mr.  Mason. — Pianoforte,  11  to  12 — Snewing,  HaHrti 

A.    BOOM. 

Mr.  Sainton.— Violin,  11  to  11*30— Ralph,  Sntiri--^ 
Jackson. 

O.   BOOM. 

Mr.  Lucas. — Harmony,  12  to  1 — Couldexy,  Dewbtny, 
Fox,  Jackson. 
Mr.  Radclif.— Saturday,  Flute,  2  to  3— Rich. 

The  tuition  given  to  each  student  per  week  v » 
follows : — 

lAidiet. — If  the  principal  study  be  the  pianofozte,  tin 
student  has  two  lessons  of  half-hour  eadi  on  Uut » 
strument.  Second  study — two  lessons  in  singiiur  ^ 
twenty  minutes  each.  Harmony — ^two  lessons  in  cbas 
of  four  to  the  hour.  AH  students  are  obliged  to  stteiA 
the  singing  class  and  the  orchestral  and  choral  ^nOM 
twice  a  week.  If  the  principal  study  be  singing,  tk 
student  has  two  lessons  of  half-hour  each.  Second  stoif. 
pianoforte — one  lesson  of  half-hour.  Harmony-^ 
lesson  in  classes  of  four  to  the  hour.  Italian  langiu^ 
two  lessons  in  classes  of  six  to  the  hour.  Sight  singing  ^ 
orchestral  and  choral  practices  as  above.  I 

Gentlemen. — If  the  principal  study  be  violin,  or  i^^ 
other  orchestral  instrument,  two  lessons  of  half  b*-* 
each.  Second  study,  pianoforte — two  lessons  of  t^t-dy 
minutes  each.  Harmony — ^two  lessons  in  classes  of  t«J 
to  the  hour.  Sight-singing  and  orchestral  practicts  * 
the  principal  study  bo  pianoforte,  two  lessons  as  alv*, 
and  second  study  some  orchestral  instrument.  Hont^ 
as  above.  Si^ht-singing  and  orchestral  practiced-  o' 
the  study  be  singing,  the  same  course  is  adopted  asU^tf' 
mentioned.  Although  each  student  only  rectivcs  » 
dividiial  tuition,  as  stated  above,  all  the  student*  «J 
required  to  attend  their  masters  in  dasses  of  fo^u  » 
remain  during  the  whole  time  of  each  class,  conseqn-T^ 
they  have  the  advantage  of  hearing  the  remarb  to* 
to  others.  Some  students,  in  addition  to  thr  aWjv 
receive  lessons  on  the  organ.  All  have  the  nsc  f^^  ^ 
music  contained  in  the  library  of  the  Academy. 


Altox  Mechanic**  Inbtitdtioit. — The  tweoty-ie»*-^ 
annual  report  nays: — The  committer  have  TtiKxt  to  - 
lieve,  that  notwithstanding  they  have  to  ackno»W?ri 
falling  off  in  the  number  of  metubera,  the  Institntionit*- 
tinues  in  a  healthy  working  condition.  Of  ^"■^•fj; 
members  there  are  14  less  than  last  year,  and33i««''^' 
the  year  before.    There  has  been  ao  addition  m*^'  - 
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the  library  of  48  volnmes,  briDging  the  total  number  up  to 
1,671,  and  besides  these,  19  new  volumee  have  been  pur- 
chased to  replace  old  ones  which  have  been  entirely  worn 
oat  in  the  servioe.  The  issues  of  books  for  the  year  have 
been  2,559,  or  on  an  average  about  49  per  week.  The 
tectores  were  15  in  number,  and  amongst  them  may  be 
QeDtiooed:  —  One  on  *<Mahommed,  his  Words  and 
f^orks,"  by  W.  Dowling,  Esq.,  of  the  Inner  Temdle ; 
joe  on  "  The  Importance  of  an  Acquaintance  with  Ele- 
neotaiy  Science,*'  by  J.  G.  Buckmaster,  Esq.,  from  the 
jdeooe  and  Art  Department ;  two  on  **  Milton,  his  early 
Life,  Times,  and  Poetry,"  by  the  Bev.  J.  T.  Hummer ; 
Boe  on  "  Fishes,  Fossil,  and  Recent,"  by  Waterhouse 
Bawkins,  Esq. ;  one  on  "  The  Life  Boat,  and  her  Works 
)f  Mercy,"  by  the  Bev.  N.  H.  McGachen ;  one  on  *<  The 
Botuance  of  the  Bourbon  Family,"  by  Dr.  J.  C.  Daniel; 
ud  006  on  "  Adam  Bede,"  by  G.  Qrossmith,  Esq.  The 
immber  of  subscribers  amounts  to  226,  viz« : — Annual  sub- 
ttribeTB  of  lOs.,  45 ;  ditto  of  1  guinea,  52 ;  quarterly  sub- 
KTibers.  106;  ditto  who  have  paid  part  of  the  year  and 
have  left,  30.  The  statement  of  accounts  shows  that  the 
expeaditore  has  amounted  to  £155  Os.  5d.,  and  that  there 
is  a  balance  due  to  the  secretary  of  £18  15s.  5d. 

Peubbokis-Dook  Miohaniob'  Institute. — The  four- 
teenth annual  report  says  that  in  the  condition  of  the  In- 
ititate  there  is  a  steady  improvement.  The  total  number 
of  members  was  285,  showing  an  increase  of  13  during  the 
twelve  months.  The  library  for  circulation  consisted  of 
S,090  volames— 101  of  which  had  been  added  during;  the 
fear.  Upwards  of  60  members  have,  since  1862,  kmdly 
rolunteered  an  annual  subscription  of  two  shillings,  in 
idditioD  to  their  regular  subscription,  amounting  to 
tl6  2fl.  6d.,  to  be  devoted  entirely  to  the  building  fund.  In 
nfereoce  to  the  annual  examination  by  the  Society  of 
Arts,  the  Committee  feel  much  pleasure  in  testifying  to 
tbe  iocreaaing  interest  taken  by  the  members  in  these 
riocational  tests ;  and,  if  an  educational  scheme,  in  con- 
Metion  with  the  Institute,  were  properly  developed,  a 
till  farther  increase  in  the  number  of  candidates  would 
■ne.  The  balance  sheet  shows  that  the  income  was 
U18  58.  6M.,  and  that  there  was  a  balance  in  hand  of 
» 13a.  Id. 

fiCDDirCH    LiTEBABY    AND  SoXEMTIFIC  iKSTFrUTB. — lu 

he  last  report  the  abstract  of  accounts  shows  a  balance 
toe  to  the  treasurer;  but  the  money  has  been  ex- 
isnded  specially  in  the  library  department,  for  require- 
Deotfl  not  likely  to  occur  again.  The  lectures  have  pro- 
toced  a  profit,  instead  of  a  heavy  loss,  as  in  the  previous 
'^r'a  account.  The  library  has  Men  increased,  thoroughly 
^-arranged,  and  the  books  repaired,  covered,  and  newly 
umbered ;  also  new  catalogues  have  been  printed.  The 
Bi^  number  of  volumes  is  now  1,074.  The  ifsues  this 
fear  have  been  only  1,632,  a  decrease  accounted  for  by 
^  library  having  been  closed  about  ten  weeks,  in  conse- 
IteDco  of  the  re-arrangement.  The  Working  Men's 
^ch  is  progressing  moist  satisfoctorily ;  the  newspapers 
od  magazines  supplied  to  that  department  have  been 
icreased.  The  Saturday  evening  entertainments  have 
ather  increased  than  diminished  in  popularity  and  in 
foiperity.  A  very  successful  effort  has  been  made  in  a 
0w  direction— the  establishment  of  science  classes.  In 
be  first  session  IS  pupils  (out  of  14  candidates)  passed  a 
h)veroment  examination;  and  about  three  times  that 
umber  have  attained  such  a  stage  on  the  road  to  sclen- 
ific  knowledge  as  will  most  probably  lead  them  on  to 
irthcr  efforts.  The  expenditure  has  amounted  to 
:i39  Is.  3d. 


EXAMINATION  PAPEBS  1865. 

( Continued  from  pagt  562. ) 

The  following  aro  the  Examination  Papers  set  in  the 
various  subjects  at  the  Society's  Final  Exauiinations,  held 
n  April,  1865  :— 


ELECTBICITY  AND  MAGNETISM. 

TBBEE  HOUBB  ALLOWED. 

1.  Deeoribe  the  best  constmotion  of  a  mariner's  compass. 
How  are  the  needles  best  arranged,  and  why  ? 

2.  How  have  the  dinmal  changes  in  the  earth's  mag« 
netism  been  accounted  for? 

8.  Explain  experimentally  the  phenomena  of  diamag- 
netism. 

4.  State  the  theory  of  electricity  which  you  consider 
most  in  accordance  with  the  present  state  of  knowledge, 
and  mention  some  experimenUl  illustrations. 

5.  Distinguish  between  an  electrometer  and  an  electro- 
scope, and  describe  the  oondensiog  electroscope. 

6.  Explain  the  conditions  of  efficiency  in  a  lightning 
conductor. 

7.  In  what  respects  does  the  electricity  evolved  from  a 
machine  differ  in  quality  from  that  of  a  battery,  and  how 
may  they  be  shown  to  be  identical  ? 

8.  What  is  a  to-etUled  astatic  needle,  and  what  position 
will  it  assume  when  the  two  needles  are  exactly  equal  in 
force? 

9.  Explain  the  construction  and  use  of  a  tangents 
galvanometer. 

10.  Explain  the  cause  of  the  rotation  of  a  current  round 
a  magnet,  or  vice  vertd. 

11.  Describe  the  construction  of  any  magneto-electrio 
telegraph. 

12.  Explain  the  construction  of  a  submarine  cable,  and 
the  method  of  testing  its  insulation. 

18.  How  is  an  induction-coil  machine  constructed,  and 
by  what  special  apparatus  may  the  shocks  be  intensified? 

14.  Explain  the  process  of  electroplating. 

15.  By  what  means  can  the  current  be  most  economi- 
cally produced  for  electro-metallurgy  on  the  lar^e  scale  ? 

16.  What  phenomena  result  from  the  transmission  of  a 
current  through  a  living  compound  nerve  ? 

17.  What  electric  phenomena  are  manifested  by  por- 
tions of  nerve  and  muscle  of  a  recenUy  killed  animal  ? 

18.  What  is  the  peculiar  character  of  thermo-electric 
currents,  and  by  what  means  can  they  be  most  readily 
produced? 

LIGHT    AND     HEAT. 
thsee  houbs  allowed. 

Geometbioal  Oftios. 

1.  Give  the  definitions  of  a  beam  of  light,  a  ray  of 
light,  and  a  pencil  of  rays.  Trace  the  visual  pencU,  or 
the  pencil  of  rays  b^  which  the  image  is  seen,  when  an 
eye  in  a  given  position  sees  the  image  of  an  object  which 
is  formed  by  a  plane  mirror  ;  showing  the  form  and  posi- 
tion of  the  image  fix)m  the  law  of  the  reflection  of  light, 
and  stating  whether  the  image  which  is  seen  is  real  or 
virtual. 

2.  Show  how  the  image  of  an  object  is  formed  by  a 
concave  spherical  mirror,  both  when  the  object  is  near  the 
mirror  and  when  it  is  distant.  Show  that  the  image  of 
an  object  formed  by  a  concave  mirror  is  sometimes  real 
and  sometimes  virtual,  and  show  the  circumstances  in 
each  case.  Show  how  a  combination  of  a  concave  muror, 
A  plane  mirror,  and  an  eye-lens  constitute  the  Newtonian 
telescope,  and  show  how  the  magnifying  power  is  found. 

3.  Show  how  the  refraction  of  light  at  a  convex  spherical 
surface  of  a  dense  refracting  medium  forms  an  image  of  a 
distant  object  within  the  medium.  Apply  this  discuanon 
to  explain  the  formation  of  an  image  upon  the  retina  of 
the  eye,  supposed  in  the  first  instance  to  be  of  a  homo- 
geneous structure.  What  discussions  have  arisen  to  ex- 
plain why  we  see  objects  erect,  when  the  image  formed 
upon  the  retina  is  inverted  ? 

4.  Explain  what  is  meant  by  an  achromatic  lens ;  and 
bhow  how  the  achromatism  is  produced.  State  the  ad- 
vantages possessed  by  achromatic  telescopes  and  micro- 
scopes over  the  simple  forms  of  these  instrumeuts. 
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5.  Explain  what  is  meant  by  a  beam  of  plane  j)olanzea 
light,  and  show  tho  rarious  methods  by  whiCh  such  beams 
can  be  obtamed.  P^xplain  the  modes  of  testing  the  polari- 
zation. What  is  the  state  of  the  polarization  of  the  two 
rays,  which,  originating  in  a  ray  of  common  light,  have 
traversed  a  double  refracting  crystal  ? 

6.  Explain  what  is  meant  by  the  colours  of  thinplaUty 
and  show  how  tho  colours  of  the  soap  bubble,  and  of  thin 
JiliM  of  refracting  substances  generally,  are  explained  on 
the  doctrine  of  the  interference  of  light.  Describe  some 
cases  which  occur  in  common  experience  where  such  an 
explanation  will  apply. 

7.  Describe  the  appearances  seen  when  we  place  a  hair 
of  the  head  before  the  pupil  of  the  eye,  and  look  towards 
a  distant  lighted  candle;  those  appearances  being  more 
distinct  when  we  look  through  a  pin-hole  in  a  card,  or  a 
nanx>w  slit  parallel  to  the  luir.  Uive  the  explanation  of 
the  phenomena  which  are  seen. 

8.  Show  the  arrangements  which  are  necessary  in  the 
polarizing  microscope,  and  state  how  the  phenomena  which 
are  seen  in  the  field  of  view  aiise.  Give  some  examples 
uf  objects  which  are  proper  for  the  polarizing  microscope. 

Heat. 

9.  Give  the  distinction  between  the  temperature  and  the 
UiteiU  heat  of  a  body.  If  steam,  and  the  water  from  which 
itarisee,  are  of  the  same  temperature,  explain  what  amount 
of  heat  (or,  better,  of  caloric  as  the  cause  of  heat)  has  been 
required  to  change  the  water  into  steam.  When  the 
Htoam  is  condensed  into  water  again,  what  amount  of  heat 
does  it  give  out  ? 

10.  Describe  the  construction  and  graduation  of  the 
common  mercurial  thermometer ;  and  show  how  to  oom- 
pai'e  the  different  scales  of  degrees  which  have  been  used. 
When  the  temperature  is  80**  in  England,  what  would  it 
bo  called  in  Fiunce  ? 

11.  btate  the  ordinary  law  of  the  increase  of  volume  of 
the  gases  under  constant,  pi'essare  for  increase  of  tempe- 
ratm*e.  Does  the  same  law  apply  to  super-heated  steam 
when  removed  from  contact  of  the  water  from  whicli  it  is 
produced  ;  and  to  tho  vapoura  of  the  liquids  generally,  in 
similar  ciiiiumstances? 

12.  Explain  the  principle  of  the  construction  of  the 
iloublc-aA:ting  condensing  steam  engine ;  and  show  how 
tho  communicating  and  abstracting  of  heat  produces  the 
uicchanical  foi-ce  which  is  develop^. 


-i«ii'« 


CHEMISTRY. 

TUBK£     7100  BS     ALLOWKl;. 

iVo  caudidale  ie  allowed  to  ansvter  more  than  three  (pieetioM  in 

each  division. 

FiBST    Division. 

1.  100  cubic  ccJitimetres  of  air  (6-10'J7l  cubic  Inches) 
are  mixed  with  60  cubic  centimetres  of  hydrogen  at 
lu''  O.  What  will  be  the  volume  of  the  residual  mix- 
ture after  explosion,  at  the  same  tem]>erature  and  pressure  ? 

2.  Describe  the  coustiiiction  and  working  of  an  ap- 
pai-atus  for  the  preparation  of  pure  and  dry  hydrogen. 
Explain  by  symbols  the  chemical  changes  which  occur  in 
the  process. 

3.  How  is  ammonia  obtained  from  cmdc  coal  gas? 
Describe  and  explain  the  chief  reactions  of  ammonia. 

i.  How  is  marsh-gas  obtained  in  a  state  of  purity? 
How  much  heavier  is  it  than  hydrogen  ?  How  can  you 
distinguish  and  separate  it  fi-om  olefiant  gas? 

5.  Describe  and  explain  the  action  of  chlorine  on  a 
concentrated  solution  of  potassic  carbonate,  also  its  action 
on  slaked  lime. 

6.  Hoiv  would  you  prepare  pure  silica  from  an  insoluble 
silicate  such  as  felspar? 

Second  Division. 
1.  An  alloy  of  antimony  and  lead  is  given.      How 
woul  J  yoii  prepare  puro  metallic  antimony  from  it  ? 


2.  A  sample  of  copper  is  suspected  to  contain  ar»i 
How  would  you  proceed  in  order  to  decide  whether  ancoi: 
is  contained  in  it  ? 

3.  Describe  the  action  of  sulphuretted  hydrogen  od 
aqueous  solutions  of  the  following  compounds  separately. 
viz.,  antimonious  acid,  corrosive  sublimate,  chromic icid 
ferric  chloride  susquiohloride  of  iron" ,  supposiDg  thtt  each 
of  the  solutions  contains  free  hydiochloric  acid.  Ex- 
plain the  action  in  each  case  by  an  e<|nation. 

4.  Explain  the  manufacture  of  white  lead. 

5.  How  is  aluminium  prepared  ?  What  alloy  c 
aluminium  is  chiefly  made  ? 

6.  How  is  caustic  potash  usually  prepared?  Wbaivt 
its  chief  impurities  ?     How  can  the  alkali  be  obtiiid 


pure 


Tbibd  Division. 


1.  How  is  vinegar  usually  made?  how  puripse; 
Describe  the  compounds  of  acetic  acid  and  lead,fri^ 
their  formula. 

2.  Describe  and  explain  the  process  of  etherib^. 
givingthe  formula  of  the  substances  which  take  past  hi 

3.  What  decomposition  does  benzoate  of  lime  nnde? 
when  subjected  to  dry  distillation?  What  istb? 
decomposition  when  it  is  distilled  with  hydrate  of  lia>. 

4.  How  can  pure  uric  acid  be  obtained  from  guioo? 

5.  How  wouM  yon  test  for  cane  sugar  in  the  ap  c! » 
plant  ? 

6.  Describe  the  formation  and  pi-uperties  of  some  ara 
pounds  of  metals  with  alcohol  i-adieals,  and  show  in  whii 
manner  their  constitution  decides  the  atomic  weights  u 
the  metals  contained  in  them. 

( To  be  continued,) 


PARIS  UNIVERSAL  EXHIBITION  OF  lN;r. 


Tiie  Emperor  has  just  issued  the  decree  approving  \^ 
decisions  of  the  Imperii!  Commission  relative  to  this  n«r 
great  exhibition,  which  is  to  include  Art,  Agricoltaf 
and  Industry. 

It  is  decided  that  it  shall  take  place  in  the  Chaoip  <•' 
Mara,  in  a  temporary  building,  surrounded  by  a  park,  .'?• 
stined  to  receive  living  animals  and  plants  as  well  r 
objects  too  large  or  unfit  for  exhibition  within  the  bui:' 
iug.    The  exhibition  is  to  open  on  the  first  day  of  Ap^ 
and  to  close  on  the  last  day  of  October,  thus  extending  > 
duration  to  seven  months.    Some  of  the  reguUtioD«  «r 
of  a  novel  character  and  deserve  notice.    In  the  first  p^^ 
a  committee  is  to  be  appointed  immediately,  to  make  tx 
exhibition,  its  objects,  and  regulations  known  thoroogbh 
throughout  the  provinces  of  the  empire ;  to  make  out,  b 
the  end  of  Octo^  in  the  present  year,  a  list  of  the  p'- 
cipal  artists,  agriculturists  and  manufacturers  who^  ^ 
will  be  valuable  to  the  exhibition  ;  to  induce  prelimJn**'? 
local  exhibitions  of  agricultural  products  in  each  deprt 
ment ;  to  form  a  commission  composed  of  scienti6c  mes* 
agriculturists,  manufacturers,  foremen  and  other  perjot.' 
to  study  these  exhibitions  and  report  on  the  use  which  ma; 
be  made  of  the  information  thus  obtained  ;  to  arrange  fiv 
the  collection  of  funds  for  aiding  tho  working  clasft»  - 
visitmg  the  exhibition,  and  for  the  publication  of  t^' 
reports  mentioned  above. 

It  is  announced  that  the  ofticial  catalogue  will  be  '-^^ 
posed  of  two  portions,  to  be  arranged  alphabetically,  o» 
part  in  the  order  of  exhibitors  names,  the  othc  ' 
that  of  objects,  and  on  this  account  the  materials  for  t ' 
catalogue,  foreign  as  well  as  French,  are  to  be  80pP"<^ 
by  the  end  of  the  present  year.  , 

The  classification  diflfers  considerably  from  that  ' 
former  exhibitions,  and  is  divided  into  ten  groQp»  ^' 
ninety-five  classes.  The  first  group  comprises  ih«  ^ 
arts.  The  second  group  oonsista  of  the  mateiials  and  ap- 
plications of  the  liberal  arts :— Piinting,  sUtiooery,  isA^^ 
trial  art,  photogi^phy,  music,  medical,  mathcmatic*'.  ^ 
sdeiitific  mstruments,  maps,  geographical  and  ednc**^' 
appai-atus.  The  third  group  includes  flimitnre,  liwo.*- 
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paper  hangings,  plaster  and  other  ornaments,  glass,  por- 
oekio,  carpets,  cntlery,  goldsmiths'  vrork,  bronze,  clocks  and 
iratches,  apparatos  for  lighting  and  heating,  perfumery, 
and  small  waren.    The  fourth  group  comprehends  all  ob. 
jecis  of  perronal  wear  and  decoration,  including  tissues, 
cotton,  linen,  woollen,   and  silk  shawls,  lace,  hosiery, 
jewellery  and  other  ornaments,  arms,  travelling  equip- 
ments and  toys.    The  fifth  group  includes  mining  and 
mineralogy,  iron  and  steel  wares,  forest  produce,  animals, 
implements,  and  produce  of  the  chase  and  fisheries,  and  of 
nocQltivated  lands,  agricultural,  chemical,  and  pharma- 
ceutical productions,  materials  for,  and  products  of,  dyeing 
ind  printing,  dressed  firs  and  skins.    The  sixth  group  is 
to  consist  of  instruments  and  processes  of  ordinary  art, 
metallic,  rural,  agricultural,  uimentary,  chemical,  &c., 
motire  and  other  machinery,  and  tools  of  all  kinds,  car- 
riages and  carriage  making,  saddlery,  railway  and  tele- 
graphic plant,  instruments  and  processes,  civil  engineering 
and  public  works,  and  maritime  matters.      Group  the 
^venth  takes  in  alimentary  substances,  fresh  or  preserved 
•condiments  and  other  stimulants,  wine  and  other  drinks. 
The  eighth  group  includes    living  products,  and  the 
material  of  agriculture,  useful  insects,  fish,  &c.    The 
nioth  is  devoted  to  horticultural  products  and  materials  of 
ail  kinds.    The  tenth  and  last  group  is  to  consist  of  ob- 
jects exhibited  with  special  reference  to  the  material  and 
oonl  welfare  of  the  great  mass  of  the  population,  and 
iato  include  matters  connected  with  education,  habitation, 
clothing  and  food,  and  amongst  other  things  a  collection 
oftbe  costumes  of  all  nations,  with  special  reference  to  cli- 
mate, profession,  economy,  and  health,  and  an  exhibition 
of  the  tools,  prooesses  and  products  of  working  men,  who 
<3ny  on  their  business  with  the  aid  only  of  their  own 
lamily  or  of  an  apprentice,  in  relation  with  the  objects  of 
this  group. 

It  will  be  observed  that  the  classification  does  not  com- 
pnse  niilitaiy  and  naval  armaments ;  and,  it  may  be  added, 
^t  the  commissioners  express  a  desire  to  make  any  huch 
iterations  in  their  programme  generally  as  may  here- 
i^r  aeem  desirable,  and,  in  fact,  invite  suggestions  on 
that  head. 

As  regards  works  of  art,  only  those  produced  since  the 
^  of  January,  1855,  are  admissible. 
All  objects  are  to  be  exhibited  under  the  name  of  the 
s'oducer,  but  the  name  of  a  regular  agent  may  be  added 
y  permission  of  the  exhibitor.  Merchants  and  others 
^ili,  however,  be  permitted,  by  special  order,  to  exhibit 
roducts  not  shown  by  their  manufacturers. 
Cash  prices  may  be  afiixed  to  the  articles,  and  in  the 
&5d  of  the  econooiic  furniture  and  clothing  class,  this  is 
bligatory. 

Each  exhibitor  will  have  the  right  to  a  card  of  admis- 
ioQ  io  the  exhibition,  and  recognised  agents  .will  be 
^d  on  tho  same  footing. 

The  rates  of  admission,  and  what  medals  or  other 
rize^  are  to  be  awarded,  will  be  announced  hereafter. 
A  scientific  commission,  to  report,  in  concert  with  the 
ties,  on  the  various  classes  of  the  exhibition ;  the  do- 
ker>'  of  lectures,  for  which  a  theatre  is  to  be  provided 
sar  at  hand ;  and  classes  for  study,  form  part  of  ttie 
heme. 

To  avoid  delay  and  incompleteness  at  the  time  of  the 
lening  of  the  exhibition,  the  Imperial  Commission  has 
opted  a  system  differing  in  several  respects  from  those 
tiich  have  hitherto  prevailed.  These  changes  will  be 
«t  indicated  by  the  following  extracts  from  one  of  tho 
bedulea  attached  to  the  report: — Notification  of  the 
lount  of  space  to  be  allotted  to  foreign  states  is  to  be 
rcn  before  the  fifleenth  of  next  month.  The  outline 
ins  of  each  foreign  commission  to  be  sent  in  before  tiie  end 
October,  and  all  the  details  before  the  end  of  January, 
<>6.  The  building  and  park  to  be  finished  by  the 
St  of  December  next  year.  All  tho  stalls  and  fittings  of 
hibitors  to  be  finished  by  the  middle  of  January,  1867. 
I  goods  to  be  delivered  within  the  exhibition  building 
twecn   tho  15th  of  January  and  the  10th  of  Maroh. 


Everything  to  be  in  its  place  by  the  28th  of  March  ;  the 
two  following  days  to  be  devoted  to  a  thorough  cleansing 
And  brushing  up  of  the  whole  exhibition;  and  the  last 
day  of  March  to  a  complete  official  review  of  the  whole. 

It  will  be  perceived  that  two  points  which  have  been 
already  much  discussed  are  left  untouched  in  tho  re|:ort, 
namely,  the  proposed  arrangement  of  the  exhibition  iu 
such  a  manner  as  to  present  both  a  geographical  and  a 
systematic  classification ;  and  the  entire  avoidance  of  gal- 
leries, and  consequently  of  staircases. 


Sm  %xii. 


Fine  Art  Exhibitions  in  the  Febnch  Phovinces.— * 
The  growth  of  provincial  exhibitions  of  works  of  art  in 
France  is  one  of  the  most  remarkable  facts  of  the  day  and 
shows  how  the  love  of  the  beautiful  is  spread  over  the 
whole  country.  Almost  every  week  brings  the  announce- 
ment of  a  new  one.  Amongst  those  which  have  taken 
place,  or  are  an'anged  for  the  cmTent  half-year,  are  those 
of  Alenyon,  Bordeaux,  Marseilles,  Lyons,  Nantes,  Nimes, 
Niort,  Spa,  Toulouse  and  Versailles.  As  these  provincial 
exhibitions  are  held  at  various  seasons — that  of  Lyons, 
one  of  the  most  important,  opens  in  the  latter  part  of 
December  or  the  beginning  of  January — artists  aie  able 
to  send  their  works  to  two  or  three  in  the  same  year. 
To  give  an  idea  of  the  pecuniary  effect  of  these  provincial 
exhibitions  with  respect  to  artists,  it  may  be  mentioned 
that  during  tho  late  exhibition  at  Bordeaux  the  pur- 
chases reached  £2,639  in  amount.  The  authorities  of 
the  town  expended  £256  lor  two  pictures  and  three  bronzes 
for  their  museum;  the  Society  of  the  Friends  of  Art, 
by  which  the  exhibition  is  managed,  £880;  and  private 
individuals  £1,500.  Many  of  the  works  purchased, 
which  numbered  more  than  a  hundred,  were  by  Parisian 
artists,  or  artists  well  known  in  the  Paris  world  of  art, 
such  as  Antigna,  Barye,  Blin,  Brown,  Mune,  Rousseau, 
Boulange,  Chaplin,  Corot,  Fromentin  and  Landelle ;  but 
still  more  were  by  artists  yet  but  little  known  beyond 
the  provinces.  To  them  these  provincial  exhibitions  are 
of  immense  service,  not  only  for  the  sale  and  exhibition 
of  their  own  works,  but  on  account  of  the  opportunity 
they  aflford  of  seeing  them  exhibited  side  by  Hide  wltli 
those  of  artists  of  acknowledged  standing  and  celebrity. 

New  Process  op  Pictdre  Gleaning. — The  PaU-maU 
Gazette  says:— Oil  pictures  of  ancient  date  become  clouded 
by  dust  deposit ;  this  can  be  wiped  oH'.  They  also  ate 
obscured  by  an  opacity  in  the  varnish  surface ;  this  can  be 
scraped  away,  but  rarely  without  serious  detriment  to  the 
picture.  Too  many  fiayed  and  glaring  wrecks  of  what 
were  once  noble  efforts  of  pictorial  art  exist  to  warn  the 
artist  covetous  of  immortality;  but  Professor  Pettenkofer's 
process  gives  us  hope  that  their  numbers  need  not  be  in- 
creased— that  tho  plcturc-clcaner*8  noxious  vocation  will 
soon  be  supei-seded.  Science  has  disclosed  the  true  means 
of  restoration.  The  opacity  of  the  varnisii  arises  from  a 
molecular  change ;  the  resinous  particles  of  which  it  is 
composed  becomes  displaced  in  course  of  time,  and  when 
so  displaced  their  transparent  quality  is  lost.  Tiiese 
atoms,  once  restored  to  their  original  cohesion,  recover 
lucidity ;  and  this  can  be  effected  by  exposing  the  surface 
of  the  picture  to  the  fumes  of  alcohol.  The  spirit,  wiieu 
absorbed,  evaporates;  tlie  varnish  coating  has  received 
new  life,  and  |s  left  as  hard  as  it  was  before— perhaps 
harder.  The  hand  of  man  throughout  the  operation  has 
never  approached  the  surface  of  the  picture.  Professor 
Pettenkofer  has  patented  this  application  of  alcoliol.and 
the  appaiatus  by  which  it  is  eflected,  but  with  great 
liberality  ho  placed  it  freely  at  the  disposal  of  the 
authorities  of  the  National  Gallery.  Afler  preliminary 
experiments,  it  has  been  tried  with  complete  succets,  under 
Mr.  Wornurn's  per^sonal  superintendence,  on  sixteen  of 
the  pictures  in  the  public  collection.  "  With  buch  rebults,** 
our  authorities  consider  it  '•  but  just  to  the  liberal  and 
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KieTitlfir'  ioTPOtor  to  cxpicw  a  fkvcnirable  opinioD  is  to  the 
atQity  of  Uie  pfxxcM ;"  though  they  have  no  better  meant 
of  advertifiiiig  their  opinion  of  IIh  merits  than  an  unread 
ifyendiT  to  Uiis  year's  etttniates. 


Iptsnt^Ktiffts. 


CaiMA  Obass. — ^The  r^giilar  introdnetion  of  this  fibre 
into  manofactiire  is  being  steadily  panued  in  France.    In 
the  Journal  of  the  last  week  of  1864,  page  1 LO,  will  be 
foond  an  aoooont  of  the  experimentB  recorded  op  to  that 
time.    The  subject  has  now  been  pushed  some  steps 
farther,  and  the  new  results,  although  apparently  highly 
satisfactory,  exhibit  modifications  of  former  statements  weU 
deserving  the  attention  of  the  manufacturing  world.    M. 
Ch.  Legbeer,  cotton  spinner,  of  Laval,  has  produced  eight 
pieces  of  contil,  white  and  dyed  of  various  colours,  for 
trousers,  which  are  pronounioed  excellent,  the  stuff  being 
peculiarly  silky,  and  the  colours  fresh  and  pure.    These 
tissues  are  composed  of  mixtures  of  jumel  cotton  and 
China  grass  in  the  proportions  of  SO  per  cent,  of  the 
latter  fibre  in  the  warp,  and  60  per  cent,  in  the  wefl. 
M.  Legheer  has   recorded    the  results  which    he  has 
obtsined  in  a  letter,   of  which  the!  following  extract 
contains  the  principal  points.    He  declares  that  there  is 
si'arcely   any   waste  whatever  in  the  working  of  the 
China  grass ;  that  it  works  perfectly  with  the  ordinary 
cotton  spinning  machinery ;  that  it  may  be  advantageously 
used  as  a  sutetitute  for  cotton  to  the  extent  of  from 
60  per  cent,  to  75  per  cent.,  and  that  the  beauty  and  regu- 
lanty  of  the  tissue  are  most  remarkable.    The  weaver  who 
produced  the  specimens  alluded  to  has  offered  to  take  all 
tbe  China  grass  yam  that  M.  Lngheer  can  produce  for 
the  next  six  months,  to  the  extent  of  a  ton  a  day,  and  M. 
Legheer,  on  his  part,  expresses  his  readiness  take  a  very 
large  quantity,  and  to  devote  himself  entirely  to  the 
spinning  of  it.    As  regards  the  cottonization,  to  use  the 
expression  of  the  writer,  it  is  performed  perfestly  well  by 
the  ordinary  carding  machinery  (batUun-cardeura),  at  the 
rate  of  from  three  to  four  hundred  pounds  per  day.  More- 
over, M.  Legheer  says  that  when  he  can  secure  a  good 
supply  of  the  China  grass  he  is  convinced  he  can  spin  it 
without  any  mixture  of  cotton  whatever,  and  produce 
yams  which  will  leave  nothing  to  be  desired.    He  does 
not,  liowever,  regard  the  fibre  as  a  complete  substitute  for 
cxHton,  but  believes  it  might  advantageously  replace  the 
latter  to  the  extent  of  from  60  to  75  per  cent.  Now  comes 
the  great  question  of  cost  and  economy.    The  following 
are  Uio  results  made  known  to  the  public.    The  expenses 
of  working,  dyeing,  and  bleaching  cotton  grass  cloth,  are 
paid  to  be  the  same  as  for  the  same  kind  of  fabrics  com- 
posed of  flax  or  cotton.    As  regards  the  material  itself,  it 
IS  said  that  while  a  tissue  of  pure  cotton  costs  about  6f.  07^ 
per  kilogramme,  one  composed  of  half  cotton  and  half 
China  grass  comes  to  4f.  72J,  and  a  tissue  composed  of 
the  latter  libra  alone  would  only  cost  3f.  25  per  kil.    It 
is  here  observed,  however,  that  the  China  grass  at  present 
employed  is  heavier  than  the  cotton,  but  Messieurs  Mal- 
lard and  Bonneau,  who  supplied  M.  Legheer  with  the 
material,  state  that  by  carrying  the  operation  of  preparing 
the  fibre  a  little  further,  thty  can  produce  it  of  the  same 
lightness  as  cotton.     But  the  question  naturally  arises 
whether  such  improvement  in  the  preparation  will  not 
seriouriy  alter  the  figures  of  the  above  estimate.    The 
Chamber  of  Commerce  of  Rouen  has  pronounced  most 
favourably  on  the  fabrics  composed  of  the  mixed  fibres, 
and  all  the  world  is  acquainted  with  the  fine  tissues  which 
have  been  produced,  but  nothing  but  practical  experience 
on  a  large  scale  will  settle  the  economic  problem.    M. 
Legheer's  confident  assertion  respecting  the  absence,  or 
almost  entire  abtence,  of  any  waste  in  working  the  China 
gnw,  is  certainly  a  point  of  great  importance,  and  is  esti- 
mated as  giving  it  an  advantage,  under  this  head,  ranging 
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in  value  from  10  to  25  per  eesil..  as  coBfaBd  with  ooibfi 
of  difterent  kinds.    M.  Paul  DaDcB,  m  «f ■fining  sn 
these  reports  in  the  Mctatnir,  ors,  widi  lufaiuu.  to  tbe 
absence  of  waste : — *^  Apdwebad  sJready  ceBBtodonthii 
waste  for  the  mana&ctore  of  fapB^!    Will  Qmn  giw 
rob  us  of  this  hope?    If  so  we  b^ 
Bonnean  to  tiy  their  methods  of 
plant,  the  commonest  in  our 
furaiiih  our  paper  mills  with  tbe 
deliver  us  from  the  paper  loaded  witk  daty,  with  vhA 
the  printing  office  has  been  so  long  afflirMid.*    ILDsIkii 
appeal  will  produce  a  crop  of  qrmpatfay  in  all  the  pris- 
ing  oflices  m  the  worid,  and  perhaps  cventoUj  \u 
gentlemen  he  appeals  to,  or  wamt  one  elM  my  k^ 
ply  tbe  desired  raw  matfrial,  but  it  is  not  Umd.  j«t 
xiowever ,  every  little  neips,  ana  poaauy  npeaiea  qcqihs 
may  have  some  effect     The  Senate  reeeotly  itasni  i 
petition  on  the  subject  fimm  eeveoty-nlDe  pepcr  vus^ 
which  was  reported  upon  by  M.  Le  Boy  de  Saint  AOLi. 
and  referred  to  the  Minirter  of  AgrienUve  and  y.ai- 
merce.  Promising  as  an  the  reports  ooooenung  tbe  r^ 
of  China  grass,  not  only  for  light  gauzy  artades,  bot  ks^ 
production  of  solid  tissues  for  or^nsiy  wear,  the  gnod  p> 
blem  of  a  good  supply  of  the  raw  material  raraaiDs,  wSm- 
nately ,  at  present  unsolved.  Possibly  tiie  neosssaiy  m^. 
may  be  obtained  finom  India  and  China,  in  wlueiici<« 
there  is  nothing  more  to  be  saidf  exo^  indeed  it  cnbr 
produced  nearer  home  more,  or  even  as  eoooooiollj 
Algeria  offers  one  of  the  best  chances  of  a  supply  of  ti^ 
fibre,  and  the  Emperor  paid  oonsiderahle  attcntioo  to  d" 
subject  during  his  recent  visit  to  hu  African  dooii&ic» 
and  it  is  said  that  experiments  made  near  Paris  pove  \ha 
the  plant  could  be  easily  aoclimatized  in  France.^  ^Vii 
the  view  of  testing  the  qoesUons  both  of  prodactim  ul 
manufacture,  a  society,  composed  of  some  of  the  moit  c- 
fluential  persons  in  the  cotton  trade,  and  in  connecta 
with  a  banking  firm  of  high  standing,  has,  it  is  said,  be^ 
formed,  which  will  supply  capital  to  agrioiiUnrists  for  tin 
special  purpose  in  view,  and  also  establish  a  frctory  o« 
Rouen  for  the  preparation  of  the  fibre.    There  is  no  doii 
that  the  matter  is  one  of  great  importance,  and  it  wult' 
of  great  service  to  commerce  and  mannfirinres  if  t^ 
efforts  of  the  company  should  be  crowned  with  soocen 

Exhibition    of   Indubtbial    Abt.  —  The    pnpa* 
tions  for  the  Exhibition  of  Industrial  Ait,  which  ii  t: 
open  on  the  10th  of  August  this  year  in  the  Fi^i'  * 
rindustrie  in  the  Champs  Elya^  under  the  nuDiii* 
ment  of  the  "  Union  Centrale  des  Beanx  Aitaappliqot«i 
rindustrie,"  whose  establishment  in  tbe  Place  Korale  h» 
been  noticed  in  the  JounuU,  promise  good  results  1^ 
applications  for  space  are  very  numerous,  and  there  it  i. 
doubt  that  it  will  be  by  far  the  best  exhibitioo  of  'J 
kind  that  has  heea  held  in  Paris.    As  already  stated.  J 
will  include  not  only  contemporary  but  retrospective  it. 
and  the  contributions  of  collectors  towards  the  latt«r  pro- 
mise to  render  it  highly  interesting.    The  plan  adop^ 
is  to  confine  the  works  of  the  present  day  to  tbe  grDcf>- 
floor,  and  those  of  the  paet  to  the  galleries.    With  U)' 
view  of  rendering  the  connection  between  the  two  t^ 
more  easy,  a  grand  staircase  is  now  in  course  of  cooctr)* 
ti'on  which  will  give  direct  access  to  the  galleries  Ki-a 
the  centre  of  the  nave,  and  thus,  as  it  were,  incite  t|« 
public  upstairs,  and  save  visitors  a  search  for  the  Ax:- 
cases,  wnich  at  present  are  hidden  in  the  angles  of' t^ 
building.    This  matter  was  well  worth  the  atteoiion  * 
the  managers,  who  have  therein  shown  an  enlightes^ 
regard  to  the  value  of  easy  and  evident  modes  o(  a«^ 
and  descent.    The  Palais  de  Tindustrie  is  aDfortaiate:< 
constnicted ;  the  galleries  are  very  wide  in  propoitiuo  t 
the  building,  and  consequently  a  very  large  poriioD  (^  ^^ 
lower  floor  is  ilMighted.    The  new  exhibidoo  InMirx 
to  be  used  in  1867.  is  to  be  entirely  without gallenO'^J 
there  is  no  doubt  that  the  convenience  and  genenl  av»| 
of  the  exliibltion  will  be  immensely  improved  ^'  ^^^' 
absence. 
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Colonus. 


The  followiog  is  a  summary  of  the  latest  AostraliaD 
itelligence,  as  given  in  the  Measrs.  Silver  and  Go.'s  £mi- 
ntioo  Ciitialar,  just  published : — 

VicTOBiA.'Popalation  on  8l8tMaTch,610,250,  showing 
icrease  of  5,192  on  first  quarter  of  the  year.  Land  ooca- 
ied  on  3  lit  March,  6,0^.963  acres,  first  selection  made 
nder  the  new  Aut.  Colonial  defenoe,  water  snpply,  and 
lioiog  bills  before  Parliament.  Establishment  of  a 
ADch  of  the  Royal  Mint  proposed.  Abundant  rain 
n^  active  operations  on  gold  fields  and  agricnltaral 
Olds.  A  70  OS.  gold  nugget  found  at  Bendigo.  An  ex- 
losire  compound — said  to  have  advantages  over  gun- 
owder— patented.  Slate,  fit  for  roofing  purposes,  dis- 
mred  at  Castlemaine.  Competent  female  servants 
inch  in  request. — May,  1866. 

New  South  Wales. —Seasonable  rains  for  agricultural 
perations,  causing  abundance  of  pasture,  and  favourable 
eporti  from  most  of  the  country  districts.  £40,000  voted 
or  emigration,  and  £2,500  for  sinking  wells  on  the  Dar- 
JDf  lod  Lachlen.  Another  oil  -yielding  mineral  discovered 
It  !faw  Hartley.— May.  1865. 

SocTH  AusTBALiA. — Colouy  in  highly  prosperous  state, 
ievenoe  for  quarter  ending  3Ut  March,  £218,848  ;  very 
vge  surplus  in  land.  The  question  of  making  Adelaide 
free  port  under  consideration.  Excess  of  immigration, 
fit  eon'gration,  since  commencement  of  the  year,  1,341, 
n  immigrants  still  very  much  wanted  ;  large  votes  being 
ned  and  Government  desirous  of  having  two  ship-loads 
er  mooth.  Copious  rains  making  farmers  very  busy, 
erenl  Dew  hundreds  declared,  and  surveying  rapidly 
rogreasiog.  New  road  bill  prepared.  Bailways  on  lease 
ibmitted  for  tenders.  The  central  part  of  colony  to  be 
died  Alexandria  Land.—May,  1865. 
QoEiKsLAMD.— MaQ  service  viA  Torres  Straits  asked 
It  Large  cotton  yield  expected ;  picking  commenced. 
tatrictioDs  on  importation  of  stock  about  to  be  removed. 
■May,  1865. 

New  Zealand. — Wanganui  campaign  closed.  Wel- 
^ton  exports  for  quarter  ending  March  3 1st.  £111,702  ; 
Dports,  £58,029.  Trade  improving,  many  buildings  in 
lone  of  erection,  and  general  prospects  have  a  promising 
ipect  in  Wellington.  Land  for  sale  in  the  northern 
tirinces,  being  surveyed.  Okitiki  digging  yielding 
rgeiy ;  new  mines  discovered.  Railway  proposed  from 
btonto  Blenheim.— May,  1865. 

Salsiox  in  Tasmania. — It  has  been  stated  that  although 
OOO  of  the  ova  placed  in  the  ponds  in  the  River  Plenty 
ve  saccessfully  hatched  into  living  fish,  they  have  since 
feD  reduced  to  below  500,  owing  to  mortality  and  the 
ttraction  by  water  rats,  so  that  the  great  salmon  accli- 
itization  experiment  is  not  now  so  cheering  as  it  was 
Ke  considered. 


lotts. 


Fishing  by  the  Electric  Light.— The  Courtier  de 
Titagne,  a  paper  published  at  Lorient,  gives  an  account 
an  experiment  made  recently  nt  Belle-Isle  to  finh  at 
ght  by  means  of  electric  light.  The  light  was  produced 
'  a  powerful  electro-magnetic  machine,  constructed  by 
.  Bazin,  the  well-known  engineer.  The  experiment, 
lich  was  conducted  by  M.  Bazin  on  board  the  AndcUotWf 
the  preflence  of  1 ,500  persons  assembled  on  the  pier, 
u  completely  succeasful,  and  the  quantity  of  fish  taken 
ry  large.  As  soon  as  the  submarine  lantern  was  im- 
e»^,  shoals  of  fish  of  every  kind  came  to  sport  in  the 
aminated  circle,  while  the  fishermen  outside  it  spread 
eir  nets  from  their  boats.  The  light  illuminating  the 
«P  sea,  the  fish  arriving  in  shoak,  attracted  by  the 
titious  sun,  the  boats  at  the  edge  of  the  lighted  circle. 


the  deep  silence,  interrupted  only  by  the  working  of  the 
electro-magnetic  machine,  is  described  as  an  imposing 
sight.  It  is  said  that  M.  Bazin  is  shortly  to  proceed  to 
Bona,  in  Algeria,  to  established  a  coral  fishery  by  the 
assistance  of  his  electric  light.  He  proposes  in  the  mean- 
time to  descend  400  (iset  into  the  sea  and  explore  with  his 
submarine  instruments.  The  Minister  of  Marine  has 
given  orders  for  a  ship  of  war  to  be  placed  at  his  disposal, 
and  Admiral  Choppart  has  appointed  a  commission,  com- 
posed of  engineers  and  naval  officers,  to  attend  M.  Bazin's 
experiments  officially. 

Fatal  Effects  of  Liohtninq  in  Fbanob. — M.  Boudin 
has  recently  presented  a  report  to  the  Paris  Academy  of 
Sciences,  on  the  accidents  caused  by  the  electric  fiu^d.  It 
appears  that  during  the  years  from  1835  to  1863  inclusive, 
2,233  per^on6  were  killed  instantaneously.  In  many  in- 
stances where  the  lightning  struck  mixed  groups  of  per- 
sons, it  was  observed  the  males  suffered  far  more  than  the 
females.  M.  Boudin  contradicts  the  assertion,  which  has 
been  made  and  repeated  with  much  confidence,  that  the 
beech  tree  is  never  struck  by  lightning,  and  declares  on 
the  contrary  that  many  instances  have  been  recorded  of 
such  accidents.  Of  thirty-four  persons  killed  in  the  fields 
by  lightning,  in  the  year  1853,  fifteen  were  struck  when 
sheltered  btfieath  trees ;  while,  during  the  years  1841  to 
1853,  out  of  a  hundred  and  seven  killed  in  the  fields,  only 
twenty  one  were  reported  to  have  been  near  trees.  Some 
of  the  cases  which  have  occurred  this  year  in  Paris  were 
very  terrible.  Two  men  were  passing  along  the  Rue  du 
Rocherin  a  covered  cart,  such  as  is  used  to  convey  linen 
to  and  from  the  wash ;  the  lightning  struck  the  vehicle, 
killed  one  of  the  men  and  the  horse  on  the  spot,  melted 
some  of  the  iron  work  of  the  cart,  but  left  the  other  man 
completely  uninjured. 

A  Mathematical  Cabioatubist. — ^M.  Gavarni,  the 
celebrated  artist,  whose  clever  illustrations  are  known 
almost  as  well  in  London,  where  he  resided  (or  some  time, 
as  in  France,  has  just  presented  to  the  Academy  of 
Sciences  of  Paris  a  treatise  on  mathematics. 


Tbade  Mabus. — ^SiB, — When,  some  time  since,  I  had 
the  honour  of  addressing  you  on  the  subject  of  trade  marks, 
the  statute  affecting  them  had  not  been  enacted,  and  it 
was  then  not  too  Ute  to  entertain  hopes  that  some  pro- 
vision might  have  been  introduced  into  it  for  a  system  of 
trade- mark  registration.  The  Act,  however,  has  been 
passed  without  any  such  provision,  and  1  anticipate  that, 
before  long,  practical  difficulties  will  arise  in  its  applica- 
tion and  working,  and  considerable  litigation  will  ensue. 
Already  persons  appear  dissatisfied  with  a  protection 
which  is  weak,  from  what  I  may  call  essential  defects. 
It  is  true  that  the  extraordinary  and  unnecessary  severity 
of  the  penalties  which  the  Act  imposes — a  severity  more 
in  accordance  with  French  than  with  British  jurisprudence 
— renders  the  operation  of  the  law  almost  nugatory.  But, 
were  this  otherwieie,  there  would  still  remain  serious  diffi- 
culties in  the  way  of  its  operation,  and  grave  drawbacks 
to  its  success.  It  seems  ditticult  to  believe  that  there  is 
actually  no  register  of  reference  which  persons  might 
consult  to  ascertain  whether  they  are  transgressing  or  not. 
A  man  may  be  at  a  considerable  expense  in  having  dies 
of  particular  trade  marks  made,  and  goods  marked  with 
them,  and  may  afterwards  learn  the  agreeable  fact  that 
the  same  marks,  or  something  very  like  them,  had 
already  been  appropriated  by  other  persons.  Machinery 
for  regifctration  already  exists  at  the  Design  Office,  and 
arrangements  might  be  made  there  for  recording  trade 
marks  without  much  (if  any)  increase  of  the  present  staff*. 
Again,  according  to  the  very  large,  or  lilieral,  words  of 
the  Act,  a  dot  or  line  might  be  a  trade  mark ;  there  is  no 
real  definition  of  what  is  to  constitute  a  substantial  or  dis- 
tinctive trade  mark.      It  would  assuredly  have    been 
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wiser  had  the  statute  contained  eome  sort  of  general  defi- 
nition of  the  essentials  of  a  tratle  mark,  or  at  least  some 
provision  for  such  eventual  defiaition,  by  administrative 
or  ministerial  rather  than  judicial  decision,  in  case  of 
need.  Indeed,  such  decision  might  have  been  safely  left 
(even  without  ready  appeal)  to  the  judgment  .of  an  intelli- 
gent  and  discreet  registrar,  seeing  that,  in  few  cases, 
would  intrinsic  rights  have  been  prejudiced  even  by  an 
adverse  decision,  the  case  differing  from  that  of  copy- 
right in  design.  The  manufacturing  and  commercial 
dasses  generally— with  the  exception,  perhaps,  of  Bir- 
miogham  mannfikcturers— do  not  appear  to  take  great 
interest  in  the  Act  as  yet.  A  member  of  your  Society, 
Mr.  Bdmund  Johnson,  certainly  endeavoured  to  call  their 
attention  to  its  provisions.  If  the  question  be  thoroughly 
ventilated  and  considered,  I  believe  the  new  Parliament 
would  be  urged  to  introduce  certain  modifications  in  this 
statute,  in  the  directions  which  1  have  ventured  to  indi- 
cate, viz.,  by  establishing  a  system  of  centralised  registra- 
tion, by  defining,  or  appointing  officers  to  define,  the 
essentials  or  composition  of  a  substantial  trade  mark ;  and 
by  rendering  the  penalties  more  consonant  with  English 
notions,  and  sufficiently  appropriate  to  the  offence,  to  in- 
duce their  infliction  in  ordinary  course. — I  am,  Ac,  M. 
Hbhrt. 
Fleet-ftreet,  July,  1866. 
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^IS?'  «_.•..    -     ^^^^^^  <»  4<A  A/y,  1865. 
MJ.Eait  India  Sanltarr  CommUrioa,  *c.— Letter. 
a»S  (iV^  RefBreei  on  Priftta  Bilto -Index  to  Report. 
406.  Flrelataranoei-Acooant. 

River  Plate,  «c.— Corre«pondenoe  reipectlng  HoMlUtieffPwt  II I.  ^. 

^anutectoree,  Commerce,  Ac.  {So  10)~Report8  by  Her  liai6ttT*s 

Seeretarici  of  Embiiij  and  Legation.  «^wvb 

«... ,  V   «  Ddiofred  on  5th  Juiy,  1866. 

319  (I).  Priion  Mioitten'  Act— Furtljer  Return. 

373.  Rangoon  and  Western  China— Memorandum  by  Captain  WU. 

383.  CharlUeii—Retarn. 
400.  ShaDuoo  RlTer— HeportandBTldence. 
^l.  liablln  Corporation  Watcrwork*— Return. 
North  America.  No.  9  (186«>-Further  Correspondence  respecting 
the  Cessation  of  the  clvU  War.  i«/-««M»  iropecung 

Q*n   «    *         ^a  -DrftwredoiiS/A/trfy,  1865. 

4M   Ki^I»*i«^  VSir**'*^^'^"*  '^°  ^«^'^«*  Committee. 

^^•nj  Refreshment  Rooms  (Uoiuc  of  Commons)-Re. 
V  ti      ^^  ^  "  *"®  Select  Committee. 
ZoUTereia—Treaty  of  Commeree. 
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^om  OmmiMitonen  ^  PoUnU  Joianal,  July  uth. 
Oeaxts  of  PnonsioMiL  PBorsonoir. 
Boats  and  ▼eesels.flttingifor-nsi-J.  Cox. 

Garriagee— 1767— J.  Harrington. 
Carriages,  drags  for-1680— A.  B.  Dobbs. 

r^SCJlS*™®^'*..*"*^^  "^  raUwa7-1646-0.  Smith. 
gSi^lS^^':  ESjSn"^  other-niS-J.  K.  Famworth. 
Chairladder-1233— J.  B.  Lavanchy. 

rhf!!ir*i*^*l***?'^'*^«^«>'-l*23-W.  PerclTal. 
Chisels,  4c.,  heating  -1715- W.  Brooks. 

Circolar  endl«»raUw»jr-l771-W.  B.  Gedge. 
Clay  tobaoso  pipea-1683— L.  White. 
Coin,  reception  of— 1676- J.  M.  Abrams. 
Collars  and  cuft-i74l-R.  A.  Brooman. 
Cotion  gin»-l7l4-J.  H.  Johnson. 
Croquet  maJleu-1704-8.  8.  Bateson. 
Dresses,  lloings  for  Iadie«'-1763-P.  PaaaaTant. 
Eggs,  rte«oc«ting-i«32-C.  A.  Lament. 

Fl^^^^'hil?!^  "^'h?"'**  regulator  for-1727-W.  Botham. 
*lre-anns,  breech -loading— 642— F.  Tolhansen  *^"«^' 

lnrnacea-1820-R.  A.  Brooman.         *""■«=• 
Furnace  bars  and  fire  grates— 1672— S.  Godfrey 

aasretorta-1737— W.  Schofleld. 

^,  sapplyin;(  to  burners— I6b7—H.  S.  SneU  and  P  E  Thntn*. 

Gunpowder— I67s»-J  Gale  o«bu  ana  r.  *,.  momas. 

Hat*,  Ac.-1707-W.'e.  Newton. 

nay,  itraw,  <f,  c,  apparatus  for  cuttJng-l7l2-J.  Spmt 


Hydro-carbons,  apparatus  fcH-  burning  liquid— lUl—R.  A.  Bnoqc 
Knitting  machines— 1747— G.  Daries. 
Lace,  f&ldlng  ai.d  carding— 1238— T.  W.  Roe. 
Life-boaU— 1688— U.  A.  BonneriUe. 
Liquids,  measuring- 1674— B.  K.  Datton. 
Looks— 1736— W.  £.  Newton. 
Locomotive  engines  and  in  springs  of  railway  eairiaMs-lTIW.E 
Wilson.  ^ 

Magneainm  for  illuminating  porpoeet— mi— J.  BoLonot. 

Magnesium  light— 1696— O.  K.  Bamber. 

Metallic  tubes  and  rods— 1749— J.  Atkins. 

MoUre  power,  apparatus  for  generating— 1666— W.  Clark. 

MotiTO  power,  hydraulio  apparatus  for    prodndag-noi^.  | 

Bpanoghe. 
Motive  power,  machine  for  obtaining— 1468— H.  M<m1t. 
Needles— 1686— W.  Lusty. 
Noxious  exhalations,  saaitary  apparatu  for  preventing— l6M>li 

Mulr  and  J.  Mcilwham. 
Ornaments— 1779— U.  Emanuel. 
Pessary- 1141— W.  £.  Gedge. 
Piaaofortee— 1708— W.  B.  Newtom. 
Priniiug  in  colours— I70a—R.  A.  Brooman. 
Punching  apparatus,  porUble— 1706— J.  Medhurit. 
Quicksilver  or  mercury,  amalgams  of— 1719— W.  fi.  Newtoa 
Railways,  permanent  ways  of— 1705— J.  Whittle. 
Railwvit  pointo  and  oios^ings  of— 1761— W.  McGregor. 
Railwsys,  securing  the  rails  of— 1713— J.  Kirkham. 
Railway  trains,  signalling  on— 1676— M.  Siegriat. 
Railway  trains,  stopping— 1684— W.  J.  Murphy. 
Railwi^  trains,  stoppiag  and  retaiding— 1769— J.  Naveaox. 
Retrlgerat<d-— 1700— M.  Ashby. 
Rice,  ic,  cleaning- 1777— J.  W.  Qra^, 
Riveting  and  making  riveu,  machinery  for— 1709— H.  M.  Etistri 
Rivets,  bolts,  spikes,  &.c— 16S6-E.  Jrlnoh. 
bash  windows,  apparatus  for  preventing  opening  of,  from  seam 
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^mmttmttAi  h^  i\t  Ciintndl* 


Prizes  to  Art-Workhbn. 

\e  Worihipfid  Company  of  SiUUrs  ctmtribuU  £10  annually 
to  thit  Prus  Fund, 

The  Council  of  the  Society  of  Arts  hereby 
fer  Prizes  for  Art- Workmanship,  according  to 
le  following  conditions  : — 

I.  The  works  to  be  ezecnted  will  be  the  property  of  the 
odQcers,  but  will  be  retained  for  exhibition,  in  London 
d  elsewhere,  for  8ach  length  of  time  as  the  Council 
ly  thinic  desirable. 

II.  The  exhibitors  are  required  to  state  in  each  cara 
«  price  at  which  their  works  may  be  sold,  or,  if  sold 
sviously  to  exhibition,  at  what  price  they  would  be  will 
I  to  produce  a  copy. 

III.  The  awards  in  each  claw  will  be  made,  and  the 
018  specified  in  each  class  will  be  paid,  provided  the 
n-ks  be  considered  of  sufficient  merit  to  deserve  the 
Kinent;  and,  farther,  in  cases  of  extraordinary  merit 
ditiooal  awards  will  be  given,  accompanied  with  the 
jdal  of  the  Society. 

IV.  Before  the  award  of  prizes  is  confirmed,  the  candi- 
^  must  be  prepared  to  execute  some  piece  of  work 
Rcient  to  satisfy  the  Council  of  their  competency. 

V.  Bona- fide  Art- work  men  only  can  receive  prizes. 

^1.  All  articles  for  competition  must  be  sent  in  to  the 
nety*8  house  on  or  before  ThiXrsday,  the  14th  of  Decem- 
',  1865,  and  must  be  delivered  free  of  all  charges.  Each 
rk  sent  in  competition  for  a  Prize  must  be  marked  with 
)  Art-workman's  name,  or.  if  preferred,  with  a  cypher, 
ompanied  by  a  sealed  envelope  giving  the  name  and 
Ireas  of  the  Art- workman.  With  the  articles,  a  de- 
iptioo  for  ins*  rtion  in  the  catalogue  should  be  sent. 
VII.  Although  great  care  will  be  taken  of  articles  sent 
exhibition,  the  Council  will  not  be  responsible  for  any 
idtmt  or  damage  of  any  kind  occuning  at  any  time. 
V^III.  Prices  may  be  attached  to  articles  exhibited  and 
es  made,  and  no  charge  will  be  made  in  respect  of  any 
!h  saWs. 

!C.  All  the  prizes  are  open  to  male  and  female  com- 
itors,  and  in  addition,  as  regards  painting  in  porcelain, 
x>rative  painting,  and  wall  mosaics,  a  second  set  of 
zes,  of  the  same  amounts,  will  be  awarded  among 
oale  competitors.  If  a  female  desire  to  compete  in 
)  female  class  only,  ^e  must  declare  her  intention  ac- 
dingly.  The  originals  of  the  works  prescribed  may 
seen  at  the  Soath  Kensington  Museum,  in  the  gallery 
the  entrance  of  the  Sheepshanks  pictures. 


Casts  may  be  seen  at  the  Society  of  Arts,  Adelphi, 
London,  and  the  Schools  of  Art  at  Edinburgh,  Dublin, 
Manchester,  Glasgow,  Birmingham,  and  Harney  in  Uie 
Potteries. 

Photographs,  chromolithographs,  engravings,  rough 
casts  in  metal,  &c.,  may  be  purchased  at  the  Society  of 
Arts,  John«street,  Adelphi,  at  the  prices  named. 

The  plaster  casts  may  be  obtained  from  Mr.  D.  Bracciani, 
39,  Ru88ell-8treet,  Covent-garden,  W.C. 

%*  The  Council  are  happy  to  announce  that  several  of 
the  works  which  received  first  prizes  in  the  competitions 
of  1863,  1864,  and  1865  have  been  purchased  by  the 
Department  of  Science  and  Art,  to  be  exhibited  in  the 
South  Kensington  Museum  and  the  Art  Schools  in  the 
United  Kingdom.  

FIRST    DIVISION. 
Works  to  be  Ezecutbo  fbom  Pbescbibed  Desiohb. 


For  the  successful  rendering  of  the  undermentioned 
designs  in  the  various  modes  of  workmanship  according 
to  the  directions  given  in  each  case. 

Class  1. — Carving  in  Marble,  Stone,  ob  Wood. 

(a.)  The  Euman  Figure. — One  prize  of  £16  for  the  best, 
and  a  second  prize  of  £7  lOs.  for  the  next  best,  work 
executed  in  marble  or  stone,  after  the  Boy  and  Dolphin 
cast  from  a  chimney-piece,  ascribed  to  J)onateUo»  Original 
in  the  South  Kensington  Museum,  No.  5,896.  Dimen- 
sions to  be  one-eighth  less  than  the  cast  (linear). — This 
design  may  be  adhered  to  strictly  or  adapted  to  any  archi- 
tectural purpose. 

[Cast— Fifteen  Shillings;  Photograph— One  Shilling.] 

(6.)  OmamenU^Ou^  prize  of  £10  for  the  best,  and  a 
second  prize  of  £5  for  the  next  best  work,  executed  in 
marble,  stone,  or  wood  after  a  carved  chair-lMtck  in  the 
South  Kensington  Museum.  Dimensions  to  be  two-thirds 
of  the  cast  (linear). 

[Cast— Twelve  Shfllings.    Photograph— One  Shilling.] 

(c.)  Ornament — One  prize  of  £10  for  the  best,  and  a 
second  prize  of  £5  for  the  next  best,  work  executed  in 
stone,  alter  a  Qothic  bracket  in  the  Architectural  Museum. 
Dimensions  the  same  as  the  cast.  In  this  design  the 
details  may  be  improved  by  the  introduction  of  small 
animals,  and  the  human  head  may  be  changed  according 
to  the  taste  of  the  art-workman. 

[Cast— Ten  Shillings;  Photograph— One  Shilling.] 
(tf.)— One  prize  of  £20  for  the  best,  and  a  seoond  prise 
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of  £10  for  the  next  best,  work  carved  in  toood  after  a 
derign  hy  Motbein,  as  an  Inkttand  or  Wateh-Molder  on  three 
feet.    Dimensions  optional. 

[Wood  Engraving — Sixpence.] 

(eJ) — One  prize  of  £15  for  the  best,  and  a  second  prize 
of  £7  lOs.  for  the  next  best,  work  carved  in  wood  after 
the  Head  of  a  Harp  of  the  period  of  Louis  XVI.,  in  the 
South  Kensington  Museum,  No.  8,531.  The  head  and 
bust  only  need  be  fully  completed.  Dimensions  the  same 
as  the  cast. 

[Cast— Thirty  Shillings;  Photograph— One  Shilling.] 

(/.)  Onvxmeni, — One  prize  of  £10  for  the  best,  and  a 
second  prize  of  £5  for  the  next  best,  work  carved  in  wood 
after  an  Italian  vieiure  frame  in  the  posaession  of  Henry 
Vaughan,  Esq.  Dimensions  optional. — This  design  may  be 
adhered  to  strictly  or  adapted  in  such  manner  as  the 
workman  may  think  fit. 

[Photograph— Two  Shillings.] 

(^.)  OmamerU  carved  and  gilt. — One  prize  of  £10  for  the 
best,  and  a  second  prize  of  £5  for  the  next  best,  work 
executed  in  wood,  carved  and  gilt  after  a  Coneole  Table  in 
the  South  Kensington  Museum,  No.  6947,  of  the  period 
of  Lonis  XVI.  The  work  to  be  carved  roughly  in  wood, 
then  to  be  prepared  in  the  white  by  a  gilder,  then  cut  up 
or  carved  in  the  white  by  the  carver,  then  to  be  gilt  in 
mat  and  burnished  gold.  As  such  work  may  probably 
be  executed  l)y  two  persons,  the  prize  will  be  apportioned 
as  the  judges  may  determine. 

[Photograph— One  Shilling.] 

Class  2. — ^BepodbuT  Wobk  in  ant  Metal. 

(a.)  The  Human  Figure  at  a  bae-reHef-^One  prize  or£10 
for  the  best,  and  a  second  prize  of  £5  for  the  next  best, 
work  executed  after  RaphaePe  "  Three  Oraees.**  Dimen- 
sions— The  figures  to  be  six  inches  high. 

[Photograph— One  Shilling.] 


(5.)  Omamen(.^~One  prize  of  £5  for  the  best,  and  a 
second  prize  of  £8  for  the  next  best,  work  executed  after 
a  Tazza  in  silver,  date  1683,  the  property  of  Sir  W.  C. 
Trevelyan,  Bart.,  now  in  the  South  Kensington  Museum. 
Dimensions— The  same  as  the  model. 

[Photograph— One  Shilling.] 


Glass  S.— Hammkbed  Work,  ik  Ibok,  Brass,  ob  Copper. 

Ornament, — One  prize  of  £7  10s.  for  the  best,  and  a 
second  prize  of  £5  for  the  next  best,  work  executed  after 
the  portion  shown  in  the  photograph  of  the  Pediment  of 
a  Gate  (German  work,  date  about  1700)  in  the  South 
Kensington  Museum,  No.  5,979.  To  be  adapted  for  use 
as  a  bracket.    Dimensions — Twelve  inches  deep. 

[Photograph— One  Shilling  and  Threepence.] 

Class  4. — Carving  in  Ivory. 

(«.)  ffuman  Figure  in  the  roun^/.— One  prize  of  £15  for 
the  best,  and  a  i»econd  prize  of  £10  for  the  next  best, 
work  executed  after  a  miniature  statuette  (Italian),  No. 
304  in  the  South  Kensington  Museum ;  dimensions — 
the  same  as  the  cast;  or  after  a  medallion  portrait  of 
Flaxman,  by  himself.  No.  294  in  the  South  Kensington 
Museum ;  dimensions — to  be  reduced  in  height  by  one- 
half  (linear). 

[Cast  of  Statuette  and  Photograph  of  Medallion— One 

Shilling  each.] 

(d.)  OntomerU.— One  prize  of  £7  lOs.  for  the  best,  and 


%  second  prize  of  £5  for  the  nest  best,  wor)(  wnented  tiler 
a  pair  of  Tableia,  in  the  possesaon  of  Joh^'^^,Es}. 
Dimensions — The  same  as  the  cast. 

[Cast— One  Shilling.] 


Class  5. — Chasing  in  Bbonie. 

(a.)  The  Human  Figure.—Ooe  pri«e  of  £10  for  tbe  htA, 
and  a  second  prize  of  £5  for  the  next  best,  work  exocoted 
after  a  reduced  copy  of  **  Clytii,**  A  rough  castiog  iobrooze, 
on  which  the  chasing  must  be  executed,  will  be  nppiifld 
by  the  Society  at  cost  price— £2  lOs. 

[Plaster  Cast— Three  Shillings  and  Sixpence.] 

(6.)  Ornament — One  prize  of  £10  for  the  be8t,udi 
second  prize  of  £7  10s.  for  the  next  best,  work  execotc^ 
after  Ooutier^  from  a  cabinet  in  the  possession  of  Her  lb- 
jesty  the  Queen.  A  rough  casting  in  bronze,  oo  f£ci 
the  chasing  must  be  executed,  will  be  supplied  by  (k  So- 
ciety at  cost  price— Ss.  6d. 

[Plaster  Cast— One  Shilling.] 

Class  6. — Etohing  and  Enoravimo  ok  Mrtal— Kie:;) 

Work. 

Ornament. — One  prize  of  £10  for  the  beet,  and  a  mad 
prize  of  £5  for  the  next  best,  work  executed  after  vi- 
besques  by  Lucas  Van  Leyden,  a.d.  1528.  No.  18,968  b 
the  South  Kensington  Museum.  To  be  engraved  tbeheigti 
of  the  photograph  and,  if  round  a  cup  or  goblet,  repeated 
so  as  to  be  not  less  than  nine  inches  in  length  vbea 
stretched  out. 

[Photograph — Sixpenoe.] 


Class  7. — ^Enamsl  Paimtdio  oh  Copm  or  Ools. 

(a.)  The  Human  Figure. — One  prize  of  £10  for  the  beit, 
and  a  second  prize  of  £5  for  the  next  best,  work  execstii 
after  RaphaeVe  design  of  the  **  Three  Oraeet"  executed  it 
grieaille.  Dimentions — The  Bgures  to  be  four  inches  hi^ 

[Photograph — One  Shilling.] 

{b.)  Omanunt.-'One  prize  of  £S  for  the  best,  lod  i 
second  prize  of  £3  for  the  next  best,  work  ezecnted  tf^fl 
a  German  arabesque  ( 1 6th  century).  No.  19,003  io  t^ 
South  Kensington  Museum.  DimensioDs— Tbeaoea 
the  Photograph. 

[Photograph — Sixpence.] 

Class  8. — Paihtino  ox  Poboxlaiv. 

(/r.)  The  Human  Figure.— One  prize  of  £10  forthebes. 
and  a  second  prize  of  £5  for  the  next  best,  work  exectfed 
after  HaphaeVe  *«  Ttpo  Children,"  in  the  cartoon  d 
"  Lyatra.**  Dimen^ions — the  same  as  the  Fbotogn^ 
This  work  is  to  be  coloured  according  to  the  taste  of  the 
painter. 

[Photograph — Ninepence.] 

(6.)  Omament.^OnQ  prize  of  £6  for  tbe  best,  »»i » 
second  prize  of  £3  for  the  next  best,  work  executed  ifJtf 
arabesques  by  Lucas  Van  Leyden,  1628,  No.  1S,96S  s 
the  South  Kensington  Museum,  and  coloured  eocO(di|i; 
to  the  taste  of  the  painter.  Dimensions— Double  tbesse 
of  the  Photograph  (linear). 

[Photograph— Sixpence.] 

N.B.— A  second  set  of  prizes  of  the  same  sojooij  •* 
offered  to  female  competitors.    See  conditions,  Secli*w  Ia- 

Class  9. — Decorativb  Pawtifo.       , 

{a.)  Omament.'-One  prize  of  £6,  and  a  second  p»« » 
£3,  for  a  work,  executed  after  an  omamenlt  froni  Ci^  *' 
Pandmo,  near  Lodi,  from  a  drawing  in  the  Soeili  »* 
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ifogtoo  Hosenm,  No.  1,150.    DimoosioiUH-leDgtb  4ft.«- 
widtb,  enlarged  from  the  print  In  the  same  proportion. 

[Cobored  Print— One  Shilling.] 

(i.)  Ornament. — One  prize  of  £5,  and  ^  second  {nrize  of 
£3,  for  a  work,  executed  after  a  piefure  frame,  in  the 
South  EoDsington  Museam,  No.  7,820.  Dimensions — 3 
feet  by  S  feet  11}  inches,  outside  oie-isure.  The  works  to 
be  executed  on  canvass,  either  with  or  without  stretchers, 
Id  cool  colours.      Some  lines  of  the  mouldings  may  be 

gilt. 

[Photograph— One  Shilling  and  Sixpence.] 

N.B.— A  second  set  of  prizes  of  the  same  amonnt  is 
offered  to  female  competitors.  See  conditions,  Section  IX. 

Cuffi  10.— briiATs  nr  Wood  (Mabquetst,  ob  Buhl), 

Iyort  ob  Metal. 

Ornament. — One  prize  of  £5  for  the  best,  and  a  second 
prize  of  £3  for  the  next  best,  work  executed  after  a  speci- 
Deo  in  the  possession  of  the  Hon.  John  Ashley.  Dimen- 
NOD»— one-thiid  larger  than  the  Lithograph  (lineai). 

[Outline  Lithograph — Sixpence.] 


Class  11. — Camko  Cuttixo. 

{a.)  Human  Head. — One  prize  of  £10  for  the  best,  and 
AFecood  prize  of  £5  for  the  next  best,  work  executed  after 
VyonU  heads  of  the  Queen  and  Prince  Consort,  on  the 
Joror'fl  medal  of  1851. 

{b.)  Animal. — One  prize  of  £10  for  the  best,  and  a  second 
prize  of  £5  for  the  next  best,  work  executed  after  Wyon*d 
"St.  Qetrrgt  and  the  Draym"  on  the  Prince  Consort's 
medal    Dimensions  the  same  as  the  casts. 

[Casts— Sixpence  each.J 

Clasb  12.— ENOBAViNa  OM  Glass. 

Ornament. — On«  prize  of  £10  for  the  best,  and  a  second 
prize  of  £3  for  the  next  best,  work  executed  after  ant- 
be«ques  by  Lucas  Van  Leydeo,  a.d.  1528.  No.  18,968  in 
the  South  Kensington  Museum.  To  be  engraved  the  height 
of  the  engraving ;  and  if  round  a  glass  or  goblet,  repeated 
so  as  not  to  be  less  than  9  inches  long  when  stretched 

OQt. 

[Photograph — Sixpence.] 

Class  13. — ^Wall  Mosaics. 

Buman  Head. — One  prize  of  10  for  the  best,  and  a  se- 
cond prize  of  £7  lOs.  ior  the  next  best,  work  executed 
tfter  Bertinit  of  Milan.  A  preparatory  drawing  must  be 
naile,  coloured,  after  the  lithograph,  on  which  the  lines 
lod  disposition  of  the  tesseras  uiust  be  marked.  The  dt- 
mensiona  of  the  work  siioulU  be  regulated  by  the  size  of  the 
tenersB  proposed  to  be  used,  which  size  may  be  left  to  the 
choice  of  the  artist.  Although  desirable,  it  is  not  neces- 
sary to  execute  the  whole  subject  in  actual  mosaic,  but  if 
ft  part  only  be  done,  the  eye  mtist  be  in  buch  portion.  A 
coloured  drawing,  with  teasers,  may  be  seen  at  the 
Society's  house,  and  in  the  South  Kensington  Museum, 
and  tessersa  of  two  sizes  may  be  obtained  from  Messrs. 
Minton,  Stoke-upon-Trent,  Messrs.  Maw  and  Co.,  Brosely, 
Shropshire,  Messrs.  Powell  and  Sons,  Temple-street, 
Whitefriars,  and  Mesbrs.  Jesse  Bust  and  Co.,  Carlisle- 
Btreet,  Lambeth. 

[Lithographic  Outline  Coloured- Two  Shillings.] 

N.B. — A  second  set  of  prizes  of  the  same  amount  is 
offered  to  femide  competitors.   See  conditions.  Section  IX. 

Class  14. — Geh  Engbavino. 

(a.)  Human  Head.-^OnQ  prize  of  £10  for  the  best,  and 
a  second  prize  of  £5  for  the  next  best,  work  executed 


after  a  cameo  portrait  of  SaTonarola,  No.  7,641  in  the 
South  Kensington  Musetun.  Dimensions — the  nme  as 
the  cast. 

[Cast— Sixpence.] 

(6.)  FuU-lenifih  figure.-^One  prize  of  £10  for  the  best, 
and  a  second  prize  of  £5  for  the  next  best,  work  executed 
af\er  a  small  Wedgwood  medallion.  No.  5,827  in  the 
South  Kensington  Museum.  Dimensions — the  same  as 
the  cast. 

[  Cast — Sixpence.] 

Class  15. — Die  SisKiNa. 

Human  Head. — One  prize  of  £10  for  the  best,  and  a 
second  prize  of  £5  for  the  next  beet,  work  executed  after 
the  head  of  the  Prince  Consort,  by  Wyon,  on  the  Society's 
medaL    Dimensions— half  the  size  of  the  original  (linear). 

[White  metal  example — ^Sixpence.] 

Class  16.— Glass  Blowiho. 

OmamenU — One  prize  of  £7  10s.  for  the  best,  and  a 
second  prize  of  £5  for  the  next  best,  work  executed  after 
an  original  in  the  South  Kensington  Museum,  No.  1,818. 
Dimensiona— «s  given  in  the  wood  engraving. 

[Engraving — Sixpence.] 

Class  17. — ^Bookbindino  akd  Lkathbb  Wobk. 

{a.)  Bookbinding. — One  prize  of  £7  10s.  for  the  best, 
and  a  second  prize  of  £5  for  the  next  best,  work  executed 
in  bookbinding,  after  an  Italian  specimen  in  the  Sonth 
Kensington  Museum,  No.  7,925.  The  work  to  be  bound 
should  be  some  classical  author  of  the  size  given.  Dimen- 
sions— the  same  as  the  photograph. 

[Photograph— One  Shilling.] 

(6.)  Leatherwork.—One  prize  of  £7  10s.  for  the  best, 
and  a  second  prize  of  £5  for  the  next  best,  work  of 
boiled  and  cut  leatherwork  for  the  outside  covering  of  a 
jewel  cattket.  Oiiginal  in  the  South  Kensington  Museum, 
No.  7,768.  Dimensions— one-half  larger  than  the  photo- 
graph (linear). 

[Photograph — One  Shilling.] 

Class  18. — ^Embboidebt. 

Ornament. — One  prize  of  £5  for  the  best,  and  a  second 
prize  of  £3  for  the  next  best,  work  executed,  either  after 
a  German  example  in  the  Green  Vaults  at  Dresden,  or 
an  Italian  Silk  m  the  South  Kensington  Museum,  No. 
7,468,  which  may  be  adapted  to  a  screen.  Dimensions- 
according  to  the  taste  of  the  embroiderer. 

[Photograph— German,  Sixpence ;  Italian,  One  Shilling.] 

Class  19. — Illuminations. 

Ornament. — One  prize  of  £5  for  the  beet,  and  a  second 
prize  of  £3  for  the  next  best,  copy  made  from  an  Altar 
Card,  attributed  to  Giulio  Clovio,  in  the  South  Ken- 
sington Museum,  No.  2,958,  or  from  a  MS.  border,  date 
1450,  No.  3,057,  in  the  South  Kensington  Muaeum.  Di- 
mensions— one-half  larger  than  the  Photograph  (linear). 

[Photograph— Two  Shillings.] 
SECOND  DIVISION. 

WOBKS  TO  BE  EXEODTED  WITHOUT  PbESOBIBSD  DeSIONS. 

Class  20. — ^Modellinq. 

The  Worshipful  Company  of  Plasterers,  London,  offer 
the  following : — 

Omam^^.— One  prize*  of  £10  for  the  best,  and  a  second 
prize  of  £5  for  the  next  best,  floriated  bracket  or  trnss  in 
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the  Italian  Renaisflance  style — dimeiwions,  14  iDches  on 
the  beam,  12  inches  on  the  wall,  and  8  inches  on  the 
face — ^to  be  designed  and  modelled  by  the  competitor,  or 
the  designer  and  modeller  may  co-operate  in  the  produc- 
tion, when  the  prize  will  be  divided  between  them. 

Artizans'  apprentices  and  students  may  compete  for 
these  prizes,  but  not  master  tradesmen,  masters  in  Schools 
of  Art,  or  those  training  for  masters  in  the  Central  Sdiool 
of  the  Department  of  Science  and  Art. 

Class  21. — Wood  Cabyimo. 

(a.)  Human  figure  in  the  round,  in  alto  or  in  bat  rdief, 
Animalt  or  natural  foliage  may  be  used  aa  aeeeseoriee,  1st 
prize  of  £25  and  the  Society's  Silver  Medal.  2nd  pilze 
of  £15.    8rd  prize  of  £10. 


(6.)  Animal  or  iiiU-li/e,  Fruity  flowertf  or  natural  foliage 
may  be  used  as  aceeuoriea.  1st  prize  of  £10.  2nd  prize  of 
£7  lOs.    8rd  prize  of  £5. 

(c.)  Natural  foliage^  fruity  orfbufertt  or  conventional  oma- 
meni,  in  which  groteeque  figures  or  animals  may  form  acees- 
soriest  jfre/erenee  being  given  where  the  work  is  of  an  tqfplied 
character  for  ordinary  decorative  purposes^  as  rgiresenting 
commercial  value,  Ist  prize  of  £10.  2nd  prize  of  £7  10s. 
drd  prize  of  £5. 

(By  Order) 

P.  LE  NEVE  FOSTEB.  Secretary. 


^mMWngs  el  Hit  S^Btitiz. 


MuBioAL  Education  Gomhitteb. 

The  following  is  a  copy  of  the  Charter 
granted  in  1830  to  the  Royal  Academy  of 
Music : — 

George  the  Fourth,  by  the  Grace  of  God,  of  the  United 
Kingdom  of  Great  Britain  and  Ireland  King,  Defender 
of  the  Faith, — ^to  all  to  whom  these  presents  shall  come 
greeting.  Whereas  our  right  trusty  and  right  entirely 
beloved  councillor,  Edward  Venables,  ArSibishop  of 
York,  Primate  of  England  and  Metropolitan ;  our  Lord 
Almoner ;  our  right  tnisty  and  right  entirely  beloved 
cousin  and  councillor,  Arthur  Duke  of  Welliiifl;ton  ;  our 
right  trusty  and  well  beloved  councillors,  John  Fane, 
commonly  called  Lord  Burghersh,  and  Sir  John  Leach, 
Knight,  Vice-Chancellor  of  England,  and  others  of  our 
loving  subjects,  have,  under  our  ro^^al  patronage,  formed 
themselves  into  a  Society  or  Institution  to  promote  the 
cultivation  of  the  science  of  music,  and  to  afford  facilities 
for  attaining  perfection  in  it,  by  assisting  with  general 
instruction  all  persons  desirous  of  acquiring  a  knowledge 
thereof;  and  having  subscribed  and  collected  considerable 
sums  of  money  for  that  purpose,  have  humbly  besought 
us  to  grant  unto  them  and  unto  such  other  persons  who 
are  now,  or  who  shall  hereafter  become,  members  of  the 
said  Society,  our  royal  charter  of  incorporation  for  the 
purposes  aforesaid. 

l^ow  know  ye  that  we,  being  desirous  to  promote 
such  object,  have,  of  our  special  grace,  certain  know- 
ledge, and  mere  motion,  g^ven  and  granted;  and  we 
do  by  those  presents,  for  us,  our  heirs,  and  successors, 

five  and  grant  that  the  said  Edward  Venables,  Arch- 
ishop  of  York,  Arthur  Duke  of  Wellington,  John  Fane, 
commonly  called  Lord  Burghersh,  and  Sir  John  Leach, 
and  such  others  of  our  loving  subjects  as  have  formed 
themselves  into,  and  are  now  members  of,  the  said 
Society,  or  who  shall  at  any  time  hereafter  become  mem- 
bers uiercof,  according  to  such  bye-laws  or  re^^ulations 
as  shall  be  hereafter  fiumed  or  enacted,  and  their  succes- 
sors be,  and  shall  for  ever  herca/ter  continue  and  be,  by 
yirtue  of  these  presents,  one  body  poUtic  and  corporate, 
by  the  name  of  Uxe  "  Boyal  Academy  of  Music ;"  and 


them  and  their  Bucceisors,  for  the  punxwos  aforondd,  xa 
do  hereby  constitute  and  declare  to  be  one  body  polhir 
and  corporate,  and  by  the  same  name  to  have  perpetsal 
succession,  and  for  ever  hereafter  to  be  persons  able  asi 
capable  in  the  law,  and  have  power  to  purchase,  rc-cdv^. 
and   ^ssess,  any  goods  and  chattels  whatsoerer,  art 
(notwithstanding  the  statutes  of  mortmain)  to  paitLsr. 
hold,  and  enjoy,  to  them  and  their  successors,  any  Uihk, 
tenements,  and  hereditaments,  whatsoever,  notexcrtdis;. 
at  the  time  or  times  of  purchasing  such  lands,  tenemni:'. 
and  hereditaments,  respectively,  the  yearly  YRlue,&:  a 
rack-rent,  of  one  thousand  pounds  in  the  whole,  withr^ 
incurring  the  i>enalties  or  forfeitures  of  the  statDt»  <- 
mortmain,  or  any  of  them ;  and  by  the  name  aioiacO 
to  sue  and  be  sued,  plead  and  be  impleaded,  answer  «&! 
be  answered  unto,  defend  and  be  defended,  in  all  asa 
and  places  whatsoever,  of  us,  our  heirs  and  8uccefiKa.z 
all  actiona,  suits,  causes,  and  things,  whatsoever,  id  i 
act  and  do,  in  all  things  relating  to  the  said  corpona^ 
in  as  ample  manner  and  form  as  any  other  our  liep  ft- 
iects  bein^  able  and  capable  in  uie  law,  orasrib: 
body  politic  or  coiporate,  in  our  said  United  Kin^^  ' 
Great  Britain  and  Ireland,  may  or  can  act  or  do;  ci 
also  to  have  and  to  use  a  common  seal,  and  the  aas-  v 
alter,  vary,  break,  and  renew,  ajs  they  shall  from  tbc  t. 
time  think  fit. 

And  we  do  hereby  declare  and  grant  that  the  nxs}*: 
of  members  of  the  said  body  politic  and  ooipcr^<< 
shall  be  indefinite,  and  that  for  tho  better  rule  id 
government  of  the  said  body  politic  and  corporatf ,  di 
for  the  better  direction,  management^  and  executioiu  << 
the  business  and  concerns  thereof,  there  shall  bo,  fra 
the  date  of  these  presents  thenceforth  and  for  evtr.i 
Board  of  Directors,  Committee  of  Management,  i^ 
treasurer  of  the  said  body  politic  and  corporate ;  and  ti: 
such  Board  of  Directors  shall  consist  of  thirty  mmnber. :» 
be  elected  or  a|ppointed  from  among  the  membeis  of  ti* 
said  body  politic  and  corporate,  one  of  which  thirty  ro*?- 
bers  shall  be  President,  and  four  shaU  be  Vice-Prtsidf:i 
of  the  said  body  politic  and  corporate,  and  that  any^  3 
of  the  Directors,  if  either  the  President  or  one  of  t 
Vice-Presidents  shall  be  one  of  that  number,  or  anyi 
of  the  Directors,  if  the  President  or  one  of  the  Vi- 
Presidents  shall  not  be  one  of  that  number,  rKJ 
be  a  quorum.  And  we  do  hereby  nominak  i:- 
appoint  that  the  said  Edward  Venables,  Ari- 
bi^op  of  York,  Arthur  Duke  of  Wellington,  Jb 
Fane,  commonly  called  Lord  Burghersh,  and  >: 
John  Leach,  and  such  other  twenty-six  member*  I 
the  said  body  politic  and  corporate  as  they,  tho  st  ■ 
Edward  Venables,  Archbishop  of  York,  Arthur  Bakt 
Wellington,  John  Fane,  commonly  called  LordBoK- 
hersh,  and  Sir  John  L^ch,  or  any  two  of  them,  jk^i 
appoint,  shall  be  the  first  Board  of  DirectoFS,  and  th*' 
the  first  President  and  the  first  Vice-Presidents  of  US' 
said  Society  shall  be  likewise  appointed  by  the  said  £•- 
ward  Venables,  Archbishop  of  York,  Arthur  Dukt  . 
Wellington,  John  Fane,  commonly  called  Lord  Ben- 
hersh,  and  Sir  John  Leach,  or  any  two  of  them,  oot  •< 
such  of  the  members  of  the  said  Society  as  shall  hare  be^' 
previously^  named  Directors;  and  that  any  Piesd'^::^ 
Vice-President,  or  Director,  shall  have  full  power  to  r- 
sign  and  vacate  his  office  by  giving  to  the  Boaid  d  ^^ 
rectors  one  calendar  month's  previous  notice  of  his  id'^ 
tion  so  to  do. 

And  that   the   Board  of    Directors  shall  haw  n 
power  of  convening  a  general  meeting  of  the  ib^j 
hers  of  the  said  &)ciety  whenever  they  may  dits. 
expedient.    And  we  do  further  declare  and  grant  Ur 
the  Board  of  Directors  shall  have  the  power  to  ^^^^^\ 
rules,  orders,  and  bye-laws,  as  they  shall  deem  u«^  *-' 
necessary  for  the  regulation  and  management  of  tht-  <^- 
bod^  politic  and  corporate,  and  of  the  estates,  good**  *^' 
business  thereof,  and  for  fixing  and  detcnnininr  v. 
manner  of  electing  the  future  President*  Vice-Proodit&t 
Directors,    and  GDmmittee    of  Management,  and 
Chainnan  tJiereo^  and  the  period  of  their  vn^^^-^ 
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ioe  respectiYely,  and  also  for  fixing  and  detennining 
s  hoars  and  places  of  holding  any  general  meetings 
the  said  body  politic  and  corporate,  and  for  the  admis- 
in  of  members,  and  the  privileges  to  be  conferred  upon 
Bm,  and  the  classes  to  which  they  may  respectively  be 
pointed  to  belong,  and  the  ftTiTiTial  or  other  sum  or 
ms  of  money  to  be  paid  by  the  members  of  the  said 
dy  politic  and  corporate,  whether  upon  admission 
otherwise,  towards  carrying  on  the  purposes  of  the 
d  body  politic  and  corporate ;  and  audi  ndes,  orders, 
d  bye-laws,  from  time  to  time  to  vary,  alter,  or  repeal, 
d  to  make  such  new  or  other  rules,  ordera,  and  bye- 
is,  as  they  shall  think  most  useful  and  expedient,  so 
it  the  same  be  not  repugnant  to  these  presents,  or  to 
9  laws  of  this  our  realm. 

And  for  the  further  rule  and  government  of  the 
d  body  poUtic  and  corporate,  and  for  the  farther 
d  better  direction,  management,  and  execution,  of 
e  business  and  concerns  thereof,  we  do  further 
claie  and  grant  that  there  shall  be  a  Committee 
Management,  which  shall  consist  of  not  more  tlum 
teen,  nor  less  than  seven,  members,  to  be  elected 
Qm  among  the  members  of  the  said  body  politic  and 
*rporate.  And  we  do  hOTeby  nominate  and  amx)int 
at  the  said  John  Fane,  commonly  called  Lord  Burg- 
ish,  and  such  other  members  of  uie  said  body  politic 
d  corporate,  not  being  more  than  fifteen,  nor  less  than 
ren,  other  members,  including  the  said  John  Fane, 
fomonly  called  Lord  Burghersh,  as  the  said  Court  of 
irectors  shall  appoint,  shaU  be  the  first  Committee  of 
anagement,  the  said  John  Fane,  commonly  called 
«d  Burghersh,  to  be  the  first  Chairman.  And  it 
our  further  will  and  pleasure  tiiat  the  said  John 
me,  commonly  called  Lord  Burghersh,  shall  be  and 
atinue  Chairman  of  the  Committee  of  Management 
r  and  during  the  term  of  his  natural  Hfe,  or  until 
shall  resign ;  and  that  every  future  chairman  shall 
Dtinae  in  office  for  such  time  as  shall  be  declared  in 
e  bye-laws  or  regulations  of  the  said  body  politic  and 
nwrate  hereafter  to  be  enacted.  And  tiiat  in  case 
d  80  often  as  the  said  John  Fane,  commonly  called  Lord 
ughersh,  shall,  at  any  time  during  his  continuance  in 
ice,  be  absent  from  Exigland,  the  Committee  of  Manage- 
ent  ahall  elect  from  amon^  the  members  of  the  Com- 
ittce  a  person  to  be  Chairman  of  the  said  Conmiittee 
jfing  the  absence  of  the  said  John  Fane,  conmionly 
Bed  Lord  Burghersh,  and  no  longer.  And  it  is  our 
rther  will  and  pleasure  that  any  member  of  tiie  Com- 
itee  shall  have  fiill  power  to  resign  and  vacate  his 
ice  by  giving  to  the  Board  of  Directors  one  calendar 
imth'a  previorus  notice  of  his  intention  so  to  do ;  and 
At  the  Committee  of  Management  shall  nominate  and 
^lut,  out  of  the  members  of  the  said  body  politic  and 
y^te,  a  fit  and  proper  ]person  to  be  treasurer  of  the 
»  Society  who  shall  continue  in  his  office  during  the 
^^s^OQ  of  the  Committee,  unless  he  sh^  resign  or 
icate  the  said  office.  And  it  is  our  further  wifi  and 
easure  that  no  business  shall  be  transacted  at  any 
eeting  of  the  Committee  unless  three  members  of  the 
>mmitteo  shall  be  present ;  and  that  at  the  Committee  of 
ana^ement  the  person  in  the  chair  shall,  in  addition  to 
«  pnyilege  of  voting  with  the  other  members  of  the 
JDunitteo,  have  a  second  or  casting-vote  on  all  ques- 
>iw  where  the  votes  shall  happen  to  be  equal.  And  it 
our  further  wiU  and  pleasure  that  the  Conmiittee  of 
^"lagement  shall  have  the  whole  and  exclusive  direc- 
5n,  management,  and  superintendence  of  the  students, 
^  of  the  Academy  for  the  education  of  the  stu- 
nts; and  also  shall  have  the  appointment  and  re- 
oval  of  the  principal  musical  professor,  and  of  all 
»e  other  musical  professors,  and  of  aU  the  music 
^^  other  masters,  and  the  subordinate  officers  and 
■^.^^^  of  the  Society,  and  shall  define  and  regulate 
Uh^^^-^^®  duties,  and  fix  and  pay  out  of  the  funds 
Mie  Society  their  respective  salmes,  and  shall  also 
vo,  m  every  other  respect,  the  entire  management  and 


regulation  of  the  expenditure  of  the  Society ;  and  shall 
also  have  full  power  to  draw  on  the  treasurer  for  such 
monies  as  they  shaU  require  for  the  purposes  of  the 
Society,  and  shall  also  havcfdll  power  to  propose  to  the 
Board  of  Directors  such  additions  to,  and  alterations  in« 
the  rule^  orders,  bye-laws,  and  regidations  of  the  said 
body  poUtic  and  corporate  as  they  shall  think  proper ; 
and  also  shall  have  fiill  power  to  appoint  such  persons, 
being  musical  professors  resident  in  England,  or  officers 
of  any  foreign  musical  institution,  to  be  honorary  mem- 
bers of  the  said  body  politic  and  corporate,  as  they  shall 
deem  expedient,  every  such  appointment  being  in 
writing,  and  signed  by  the  Chairman  of  the  Commitee. 
And  it  is  our  further  will  and  pleasure  that  the  Committee 
of  Management,  at  a  meeting  to  be  especially  called  for 
that  purpose,  of  which  due  notice  shall  bo  given,  shall 
have  full  power  to  remove  from  the  said  body  politic  and 
corporate  any  member  or  honorary  member  of  the  same, 
such  member  or  honorary  member  having  been  first 
dulv  summoned  to  attend  such  meeting ;  but  no  member 
or  honoraiy  member  of  the  said  body  politic  and  cor- 
porate shall  be  removed  except  by  the  votes  of  two- 
thirds  of  the  members  of  the  Committee.  And  it  is  our 
further  will  and  pleasure  that  on  a  certain  day,  to  be 
fixed  by  the  Board  of  Directors,  in  the  month  of  March 
in  every  year,  the  Committee  shall  lay  before  the  Board 
of  Directors  an  account  of  the  receipts  and  expenditure 
of  the  Society  for  the  preceding  year,  and  that  account 
shall  be  audited  by  two  auditors,  to  be  appointed  by 
the  Board  of  Directors  from  amongst  the  Directors.  And 
it  is  our  further  will  and  pleasure  that  all  orders  and 
directions  to  the  professors,  masters,  and  subordinate 
officers  and  servants  of  the  Society,  which  shall  have 
been  made  and  determined  upon  by  the  Committee  of 
Management  for  the  promotion  of  the  objects  of  the 
Society,  shall  be  given  and  delivered  bv  or  through  the 
Chairman  of  the  said  Committee ;  and  all  the  professors, 
masters,  and  other  subordinate  officers  and  servants  of 
the  Society,  are  hereby  required  punctually  to  obey  and 
observe,  in  the  execution  of  the  duties  of  their  respective 
offices,  all  the  orders  and  directions  which  shall  be  so 
given  and  delivered  to  them  by  or  through  the  Chairman 
of  the  Committee  of  Management.  And  it  is  our  further 
will  and  pleasure  that  the  Chairman  of  the  Committee 
of  Management  shall  have  full  power  to  call,  at  any 
time,  an  extraordinary  meeting  of  tiie  Board  of  Directors, 
and  also  a  meeting  of  the  Committee  of  Management, 
whenever  he  shall  deem  it  expedient.  Li  witness 
whereof  we  have  caused  these  our  letters  to  be  made 
jMitent.  Witness  ourself,  at  our  Palace  of  Westminster, 
this  twenty-third  day  of  June,  in  the  eleventh  year  of 
our  reign. 

By  writ  of  the  Privy  Seal.  Sgott. 


The  following  dimensions  of  the  principal  rooms  at  the 
Koyal  Academy  of  Music  have  been  kindly  supplied  by 
Mr.  Lucas : — 

Qovemesses  Room — 21ft.  7in.  by  15ft.  4in. ;  height, 
15ft. 

Concert  Eoom— 71ft.  Sin.  by  28ft. ;  height,  15ft. 

Letter  K.— 26ft.  6in.  by  28ft. ;  height,  lift. 

Letter  L— 21ft.  Tin.  by  16ft.  4in. ;  height,  lift. 

Letter  J.— 21ft.  by  14ft.  4in. ;  height,  lift.  Recess— 
6ft.  3in.  by  9ft.  Sin. 

Committee  Room — 18ft.  6in.  by  14ft.  Sin. ;  height,  15ft. 

Letter  B.— 17ft.  llin.  by  10ft.  3in. ;  height,  10ft.  Sin. 

Letter  C— 22ft.  4in.  by  10ft.  Sin.  and  Oft.  6in ;  height, 
10ft.  6in. 

Letter  A.  (G-entlemen's  Waiting  Room) — 19ft.  by 
14ft.  Tin.  J  height,  10ft.  6in. 

Letter  G.— 22ft.  7in.  by  Oft.  6in. ;  height,  7ft.  llin. 

Secretary's  Office— 23ft.  by  lift.  lOin.  and  17ft.; 
height,  14ft. 

Library— 20ft.  by  19ft.  6in. ;  height,  10ft. 

Letter  D.— 15ft.  lia.  by  lift.  9in. ;  height,  Sft.  lin* 
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Ladies'  Waiting  Room— 23ft.  by  lift.  lOin.  and  17ft.; 
h^ht,  15ft. 

Besides  the  above,  there  are  sleeping  rooms  for  the 
Gtovemess  and  seryants,  also  offices,  &c. 


ON  THE  IMPERIAL  CONSERVATOIRE  OP  PARIS  AND 
THE  ROYAL  ACADEMY  OE  MUSIC.  LONDON. 

Bv  Manc£l  Gaboia. 

In  comparing  the  Imperial  Conservatoire  of  Paris  with 
the  Boyal  Academy  of  Music  in  London,  we  are  forced  to 
observe  that  the  former  has  two  immense  advantages  in 
its  fkvoar: — It  is  entirely  supported  by  the  State;  its 
course  of  study  is  distinctive  and  complete.  Ht-nce 
arises  a  radical  difference  between  the  two  schools,  both 
as  to  their  appliances  and  results. 

The  Conservatoire,  as  a  national  institution,  has  been 
allotted  a  suitable  locality,  which  includes  in  its  area 
various  halls,  class-rooms,  and  three  theatres.  Two  of 
the  latter  are  exclusively  devoted  to  tlie  nse  of  the 
dramatic  pupils  and  those  who  propose  qualifying  them- 
selves for  the  lyrio  stage.  The  third  and  largest  theatre 
is  used  for  the  public  competitors,  and  U  the  well-known 
hall  of  the  Conservatoire  where  operas  are  performed. 
Endowed  with  the  necessary  funds,  the  Conservatoire 
bestows  a  gratuitous  education  on  nearly  600  pupils, 
besides  presenting  annually  a  purse  with  £40  to  each  of 
its  ten  most  gifted  students.  All  those  pupils  who 
are  crowned  in  the  public  competition  receive  a  prize 
worth  £12.  ^ 

Formerly  boarders  of  both  sexes  were  accommodated 
in  the  Conservatoire,  but  it  is  now  thought  advisable  to 
admit  only  nou-re«idents.  Three  times  a  year  the  pupils 
are  subjected  to  an  examination  before  a  jury,  and  those 
who  are  not  considered  sufficiently  promising  are  dis- 
missed. At  the  same  time  a  summons  is  sent  through  all 
^  Franco  to  supply  the  vacancies,  and  tlie  influx  of  can- 
didates is  so  great  that  frequently  three  hundred  are 
examined  at  once,  thus  rendering  it  easy  to  make  good 
selections. 

Each  candidate  is  obliged  to  read  tolerably  a  piece  of 
music  at  sight  and  sing  something  he  has  studied.  This 
trial  serves  to  prove  whether  he  possesses  a  good  voice, 
correct  ear,  and  musical  feeling.  Besides  these  qualifica- 
tions the  pupil  must  be  pleasing  in  appearance,  and  not 
more  than  twenty  years  old. 

The  English  Royal  Academy  is  a  private  institution, 
always  uncertain  of  its  future,  and  deriving  its  chief 
sources  of  income  from  the  pupils,  who  pay  the  some- 
what onerous  sum  of  thirty-five  guineas  annually,  besides 
an  entrance  fee  of  five  guineas.  This  amount  bei^g  much 
too  large  for  the  poorer  classes  (from  which  the  pupils 
are  almost  exclusively  drawn),  it  so  reduces  the  number 
of  aspirants  that  in  its  best  days  the  Academy  has  never 
contained  more  than  120  pupils,  and  at  the  present  mo- 
ment ran  count  but  72.  Most  of  the  scholars,  eager  to 
remove  such  a  burden  of  expense  from  their  families, 
curtail  as  much  as  possible  the  duration  of  their  studies, 
and  leave  as  soon  as  their  talents,  however  incomplete, 
can  he  rendered  in  any  measure  available  as  a  means  of 
livelihood. 

To  the  above-mentioned  chief  source  of  income  may  bo 
added  the  voluntary  subscriptions,  which  have  greatly 
diminished  since  the  death  of  Lord  Westmoreland;  next 
the  proceeds  of  a  concert,  and  lastly  a  grant  of  £500  re- 
cently obtained  from  parliament. 

For  its  scholarships  the  Academy  is  obliged  to  depend 
entirely  on  private  donations.    Such  are — 

The  King's  Scholarship 35  guineas. 

Lord  Westmoreland's    10        „ 

Mr.  Porter's 12 


M 


Total 67 

The  net  income  derived  fiom  all  these  sources  is  largo 
enough  to  cover  the  ordinary  expenses  of  the  esUblish- 


ment,  but  will  not  suffice  for  the  least  additional  oatky. 
For  instance,  everyone  remarks  the  awkwardnea  dispkved 
on  the  boards  by  young  debatanta  from  the  Londoa 
school,  and  the  natural  remedy  would  be  to  prepare  tfaes 
properly  in  a  theatre ;  but  for  want  of  fonds  a  conitjci 
which  formed  part  of  the  premises  of  the  Academy,  a&d 
which  might  have  been  easily  converted  into  a  theatre 
has  been  given  up  in  order  to  decrease  the  rent.  IVi 
similar  reason  the  Academy  is  forced  to  a  certain  dfpf 
of  laxity  in  the  choice  of  candidates,  accepting  nearh  l. 
those  who  present  themselves,  without  much  regirdt^ 
age  or  aptitude.  What  success  can  possibly  be  b(^«i 
for  under  such  conditions  ? 

We  proceed  now  to  an  examination  of  the  stndiei. 

The  Conservatoire  forms,  at  the  same  time:— Ce?* 
posers,  singers,  instrumentalists  for  orchestra,  piioi^ 
organists,  comedians,  and  tragedians. 

The  studies  are  superintended  by  a  director  isi  1$ 
professors,  the  management  of  the  establish nientirc>- 
ing  exclusively  on  the  director.  At  the  time  1  bek&^ 
to  this  staff  of  professors,  it  comprised 

Masters  for  composition. 
•  16    „    for  solfeggi. 
7  singing  masters. 
Masters  for  deportment, 
for  declamation, 
for  various  instruments. 


If 


It 


The  pupils  who  make  singing  their  principal  ^ 
(the  only  class  with  which  1  propose  occupying  mvifi 
in  this  paper)  if  unable  to  read  music  with  facil'T. 
are  sent  into  one  of  the  16  classes  for  Solfeggi,  aivi  tkt 
receive  elementary  instruction.  They  are  then  remrtii 
into  a  singing  class,  where  they  remain  two  or  three  jcn 
and  undergo  during  that  period  several  examiDst'<«ii 
The  places  left  vacant  by  departing  or  dismimed  p\«t 
are  appropriated  to  the  new  comers,  and  if  th^re  are  r.  t» 
accepted  candidates  than  can  be  located  they  are  admhu4 
as  listeners  while  waiting  for  a  vacancy. 

When  the  pupil  is  sufficiently  advanced  he  join?  t(>  f** 
study  of  singing  that  of  deportment — supcrintenJec  ^ 
a  ballet-master,  who  teaches  him  to  walk  and  u-'* 
gracefully,  also  to  express  in  action  all  possible  MtoiV** 
and  emotions.  The  declamation  class  then  follow*,  a 
which  the  pupil  recites  the  parts  he  has  learnt  by  h"'* 
These  successive  exercises  habituate  him  so  comr-rt*' 
to  the  stage  that  at  his  fiist  appearance  he  present;)  hin«u 
to  the  public  with  the  ease  and  confidence  of  an  ar-- 
plished  actor. 

Besides  all  this  a  student  of  merit  hascomroonljf^':* 
quitting  the  Conservatoire  to  pass  through  the  ir*: 
ordf.  I  of  a  public  competition,  both  as'  to  singinc  *' 
taking  parts  in  an  opera.  One  meeting  is  held  for  :.• 
singers  alone,  and  at  this  a  first  and  second  pnx;  r 
awarded. 

The  jury  always  consists  of  ten  or  twelve  mtuici^r* ' 
eminence,  who  are  all,  with  the  exception  of  the  dir*'  * 
strangers  to  the  Conservatoire.  Their  judgment  i*  1:  *^ 
fore  disinterested,  and  a  powerful  recommendation  t.>:* 
pupil  who  is  crowned.  He  who  on  such  an  occarfon  o^'t«' 
the  first  prize  both  for  singing  and  declamation  ha«  a '  i^ 
to  three  debuts  ai  the  O^ra  Comfque.  The  puMi^'  ^  '^ 
petitions  terminate  with  the  performance  of  an  oj*m.  i 
these  representations  the  holders  of  fir«t  jifires  ^;'* 
and  it  is  not  unusual  to  find,  on  quitting  the  ffs^^"*! 
manager  of  pome  theatre  awaiting  them  with  th?  0*^  • ' 
an  engagement. 

If  from  an  examination  of  the  Fh?nch  CcLfemt'^^ 
we  pass  to  that  of  the  English  Academy,  we  tird  ''^* 
nearly  all  the  advantages  of  the  former  are  wautic: ' 
the  latter. 

In  the  first  place,  at  the  Academy,  Solfc|p*  «" 
studied,  to  the  serious  detriment  of  progress  in  j^  "^  ^ 
stages,  and,  finally,  of  thoroughness  in  the  acqai^o"' 
of  the  artist.    It  is  true  that  at  the  Academy  tbfrf  .' « 
class  for  reading  at  sight,  but  in  it  the  notes  are  not  otf^'" 
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ad  itill  len  do  the  pupils  sol-fa*  io  the  seventh  class ; 
loondly,  there  is  do  class  for  deportment;  thirdly,  the 
odi'w  do  not  last  long  enough,  as  the  pupils  are  bent 
)00  stopping  as  soon  as  possible  the  expenses  of  their 
iocatioQ.  The  public  concerts  given  by  the  Academy 
9  wADtiog  in  importance,  because  they  give  nse  to  no 
Uic  decision,  and  because  musical  celebrities  are  not 
pealed  to,  or  in  any  way  interested  in  them.  Lastly, 
ey  end  in  nothing,  and  are  of  no  material  benefit  to  the 
ul. 

From  all  these  facts  I  draw  the  inevitable  conclusion 
It  a  self-suppoiting  Royal  Academy  of  Music  is  a  failure, 
ran  establishment  of  this  icind  to  be  able  to  compete 
(h  the  Paris  Conservatoire  it  must  have  a  larger  area, 
d  at  least  one  theatre  placed  at  its  disposal.  It  must 
ra  ftmds  enough  to  offer  a  free  education  to  some 
odreds  of  students,  and  by  thus  addressing  itself  to  the 
sses  it  might  meet  with  some  highly  gifted  natures,  by 
oae  influence,  after  severe  and  solid  preparation,  the 
teof  the  English  theatres  might  be  raised,  and  national 
(iiuiUy  issue  from  that  state  of  subservience  to  foreign 
cot  from  which  it  has  so  long  suffered^  though  not  un- 
iily.  Such  an  object  is  well  worth  the  expenditure  of 
ne  thousands  per  annum.  # 

la  Fraooe  music  and  painting  are  placed  on  the  same 
'ting,  each  receiving  aid  and  protection  f^om  government, 
fiogland,  painting  alone  is  thus  recognised  and  fa- 
irel,  perhaps  because  this  Art  is  useful  in  some  branches 
industry, 

Patting  aside  all  consideration  of  the  pure  and  enno- 
ig  eojoyments  music  atfords  to  man  (Isay  pure,  because 
I  the  most  chaste  and  spiritual  of  all  the  arts),  has 
lot  likewise  a  real  value  as  an  object  of  commercial  en- 
priae?  Does  not  the  impetus  which  it  gives  to  trade 
tingh  theatres,  concerts,  festivals,  instrument  making, 
[raving  and  printing,  instruction  in  all  bran«:he8  of  the 
noe,  &c.,  bestow  the  means  of  subsistence  on  thousands 
bmilies?  Not  being  furnished  with  the  necessary  do- 
ftents,  I  cannot  here  establish  the  relative  mercantile 
wrta'ice  of  the  two  arts,  but  that  of  music  seems  to  tiie 
ply  entitled  to  the  same  share  of  encouragement  as  is 
towed  upon  painting  by  the  English  government, 
the  military  music  of  France  does  not  depend  upon  the 
Qservatoire,  being  taught  in  the  military  gymnasium, 
re  are  formed  bandmasters  and  instrumentalists.  M. 
^Sa,  a  Member  of  the  Institute,  and  many  years  at  the 
d  of  this  school,  could,  with  the  present  director,  give 
ch  valuable  information  on  the  subject. 


ImrmMngs  at  |n3tMims« 

Cbibsk  MsofiaNics*  iKSTrroTE. — The  twentieth  annual 
9rt  for  last  year  congratulates  the  members  on  the  con- 
ied  progress  of  the  Institution.  It  has  been  one  of 
most  prosperous  yeai's  since  its  establishment.  The 
ling-room  continues  to  be  well  attended.  The  library, 
ch  contains  more  than  1,000  volumes,  49  of  which 
e  been  added  during  the  year,  has  been  extensively 
1,  and  the  issue  of  the  books  has  been  3,172.  The 
;e  circulation  necessitates  a  considerable  expenditure 
rebinding,  replacing  worn  out  volumes,  and  providing 
ipply  of  the  new  literature  of  the  day.  The  corn- 
tee  regret  that  so  small  a  sum  remains  for  these 
poses.     The  committee  regret  that  Mr.  Scott,  the 

To  iol-fa  consists  in  naming  the  Dotes  and  beating  time 
le  aioging  them.  It  also  implies  transpoaition  in  the 
!nth  class.  The  neglect  Of  this  first  study  is  saeh  in  England 
t  those  who  have  made  music  their  parsnit  for  ^ears  may 
1  be  ignoTant  of  the  nnmber  of  beats  m  a  bar  of  six- eighths 
tweWe-eiffhths  time.  Scarcely  any  one  is  familiar  with 
t  than  the  treble  and  bass  clefs,  and  therefore  few  can 
If  pose  with  facility.    In  this  respect  the  instramentalists 

saperior  to  the  singers,  as  every  second  violin  of  an 
keitra  can  read  mnd,  transpose  at  sight. 


secretary,  was  compelled,  by  unavoidable  circumstances,  to 
resign  a  situation  he  had  tilled  with  credit  to  himself  and 
great  advantage  to  the  Institute.  The  number  of 
members  for  the  past  and  two  preceding  years  is  as 
follows :-For  1862,164;  fori 863,  169;  for  1864,168. 
The  chess  and  draught  cla^ss  continues  to  meet  on  Tuesday 
and  Friday  evenings,  and  affords  recreation  to  a  respect- 
able and  orderly  class  of  members.  The  examination 
scheme  of  the  Society  of  Arts  was  introduced  here  in 
1 862 ,  and  has  been  most  successful.  At  first  comparatively 
few  candidates  presented  themselves,  but  the  number  has 
largely  increased.  Of  the  prizes  otfered  by  the  Leeds 
E'lucational  Board,  the  1st  and  2Qd  boys,  the  1st  girl, 
and  three  others  came  to  Tiurok.  The  great  success  of 
the  Thirsk  candidates  has  raised  tliis  Institution  to  a 
higher  position  among  the  Yorkshire  Institutions  than  it 
ever  before  obtained.  Various  local  prizes  are  being 
offered  to  succes:if  ul  candidates.  The  balance-sheet  shows 
that  the  finances  of  the  Institnte  are  io  a  favourable  con- 
dition ;  the  receipts  were  £86  ds.  2d.,  and  there  was  a 
balance  in  hand  of  £U  8^.  Id. 


EXAMINATION  PAPEUS,  1866. 

( Ccntimied/rom  pagt  6T6. ) 

The  following  are  the  Examination  Papers  set  in  the 
various  subjects  at  the  Society's  Final  Examinations,  held 
in  April,  1866  :— 

MINING  AND  METALLURGY. 

THBEE  HOURS  ALLOWED. 

1.  Describe  the  apparatus  most  commonly  employed 
for  the  treatment  of  auriferous  quartz. 

2.  Which  is  the  principal  ore  of  antimony,  and  how  is 
metallic  antimony  commercially  obtained  fi-om  it? 

8.  How  is  coke  manutactured  from  small  coal,  and 
what  are  the  conditions  necessary  for  the  production  of  • 
coke  of  good  quality  ? 

4.  Name  the  principal  varieties  of  ironstone  employed 
in  the  United  Kingdom,  and  state  from  what  sources 
they  are  severally  obtained. 

6.  How  doc8  black  oxide  of  manganese  usually  occur, 
and  for  what  purposes  is  it  chiefly  employed '? 

6.  Describe  in  outline  the  metallurgical  treatment  of 
the  copper-shales  of  Mansfeldt. 

7.  How  would  you  estimate  by  assay  the  amount  of 
lead  and  silver  contained  in  a  sample  of  ordinary  lead 
ore? 

8.  Sketch  and  describe  the  stove  generally  employed 
for  heating  the  blast  of  iron- furnaces. 

9.  Describe  the  crushing-mill  made  use  of  in  Corn- 
wall for  the  preparation  of  copper  ores. 

10.  What  are  the  essential  cliaracteristics  of  a  good  fire- 
clay? 

11.  What  is  Kaolin,  where  is  it  found,  and  how  is  It 
prepared  for  market? 

12.  Name  the  various  ores  of  zinc,  and  state  their 
everal  compositions. 

BOTANY. 

THREE  HOURS  ALLOWED. 

The  Candidate  ie  expected  to  ansiDer  carreetly  three  queeUom 
in  Section  I.  and  eix  questione  in  Section  //.,  induding  duertp- 
tiona  of  at  least  ttpo  of  the  freak  epecimera,  No»,  8,  9,  and 
10  tack  stand  for  an  anetoer. 

Section  I. — ^Vegetable  Putsiolooy. 

1.  Describe  the  structure  and  function  of  roott, 

2.  Upon  what  structural  and  physiological  conditions 
does  the  success  of  a  praft  depend  ? 

3.  What  are  kyhridef  What  are  their  characteristic 
peculiarities? 

4.  Describe  tho  structure  and  function  of  pollen.  Name 
three  British  genera,  belonging  to  different  natural  orders, 
n  which  its  structure  is  very  exceptional. 
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5.  What  organa  are  frequently  Bpecially  modified  id 
eltm^ui^  plants. 

6.  Describe  the  probable  course  of  the  ateending  and 
deteendinff  tap  in  an  apple-tree. 

Section  II. — Pbaotioal  Botakt. 

1.  Name  six  fruiU  commonly  cultivated  in  Britain, 
whieh  are  free  from  adhesion  {auperior),  and  six  which 
are  adherent  (inferior),  indicating  which  are  apoearpout 
and  which  tytuarpout. 

2.  Describe  the  principal  modifications  of  the  fruit  in 
British  genera  of  Orucifera» 

8.  Give  the  principal  distinguishing  characters  of  the 
four  eeredU  most  largely  grown  in  Britain. 

4.  Describe  the  structure  of  the  flower  and  fruit  of 
the  (1)  Chutnut  and  (2)  Borae-Cheainia. 

5.  What  is  meant  by  the  term  anatropout  f 

6.  Dtstingutsh  Qraminett  from  Oyperojcea. 

7.  Name  the  natural  order  to  which  the  plants 
marked  A,  B,  and  G,  respectively  belong,  with  reatont 
for  your  opinion. 

8.  9,  and  10.  Describe  the  three  plants  marked  A,  B, 
and  C,  in  the  proper  sequence  of  their  organs,  and  in 
accordance  with  the  examples  given  in  Lindley's  **  De- 
scriptive Botany"  and  Oliver's  "  LesBons"  (Appendix). 


AGRICULTURE. 

TnaXB  BOUBS  ALLOWED. 
I. 

1.  What  are  the  principal  means  at  our  command  for 
the  improvement  of  light  and  heavy  soils  respectively  ? 

2.  State  the  practice  and  theory  of  the  application  of 
lime  to  the  land — the  uses  it  is  believed  to  serve  in. the 
soil — the  several  modes  (including  quantities  and  times) 
of  applying  it^the  results  which  are  expected  from  its 
application. 

t       3.  State  the  purposes  served  by  the  plough,  the  harrow, 
the  roller,  and  the  grubber  or  cultivator  upon  the  farm. 

II. 

4.  Give  a  detailed  account  of  the  cultivation  of  the 
wheat  crop  after  clover  and  beans  respectively ;  and  de- 
scribe halt'-a  dozen  good  sorts. 

ff.  Enumerate  the  operations,  from  the  previous  com 
stobble  to  the  folding  of  sheep  upon  the  crop,  included  in 
the  cultivation  of  the  turnip  crop;  and  state  the  probable 
cost  of  each. 

6.  State  the  proper  application  (as  regards  quantity, 
time  of  year,  and  crop)  of  farm-yard  manure,  and  of 
such  aitificial  and  imported  manures  as  you  may  think  it 
necessary  to  bring  on  a  400-acre  farm  of  light  soil  culti- 
vated on  the  foiur-field  rotation  of  crops. 

UI. 

7.  What  is  the  annual  cost  of  working  a  pair  of  horses 
on  a  farm  ?  specifying  quantities  and  ccst  of  food,  wages 
of  man,  blacksmith's  bill,  and  the  other  charges  which 
enter  into  the  account. 

8.  Describe  the  year's  management  of  a  breeding  flock 
month  by  month. 

9.  How  much  turnips,  mangold  wurzel,  hay,  straw,  and 
bought  food  (oil  cake,  meal,  Ac.)  will  a  score  of  oxen, 
costing,  ny  £18  a  piece,  brought  home  on  October  1,  in  a 
fit  condition  to  fatten  during  winter,  have  consumed  by 
March  1,  and  what  should  they  then  be  worth  ? 

ANIMAL  PHYSIOLOGr. 

THBEK  HOURS  ALLOWED. 

1.  Describe  the  general  structure  of  a  long  bone,  sup- 
posed to  be  recently  taken  from  the  living  IxKiy.  Then 
l[ive  an  account  of  the  microscopic  characters  of  the  osseous 
tissue,  especially  noticing  any  structural  arrangements 
which  appear  adapted  to  serve  in  the  nutrition  of  the 
bone. 

2.  Give  an  outline  of  the  physiological  uses  of  the 


blood,  and  mention  the  constituent  parts  of  that  flail 
which  are  oonoemed  in  each  chief  ofl&se. 

3.  What  is  meant  by  the  *'  panereis,**  where  ii  it 
ntuated,  what  is  its  purpose  or  use  in  the  livisg  lainil 
economy,  and  in  what  manner  does  it  aeeompliih  thtf 
purpose? 

4.  Give  the  composition  of  the  atmosphere,  inelodbf 
its  proper  and  adventitious  constituents.  How  tsA  n 
what  extent  is  it  rendered  unfit  for  breathing  by  a  nee» 
sion  of  human  respirations?  What  other  impom^ 
mechanical  or  chemical,  may  also  contaminate  h,  4 
houses,  workshops,  factories,  or  ships  ? 

6.  Describe  the  "  external  auditory  pasage,*  is 
length,  width,  direction,  and  mode  of  closure  it  ii» 
bottom.  Also  describe  the  "Eustachian tube,** itie»> 
nections  and  the  kind  of  animals  it  exists  io— Whita 
the  uses  of  those  two  parts ;  and  how  may  these  be  siT' 
fered  with  ? 

6.  Define  a  reflex  and  a  sensori-motor  movemait:p« 
one  example  of  each;  state  the  anatomical  taSfaoi 
necessary  for  their  performance,  and  mention  lay  cm 
which  they  serve  in  the  animal  economy. 

(To  be  continued.) 


PARIS  EXHIBITION  OF  1867. 

The  arrangement  of  an  Intemafional  ExhilHtira  pv 
tematioally,  without  separating  the  contribotioosof  e£i 
nation,  has  been  allowed  to  b«  a  great  desidentnm.  A 
method  of  realising  this  was  sketched  out  in  the  repocti 
the  Imperial  Commission  for  the  Paris  Exhibiuoo  i 
1855,  published  in  1857 ;  and  a  writer  in  the  Bnuif 
Newst  of  London,  proposed  a  plan  of  carrying  out  t^'  tf 
arrangement  for  the  Uuiversal  Exhibition  of  1862.  T^ 
mode  adopted  in  these  cases  was  that  of  a  loogitciias 
disposition  of  the  classes,  and  a  transversal  ooefo:.* 
various  countries,  so  that  in  one  direction  would  be  ex'S' 
bited  all  the  articles  of  the  same  class,  while  in  the  c^ 
might  be  seen  all  the  productions  of  any  one  nation,  li 
same  principle  has  been  adopted  for  the  Exhibiiixi 
1867,  out  with  an  important  difference  in  the  mode  of  i'* 
ryingit  into  effect.  The  new  building  is  to  be  on.  I 
form,  and  divided  into  as  many  radii  as  there  are  cU«^ 
namely,  ninety-five,  as  many  zones  as  there  are  exhitr  if 
nations.  A  visitor  starting  from  the  centre  of  the  t:^' 
iog,  and  proceeding  towards  the  circumfereoce,  or  * 
verta,  will  thus  be  enabled  to  examine  all  ttie  cosu 
tions  of  one  kind  and  from  all  countries  in  sooce^- 
while  if,  on  the  contrary,  he  desire  to  see  all  the  pi-J 
tions  of  any  particular  country,  he  will  only  hir*  ■ 
malce  the  tour  of  the  zone  or  circle  a  *propriated u'i 
This  arrangement  is  said  to  be  the  result  of  a  loc$  ^ 
careful  study  of  the  subject  by  M.  Le  Play,  wbj«a 
Director-General  of  the  Pbris  Exhibition  of  1855.  Fk^^ 
and  Imperial  Commissioner  at  the  London  Exhtbius:  & 
1862,  and  is  appointed  Director  of  the  Exhibitioo  of  1^  • 
Such  an  arrangement  has  every  thing  to  recommea^'-i 
it  will  save  the  time  of  the  man  of  buaineas  and  the  s  ^ 
tific  inquirer,  and  will  give  to  the  whole  a  sp^tn^ 
form  that  will  greatly  enhance  the  value  of  the  EU'  * 
tion  in  an  educational  point  of  view.  There  viU,  ^^^ 
leas,  be  some  practical  difficulties  to  overcome;  the  -^-^ 
tinuity  will  be  broken  here  and  there  by  the  abeeiv;' 
some  classes  of  articles,  and  it  will  be  necesttr>;  to  1^ ' 
for  exuberance  or  poverty  in  others,  but  the  principle.?'' 
cellent,  and  it  is  to  be  hoped  that  nothing  will  pn* 
its  being  carried  into  practice. 

M.  Krantz,  the  chief  engineer  for  roads  and  bn».c«* 
the  department  of  the  Ard^che,  has  been  appoint*-'- 
direct  the  works  of  the  Exhibition. 


PROPOSED   EXHIBITION   OiT   NATIOKAl 

PORTRAITS. 
On  Thursday  afternoon,  the  18th  inst.,  a  iDeeticr*^ 
held  at  the  South  Kensington  Museum,  for  the  porp>«  - 
promoting  a  National  Portrait  Exhibitioo.    The  &^  '^ 
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Perby  presided,  and  amongst  others  present  were  Earl 
Onoville,  the  Duke  of  Buoclench,  Lord  Houghton,  the 
Earl  of  Clarendon,  Lord  Taonton,  Viscount  Sydney,  the 
Harqais  of  Lansdowne,  the  Dean  of  Windsor,  Messrs. 
J.  P.  Knight,  R.A.,  £.  A.  Bowring,  C.B.,  J.  Spedding, 
T.  D.  Hardy,  G.  Scbarf,  R.  Redgrave,  R.A.,  Rev.  Canon 
Brock,  Henry  Cole,  C.B.,  dec. 

Lord  Debbt,  upon  taking  the  chair,  explained  how  it 
WM  that  he  occupied  that  position.    The  fact  was  that 
lome  time  ago,  before  the  Miniature  Exhibition  was 
opened,  Mr.  Redgrave  called  upon  him  with  reference  to 
any  oootribntion  which  he  might  be  able  to  offer,  and  in 
the  coarse  of  conversation  he  (the  noble  lord)  suggested 
an  idea,  which  had  occurred  to  him  several  years  ago, 
which  he  thousht  would  be  of  great  interest,  viz.,  an  ex- 
hibition of  a  chronologically-arranged  series  of  national 
portraits  of  historical  characters.    Mr.  Redgrave  adopted 
the  sQggestion,   and  reported  the  conversation  to  the 
Committee  of  Council  on  Education.     That  committee 
took  the  matter  up,  and  requested  him  to  put  down  the 
nhstaoce  of  the  propositions  which  he  had  ventured  to 
nibmit.    In  consequence  of  that  he  wrote  a  letter,  ex- 
tracts from  which  had  been  circulated,  in  which    he 
explained  the  views  he  held.    He  heard  nothing  more  of 
the  matter  until  he  received  a  printed  paper,  giving  an 
extract  from  his  letter,  signifying  the  approval  of  the 
Committee  of  Council  on  Education ;  and  in  the  list  of 
those  noblemen  and  gentlemen  favourable,  his  name  was 
inserted  as  president.    This  oerUinly  took  him  by  sur- 
prise,  bat  he  felt  that  he  could  not  decline.    They  were  not 
there  for  the  purpose  of  passing  any  resolutions,  but  as  a 
committee  of  advice.    The  object  was  to  form  a  collection 
of  portraits— probably  beginning  about  the  middle  of  the 
fifteenth  century,  and  coming  down  to  a  very  recent 
period.    These  portraits,  he  thought,  should  be  arranged 
in  chionological  order.    Not  only  would  this  give  them 
a  most  interesting  exhibition  of  great  historical  men, 
royal  personages,  statesmen,  warriors,  men  of  letters,  &c, 
but  also  an  opportunity  of  tracing  the  progress  of  British 
art  daring  that  period,  and  of  studying  the  works  of  such 
men  as  Holbein,  Vandyck,  Lely,  Kneller,  Gainsborough, 
Romney,  Lawrence,  Hudson,  and  others.    He  thought 
that  to  the  students  of  history,  as  well  as  to  the  general 
public,  Buch    an    exhibition  would  be  of  the  greatest 
poaaible  interest.    It  was  a  question  to  be  settled  by  dr- 
cumatances  whether  the  exhibition  should  be  for  two  or 
three  years.    That  would  depend  upon  the  number  of 
contributions  and  the  space  at  their  disposal.      It  was 
very  important  that  they  should  consider  the  best  means 
of  addressing  the  proprietors  of  the  numerous  portraits 
scattered  throughout  the  country.    Mr.  Samuel  Redgrave, 
who  had  been  so  successful  with  regard  to  the  Miniature 
Exhibition,  had  kindly  undertaken  the  necessary  cor- 
respondence; and  it  was  propotied  that  the  exhibition 
should    take    place    in    the   arcade   which   served    as 
refreshment-rooms  during  the  Exhibition  of  1862.    There 
Were  high  side  windows,  and,  having  a  north  light,  the 
place  was  not  subject  to  an  inconvenient  elare.    Within 
the  last  half  hour  Lord  Granville,  Mr.  Cole,  and  himself, 
vinted  the  place.    On  one  side  was  a  blank  wall,  and  on 
the  other  a  series  of  windows,  divided  by  bays.    It  was 
proposed  to  have  a  passage  on  the  window  side,  and  have 
screens  at  intervals  of  18  or  20  feet,  so  as  to  afford  more 
space.    There  would  be  a  side  light  upon  all  the  pictures 
9xcept  those  occupying  the  bottom  of  the  bays.    These 
nrould  be  subject  to  the  disadvantage  of  having  the  light 
opposite  to  them.     They  had  calculated  that  if  they  gave 
iach  picture  24  square  feet  of  room,  there  would  be  space 
for  800  portraits.    There  would  be  three  entrances — one 
in  the  Exhibition-road,  one  in  the  Prince  Albert-road,  and 
mother  from  the  Horticultural-gardens.    It  was  proposed 
^  open  the  exhibition  in  April,  1866,  and  of  course  it 
vould  depend  upon  the  number  of  portraits  how  many 
szhibitiona  there  would  be.    If  they  nad  three  exhibitions 
le  thought  they  should  begin  with  the  earliest  time,  and 
X)  come  down  to  the  present ;  if  they  had  only  two,  that 


the  first  period  should  come  down  to  1688,  and  the  second 
to  the  present  time.  He  would  recommend  that  the  pic- 
tures should  be  distributed  rather  sparsely,  and  not 
crowded  together.  With  regard  to  the  promises  of  sup- 
port, he  had  oommimicatlona  from  several,  and  had  re- 
ceived great  encouragement  The  moment  the  proposal 
took  a  definite  form,  he  thought  it  desirable  and  respect- 
ful to  her  Majesty  that  she  should  be  consulted,  and  that 
ifpossiblethey  should  obtain  the  valuable  assistance  of 
her  approval  and  co-eperation.  He  had  therefore  com- 
municated with  General  Grey,  who  in  his  reply  stated 
that  her  Majesty  desired  him  to  say  that  the  proposal  re- 
ceived her  warm  approval,  and  that  she  would  be  happy 
to  assist  in  furthering  the  object ;  whatever  her  Majesty 
could  do  in  contributing  portraits  from  the  Royal  collec- 
tions would  be  done.  General  Grey  added  that  with  re- 
spect to  the  collection  at  Windsor  there  might  be  some 
difficulty,  as  her  Majesty  resided  there  so  much  ;  but  still 
it  was  very  likely  that  something  might  be  done  even 
there.  At  Buckingham  Palace  there  would  be  no  diffi- 
culty. The  letter  concluded  by  saying  that  the  proposal 
received  her  Majesty's  best  sanction.  He  (the  noble  lord) 
congratulated  them  upon  this,  as  they  could  not  begin 
under  more  favourable  auspices.  Lord  Exeter  had  pro- 
mised to  do  what  he  could ;  so  had  the  Duke  of  Wel- 
lington. 

Earl  Gbamvillb  considered  that  they  were  most  fortu- 
nate in  having  Lord  Derby  as  President,  and  thought  they 
ought  to  thank  him  for  his  valuable  suggestion. 

Mr.  ScHABF  suggested  that  they  should  take  three 
different  classes  of  persons  instead  of  the  chronological 
order — say  royal  penonages  first,  then  warriors,  dec,  and, 
thirdly,  men  of  letters,  or  some  such  order. 

Lord  DiBBT  thought  the  chronological  order  would  be 
preferable  to  a  division  like  that  suggested  by  Mr.  Schart, 
as  it  would  be  more  interesting  and  instructive.  There 
waa  one  question  which  he  should  like  Mr.  Scharf  to 
answer,  as  he  was  the  representative  of  the  National 
Portrait  Gallery.  He  should  like  to  know  how  far  th^y 
(the  National  Portrait  Company),  and  other  public  bodies, 
would  be  justified  in  contributing  from  their  own  stoies. 
How  far,  for  instance,  the  trustees  of  the  British  Museum 
would  feel  themselves  at  liberty  to  assist.  There  was  the 
Society  of  Antiquaries,  again ;  how  far  would  tliey  be  willing 
or  able  to  contribute?  In  Downing-sireet  there  wure 
apartments  appropriated  to  the  u^e  of  the  Prime  Minister, 
and  in  those  rooms  were  portraits  of  past  Prime  Ministers 
arranged  in  successive  order.  Of  course  they  would  he 
very  valuable  if  the  Prime  Minister  would  consent  to 
their  temporary  removal. 

Earl  Gbamvillb  agreed  with  the  noble  lord  that  it 
would  be  best  to  have  a  chronological  arrangement.  It 
was  important  to  know  what  the  action  of  the  public 
bodies,  such  as  the  British  Museum,  would  be. 

Mr.  SoHABF  was  certainly  not  entitled  to  speak  autho- 
ritatively on  the  part  of  the  authorities  of  the  National 
Portrait  Gallery ;  but  when  he  had  the  pleasure  of  sub- 
mitting to  them  the  proposal  of  this  committee,  they  at 
once  expressed  their  cordial  interest,  and  he  thought  they 
would  do  all  in  their  power  to  promote  the  propo>al. 

The  Earl  of  Glabendok  agreed  with  Lord  Derby  that 
the  best  arrangement  would  be  that  of  chrodological 
order.  The  pictures  previous  to  1688  would  be  most 
interesting,  and  the  pictures  which  ho  had  should  be  at 
the  disposal  of  the  committee. 

Lord  Taunton  thought  it  was  important  that  the  pro- 
prietors of  pictures  should  know,  if  posbible,  how  long 
their  portraits  would  be  kept. 

The  Earl  of  Deboy  said  four  or  five  months — ^April, 
May,  June,  and  July — ^to  be  returned  in  August.  What 
he  thought  was,  that  in  April,  1866,  there  should  be  an 
exhibition  of  portraits  coming  down  to  the  time  of  Charles 
II.,  or  the  Revolution ;  these  pictures  to  be  returned  in 
August;  and  then,  in  1867,  an  exhibition  of  those  sub- 
sequent. If  there  were  enough  pictures  for  three  ex- 
hibitions, then  there  would  be  another  in  1868. 
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Lord  Taunton  suggested  that  busts  should  be  included. 

Ml*.  Cole  stated  that  the  building  iu  which  it  was  pro 
pose>l  to  put  the  portraits  would  be  thoroughly  dry,  lieated 
by  hot  water,  and  guarded  day  and  night.  Letters  had 
been  received  fh>in  the  following,  expressive  of  their 
cordial  sympathy,  and  promising  assistance : — The  Dnke 
of  Bucdench,  Duke  of  Devonshire,  Duke  of  Marlborough, 
Duke  of  Wellington,  Doke  of  Cleveland,  Marquis  of 
Lansdowne,  Lord  Brownlow,  Lord  Spencer,  Lord  Clare- 
mont,  Lord  Sydney,  Lord  De  L'Isle  and  Dudley,  Sir 
Roliert  Peel,  Mr.  H.  Hawkins,  Mr.  John  Murray,  the 
Dean  of  Christchurah,  and  others. 

The  Earl  of  Deubt  said  they  had  received  between 
eighty  and  ninety  letters  of  assent,  and  only  two  or  three 
of  dissent. 

Earl  Gbakvillv  then  proposed  the  best  thanks  of  the 
meeting  to  the  Earl  of  Derb}'  for  his  kindness  in  taking 
the  chair,  and  giving  them  the  suggestions. 

The  resolution  was  at  once  adopted ;  and  the  noble 
chairman  having  thanked  the  meeting,  the  proceedings 
terminated. 


PoRTUOUESB  Intkbnational  EXHIBITION.  —  Arrivals 
froni  Oporto  state  that  the  Crystal  Palace  building  is  com- 
pleted, and  the  annexes  in  an  advanced  state.  The  oom- 
mittee  have,  however,  some  intention  of  deferring  the 
opening  from  August  to  September,  in  conseqaence  of 
the  very  hot  weather  which  prevails  in  Aogust.  The 
European  countries  are  all  filling  np  readily  the  space 
allotted  them,  and  Great  Britain  will  make  a  very  fine 
display  of  her  arts  and  manufactures.  Messrs.  Raiisomes 
and  Sims,  of  Ipswich,  propose  to  till  the  large  space  of 
2.100  feet  with  Fowler's  steam  plough,  steam  threshing- 
machines,  and  various  agricultural  implements.  Among 
the  exhibitors  of  machinery,  dec,  are  the  Reading  Iron 
Company,  Messrs.  Owynne  and  Co.,  the  Economic  Perma- 
nent Way  Company,  N.  Mills  and  Co.,  Birmingham.  Tools 
and  implements,  dsc,  are  also  well  represented  by  the  Shef- 
field and  Birmingham  hon.xes.  In  glass  and  pottery,  among 
other  exhibitors,  are  Messrs.  Harper  and  Moore,  of  Stour- 
bridge ;  Hope  and  Carter,  Burslem ;  Maw  and  Co.,  Ben- 
thall  Works,  near  Broseley  ;  the  Hill  Pottery  Company, 
Burslem.  Messrs.  Silver  and  Co.  send  furniture,  port- 
manteaus, clothing,  Ac.  Merryweather  and  Sons,  one  of 
their  steam  fire-engines.  Carriages  are  represented  by 
Hooper  and  Co.,  and  Thrupp  and  Maberley,  of  London ; 
Storey,  of  Nottingham,  and  others.  Textiles  are  repre- 
sented in  woollens  by  Joseph  Craven  and  Co.,  of  Bradford, 
and  others;  Linens,  by  Guy  net  and  Co.,  and  Johnson 
and  Co.,  of  Belfast;  Irish  poplins,  by  Pirr  Brothers  and 
Co.,  of  Dublin ;  while  Dodge,  Skill,  and  Co.,  and  others, 
send  India-rubber  goods. 

Coer  or  Iron  Plating  fob  Ships. — A  correspondent, 
writing  fh>m  Toulon,  says  that  thirty-six  plates  for  the 
armour  of  the  TattreaUf  desctibed  as  of  fer  acUri  and 
twelve  centimetres,  equal  to  4|  inches  English,  in  thick- 
ness, which  have  just  been  delivered  at  the  arsenal  of  the 
Mourillon,  cost  80,841  fiancs,  and  only  represent  about 
one-tenth  of  the  whole  of  the  armour  of  the  vessel  in 
question.  He  adds  that  the  plating  of  the  frigates  of  the 
type  of  the  Qloke  and  Prov€Me  costs,  on  an  average, 
800,000  francs,  or  £82,000.  In  addition  to  this  he  says 
that,  considering  the  power  of  the  enormous  guns  which 
are  being  produced  on  all  hands,  the  Imperial  government 
has  decid«l  on  using  plates  eigtit  inches  in  thickness,  and 
that  the  first  application  of  such  armour  will  be  to  the 
Martngot  which  is  now  building  at  Toulon. 


€VtBXMXtU 


Sbabk,  Hat,  and  Doo  fisb. — M.  Doro6ril  has  recently 
made  a  communication  to  the  Acclimatisation  Society  of 


Paris  respecting  the  amount  of  products  derived  from  then 
three  fish,  either  for  alimentary  or  industrial  purposes,  io 
which  it  is  said,  amongst  other  things,  that  the  Uindoos 
sent  during  one  year  to  the  Bombay  markets,  for  impor. 
tation,  no  less  than  229,240  kilogrammes,  or  229  iooi  of 
fins  of  the  white  shark,  taken  ofi'  the  east  coast  of  Afriei, 
the  Malabar  coast,  and  in  the  Red  Sea.  The  qnaotity  of 
dog-fish  fins  sent  to  China  annually  is  said  to  reach  oo  an 
average  seventy  tons,  and  the  value  is  estimated  at  ne&rlr 
fifty  thousand  pounds  sterling.  The  amount  ceruink 
seems  large  for  a  portion  of  a  fish  which  Europeans  regsiii 
with  so  little  favour. 

Tbb  Tba  Tbadb.— Messrs.  Travers'  drcuUxr,  of  JqIj 
23nd,  says : — The  elections  are  now  nearly  over,  but  the 
excitement  attending  them  has  not  been  favoor^ble  to 
busineBS,  and  it  is  probable  tiat  some  weeks  m&y  ^^ 
elapse  before  this  has  entirely  iralisided ;  at  present  thSn 
seems  to  be  little  likelihood  of  any  immediate  chanj^  fcr 
the  better.    It  would  seem  that  the  elections  have  ilsai 
this  market  more  than  that  for  any  other  article  of  p- 
duce  ;  indeed  the  trade  for  tea  appears  to  be  particoU.'ty 
sensitive    to   the  iniuence  of  passing  events,  and  tibt 
article  itself  seems  to  be  still  n^garded  more  as  a  lanrr 
than    as  a   necessary   of    life.     It    ia   not  ea»7  te 
estimate   the    efiect     which    ai^    general    oat  door 
excitement,    accompanied    as    it    usually    is  by  tb« 
f^e  use  of  other  stimulants,  has   upon   the  coDsaop. 
tion  of  tea,  but  it  must   be    considerable  enoogh  td 
diminish  for  the  time  the  sales  made  by  grocers,  and  as  i 
consequence,  the  necessity  for  their  laying  in  fresh  wp- 
plies.    On  the  whole,  although  the  elections  may  bar? 
injured  for  the  time  the  business  of  the  regular  tra^ier,  11 
must  not  be  forgotten  that  by  finding  temporaiy  ein}jloj* 
ment  and  remuneration  for  many  persons  who  hare  dc 
regular  income,  large  sums  of  money  are  circuUtel,  aifd 
the  power  to  purchase  necessaries  and  luxuries  is  in  (re- 
sequence increased,  so  that  there  is  a  fair  prospect  of  tbe 
loss  being  made  up  by  subsequent  larger  sales.    Mean- 
while demand  is  still  deferred,  and  it  seems  likely  thit 
its  increase  will  be  spread  over  a  longer  period,  and  t« 
much  more  gradual  than  was  at  first  anticipated.    Eres 
those  who  were  the  most  sanguine  as  to  the  effect  of  tbe 
rckluction  must,  by  this  time,  be  aware  that  its  resaltasre 
to  be  traced  rather  in  steady  augmentation  of  deliver^j 
and  a  greater  equality  Of  value  than  in  excited  markes 
and  speculative  prices.    The  simultaneous  rush  wbkt 
was  predicted  might  have  occurred  had  trade  stocks  beco 
low,  and  had  prices  continued  moderate,  but  as  the  Ter; 
reverse  of  this  was  the  case,  there  was  no  necessity  as-i 
little  temptation  to  purchase  ;  everybody  in  oooseqaeoc« 
held  off,  and  time  was  afforded  for  the  excitement  to  a^a 
down.    As  regards  supply,  the  news  brought  by  the  U« 
mail  fVom  China  is  on  the  whole  of  a  sattsfactoty  chaix- 
ter,  and  seems  to  prove  that  no  scarcity  need  be  apfv*' 
bended.    It  is  true  that  the  rebels  are  still  in  force  ii 
some  of  the  tea  districts,  but  their  vicinity  appesn  ^ 
exerdse  wonderfully  little  influence,  and  to  {ocreaie  rathsi 
than  to  diminish  the  prospects  of  an  abundant  supply*  Th« 
opening  price  having  also  been  higher  than  it  wsi  Uit 
year,  manufacturers  will  be  encouraged  to  push  forward 
large  quantities  fi'om  the  later  crops,  and  it  seen:8  pro- 
bable that  the  shipments  of  the  present  season  will  oot 
be  below  the  avenge.    As  regards  quality,  the  oev 
brought  by  the  mail  is  not  so  satiaiBctory.    So  far  aa  it 
was  possifcde  to  judge  fh>m  the  first  samples  of  the  oet 
crop  received  at  Foo  Chow,  all  the  worst  faults  of  Isst  «^ 
son^s  shipments  appear  to  have  been  repeated,  if  not  ezag* 
gented.  This  is  no  doubt  owing  to  hasty  preparatioo. 
partly  caused,  it  may  be,  by  the  proximity  of  the  rebeU,»w 
partly  by  a  desire  to  reach  the  market  early,  and  lo  to 
obtain  a  higher  price,    "the  importance  of  ledii  ■* ' 
competitor  for  the  supply  of  this  market  seems  as  )^  p 
be  scarcely  recognized  in  China,  and  even  to  be  towiT 
ignored ;  but  thoee  who  ship  from  the  latter  ooaotiT  »»/ 
rest  assured  that  unless  the  quality  of  their  import*  i»- 
proves,  and  comes  up  to  the  standard  of  three  yesn  ^ 
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bey  will  he  left  behind  io  the  race, 'as  fine  tea  will,  under 
he  Dew  rate  of  doty,  be  more  in  demand  than  ever.  Fro- 
action  18  extending  so  rapidly  in  India,  under  the  iiifla- 
Dce  of  European  skill  and  energy,  that  the  exceptional 
rices  at  present  paid  for  its  teas  cannot  long  be  main- 
lined, and  ere  many  years  have  passed  the  two  com- 
etitors  will  meet  on  eqaal  terms  in  this  market,  where, 
ith  the  strict  justice  that  is  inevitably  awarded  in  all 
trge  markets  in  valuations  and  sales,  the  preference  will 
f  course  be  given  to  the  tea  which  combines  the  requi- 
tes of  fine  flavour  and  great  strength. 


Mam, 


An  ExHTBrrioN  of  Colonial  Gbhs  came  off  in  Mel- 
Dnrue  in  May  last.  Diamonds  from  the  Ovens  River,  near 
ieechworth,  rubies,  opals,  garnets,  sapphires,  amethysts, 
It  and  in  the  rough,  from  various  parts  of  the  colony, 
ere  on  view,  and  excited  much  interest  among  miners 
Dd  oihers.  There  can  be  little  donbt  that  many  tbou- 
ands  of  precious  stones  have  been  thrown  away  among 
be  I' tailings"  of  wash-dirt  and  crushed  stuff  by  reason  of 
Qiniog  eyes  not  yet  having  become  educated  to  the  habit 
f  recognizing  and  distinguishing  one  stone  from  another 
1  its  natural  state. 

The  Colonies  and  the  Paris  Exhibition. — Already 
le  British  colonies  are  beginning  to  take  action  in  the 
latter  of  the  Paris  International  Exhibition  for  1867.  A 
roportionahly  larger  display  of  colonial  products  has  been 
ttde  at  the  Dublin  Exhibition,  than  at  any  former  ex- 
ibition,  speaking  relatively  as  regards  space,  for  nearly 
ae  half  of  our  colonies  were  represented  there  to  a  greater 
rless  extent.  The  Australian  colonies,  Canada,  and 
ritish  Guiana,  and  other  of  our  principal  possessions  were 
ipresented  at  the  last  Paris  exhibition,  and  now  a  number 
f  other  colonies  will  take  part  in  tlie  exhibition,  the  de- 
re  to  bring  their  various  indigenous  resources  before  the 
!aropean  world  being  strong.  The  immense  indirect 
ivaiitages  flowing  from  these  exhibitions  are  so  palpable 
lat  no  amount  of  eulogy  devoted  to  them,  however  great, 
in  be  deemed  thrown  away.  From  Victoria  we  hear  that 
movement  is  already  being  made  in  preparation  for  the 
^aris  Exhibition.  New  South  Wales,  Queensland,  and 
asmania  are  sure  to  take  part,  and  New  Zealand  and 
outl)  Australia  will  also  see  the  policy  of  taking  action. 
he  colony  of  Natal  proposes  to  ask  a  vote  of  its  Legisla- 
ire  of  two  or  three  thousand  pounds,  to  make  a  noble  ex- 
ibition  of  its  various  resources.  It  is  proposed  to  get 
Jade  up  articles  of  utility  or  ornament,  manufactured  from 
|>joriial  products,  so  that  the  raw  material  may  be  shown 
'de  by  side  with  the  manufactured  article.  Natal  made  a 
«ry  creditable  display  of  her  products  at  the  last  London, 
od  the  present  Dublin  exhibitions,  and  will  far  outstrip 
Mm  at  the  great  Paris  gathering. 

Water  Supply  in  the  Darling  Distbigt,  New 
ODTH  Wales.— It  may  now  be  safely  asserted  that  well- 
'"king  in  the  country  to  the  north-west  of  the  Darling 
*8  not  proved  a  failure,  as  was  some  time  since  reported. 
^'ne  attempts  may  have  failed,  but  water  hai*  been  ob- 
"ned  of  good  quality  and  in  large  quantities  in  various 
*rt8  of  the  trans-Darling  province,  which  consist,  prin- 
'P*»ly,  as  far  north  as  the  29th  parallel  of  latitude,  ot 
^^ellent  sheep  country.  From  the  Barrier  Ranges  across 
J  ^»e  Mount  Searle  Ranges  (the  "  Far  North  "  of  the  South 

"''tralians),  a  large  number  of  wells  have  been  sunk  with 
;f«at  8ucces».  In  the  **  Far  North  "  five  *•  runs  "  out  of 
'X  are  supplied  entirely  by  means  of  wells.  The  depths 
ary  from  20  to  120  feet,  averaging  about  60  Jeet,  with 
'Q  abundance  of  water,  on  which  stock  thrive  well. 

Customs  Duties  in  New  South  Wales. — The  much 
exerl  question  of  the  Customs  duties  on  the  River  Mur- 
y  nas  at  length  been  amicably  settled.  For  several 
^j^^B  past  the  Government  of  New  South  Wales  have  lost 
•  0  Qutiea  to  which  they  were  entitled  on  goods  brought 

^^  the  River  Murray  from  Victoria,  the  Government 


of  that  colony  having  persistently  refused  to  enter  into 
any  arrangement  for  their  collection.  One  consequence 
of  that  refusal  was  the  establishment  last  year  of  Custom- 
hoosee  on  the  border,  which  proved  a  source  of  serioos  loss 
and  annoyance  to  the  people  on  both  sides  of  the  river,  as 
well  as  a  great  interruption  to  the  intercolonial  trade. 
Correspondence  on  the  subject  was  re-opened  between  the 
two  Governments,  and  it  appears  that  the  Melbourne 
MinisteiB  admitted  that  New  South  Wales  was  entitled 
to  the  duties  payable  on  goods  consumed  within  her  ter- 
ritory ;  and  that  an  agreement,  to  last  for  six  years,  was 
entered  into,  nnder  which  the  right  of  levying  duties  on 
the  Murray  was  to  be  farmed  by  Victoria  trom  New  South 
Wales  for  an  annual  sum  to  be  paid  by  the  former  in  con- 
sideration of  all  duties  to  which  this  colony  might  be  en- 
titled, upon  goods  imported  into  it  by  way  of  the  River 
Murray.  The  amount  to  which  New  South  Wales  should 
be  proved  to  be  entitled  was  to  be  subject  to  a  charge  of 
5  per  cent,  for  the  cost  of  collection.  What  the  annual 
worth  of  these  border  duties  is  has  hitherto  been  only 
guessed  at,  and  the  conjecture  has  varied  from  fifty  to  a 
hundred  thousand  pounds.  The  real  amount  will  now  be 
accurately  determined. 


Inlilititlions  |ssst>. 


The  Bbewsrs'  Journal. — (No.  1,  July  15th,  1865*)^* 
Of  this  publidation  the  first  number  has  just  appeared,  and 
is  presented  as  a  supplement  to  the  Win&  Trade  Review, 
in  their  preliminary  statement  the  proprietors  say : — '*  It 
is  our  intention  to  provide  thoroughly  reliable  intelligence 
on  passmg  occurrences  affecting  the  trade.  These  ac- 
counts will  be  consistently  brief,  and  will  include  much 
exclusive  information  of  great  importance  which  our 
peculiar  position  enables  us  to  obtain.  Disputed  matters 
will  be  thoroughly  sifted,  and  all  exparU  statements 
avoided.  Our  market  reports  and  statistics  will  embrace 
all  that  the  brewer,  malster,  hop  merchant,  grain  dealer, 
agent,  or  commission-man  can  require.  Ihe  statistics 
will  be  carefully  compiled  from  the  beet  sources,  and  will 
be  so  condensed  as  not  to  confuse  the  eye  and  understand- 
ing with  repetition  of  figures.  All  the  parliamentary  Acts 
and  statistical  returns  will  receive  punctual  attention,  and 
be  so  stripped  of  their  official  language  as  to  make  them 
intelligible  at  the  first  glance.  Under  the  head  of  *  Notes 
of  New  Inventions'  all  new  machinery,  appliances,  and 
processes,  will  be  examined.  No  inducement  shall  turn 
us  from  the  course  we  have  adopted  with  our  other 
journal — that  of  deciding  in  an  impartial  manner  in  cases 
where  our  opinion  is  solicited,  and  we  feel  in  a  positiou  to 
give  it.  Our  readers  may  rest  assured  that  we  shall  never 
hazard  an  opinion.  Where  opportunity  does  not  exist  for 
the  practical  testing  of  a  new  invention,  we  shall  confine 
our  remarks  to  a  mere  description — with  drawings  if 
necessary — and  the  advantages  claimed  for  it  by  the 
owner.  The  most  useful  among  new  patents  will  be 
brought  before  our  readers,  and  a  record  kept  of  the 
various  improvements  from  time  to  time  introduced  into 
our  principal  establishments.  A  column  will  be  reserved 
for  *  Correspondence*  and  a  fair  portion  of  our  space  will 
beset  aside  for  free  discussion,  in  proper  terms,  of  special 
questions.  We  cordially  invite  this  correspondence.  Our 
'  Price  Current'  will  contain  the  latest  changes  in  the 
London  market  before  the  publication  of  each  number. 
The  various  special  growths  of  hops  will  be  distinguished, 
and  no  pains  will  be  spared  to  render  the  figures  correctly. 
'  Odd  Items'  will  be  a  column  devoted  to  the  collection  of 
small  facts  and  rumours.  Business  changes,  stoppages, 
failures,  meetings  of  creditors,  law  notices,  and  the  open- 
ing of  new  businesses,  will  receive  particular  attention  : 
while  scraps  of  trade  news  contributed  by  our  subscribers 
will  here  find  a  place.  In  our  *  Reviews'  all  new  works 
bearing  on  the  subjects  upon  which  we  treat  will  be  fully 
notioed.'' 
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jfinrtjiffoinmg  InblicaHons. 

FiBBs,  Fibe-Enoikxs,  AMD  Fibb-Bbzoades,  with  a  His- 
tory of  Manual  and  Steam  Fire-EDgiBes,  their  Use  and 
Management;  Hints  for  the  Formation  of  Fire  Bri^des 
and  Itomarka  on  Fireproof  Buildings,  the  Preservation  of 
Life  from  Fire,  and  the  Volanteer  and  Paid  Systems. 
OcUvo.  By  Charles  F.  T.  Yonng,  C.E.  {Loekwood 
and  Co,) 


Idrtts. 


Railways  xh  Fbaboe. — ^It  appears,  by  the  returns  pub- 
lished by  the  Minister  of  Public  Works,  that  the  total 
length  of  railways  authorised  between  the  years  1828  and 
1850  was  8,525  kilometres;  between  the  latter  year  and 
1860, 11,890;  and  from  the  last  date  to  December,  1864, 
6,067  kilometres,  making  a  total  of  19,982  kilometres  (a 
kilometre  being  rather  more  than  six-tenths  of  a  mile], 
▼ery  nearly  12,000  English  miles.  In  addition  to  this 
total,  more  than  900  kilometres  have  been  decreed,  and 
are  about  to  be  carried  into  execution.  The  extont  of 
lines  actually  in  work  at  the  present  moment  is  a  little 
more  than  18,000  kilometres,  or  7,800  English  miles,  or 
rather  less  than  two-thirds  of  the  entire  amount  decreed. 

Railways  and  Tblbobaphs  ih  Russia. — The  Russian 
Government  is  actively  engaged  in  extending  its  system 
of  railways  and  telegraphs.  A  railway  is  now  being  con- 
fitruuted  to  connect  the  Lemberg  line  with  Odessa,  and 
another  from  Tchemovitz  to  GiUatz  on  the  Danube.  The 
Stato  has  recently  decided  on  the  oonstmction  of  another 
line  from  Krementohong  and  Balta,  in  connection  with  the 
trunk  line  from  Odessa  to  Eharkof.  The  line  from  Duna- 
bonrg  to  Vitebsk  is  being  carried  out,  and  the  company 
is  bound  to  complete  the  work  as  far  as  Polotzk  by  No- 
vember next  year,  and  to  open  the  whole  line  within  twelve 
months  more  from  that  date.  The  necessaiy  capital  has 
just  been  raised  for  the  formation  of  a  railroad  from  Posen 
to  Warsaw.  The  grand  undertaking  of  connecting  Russia 
with  America  by  means  of  the  telegraph,  is  being  carried 
out  under  a  treaty  between  the  Imperial  Government  and 
the  American  Western  Uoion  Telegraph  Company.  This 
projf  cted  line  is  to  pass  through  Nicolaief,  Behring's  Straits, 
the  Russian  possessions  in  America,  and  British  Columbia, 
to  St.  Fianciaco,  where  it  will  be  connected  with  the 
telegraphic  system  of  the  United  States.  The  capiul  of 
the  company  is  fixed  at  ton  millions  of  dollars,  of  which 
nearly  eight  millions  and  a  half  are  said  to  be  already  sub- 
scribed. The  line  is  to  be  finished  in  five  years,  under 
forfeiture  ofthe  concession  of  the  company,  which  is  other- 
wise to  last  for  thirty  three  years.  Another  important 
scheme  is  the  continuation  of  the  Piussian  line  of  tele- 
graph from  Kiachta  on  the  Tartar  frontier,  to  Pekin,  aud 
a  director  of  the  Russian  telegraphs  has  been  for  a  long 
time  in  communication  with  the  Chinese  government  at 
Pekin  on  the  subject. 


iattntt. 


fVom  ComniuioiMn  ^  faUnU  JownuO,  July  2ii/. 
OiAvrs  or  PaonsioxAL  PaoncTiov. 


Anemo(rsp1i— 183S— S.  B.  Howlett. 
ArtlflolAl  light— 1809— I.  Bi«n. 


BrMch-loadijig  ordnaiioa.  cuTUg«s  for— 1801— F.  A.  Wilson. 

Cut  fteel— 1813— U.  ▲.  BroomMi. 

Clotbei,  watbia^,  fre.— 1827- H.  Faarnley  and  C.  Smltk. 

Coftl  doit,  comloaing  into  lamp*— 1715— H.  O.  Fkirtmn. 

Colouriog,  blue  and  riolet— ISsS— E.  T.  Hug  bee. 

Copper  and  niekel  oreg— 1831— H.  A.  DuftwnC. 

Cotton,  spinning  and  doubling— 1391— C.  Bmdlej. 

Croquet,  Ac,  marking  progreM  in— 1829— J.  Soatter  and  T.  Cbriatis. 

Draught  beer— 1781— T.  8.  frideauz. 

Fire  arms— IKOS— K.  Oreen  and  J.  W.  Heinke. 

Fountains— 1»23—F.  Tajlor. 


GaiM  froB  aqiMoos  tapoor— 1841— H.  Blair. 

Oaa-gunerator,  portable  pooket— 1795— A.  F.  Horells. 

Greaie  from  aoap  lodii,  mannfuctnrlng— 1797— I.  PMl  tad  V. 

HargreaTCfl. 
Ooni,  training— 1799— H.  D.  P.  Caiuiinfbam. 
Haxmoniomt,  fto.— 1783— J.  H.  Smith. 
Iron— 1793— J.  M.  Macmm. 
Iron  aafea,  Ac,  prorenting  fbtdng  of— 1657— J.  PartUi,  C.TbitdMr. 

and  T.  Qlaaoock. 
iTorj  and  woods,  tmitatJon  of— 1682— M.  D.  BiMBtbal  ud  I 

Gradenwiti. 
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Wearing,  looons  for— 1803— J.  BnUough. 
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Yeasels,  Ac.,  raising— 1838— T.  C.  UoKeen. 
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MuBioAL  Education  Committee. 

The  following  is  tlie  memorial  of  the  Boyal 
icademy  of  Music  praying  for  the  grant  of  a 
te  on  the  Kensington-gore  estate,  addressed 
)  the  Commissioners  of  the  Exhibition  of  1851 : 

The  diiectoiB  of  the  BoyBl  Academy  of  Musio  "beg 
ftveto  submit,  for  the  consideration  of  the  Commis- 
oneis  of  the  ExMbition  of  1S51,  a  statement  of  the 
itore  and  objects  of  this  Institution,  with  a  request  that 
lite  may  be  assi^^ed  to  them  on  the  estate  at  Srompton 
slonging  to  the  Commissioners,  for  the  purpose  of 
?ectmg  a  building  suitable  for  the  accommodation  of  the 
oyal  Academy' of  Music. 

In  the  year  1822  Lord  Westmoreland  brought  forward 
plaa  for  the  establishment  of  an  academy  for  the  in- 
mction  of  music  in  all  its  branches,  for  which,  up  to 
lat  time,  no  general  school  or  institution  existed  in  this 
mntry.  This  plan  was  approved  of  by  his  late  Majesty 
eorge  the  Fourth,  and,  thus  recommended,  a  consider- 
)le  subscription,  was  in  a  short  time  obtained,  and  the 
cademy  was  established  in  the  following  year. 
In  1830  a  charter  of  incorporation  was  granted,  con- 
itating  the  Institution  a  corporate  body,  under  the 
fle  of  «  The  Boyal  Academy  of  Music." 
In  1834  a  fourth  part  of  the  proceeds  of  the  Great 
tttival  in  Westminster  Abbe;^,  amounting  to  £2,250, 
U  given  to  the  Academy,  which  sum  was  invested  in 
le  names  of  trustees,  and  the  interest  appropriated  to 
ifi  establishment  of  King^s  scholarships.  Two  scholars, 
le  female  and  one  male,  are  elected  every  year  for  the 
nn  of  two  years,  so  that  there  are  always  four  on 
le  foundation;  tiiese  receive  their  musioal  education 
ratuitously. 

The  nimiber  of  pupils  received  into  the  Institution 
&C6  its  foundation  amounts  to  nine  hundred  and 
iventy-ei^ht.  Many  of  Uiese  now  hold  the  first  position 
I  the  pnncipal  orchestras  of  the  country,  many  have 
iKtiiiguished  themselves  as  vocalists,  and  some  have 
utained  a  high  reputation  as  composers ;  and  there  can 
QUO  doubt  that  we  great  majority  of  the  pupils,  who 
ave  qualified  themselves  to  act  as  teachers,  have 
iaterifdly  contributed  not  only  to  the  present  state  of 
nprovement  in  the  art,  but  also  to  the  establishment 
f  a  better  system  of  instruction  in  the  metropolis  as 
rell  as  in  the  country.  ^ 

The  number  of  students  at  present  in  the  Academy  is 


one  hundred  and  twenty-one  in  all ;  namely,  seventy- 
four  females  and  forty-seven  males ;  a  strong  proof  of 
the  high  estimation  in  which  it  is  held  by  those  x>ersons 
who  are .  connected  with  the  musical  profession,' more 
especially  as,  from  the  want  of  other  funds,  the  students 
are  reo^iured  to  pay  nearly  the  whole  expense  of  their 
education. 

The  income  of  the  Academy  has  for  some  years  been 
about  £4,000,  the  greater  portion  of  which,  about 
£3,600,  is  derived  from  the  contributions  of  the  pupils. 
The  interest  on  the  funded  property,  £7,500,  is  £236,  and 
the  amount  of  the  subscriptions  about  £300  per  annum. 

This  ^ort  account  wiU  be  sufficient  to  show  the  nature 
and  objects  of  the.  Institution.  As  an  educational 
establiuunent,  the  Eo^al  Academy  of  Music  has  eminently 
fulfilled  the  purpose  intended  when  the  means  at  its  dis- 
posal are  taken  into  consideration.  But  the  state  of  the 
mnds  has  not,  at  any  period,  been  in  a  prosperous  con- 
dition ;  indeed,  it  has  had  to  contend  against  pecuniary 
difficulties  of  such  a  character  as,  on  more  than  one 
occasion,  to  threaten  its  very  existence. 

The  actual  amount  of  the  funds,  after  all  debts  shall  have 
been  paid,  is  about  £6,500,  including  the  pant  from  the 
Westminster  Abbey  Festival.  The  committee,  therefore, 
have  only  a  sum  of  about  £4,000  at  their  disposal  to 
apply  to  any  building  purposes — a  sum  barely  sufficient 
to  nu^e  the  necessary  provision  for  the  accommodation 
of  the  Academy  in  the  event  of  a  site  being  given  up  to  it. 

It  might,  however,  be  highly  desirable  to  combine, 
with  the  rooms  required  specially  for  the  use  of  th& 
Academy,  a  large  music  hall,  a  music  Ubrary,  and  rooms 
for  the  exhibition  of  musical  instruments,  which  would 
not  only  be  highly  serviceable  to  the  musical  pubUc 
generally,  but  have  become  almost  necessary  from  the 
present  advanced  state  of  the  art*. 

The  cost  of  such  buildings  would  probably  be  about 
£20,000,  a  sum  for  beyond  what  the  directors  of  the 
Institutioi^  could  provide.  But  as  the.  large  music  hall 
might  be  available  for  other  public  bodies  who  might 
hereafter  be  located  on  the  property  of  the  Commissioners, 
some  assistance  might  be  obtained  from  them.  A  sum 
of  money  may  possibly  be  obtained  on  debentures,  to  be 
issued  on  the  security  of  the  buildings,  from  persons 
interested  in  the  advance  of  the  music^al  art ;  it  being 
understood  that  the  large  room  might  be  let  for  concerts, 
or  holding  pubUc  meetings,  under  such  regulations  as 
may  be  approved  of  by  the  Commissioners. 

The  plans  of  any  building  proposed  to  be  erected 
would,  of  course,  be  submitted  to  the  Commissioners  for 
their  approval;  but  should  it  be  necessary  to  incur 
any  ad(utional  expense  on  account  of  external  decora- 
tion or  architectund  ornament,  the  directors  of  the  Boyal 
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Academy  of  Music  venture  to  hope,  that  for  such  expense 
they  might  receive  some  aid  &om  the  Commissioners. 


Lehtster. 

Wilton. 

Howe. 

Gerald  Fitzge&alo. 

Saltoun. 

Weottesley. 


Georob  Clerk. 
K.  R.  Vtvyan. 
A.  F.  Barnard. 
John  Campbell. 
QuiNTiN  Dick. 
Wyndham  Goold. 


April,  1866. 


l^mMRfS  0l  Instttotioni 

Huddebspield Mecuanicb'  Institution.— The  twenty- 
fourth  EDDiial  report  expresses  great  satisfaction  in  the 
fact  that  the  number  of  pupils  attending  the  classes  shows 
a  considerable  increase  over  the  previous  year.  This  in- 
crease has  been  chiefly  in  the  junior  classes;  the  senior 
classes,  although  showing  a  slight  improvement,  have 
not  been  attended  as  numerously  as  the  committee  could 
have  wished.  The  following  is  a  statement  of  members, 
exclusive  of  annual  subscribers  and  honorary  members : — 
1863,  fortnightly  members  966 ;  presentees  284  ;  females 
29— total  1,279.  1864,  fortnightly  members  1067  ;  pre- 
sentees 326  ;  females  85 — total  1,428.  Payment  from  the 
pupiU,  1863— £815  Is.  6Jd. ;  1864r-£336  iSs.  An- 
nual subscriptiono,  1863— £289  16s.;  1864^£265  18b. 
The  committee  regret  that  the  members  have  not  availed 
tbemnelves  more  of  the  advantages  which  the  library 
ofien,  the  issue  of  books  during  the  past  year  being  only 
8,055  against  10,020  in  the  previous  year.  The  commit- 
tee have  considered  the  desirability  of  purchasing  a  num- 
ber of  new  books,  in  order  to  make  the  library  more  at- 
tnotive.  The  fortnightly  meetings  have  been  eminently 
sQocessful,  and  the  best  thanks  of  the  committee  are  doe 
to  those  ladies  and  gentlemen  who  have  so  kindly  given 
their  services  grataitotisly.  The  lectures  and  concerts 
dnring  the  past  year  were  numerous.  Amongst  the  for- 
mer may  be  mentioned  one  by  Mr.  J.  Bower,  "  Popular 
DelosioDs;"  one  by  Mr.  Thomas  Westerby,  "  The  Life  of 
Bamum ;"  one  by  Mr.  J.  H.  Bower,  "  Local  Politics  600 
years  ago;"  one  by  Mr.  Frank  Corzon,  *'  Shakespeare  a 
Workman ;"  one  by  Mr.  W.  F.  Crook,  "  The  Manners 
and  Customs  of  the  Chinese;*'  one  by  Mr.  Wm.  White, 
**  Gold  and  its  Properties ;"  also  readings  and  recitations  by 
Mr.  Samuel  Laycock,  "  The  Lancashire  Poet,"  and  Mr. 
T.  CoUms,  in  the  Lancashire  dialect.  The  classes,  88  in 
nomber,  continue  to  be  the  principal  feature  of  the  Insti- 
totioD.  A  canvass  has  been  made  amongst  the  working 
dasKS,  and  small  bills  have  been  distributed,  pointing  out 
the  varioQs  advantages  which  the  Institution  offers.  The 
best  thanks  of  the  committee  are  due  to  the  voluntary 
teachers  and  penny  bank  assistants  for  their  valuable  ser- 
vices during  the  past  year.  The  attendance  in  the  classes 
was  in  1863—52,789;  in  1864—58,826.  On  the  five 
evenings  in  the  week  nearly  all  the  classes  are  en);aged 
in  elementary  studies.  On  Monday,  Tuesday,  and  Thur^ 
day  reading  from  good  text  books,  carefully  explained  by 
the  teachers,  forms  the  baadn  of  the  work ;  and  in  this  way 
an  outline  of  English  history,  geography,  and  some 
knowledge  of  grammar  is  given.  On  the  Monday  and 
Friday  nights  the  classes  throughout  the  Institute  are 
occupied  with  writing  and  arithmetic.  The  drawing 
classes  show  a  considerable  increase  in  numbers,  and  the 
progress  of  the  pupils  during  the  year  has  been  very 
encouraging.  The  average  monthly  attendance  of  this 
class  was,  in  1863—868 ;  and  in  1864—482.  In  con- 
nection with  the  drawing  class  the  thanks  of  the  members 
are  due  to  Edward  Brooke,  jun.,  Esq.,  who,  in  the  early 
part  of  the  year,  announced  a  prize  of  three  guineas  for 
the  best  design  of  a  garden  vase.  From  the  drawings  of 
the  competitors — each  of  which  are  creditable — the  judges 
awarded  the  prize  to  Mr.  Wm.  Catton.  Mr.  Brooke  fol- 
lowed the  offer  up  by  another  of  six  guineas,  for  model- 
ling the  vase  from  the  drawing,  and  the  work  was  being 


completed.    The  singing  classes  have  made  oonudnaMe 
advance.    The  average  monthly  attendanoe  was,  in  lb^{ 
—164 ;  and  in  1864--208.    The  bookkeeping  elaai  keepi 
up  its  numbers.    The  loom  dasa,  though  not  lo  ntuncr- 
ously  attended  as  it  ought  to  be  in  such  a  large  manu^- 
turing  district  as  Huddersfield,  has  produced  very  satL^ 
factory  results.    In  the  chemical  daas  the  number  on  th^ 
list  is  32.     The  average  attendance  is  24.    The  Fiencfc 
class  has  numbered  twenty  pupils,  and  th«  teacher  Tt\<x\f 
their  progress  as  satisfactoiy.    The  ezcunion  to  Lirerioi 
notwithstanding  its  many  attractions,  proved  fioanciaLWi 
failure.    The  weather  was  very  unfavourable,  and  thip  x 
a  great  measure  accounts  for  the  want  of  sucoeie.    TV 
committee  are  greatly  indebted  to  E,  A.  Leatham,  L«. . 
M.  P.,  for  his  kindness  in  permiting  a  gala  to  be  heli  c 
Whiteley-park.    The  penny  savings  bank  eootiim«!? 
be  prosperous.     In  1863,  the  number  of  depostton  m 
19,666 ;    withdrawals,     3,805  ;    amooot   of  dc^«. 
£2,045  Is.  Id. ;  amount  of  withdrawals,  £1,690  1.VM 
In  1864,  the  number  of  depositors  was  18,000;  »f.- 
drawals,  4,148;  amount  of  deposits,  £2,037  16s.  W^* 
amount  of  withdrawals,  £1,957  186.  7}d.    Theoc^! 
of  accounts  open  December  31st,  1863,  was  3.849.   T* 
number  of  accounts  open  December  31st,  1864,  wa«4if'. 
Mr.  Walter  F.  Crook  has  resigned  the  secretairship.  asd 
Mr.  Joseph  Bate  has  been  selected  as  his  BuooesBor.   Tue 
cash    account    shows     that     the     receipts    has  b^ 
£828   Os.  lOd. ;    and    that   the  balance  in  hand  v» 
£72  108.  lljd. 


EXAMINATION  PAPEB3,  1865. 

{Contmusd/rom  pagt  588. ) 

The  following  are  the  Examination  Papers  set  ia  ^ 

various  subjects  at  the  Society's  Final  Kxaminatiom,  btl. 
in  April,  1865 : — 

DOMESTIC   ECONOMT. 

THftEE   BOtTBS  ILLOWCD. 

1.  Enumerate  under  different  heads  what  Domeed: 
Economy  embraces. 

2.  What  circumstances  would  influence  you  in  chooaa; 
a  dwelling  house  ?  Show  that  a  house  at  a  low  reDt  dut 
be  dearer  than  one  at  a  greater  charge. 

3.  What  are  the  advantases  and  disadvantafcei  <f 
living  in  a  town,  especially  with  referenoe  to  bringiog  a? 
a  family  ? 

4.  Describe  a  simple  and  efficient  method  of  veotilati^' 
a  sitting-room  containing  an  open  fire-place. 

5.  A  small  bed-room,  which  haa.no  fire-place,  is  lighted 
by  a  window,  which  does  not  open ;  explain  fully  why  '- 
would  be  dangerous  to  sleep  in  this*  room  with  the  ()r<v 
shut ;  and  say  how  yoft  would  establish  a  good  t^'sten  <A 
ventilation  in  the  apartment. 

6.  What  are  the  objections  io  a  crowded  dwelhng? 

7.  Is  it  an  advantage  to  a  labourer  to  receive  his  w%zh 
in  small  payments  frequently  rather  than  in  Ivr* 
payments  at  greater  intervals?  Why,  morally  ai'i 
economically  ? 

8.  Calculate  the  loss  to  a  working  man  in  the  cooiv'*  "f 
the  year  which  would  arise  from  his  buying  tea  sod  nsa' 
in  small  instead  of  large  quantities,  supposing  the  iMm\] 
to  consist  of  six  persons. 

9.  Give  advice  on  the  management  of  a  family  oi  fo 
persons  as  regards 

(a.)  Food 
(6.)  Clothing 
(e.)  Dwelling 

the  wages  of  the  father  being  30s.  per  week. 

10.  What  are  the  various  disadvantages  to  thef«iD<7/ 
of  a  working  man  where  the  mother  is  constantly  eiopi<?*-^ 
away  from  home  ? 

1 .  In  out-door  agricultural  employment. 

2.  In  the  mills  of  the  manufacturer. 
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11.  How  do  the  above  employmeniB  Affect  the  fatore 
^peds,  in  iodiutrial  life,  of  children  whose  moihen  ere 
«mployed  ? 

12.  If  yoa  wished  to  secure  a  deferred  annuity  for  life, 
eommence,  for  ine tance,  at  the  age  of  60,  what  ib  the 
Pit  desirable  way  of  doing  M>? 

18.  lo  what  does  the  post-office  savings  bank  differ 
ID  the  old-established  savings  bank  ? 

14.  Calculate  the  relative  cost  of  gas  and  candles;  the 
|.banier  giving  as  much  light  as  three  tallow  candles 
/elve  to  the  lb.,  at  6d.  per  lb. ;  the  three  candles  burning 
.  hour,  and  the  gas-burner  consuming  6  cubic  feet  oi 
s  m  the  same  time,  the  gas  costing  £.  6d.  per  1,000 
liicfeet. 

15.  How  does  breathing  sustain  animal  life,  and  how 
m  it  warm  the  body  ?  What  articles  of  food  are 
iocipally  used  by  the  inhabitaniB  of  very  cold  climates, 
id  why  ? 

16.  Class  the  various  articles  of  food  under  the  heads 

• 

(a.)  Blesh  formers 
(6.)  Heat  givers 
(c.)  Bone  makers. 

Thai  article  of  food  combines  the  three  to  the  greatest 
iteDt? 

17.  In  a  dietary  for  children  would  you  allow  more  or 
«  of  flesh-forming  food^  in  proportion,  than  for  an 
JnltV    Why? 

16.  Show  that  cheap  and  easily-procured  food  may  not 
B  a  constant  blessing  to  the  nation  possessing  it. 

19.  Can  you  account  for  the  alteration  which  takes  place 
1  the  moral  and  physical  character  of  a  poor  Irish 
ihoorer  after  leaving  Ireland  for  one  of  the  colonies? 

20.  Write  a  short  essay  on  the  value  of  the  potato  as  an 
ttide  of  food. 


POLITICAL   AND   SOCIAL  ECONOMY. 

THBEE    HOUBS  ALLOWSn. 

First  teriet  to  be  anttoered  i/jtotnble  throughout. 

1.  Who,  during  this  century,  have  been  the  most  dis- 
oguiflbed  writers  or  legislators  on  subjects  of  political 
OQomy,  and  with  what  doctrines  are  the  names  of  each 
ost  connected  ? 

2.  What  are  the  four  principles  of  taxation  laid  down 
r  Adam  Smith  ?  Whidi  of  them  is  said  to  be  contrary 
I  the  imposition  of  a  duty  on  malt,  and  how  is  that  made 
It? 

3.  What  have  been  the  most  remarkable  instances  of 
doced  taxation  during  the  last  20  years,  and  what  has 
KO  the  result  of  such  reduction  ? 

4.  What  are  the  objections  to  the  employment  of  con- 
st labour  under  the  system  of  assignment,  more  especi- 
lyin  the  case  of  the  skilled  labourer? 

^<  In  what  way,  and  from  what  sources,  is  London  sup- 
ied  with  water ;  and  on  what  principle  is  a  limit  put  to 
e  amoant  of  dividend  that  may  be  paid  to  shareholders 
water  and  other  similar  companies  ? 

Optional  Quesiiont, 

1.  Compare  the  incidence  of  taxati<»i  on  poor  and  rich. 

2.  What  is  the  principle  according  to  which  the  burden 
'  BQpporting  Uie  poor  should  be  apportioned  ? 

3.  What  do  you  understand  by  the  principle  of  reci- 
"ocity  as  applied  to  commercial  treaties ;  and  how  far  Is 
tat  principle  opposed  to  the  principle  of  free  trade  ? 

4.  What  is  tUe  relation  in  which  profit  and  interest 
and  to  each  other ;  and  in  what  way  does  Mr.  J.  Stuart 
iiil  ditfer  from  what  he  says  to  be  the  received  notion 
1  this  subject? 

0.  What  do  you  understand  by  "average  "  in  mercantile 
ngnage ;  and  what  is  the  difference  between  general  and 
uticQlar  average  ? 


GEOGBAPHY. 

TBBUK  BOUBS  ALLOWSD. 

1.  Taking  the  eoiUm  coast  line  of  Britain,  from  the 
Firth  of  Forth  to  the  mouth  of  the  Thames,  name  in 
snocessive  order  the  principal  headlands,  estuaries,  river 
months,  and  seaport  towns  that  fall  within  its  range. 

2.  £numerate,  in  geographical  succession,  the  conntiee 
that  lie  along  the  west  and  south-west  coasts  of  Scotland, 
from  Cape  Wrath  to  the  head  of  the  Solway  Firth; 
also  the  principal  seaports  within  those  limits. 

3.  Make  a  list  of  the  principal  rivers  of  England  and 
Wales,  classifying  them  as  they  fall  respectively  into  the 
German  Ocean,  the  English  Channel,  the  Bristol  Chan- 
nel, or  the  Irish  Sea.    Name  a  town  situated  upon  each. 

4.  Write  a  brief  account  of  any  one  of  the  countries 
of  Continental  Europe,  describing  its  natural  features, 
climate,  productions,  divisions,  and  chief  towns. 

5.  Enumerate  the  North  American  colonies  of  Britain, 
stating  briefly  the  leading  characteristics  of  each,  as  to 
position,  features,  climate,  and  industrial  resouroes. 

6.  Write  a  fuller  account  of  Canada,  stating  the 
distinguishing  conditions  of  its  eastern  and  western 
divisions  (Lower  and  Upper  Canada),  its  industrial  re- 
sources, and  the  position  of  its  principal  towns. 

7.  Enumerate  the  British  Colonies  on  the  Australian 
mainland,  with  the  capital  of  each.  Say  which  of  them 
includes  Cape  York,  the  northernmost  extremity  of 
Australia?  Which  Cape  Leeuwin,  its  S.W.  point? 
Which  Spencer's  Gulf?    Which  Port  Philip? 

8.  Draw  (from  memory)  an  outline  map  either  of 
Canada,  New  Sooth  Wales,  or  Tasmania.  Mark  on  it 
the  chief  natural  features  and  the  places  of  a  few  towns. 

9.  Give  some  account  of  Victoria  (Australia) :  describe 
its  coast  line,  chief  Inland  features,  climate,  industrial 
resources,  population  (in  round  numbers),  and  chief  towns. 

10.  Give  a  similar  description  of  Queensland. 

11.  What  is  known  respecting  the  constant,  or  period- 
ical, movements  of  the  atmosphere  within  the  warmer 
latitudes  of  the  globe.  State,  in  general  terms,  their 
direction  and  limits,  also  the  causes  to  which  they  are 
due. 

12.  What  are  isothermal  lines?  In  what  respect  do 
th|^  differ  from  parallels  of  latitude,  and  how  can  the 
di£terence  be  explained?  Why  do  they  rise  on  the 
western  side  of  either  continent,  and  sink  as  they  are 
prolonged  to  the  eastward  ? 


ENGLISH  HISTORY. 

THBIB  HOUBS  ALLOWXP. 

If,B, — Votes  are  to  be  given  in  aU  eaaee. 

1.  What  were  the  principal  changes  effected  in  England 
by  the  Norman  Conquest? 

2.  What  was  the  commencement  of  the  House  of  Com- 
mons, and  what  have  been  the  chief  epochs  in  the  growth 
of  its  power  ? 

8.  Describe  the  battle  of  Crecy. 

4.  Explain  witan,  socage,  prsmunire,  impeachment,  bill 
of  pains  and  penalties. 

5.  What^ere  the  datms  of  Henry  YII.  to  the  throne 
of  England  ? 

6.  What  was  the  Covenant,  and  what  were  its  effects? 

7.  Mention  the  chief  events  and  measures  of  the  reign 
of  William  III. 

8.  Give  a  short  account  of  the  American  War  of  Inde- 
pendence. 

5f£0ial  Subject. 

9.  What  were  the  effects  of  John's  surrender  of  his 
crown  to  the  Pope? 

10.  Give  the  provisions  of  Magna  Charta. 

11.  Describe  the  battle  of  Lewes. 

12.  Write  the  life  of  Simon  de  Montfort. 

( To  be  continued,) 


696 


JOURNAL  OF  THE  SOOIETT  OF  ARTS,  Auoust  4,  1865. 


It 


If 
ft 
It 


M 
t» 
I* 
If 
II 
l> 


COLONISATION ;  ITS  ASPECTS  AND  RESULTS.* 

By  William  Sroiris,  Eiq. 

The  Genius  of  Eholdhmbn  fob  Colohisoto. 
TbiB  is  doabtleis  primarily  dae  to  the  inflaenoes  of  oar 
geographical  position  and  the  geological  charKter  of  oar 
oomitry.f  If  we  examine  a  terrestrial  globe,  it  will  be 
found  that  Great  Britain  holds  the  advantegeous  position 
of  lying  close  to,  and  yet  detached  from,  the  frontier  of 
the  Old  World,  of  which  it  is  the  nearest  point  to  the 
New  World,  the  broad  highway  of  the  ocean  spreading 
and  stretching  from  the  very  doors  of  her  central  emporium 
to  the  most  remote  of  her  cnstomers.  This  insularity 
causes  easy  aoceasibility  from  and  to  all  quarters  and 
nations,  and  gives  a  much  larger  amount  of  coast  line 
than  enjoyed  by  any  other  nation,  as  will  be  seen  from 
the  following  table : — 

Coanirj.  Coast  Line.               Sqaare  MUm  of  Snrfkoe. 

Europe  1  mile  to  every  156  square  miles  of  surface. 

N.America...  I  „  228 

8.  America ...  1  „  876 

Asia 1  „  459 

Africa 1  „  623 

France 1  „  170 

Great  Britain.  1  „  57 

Her  abundance  of  harbours,  and  numerous  rivers, 
although  insignificantly  small  compared  with  many 
others  in  the  world,  being  nevertheless  of  dimensions 
available  for  inland  navigatioD,  and  unobstructed  by 
rapids  or  waterfalls,  oonduce  to  the  production  of  a  nu- 
merous and  bold  population,  accustomed  to  brave  old 
ocean  in  his  fiercest  wrath. 

In  1862  we  are  reported  to  have  had  an  aggregate  of 
424,000  ships,  of  61,600,000  gross  tonnage,  employed  in 
our  foreign  and  coasting  trade ;  and  throughout  the  year 
nearly  fifty  vessels,  averaging  145  tons  each,  leave  a 
British  port  every  hour ;  while  a  fleet  of  some  hundred 
yachts,  starting  on  a  great  sea  race  from  Cowes  to  Cher- 
bourg— an  unintelligible  fact  to  most  foreigners — attests 
the  aquatic  inclinations  of  our  countrymen. 

All  English  boys  have  an  inborn  love  of  the  sea,  and 
the  most  inland  youth  is  quite  willing  to  run  the  chance 
of  sickness,  provided  he  can  have  a  sea  trip. 

With  comparative  equability  of  climate — such  that 
the  shortest  days  are  sufficiently  long,  and  the  longest 
sufficiently  tempeiate,  to  allow  a  reasonable  amount 
of  work  being  daily  performed  throughout  the  year 
— ^this  island  of  ours  is  suitably  placed  for  obtaining 
the  largest  possible  result  from  human  energy,  being 
neither  prevented  by  the  short  days  and  the  extreme  cold 
of  the  north  nor  by  the  excessive  heat  of  more  southern 
countries ;  and  this  expression  of  national  euergy,  when 
at  all  impeded  at  home,  seeks  its  manifestation  abroad. 
Again,  our  mineral  wealth,  arising  from  the  geological 
nature  of  the  island,  leads  many  seriously  and  coolly 
to  face  danger  of  another  kind.  The  coal  and  metal 
miners  of  England  number  upwards  of  a  quarter  of  a 
million  of  men—about  a  twelfth  part  of  the  male  popula- 
tion of  the  country— and  it  is  scarcely  possible  that  this 
body  of  men  can  descend  into  the  bowels  of  the  earth, 
facing  the  dangers  of  such  an  employment,  without  being 
confirmed  in  their  self-reliance  and  adventuromi  spirit. 

Possessing  an  innate  love  of  independence,  and  the 
national  self-reliance  greatly  developed  by  their  pursuits, 
if  we  add  to  the  seafaring  and  mining  divisions  of 
the  population  the  speculative  spirit  of  the  commercial 
class  and  this  low  condition  of  agricultural  labourers, 
we    find    ample    reasons    and    impetus   for    so    many 

*  See  the  Paper  read  before  the  Society  on  the  3rd  of  May 
last  (p.  405).  The  present  article,  which  will  be  followed  b^ 
others  by  the  same  aatbor.  treats  of  portions  of  the  snbjeet 

which  time  did  not  then  allow  Mr.  Stones  to  tonch  npon. 

En.  J.  8.  A. 

t  Bee  an  able  article  on  *'The  Osnies  of  Boglsnd's  Great 
nesa,"  in  the  Quorterlu  Journal  of  Scimee,  by  Mr.  Penaellv. 
January,  1865.  *    ' 


seeking  abroad  the  aooomplishmeot  of  their  seveial  de- 
sires, each  emigrant  finding  in  some  one  or  otiw  cf 
our  colonies  a  field  suitable  for  his  utmost  exsrtkm, 
the  improvement  of  his  fortune,  and  the  aoqnkitiQD  d 
land,  oDJecta  so  zealottsly  pursued  by  all  FjigiUnt^^n^ 
The  secluded  habits  of  Eoglishmoo  enabling  so  Urge  i 
proportion  of  them  to  exist  without  oaf6,  dob,  "ftntmi^yr 
or  hotel,  is  a  great  feature  in  a  colonising  point  of  viei. 
When  his  allotment  or  run  has  been  selected,  there  ki 
erects  a  hut  or  cottage,  plants  a  garden,  surrooadi  hia- 
self  with  a  few  pet  dogs  and  birds,  and  settles  dova  j 
his  "  home"  for  years.    It  is  remarkable  how  evsD  vtil 
and  highly-educated  dngle  men  will  start  off  ioto  tk 
bush,  and  remain,  with  a  herd  of  cattle  or  flock  of  eiMe;i, 
hundreds  of  miles  from  any  important  town,  withap> 
bability  of  very  rarely  seeing  a  whito  compsoioa  oik 
than  their  own  shepherds  or  stookkeepen.    xlothi^  ki 
an  indomitable   and  self-denying  postponement  &' lAc 
present  to  the  future  could  induce  so  many  to  uodoptaii 
self-banishment.    Present  self-restraint  and  ooofideaps- 
severing  hope  in  the  distant  future.  Is  the  great  Bcrts 
colonial  success.     Nor  ought  we  to  omit  notidDgU 
intense  love  of  sport  and  general  spirit  of  expkn&x 
and  adventure  which  characterize  many  of  tboM  ot'  oc 
coimtrymen  whose  fortunes  do  not  oompel  them  to  rant 
to  a  oolony  for  their  subsistence  or  pecuniary  sdvaouf 
In  a  broad  sense  we  may  say  that  to  English  volaottr 
exertion  most  of  the  exploration  of  the  world  is  ovi^ 
whether  it  be  the  north-west  passage,  the  soorceofutr 
Nile,  or  the  traversing  of  Australia.    All  honour  to  tlM , 

brave  men,  whether  living  or  dead.  i 

I 

Effbcts  of  Eubofbah  Colonuatioh  ufos  Orsn 

Baces. 

For  the  purposes  of  this  paper,  and  speaking  geiMni>. 
they  may  be  classed  into  three  groups  :—Nq;roeK 
Asiatics— Other  coloured  races.  The  first  have  alius 
invariably  been  made  slaves;  the  seoood  have  been  iM)^ 
porated  and  treated  as  fellow-subjects ;  the  fate  of  m 
third  has  been  extermination. 

A  somewhat  melancholy  reflection  must  often  occur  is 
those  who  have  possessed  opportunities  of  ooarencf 
with  the  original  native  inhabitants  of  our  eolooief.  i^^v 
almost  universally  there  exists  a  deep-seated  seotise". 
and  fearful  foreboding,  in  the  minds  of  the  tboogbirJ 
amongst  them,  and  many  such  there  are,  that  their  its 
must  disappear  before  the  European. 

A  strong,  firm  conviction  impresses  them,  ri^og  * 
times  to  a  kind  of  fatalism,  that  gradually,  hot  u  «ni 
as  the  tide  creeps  up  on  the  shore,  their  doom  is  either  tf 
retire,  dwindle,  and  disappear  before  the  psle-fie«  >' 
whom  will  pass  the  lands  of  their  fathers,— or  tojji 
fighting  a  sad  hopeless  battle  of  despair,  their  feeble  gw 
powerleas  to  sustain  them  against  the  fiat  of  the  ^ 
man's  Deity.  Their  native  habits  and  customs  are  ooab 
to  endure  the  shock  of  collision  with  a  ciriliab'oa  t 
which  they  cannot  conform,  and  whose  vices  teo^  ^ 
their  rapid  diminution;  and  the  result  is  tlie  n« 
whether  we  take  the  case  of  the  most  warlike  with  vb^ 
we  have  come  in  contact — the  New  Zealanden,  or  on  t» 
other  hand  the  very  low  race  of  Australians. 

The  following  extract  from  a  Tasmaniio  oev^P^ 
bean  on  this  subject : —  ^ 

"  The  ffobart  Town  Mercury  notices  the  prsMOce  ti.  y 
last  government  ball  in  that  town  of  the  list  liriD^o^ 
represenUtive  of  the  aboriginal  race  of  Tasmanis«  <coc» 
panied  by  three  aboriginal  women,  the  sole  sorvif on^ 
their  nation  on  the  female  side.    It  is  ^*°^* J^T 
some  degree  of  accuracy,  that  the  natives  numbered  »^* 
2,000  in  1830.  but  have  of  late  years  been  rtm  J* 
appearing   under   the    *•  civilising "  influeocei  f»^ 
colonial  government.    In  former  times  they  were  &«^ 
with  great  cruelty  and  barbarity  by  the  ®®^?*"*'ir\, 
the  year  mentioned  a  plan  for  transportiog  ^J 
Flinder*s  Island,  and  keeping  them  there,  «•«  f<^ 
The  result,  whkh  hjid  been  foreseen  bfvm*^*'^ 
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y  the  four  samving  iDdividoalfl  who  were  present  at  the 
overoor's  bftll."  The  Hobari  Town  Mereury  concludes 
ts  notice  of  this  incident  as  follows  :^>**  With  whom  does 
Im  blame  of  this  rest  ?  Most  assuredly  not  altogether 
ith  the  natives  themselves.  No  one  can  say  with  truth 
ttt  they  were  not  as  much  sinned  against  as  sinning  in 
ittstera  that  befell  them.  The  original  population  is 
one,  and  their  extinction,  as  a  race,  was  probably  as  in- 
ritable  as  it  is  inscrutable.  As  savages  they  were  found, 
I  savages  they  lived,  and  as  savages  tney  perished.  Such 
1  event  is  deserving  of  some  notice."  Is  it  ever  to  be  so  ? 
I  it  a  necessary  law  of  this  earth?  Garibs,  Bed  Men, 
lutraltans,  Tasmanians,  New  Zealanders  all  cease,  and 
nir  places  are  taken  by  the  Anglo-Saxon  race. 
In  ail  moderate  climates  Europeans  seem  to  have  snp- 
knted  the  native  races;  only  in  the  extremes  of  hot  and 
lid  coontries  has  co-existence  been  possible;  and  eveu  in 
t  climates,  hanhness  of  treatment,  degradation,  and 
iveiy  have  been  the  leading  characteristics  of  conduct  on 
w  part  of  the  invaders,  until,  by  the  almost  total  dis- 
ipearance  of  the  aborigines,  the  necessities  of  the  labour 
qairements  of  the  colonies  have  had  to  be  met  by  the 
itrodactiou  of  the  hardy  African  race.  Whether,  on  the 
rhole,  that  race  has  to  thank  or  carse  our  colonisation  is 
difficoU  question  to  answer,  as  will  be  evident  by  a 
lomeot's  consideration  of  the  moral  and  social  debase- 
leot  broQght  upon  Africa  by  its  internal  wars  for  the 
staining  of  slaves  for  sale,  the  miseries  to  which  the 
»r  wretches  are  exposed  in  transit,  and  the  eventual 
loditioQ  of  the  daves,  without  hope,  family,  or  life, 
It  at  the  will  of  others.  £very  thinking  Euglishman, 
bo  regards  the  contest  recenUy  concluded  in  North 
merica  must  feel  profoundly  thankHil  that  thirty  years 
;o  this  country  roused  itself,  at  the  loud  call  of  noble 
en,  some  of  whom  are  still  amongst  us,  enjoying  a  green 
d  age,  to  incur  the  expense  of  rMressing  a  great  moral 
ime,  and  at  the  lar^e  price  of  £20,000,000  the  blot  ot 
tvery  was  removed  from  our  flag  and  country.  From 
le  lat  August,  1835,  no  slave  has  been  held  by  a  British 
IM-     Great  cost,  did  we  say  ?    Can  freedom  be  dear 


at  any  price  I  This  price  vanishes  into  utter  insignificance 
when  compared  with  the  already  huge  avalanche  of  debt, 
some  £600,000,000,  which  is  rolling  over  the  States  of 
North  America.  Throughout  that  vast  continent  the 
serpent  still  gnaws  on,  poisoning  the  roots  of  all  domestic, 
social,  and  political  happiness,  filling  the  national  mind 
and  soul  with  increasing  discord  and  hatred — ^bitter,  in- 
tense, and  lasting — the  distrea  of  the  widow  and  the  wail 
of  the  orphan.  Attempt  to  disguise  it  as  we  may,  the 
question  at  the  bottom  is,  slavery — property  in  human 
blood  and  bones^man  a  chattel.  In  the  interval  between 
the  writing  and  printing  these  notes,  four  millions  of  human 
beings,  without  the  slightest  preparation,  have  been  libe- 
rated from  slavery.  Time  only  will  show  whether  the 
feared  results  will  be  realised.  Truly  slavery,  whether 
in  its  initiative,  continuation,  or  conclusion,  is  '*  a  biiter 
draught." 

As  a  memorial  of  the  payment  made  to  dear  the 
British  national  conscience,  the  subjoined  table,  of  the 
compensation  prices  paid  to  the  owners  for  their  slaves  in 
our  several  colonies  may  not  be  without  intei-est ;  and  I 
submit  for  consideration  when  the  decay  of  some  of  the 
West  India  estates  is  so  prominently  brought  forward, 
that  as  the  principal  item  in  the  value  of  the  properties 
consisted  in  the  number  of  slaves,  and  as  they  were  re- 
deemed by  the  British  public,  it  would  be  scarcely  fair  to 
expect  the  plantations  to  be  as  profitable  as  formerly, 
which  seems  to  have  been  anticipated  by  many  planters. 
Time  is  bringing  about  a  better  adaptation  to  the  new  state 
of  society. 

It  has  been  stated  that  the  emancipated  negroes  do  not 
increase  in  numbers  as  they  did  whilst  in  a  state  of  sla- 
very, owing  to  vicious  indulgences.  But  this  statement 
seems  harcUy  borne  out  by  the  population  columns;  and  aa 
the  increase  cannot  be  owing  to  any  large  influx  of  Euro- 
peans, and  the  immigration  of  Coolies  can  scarcely  ac- 
count for  the  increment,  it  must  be  inferred  that  the  black 
population  does  not  diminish,  as  has  been  supposed,  but 
the  contrary. 

There  is  one  point  of  view  in  connection  with  the  surging 


ABLE  BHOWISO  THS  HlOHXST  AND  LOWBST  VaLUB  OF  SLAVES  IK  THE  BbTTISH  GoLONIES,   AT  THE    TllfB  OF  THE 

Emancipation;  the  Highest  and  Lowest  Compensation  given;  the  Number  of  Slaves  in  baoh;   Gboss 
Anoont  paid  to  kaoh  Colony;  and  the  Population  of  baoh  Colony  in  1850  and  1861. 


COLONY. 


tmaica 

vbadoes  

tinidad 

ritishOaiana  

obsgo 

wnada 

%  Vincent 

••Lucia 

omioica 

Wigua 

i.Kitts :. 

ODduras   .„.., 

Brmada , 

»haiii«8 

»po  of  Good  Hope 

wiritius    

[ontaerrat ', 

wis  

irgia  Uands"!!!!! 


Avnuoi  YiLus  or  a 
Slatb  as  Afpbausd 

BT  VALUBBS. 


CoxmrsATioir 

AWABOBD. 


Hiffheit. 


£ 

79 
100 
170 
230 
110 
120 
117 
120 

76 
146 

80 
225 
108 

80 
158 
144 
100 

62 

85 


Lowest. 


£ 

83 

20 

89 

93 

40 

41 

60 

40 

85 

32 

29 

69 

28 

19 

71 

52 

34 

30 

40 


Hlgheft. 


£ 
31 
39 
83 
87 
53 
60 
43 
50 
28 
35 
40 
109 
31 
34 
64 
56 
25 
24 
28 


I^IWMt. 


£ 

14 


rr 
I 


44 
35 
19 
21 
22 
17 
13 

7 
16 
29 

8 

8 
29 
20 

9 
11 
13 


Nn&ber 
of 

SlavM. 


265,290 

66,638 

17,539 

69,679 

9,078 

19,009 

18.114 

10,328 

11,664 

23,350 

16,667 

1.587 

3.314 

7,734 

29,111 

56,699 

5.026 

7,225 

4,318 


Amount 

of 

Ckanpeuation. 


5,858.977 

1,659,316 

973,442 

4,068.809 

226.746 

670,733 

654,716 

309,658 

265.072 

415,178 

809,908 

96,671 

48,263 

118,683 

1,193,086 

1,986,099 

100,664 

146,976 

70,177 


POFULAnON. 


1860. 


377,433 
L22.198 
68.600 
127,695 
13,028 
28,927 
30,128 
24.516 
22.220 
36,178 
23,177 

11,092 

23,410 

286,279 

L80.863 

7,366 

9,671 

6,689 


1861. 


441,255 

162,727 

84,438 

148.026 

16,410 

31,900 

31,765 

26.705 

26,065 

36,412 

24.440 

26,635 

11,461 

35,487 

267.096* 

310,050 

7,645 

9,822 

6,051 


1868. 


In  addition  to  the  pwoxdarj  compensatioa  given,  the  •Ibvm,  It  will  be  recollected,  were  required  to  lerre  an  apprenticeship  fbr  a  term 
7«in-.iix,  If  I  lemember  correeUlr.  One  extraordinaiy  Item  la  ftmnd  in  the  "  Antigna  **  Account,  conBisting  of  an  appralaed  Talae  of  a 
»T«  uadar  the  **  Aged,  diaeased,  or  non-efisoUTe  **  dan,  Sd«,  and  oompenmtlon,  l|d. 


698 


JOURNAL  OF  THE  SOOIBTT  OP  ARTS,  August  4,  1865. 


over  the  native  populations  by  the  Anglo-Saxon  race  which 
mufxt  not  be  altogether  omitted,  and  that  is  the  fact,  that 
where  we  do  not  exterminate  them,  we  undoubtedly  oauie 
the  lower  daaees  amongst  them  to  be  treated  with  more 
joatioe  than  they  received  under  the  rule  of  their  native 
Gfaie&  or  princes,  and  to  that  extent  oar  governance  ia  an 
advantage.  India  may  be  referred  to  as,  on  the  whole, 
affording  a  satisfactory  illoatratlon  of  the  improved  con- 
dition, under  our  rule,  of  the  lower  claisea  of  the  popu- 
lation. 

The  demand  for  cotton  appears  to  have  thrown  a  bright 
and  joyous  sunlight  upon  India,  and  opened  to  the  native 
population  the  road  to  a  new  status ;  and  while  this  com- 
mercial advantage  is  felt  by  its  myriad  population,  even 
to  the  very  lowest,  the  wise  institution  of  the  Star  of 
India  is  flattering  to  the  higher  classes,  satisfying  the 
Elastem  craving  lor  decoration.  The  double  passions  of 
wealth  and  distinction  being  thus  gratified,  the  recipients 
are  more  firmly  attached  to  the  empire  which  confers 
theae  advantages  upon  them. 


Jftltt   ^tt. 


Appeal,  which  pronounced  thai  the  picture  in  qotttioo' 
which  is  on  the  public  way,  should  be  conaideied  si  pnUie 
property,  and  not  to  be  alienated  for  purposei  of  printc 
speculation  of  any  kind  whatever  I  The  evidsnoe  id- 
duced  before  the  judges  is  not  given  in  the  report,  but  k 
is  to  be  presumed,  in  order  to  account  for  sod)  a  dtcifUL, 
that  the  origin  and  true  proprietorship  of  the  work  vet 
involved  in  perplexity,  and  that  the  only  way  of  lud^^ 
the  knot  was  to  cut  it. 

Amtubnt  SitiVBB  Wabs.— An  interastiog  specimen  if 
very  old  chased-work  in  silver  has  recently  bMo  ink, 
covered,  during  the  demolition  of  a  house  at  T(mloo> 
lieved  to  be  of  Roman  construction.  It  is  a  Unirirt 
famille,  or  vessel  for  holding  holy  water,  in  a  ^m 
apartment,  and  consists  of  a  small  cup  or  tazza,  fpp?»Vi 
by  a  chain  from  a  winged  figure,  all  in  manive  vlw,tai 
ornamented  in  rtjxmui  by  the  hammer,  in  the  styU  cf  l^ 
early  period  of  the  Christian  era.  It  was  destined  t-  me 
melting  pot,  when  H.  Comte,  a  watchmaker,  noA  h 
from  destruction. 


Thb  Palais  Sobiarba  at  Bomb. — The  collection  of 
Prince  Schiarra,  which  contains  some  very  fine  works, 
amongst  others,  the  **  Violin  Player,*'  by  Raphael ; 
**  Vanity  and  Modesty,"  by  Leonardo  da  Vinci ;  a  "  Saint 
Sebastian,"  by  Perugino ;  a  "  Portrait  of  Titian,"  by 
himself;  and  a  "  Magdalen,"  by  Guido  Reni,  had  a  very 
narrow  escape  the  other  day  when  the  palace  was  on  fire. 
Their  destruction  would  have  been  still  more  lamentable 
from  the  fact  that,  in  consequence  of  a  law  suit  amongst 
the  heirs  of  the  late  Prince,  the  galleiy  has  been  closed 
for  several  years,  and  therefore  the  works  are  but  little 
known  to  aroateura. 

Rosa  Bonheur. — ^This  artist  received  the  other  day 
another,  but  rather  costly,  proof  of  the  estimation  in  which 
her  works  are  held.  It  will  be  remembered  that  some 
time  since  she  was  summoned  by  a  dealer  to  deliver  a 
picture  which  she  had  undertaken  to  paint  for  him,  and 
which,  for  reasons  not  stated,  she  refused  to  do.  The 
court  ordered  the  artist,  under  penalties,  to  deliver  the 
work  within  a  given  time;  against  this  decision  Rosa 
Bonheur  has  appealed,  and  the  superior  court  has  con- 
demned her  to  pay  M.  Pourchet  four  thousand  francs  for 
not  having  fulfilled  her  engagement  to  paint  for  him,  at 
a  price  specified,  the  picture  in  question. 

TouiiOUSB  E^HiBmoN. — The  importance  of  the  pro- 
vincial exhibitions  of  pictures  in  France  may  be  estimated 
by  the  fad  that  the  late  show  of  the  kind  at  Toulouse — 
not  one  of  the  principal  local  exhibitions — included  no  less 
than  766  works  of  art.  Of  the  artists  exhibiting,  about 
a  hundred  and  seventy  were  of  Paris,  and  about  the  same 
number  belonging  to  the  department  of  which  Toulouse 
is  the  chief  town. 

Dboorativb  Scdlptubb  in  Paris. — The  facade  of  the 
new  buildings  of  the  Palais  de  Justice  is  just  finished, 
and  exhibits  a  large  amount  of  sculptural  decoration,  in- 
cluding six  colossal  statues  in  granite — *' Prudence  and 
Truth,"  from  the  chisel  of  the  late  foulptor  Puret; 
"  Power  and  Justice,"  by'M.  Jaley ;  "  Punishment  and 
Protection,"  by  M.  Joutfroy.  An  emblematical  figure 
of  **  The  Law,"  also  by  M.'  Dnrct,  is  about  to  be  placed 
at  the  head  of  a  fine  double  flight  of  steps  leadmg  to 
the  courts  of  assize ;  and  over  the  porch  of  the  same  two 
oariatides  supporting  the  tables  of  the  law  and  a  sitting 
figure  of  Justice,  by  M.  Perraud. 

Property  in  Works  of  Art. — A  curious  question  of 
property  in  a  work  of  art  occuired  the  other  day  in  Genoa. 
The  picture  of  the  Madonna,  by  Piola,  on  the  wall  of  a 
house  in  the  Rue  des  Ort^vres  in  that  town,  is  well  known 
to  all  artistic  travellers.  The  property  in  this  work  has 
been  for  a  long  time  contested  by  the  authorities  of  the 
town,  the  proprietor  of  the  house,  and  other  persons. 
The  matter  has  recently  been  decided  by  the  Coort  of 


PovTUOUESE  BxHiBiTioH.— The  Portuguese  aathontit 
by  way  of  marking  their  appreciation  of  the  reidira 
exhibited  by  the  French  government  in  coQtrit«>'i:e 
specimens  of  the  productions  of  the  Imperial  factone^  ^ 
Sevres,  the  Gobelins,  and  Beauvais,  have  called  a  F{<e'ii 
meeting  of  the  commission  at  Oporto,  and  have  ^^a 
official  vote  of  thanks  to  the  Imperial  government,  &;  iii 
same  time  nominating  M.  de  G^rando,  the  Freii 
Consol  at  Oporto,  and  who  was  previously  a  memt»:fi 
the  grand  council  of  the  exhibition,  a  member  of  tte 
central  executive  committee. 

Bismuth.— This  metal  has  of  late  yean  ri»D  > 
siderably  in  price.  Amongst  other  causes,  some  jocsik 
have  stated  that  two  or  three  yeara  ago  a  company  »a 
formed  to  work  an  invention  by  whicb^  gold  was  Xfj » 
made  by  the  transmutation  of  bismuth  into  that  m^ 
and  that  large  quantities  of  the  former  metal  had  i^ 
bought  up  for  this  purpose.  Whether  such  an  entei^ 
was  or  was  not  entered  jipon  does  not  appear.  Tbe  :> 
lowing  is  a  list  of  the  prices  :>- 

1844 lOd.    to     2s.  Od.  per  lb. 

1846 as.  Od.     „      4s.  Od. 

1846 4s.  Od.    „      3a.  8d. 

1847 3s.  3d.    „     2s.  ed. 

1848 2s.  6d.     „      2s.  Od. 

1849 2b.  Od.     „      28.  6d. 

1860 2s.  6d.,  28.,  2s.  6d. 

1861 

1852 

1863 

1854 

1866 

1856 

1867 „ 

1868 «28.6d.    to     3s.  6d. 

L859 3s.  6d.     „      48.  6d. 

1860 48.  6d.    „      6s.  6d. 

1861  6s.  6d.    „      98.6d.     . 

1862  I   ^^'^'  >^  20s.  Od.     ..    wJj;' 

^®^2 ills.Od.  ...  ..   tt^ 

1863 lis.  Od.  „  10s.  6d. 

1864 10s.  6d.  „  lis,  Od. 

1866 10s.  6d.  „  lis.  Od.     „ 

Up  to  1844  a  large  quantity  of  bismuth  wss  prodocr^ 
this  country  from  cobalt  ores  in  the  old  way  ofrmr 
but  a  new  way  of  treating  such  ores,  then  intw*^ 
necessitated  the  loss  of  much  of  tbe  Manow-  *^^' 
since  that  time  we  have  been  chiefly  soppb'ed  m)ai  >« 
Saxon  and  Bohemian  mines.  In  1846  there  «« »J'^ 
demand  for  a  oomposition  to  mBke  roUen  "^^?Tl 
priDten,  imismg  th«  prioe  for  a  ftfw  mootfai.  Ul^""^ 
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ippiy  began  to  fall  off,  and  in  1861-2  there  was  a  very 
,rge  extra  demand  for  meiiicinal  preparations,  which,  to 
certain  extent,  still  eontinuee,  but  the  demand  for  me- 
taaical  use  has  since  that  time  been  very  trifling.  New 
QTces  of  sapply  are  opening,  and  prices,  it  is  said  on 
xxi  authority,  are  likely  to  fall. 

The  Silswobu  coltunsts  in  France  announce  the  birth 
hatching  of  the  larva  of  the  Bombyx  atlast  an  enor- 
omlj  large  silk  moth.  This  gigantic  moth  has  never 
fore  been  seen  alive  in  Europe ;  and  if  it  can  be  intro- 
iced  into  France  it  will  prove  of  the  greatest  commercial 
lue.  Its  cocooo  is  extremely  large,  and  weighs  nine 
inunes,  whilst  those  of  the  ordinary  worm  do  not 
ceed  tvo  grammes  in  weight.  The  grub  lives  on  the 
iTes  of  a  species  of  barberry  sbrob. 

New  Mods   or    Pbbpabimo    Wort.  —  The  Brewert^ 

vnud  states  that  an  invention  has  been  registered  by 
,  Hychen,  of  Paris,  for  a  new  way  of  preparing  wort  in 
9  maiung  of  beer.  His  plan  is  as  follows : — '*  1  thi-ow 
OD  the  ground  malt,  intended  for  the  vat,  enough  cold 
Uer  to  lorm  a  thick  mass.  I  take  care  to  mix  well  the 
Ut,  to  let  the  water  penetrate  into  all  its  parts.  I  then 
t  liw  mixture  rtmsin  for  about  an  hour,  to  obtain  the 
solution  of  the  diastase;  at  the  end  of  that  time  the 
:o(:n  of  water  is  let  out  containing  the  dissolved  diastase, 
iniog  well,  1  add  to  the  mass  in  the  vat  or  copper, 
ucbever  it  may  be,  which  still  contains  a  notable 
aQtity  of  diastase,  a  sufficient  quanity  of  hot  water  to 
rivo  at  a  temperature  of  76  deg.  The  mixture  being 
rfectly  homogeneous,  I  let  it  remain  some  time,  and 
eo  boil  it  or  let  it  attain  at  least  a  temperature  of  90 
g.,  be  it  in  the  vat  (if  there  is  a  way  of  introducing 
am)  or  be  it  in  the  copper,  tmt  mind  and  stir  it  well, 
the  malt  will  adhere  to  the  sides  oi'  the  vat  or  copper. 
Kp  it  boiling  for  about  an  hour,  taking  care  to  stir  it 
Qfltantly ;  remove  it  then  to  the  vat  (it  the  boiling  has 
eo  effected  in  a  copper),  and  let  it  oool  down  to  75  deg. ; 
V  should  be  added  the  best  part  of  the  dissolved  diss- 
le,  which  being  nearly  cold,  produces  a  fresh  coldness. 
1  tbid  shuuid  be  done  whilst  stirring,  which  must  be 
Qtinued  for  some  time  afterwards.  Let  the  mass  stand 
'  aboat  another  hour,  and  then  let  off  the  wort,  which, 
Uie  tempering  has  been  successful,  should  be  quite  bright 
d  clear,  having  a  soft  and  agreeable  taste.  You  may 
w  add  to  that  remaining  in  the  vat  the  rest  of  the  dis- 
Ted  diastase  and  enough  water  to  raise  the  temperature 
75  deg.,  and  again  proceed  in  the  manner  before 
riaed.  If  the  malt  in  the  first  place  has  been  properly 
)and  from  the  first  tempering,  nearly  all  the  starch 
tl  have  been  tamed  to  sugar ;  bat  if  the  ground  malt 
inot  been  enough  crushed,  you  make  with  profit  a 
^  or  several  temperings,  in  which  case  you  must  be 
2^  of  your  diastase.  By  this  proceeding  all  the 
isting  starch  is  converted  into  sugar,  which  augments 
Miderably  the  quantity  of  wort,  and  makes  it  singularly 
ght  and  clear;  it  does  not  contain  any  particle  of 
lidine,  and  is  perfectly  free  from  dextrine ;  and,  again. 
og  nearly  all  sugar,  it  results  that  the  beer  manu- 
tui-ed  has  a  very  agreeable  taste,  and  will  keep  a  con- 
erable  time  without  turning  sour." 


(&0inintrrt« 


The  Fbbhok  Winb  Tbadb. — The  vines  everywhere 
^niise  well,  presenting  a  brilliant  aspect,  which  induces 
^t  hopes  both  in  respect  to  quality  and  quantity.  In 
»t  vineyards  the  vintage  will  begin  early  this  year. 
^ehmah  K'bast. — The  payments  made  for  German 
i«^  yeast  during  the  last  ten  years  will  probably  excite 
ue  surprise  from  their  magnitude.  In  1855,  the  value 
ibis  import  was  £143,851;  in  1856,  £171,374;  in 
57,  £180.378  ;  in  1858,  £111,539;  in  1859,  £172,215; 
18G0,  £184,079 ;  in  1861|  £186,337;  in  1862,  £204,404; 


in  1863,  £209,837;  and  in  1864.  £231,748;  a  yearly 
increasing  amount,  and  forming  an  aggregate  value  in  the 
ten  years  of  wore  than  one  million  and  three-quarters 
sterling  for  this  simple  article. 

Chuesb  Tea  and  Silk. — The  shipments  from  Chinese 
ports  to  the  latest  dates  were  117,9l3,545lbs.  of  tea,  being 
722,2021bs.  above  last  year's  export,  and  30.719  bales  of 
silk,  nearly  10,000  bales  less  than  last  season. 

Hops. — While  the  import  of  foreign  grown  hops  appea^ 
to  have  fallen  off  this  year,  they  have  very  greatly  in* 
creased  since  1850.  In  that  year  the  imports  were 
6,479  cwt. ;  in  1854, 119,040  cwt. ;  in  1861, 149,176  cwt. ; 
and  in  1863,  147.281  cwt.  The  value  has  increased  con- 
siderably. In  1860,  £568,901;  in  1861,  £657.763;  in 
1862,  £723,034 ;  in  1863,  £626.660 ;  in  1864,  £549,868. 

TiMBBB  AMD  WooD. — There  seems  an  increasing  de- 
mand for  timber,  judging  by  the  increase  in  the  imports  of 
last  year.  In  1855  the  value  of  the  timber  and  wood  im* 
ported  was  £3.567,870;  in  1860,  '61  and  '62,  an  average 
of  £4,500,000 ;  in  1863  and  '64,  nearly  £5,000,000.  Of 
these  sums  foreign  timber  and  wood  contributed  in  1856, 
£1,645,108 ;  in  1860,  £2,238,021 ;  and  in  1864,  £2,669,585. 

Wool. — There  is  not  an  active  demand  for  English 
wool  among  the  staplers  in  the  maoufiustoring  districts, 
and  the  collectors  of  wool  do  not  find  it  easy  to  sell  at 
rates  current  a  few  weeks  past.  There  is,  however,  more 
than  an  average  cousumption,  and  prices  can  hardly  be 
quoted  lower.  The  manufacturers  are  well  employed  in 
the  clothing  districts,  and  the  value  of  colonial  and  other 
wool  is  well  sustained.  The  progress  of  the  woollen 
trade  has  fully  kept  pace  with,  and  perhaps  out8tripped, 
the  advance  in  the  imports  of  the  raw  material.  Thus 
the  value  of  the  woollen  and  worsted  manufactures  ex- 
ported from  the  United  Kingdom  in  1850,  was  £8.588,690. 
In  1853  it  made  a  bound  to  £10,172,182 ;  in  1859  they 
made  anoLher  great  stride,  going  to  £12,053,708.  In  1862 
they  rose  to  £13,148,431 ;  and,  in  1864,  to  £18,566,078. 
Last  year's  figures  were  of  course  swollen  by  the  high 
price  of  raw  material,  hot  1864  was,  nevertheless,  a  pro- 
gressive period.  These  details  refer  wholly  to  the  export 
trade ;  l>ut  the  home  demand  for  woollen  and  worsted 
goods  has  also  immensely  expanded  during  the  last  fifteen 
years. 

Bebt-boot  6oaAB.~The  followmg  is  from  the  Journal 
du  FabrieantM  ek  Sucre  of  July  27th  : — **  Floods  of  rain 
have  followed  the  violent  storms  which  have  borne  de- 
vastation into  the  North,  I'Aisne,  I'Oise,  and  La  Somme ; 
the  beet-root  again  shoots  forth  vigorously,  but  has  in 
many  places  lost  its  leaves  from  the  effects  of  the  hail, 
while  the  grey  worms  or  other  insects  continue,  wherever 
they  have  settled,  the  course  of  their  destruction.  Such 
are  the  salient  facts  of  the  position  of  a  crop  the  appear- 
ance of  which  begins  to  manifest  itself,  although  its  result 
is  yet  difficult  to  estimate.  Thus,  as  we  have  previously 
said,  a  good  part  of  the  cro;>,  about  two- thirds,  is  out  of 
the  question ;  its  return  will  reach  probably  more  than 
that  of  the  average ;  as  to  the  rest  it  is  impossible  to  make 
the  least  valuation.  With  these  late  rains  it  is  to  be 
feared  that  the  plant  will  for  a  long  time  remain  green, 
and  will  then  ripen  badly.  On  the  other  hand,  the  beet- 
root which  has  lost  its  leaves  will  be  retarded,  and  the 
new  leaves  will  form  to  the  prejudice  of  the  saccharine 
part.  In  Germany  and  Belgium  where  they  suffei  the 
same  phenomena  of  temperature  as  in  France,  there  exists 
also  a  great  deal  of  uncertainty  about  the  future  of  the 
crop,  which  everyone  agrees  to  consider  as  incapable  of 
exceeding  that  of  the  past  year,  which,  in  the  Zollverein, 
reached  the  amount  of  165,000  tons,  and  which,  com- 
pared to  a  normal  year,  such  as  that  of  1862-63,  was 
much  better  than  in  France,  laken  altogether,  it  seems 
to  follow  from  this  information  and  these  estimates,  that, 
on  the  whole,  there  will  be  this  year  in  Europe  at  least 
as  much  sugar  as  last  year,  and  that  the  surplus,  if  sur« 
plus  there  should  be,  depends  entirely  on  the  temperatore 
from  now  to  the  end  of  September,  that  is  to  say,  fh>ni 


600 


JOURNAL  OP  THE  SOOiBTY  OP  ARTS,  August  i,  1865. 


the  last  shoot  of  the  beet-root  to  its  ripening.  The 
ravages  wrought  on  the  beet-root  by  numerous  worms, 
continue  to  form  the  chief  object  of  thought  with  them 
and  the  growers,  who  seem  josti6ed  in  feeling  surprised 
that  no  oflficial  commission  has  been  charged  with  the 
gtudy  of  this  question,  on  which  depends,  in  a  great  mea^ 
sure,  the  future  of  one  of  the  most  considerable  trades  of 
the  country." 


€a]mi. 


TsLEGBAPH  TO  MiLBOUBHB.  —  Melboume  has  been 
brought  into  telegraphic  communication  with  London  by 
the  opening  of  Uie  Anglo-Indian  line.  The  fint  press 
message  reoeiy^  in  Victoria  was  published  in  the  Mel- 
bonrne  Argua  of  the  19th  April.  It  was  despatched  from 
London  on  the  20th  March,  and  but  for  an  unfortunate 
accident  to  the  steamer  Ifadratt  it  would  have  been 
delivered  in  Melbourne  on  the  13th  April,  or  just  23  dajrs 
after  its  despatch. 

The  Ean  Davldto  Distbiot,  Nsw  South  Wales. 
—An  interesting  report  has  been  drawn  up  by  the  Assist- 
ant Commissioner  of  the  Albert  district  of  a  tour  through 
what  has  been  known  as  the  dry  country,  to  the  east  of 
the  Darling,  and  lying  between   that   river   and   the 
Lachlan.    Mr.  Byrne's  journey  extended  over  700  miles 
of  this  country,  and  his  report  as  to  its  capabilities  is 
favourable.    Three  or  four  years  ago  the  occupation  of 
this  countiy  was  considered  ramote ;  the  river  frontages 
were  taken  up  by  settlers,  but  it  was  thought  dangerous 
to  settle  beyond  the  reach  of  the  river.    But  the  comple- 
tion of  the  railroad  to  E^uca,  together  with  the  increased 
BQpply  of  steamen  on  the  Darling,  has  lessened  the  diffi- 
culties of  transit,  and  given  a  greatly  increased  value  to 
the  Und.    The  necessity  for  finding  fresh  pastures  for  the 
increase  of  flocks  and  herds,  together  with  the  emigration 
of  squatten  from  Victoria,  has  stimulated  the  demands  for 
sheep  runs  in  this  district,  and  so  far  as  the  taking  up  of 
tnah  pasture  land  is  concertied,  this  portion  of  the  colony 
of  New  South  Wales  has  been  the  most  progressive.    Mr. 
Byrne,  in  his  report,  divides  the  country  he  traversed  into 
four   varieties  —  the  mountainous,  the  undulating,  the 
salt  bosh  and  the  scrub.    The  first  three  can  be  mostly 
utilized ;  though  some  of  the  more  mountainous  portions 
seem  too  rugged  to  be  very  inviting.    The  salt  bush 
country  is  not  all  plain,  as  has  been  generally  supposed, 
though  there  are  very  large  stretches  of  level  country  in 
it ;  the  gullies  in  this  broken  country  may  hereafter  be 
found  to  ofler  fine  opportunities  for  making  dams  for  the 
stowage  of  water.    On  the  flat  country  Mr.  Byrne  felt 
the  want  of  water  very  much,  and  his  party  was  on  one 
occasion  three  days  without  it.    The  creeks  that  run 
down  from  the  hiUy  country  soon  vanish,  as  the  soil  is 
very  absorbent.    Wells  and  tanks  are  absolutely  neces* 
sary  for  the  plain  country.    Except  in  localities  where 
irrigating  canals  can  be  cut  firom  the  river,  Mr.  Byrne  does 
not  speaK  of  permanent  water  anywhere ;  even  in  the 
mountainous  districts  the  larger  creeks  do  not  appear  to 
retain  water  for  more  than  three  or  four  months  after 
rain.    The  formation  in  these  ranges  is  mostly  limestone, 
which  is  not  considered  the  best  for  the  production  of 
nutritious  grasses.    The  undulating  countiy  contains  a 
&ir  supply  of  timber;  the  soil  is  a  soft,  red  loam,  and 
bean  a  very  good  herbage.    It  is  heavy  to  travel  over, 
and  it  will  probably  be  found  that  railroads  are  the  best 
roads  for  Riverina.    Across  the  level  country  lines  suited 
for  the  traffic  could  be  made  for  £3,000  to  £4,000  per 
mile. 

Pboviszov  ahd  Laboub  Mabkst  in  the  Colonies. — 
The  following  Table,  extracted  from  Messn.  Silver  and 
Co.'s  "  Emigration  Circular,"  gives  the  prices  of  provisions 
and  the  wages  of  various  classes  of  labour  in  the  colonies, 
at  the  dates  mentioned  :— 
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Lb  (Eutbeb  db  Layouixb.  Edited  by  M.  OamM. 
d  volame.  Fuia. — ^M.  Danus,  of  the  EVenoh  Institut, 
M  jQit  preiented  the  third  volnme  of  the  works  of  the 
moas  chemiit  LftTOtrier  to  the  Academy  of  Bdenoes  of 
iris.  All  the  world  knows  howTSst  were  the  servioes  of 
it  great  chemist,  but  few  are  aware,  perhaps,  that  he 
(1  a  victim  on  the  seaffi>ld.  M.  Damas'  work  will 
wtly  increase  the  interest  that  sarroonds  the  name  of 
iToiuer,  who  was  not  only  a  chemist,  bat  a  labonrer  in 
most  all  branches  of  physical  science.  Amongst  the 
w  practical  remaiDs  of  his  labonrs  that  exist  is  s  gigantic 
ermometer  which  Lavoisier  oonstmcted,  and  which  still 
Mti  in  the  cellars  of  the  Observatory  of  Paris.  The 
ject  of  this  instrument  was  to  exhibit  variations  of 
mperatore  however  slight,  and  each  degree  is  represented 
I  the  scale  by  a  space  of  four  inches.  It  appears,  accord- 
g  to  the  statement  of  the  Imperial  astronomer,  AC. 
6  Verrier,  that  its  indications  do  not  agree  with  those  of 
iwr  iDstruments,  and  it  is  proposed  by  him  that  another 
itroment  shonld  be  oonstrooted  on  the  same  scale,  in 
rder  to  correct  this  discrepancy.  It  appears  also  that 
SToisier  contributed  largely  to  the  scientincand  adminis- 
3tive  reports  which  appeared  nnder  the  name  of  his 
ieod  Bailly,  who  fell  with  him  nnder  the  ruvolutionary 
le ;  the  notes  left  by  Lavoisier  on  this  snbjeot  are  very 
ctenrive,  and  M.  Dumas  has  included  the  substance  of 
lem  io  the  volame  which  has  just  been  presented  to  the 
odemy  of  Sciences. 


|(irtes. 


Public  Womu  nr  Pabis. — The  extent  to  which 
nnolitions,  changes,  improvements,  and  ornamentation 
n  being  carried  on  in  Paris  is  already  without  parallel ; 
Bi  it  appears  that  what  has  been  done  during  the  last 
OEen  years  is,  after  all,  merely  a  commencement.  The 
hfect  of  the  Seine  has  asked  for  the  large  snm  of 
ro  handred  and  fifty  millions  of  francs,  or  ten  millions 
ierling,  to  carry  on  the  work  of  transformation,  and  the 
^  L^gislatif  has  acceded  to  the  demand,  backed,  as  it 
M,  by  the  Imperial  Government,  but  with  a  protest  in 
le  form  of  a  minority  of  60,  the  minority  numbering 
rs.  The  question  is  a  mixed  one,  composed  of  political, 
K!kl,  and  industrial  elements.  One  party  argues  that 
le  amount  of  work  projected  is  far  too  lai^,  and  the 
tpeose  ruinous ;  another  that  the  workmen  of  certain 
idee,  such  as  masons,  carpenters,  joiners,  and  painters, 
re  being  drawn  to  the  metropolis  in  vast  numbers,  to  the 
eferiment  of  other  parts  of  the  country,  with  the 
irther  danger  of  their  own  demoralisation  from  the 
«t  of  their  being  withdrawn  from  their  families 
id  their  connections,  and  flung  into  the  turmoil  of  a 
izurious  and  crowded  city,  where  living  is  dear,  and 
imptation  to  excess  of  all  kinds  great,  and,  in  addition 
>  all  this,  with  the  possible  danger  in  prospect  of  an  end 
fthe  work,  a  great  fall  in  wages,  and  general  dis- 
ntent ;  a  third  holds  that,  however  desirable  may  be  the 
^sDgee  projected,  it  would  be  far  more  economical,  and 
lore  conducive  to  the  general  well-being  and  comfort  of 
)e  popolation,  if  execution  were  spread  over  a  greater 
)ace  of  time.  These  are  no  doubt  very  serious  questions, 
Dd  deeerve  the  attention  of  all  political  and  social 
coDODiistP,  who,  moreover,  can  hardly  expect  ever  to  have 
Qch  another  extraordinary  case  preeented  for  their  study 
9  that  now  furnished  them  in  Paris.  The  large  sum  in 
uestioD  is  to  be  raised  on  terminable  annuities  of  sixty 
ean,  the  issue  of  which  is  to  be  spread  over  a  term  of 
oar  years.  Of  course  the  exact  application  of  the  whole 
f  this  money  cannot  yet  be  known;  but  some  important 
terns  are  already  settled.  In  the  first  place,  the  cost  of 
•iercing  new  streets  and  opening  up  vanous  parts  of  the 


town,  which  are  now  crowded,  ill-drained,  and  incon- 
venient, is  estimated  at  seventy- five  millions,  or  three 
millions  sterling.  Another  great  work  is  the  conversbn 
of  the  old  military  road,  wl£h  now  forms  the  outer  ring 
of  Paris,  into  a  series  of  noble  boulevards ;  the  present 
road  is  only  about  thvty  feet  in  width,  the  new  boulevards 
will  be  ibnr  times  as  wide,  and  will  be  planted  with  four  rows 
of  trees,  two  rows  on  each  side,  with  a  promenade  between. 
The  entire  length  of  these  new  exterior  boolevards  will  be 
more  than  twenty  miles.  An  immense  garden  or  plea- 
sure ground  is  being  made  at  the  Buttes  Chaumont  or 
Saint  Chaumont,  lately  one  of  the  wilds  of  Paris,  a  huge 
inregular  piece  of  ground  where  plaster  quarries  have  ex- 
isted for  centuries.  The  new  pare  will  cover  more  than 
fifty-five  acres.  The  ground,  having  be<ui  excavated  in 
parts  to  depths  of  from  one  to  two  hundred  feet,  will  be 
partly  laid  out  in  terraces,  and  one  great  hollow  is  being 
converted  into  a  lake  of  considerable  siae.  On  a  pro- 
montoiy  is  being  constructed  an  exact  counterpart  of  the 
Temple  of  the  Sibyl  at  Tivoli.  This  park  will  be  a  grt at 
boon  to  the  popolation  of  this  ahnost  inaocessiUe  and 
heretofore  deserted  part  of  Paris.  Amongst  the  buildings 
to  be  executed  are,  the  new  opera  house,  which  is  con- 
siderably advanced,  and  the  Hdtel  Dieu,  which  is  to  be 
rebuilt.  The  reconstruction  of  this  hospital  has  ^iven 
rise  to  much  controveny,  there  being  a  strong  opmion 
against  its  re-erection  on  a  small  island,  but  the  opposite 
party  has  triumphed,  and  the  new  Hdtel  Dieu  is  to  be  built, 
according  to  the  plan  proposed  some  time  since,  and 
published  in  the  Journal,  on  the  same  island  but  on  the 
opposite  bank  to  that  occupied  by  the  existing  hospital. 
It  will  be  nearly  in  face  of  the  Palais  de  Justice,  and 
behind  the  new  Tribunal  of  Commerce,  will  cause  the 
suppression  of  nearly  all  the  old  narrow  streets  still 
existing  in  that  half  of  the  old  city,  and  will  have  the 
Seme  and  the  Quay  Napoleon  on  one  side,  and  wide 
avenues  on  each  of  the  other  three  sides.  The  counter 
project  of  erecting  only  a  smaU  hospital  of  recepdon  on 
the  island,  and  a  much  larger  one,  in  direct  communication 
with  it  by  means  of  an  underground  railway,  in  a  more 
salubrious  situation  away  from  the  river,  was  rejected  on 
account  of  the  alleged  inconvenience  which  would  result 
from  its  adoption,  not  only  to  the  patients  themselves, 
but  to  the  medical  men  and  pupils  of  the  medical 
schools.  Amongst  the  improvements  to  be  introduced 
into  the  new  hospital  are  mentioned  the  placing 
of  the  kitchens,  bath-rooms,  store-rooms,  and  other  sub- 
sidiary departments  in  the  underground  floor,  and  the 
connecting  the  whole  together  by  means  of  a  railway. 
The  ground  floor,  as  well  as  the  upper  stories  of  the  build- 
ing, are  to  be  devoted  to  sick  wards,  each  being  provided 
with  a  spacious  parlour  or  day  gallery,  washing  rooms, 
and  a  shaft  down  which  soiled  linen  and  everything  to  be 
got  rid  of  will  descend  direct  to  the  vaults  underground. 
A  lift,  large  enough  to  hold  a  man  sitting  or  lying,  is  to 
serve  the  whole  of  the  floors.  Amon^  the  more  orna- 
mental works  now  in  course  of  execution  or  to  be  carried 
out,  are,  the  placing  of  sixty  new  candelabra  on  the  Place 
de  la  Concorde,  which  is  already  lighted  t)y  as  many  such 
lamps,  and  by  eight  rostral  columns,  each  carrying  two 
lights;  the  place  will  be  illuminated  by  no  less  than  a 
hundred  and  thirty-six  large  gas  jets.  The  number  of 
lamps  along  the  whole  length  of  the  avenue  of  the  Champs 
£lys6es  is  also  to  be  doubled.  The  ansular  spaces  oppo- 
site the  front  of  the  Church  of  the  Madeleine  have  been 
planted  with  trees  of  several  years'  growth,  and  supplied 
with  fountains,  flowers,  and  seats,  fixed  and  moveable. 
The  decoration  of  the  walls  of  the  great  court  of  the 
Hdtel  das  Invalides,  with  mural  historical  paintings,  by  H. 
Masson,  is  proceeding  rapidly,  and  those  portions  which 
are  finished  are  spoken  of  favourably.  The  Hdtel  de  Ville 
is  being  thoroughly  renovated,  outside  as  well  as  inside; 
and  amongst  other  decorations  in  hand  is  that  of  the 
Municipal  Council  Chamber  by  the  painter  Yvon.  The  sub- 
jects selected  for  this  purpose  are  four  episodes  memorable 
in  the  history  of  the  city :  Clovis,  habited  m  Roman  purple, 
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making  hit)  entry  iniotlie  capital ;  Philippe  Auguste  placing 
his  children  under  the  protection  of  the  Municipality 
of  Paris,  previous  to  his  departure  for  the  Holy  Land ; 
Francois  1.  laying  the  first  stone  of  the  Hotel  de  Ville ; 
Napoleon  III.  signing  the  decree  annexing  the  suborhan 
communes  to  the  City. 

Collection  of  Leaden  Antiquities. — The  city  of  Paris 
has  just  purchased,  lor  the  sum  of  eighteen  thousand 
francs,  a  very  curious  collection  of  old  objects  iu  Lead  and 
pewter  found  in  the  Seine.    These  leads,  as  they  are 
called,  are  mostly  cast,  but  in  some  cases  are  hammered 
repouisi  work,  and  are  divided  into  nine  groups — Badges 
and  insignia  of  the  old  industrial  corporations ;  those  of 
religious  fraternities;  those  of  officials  attached  to  the 
church ;  and  those  worn  by  persons  connected  with  the 
royal  household;    medals;    pilgrims'   badges;    popular 
images ;  political  emblems ;  and  miscellaneous.     The  col- 
lection has  beenjplaced  in  the  library  of  the  Hdtel  de  ViUe. 
Danosb  of  Touchino  a  Boot  Stauok  bt  LiGaTNUia. 
— M.  Boordin,  who  has  reported  to  the  Academy  of 
Sciences  of  Paris  on  the  effects  of  lightning,  from  the 
yeai'  1835  to  1863,  gives  two  extraordinary  instances  of 
persons  being  injured  by  contact  with  tlie  bodies  ot*  others 
who  had  been  struck.    In  one  case,  which  happened  io 
June,  1864,  a  man  was  killed  by  lightning  near  the 
Jardin  deb  JPlantes,  and  the  body  remained  for  some  time 
exposed  to  heavy  rain.     When  the  stoim  had  passed  two 
soldiers  were  about  to  raise  the  body,  when  they  both 
received  violent  shocks.    In  the  second  case,  two  artillery- 
men were  ordered  to  raise  up  some  telegraphic  posts  which 
had    been  thrown  down  during  a  storm    at  Zara,  in 
Dalmatia ;  they  took  hold  of  the  telegraphic  wires,  felt 
first  a  blight  shock,  and  then  were  immediately  afterwards 
thrown  down.    Both  had  their  bands  burnt,  and  one  was 
killed.    The  other,  in  attempting  to  rise,  fell  immediately 
upon  touching  the  elbow  of  a  comrade  who  had  run  to 
his  aid.    This  last  was  also  thrown  down,  experienced  a 
severe  shock,  and  his  arm  was  burnt  at  the  place  whei-e 
the  other  had  touched  it.    To  avoid  the  danger  of  such 
secondary  accidents,  Ifi.,  Boordin  recommends  the  dis- 
charge of  the  electricity  from  the  mouth  or  other  part  ot 
the  body  first  struck  by  means  of  a  whisp  of  straw,  or 
some  such  conductor,  placed  in  communication  with  the 
earth,  taking  care,  of  course,  to  surround  the  same  with  a 
good  non-conductoi'  at  the  parts  where  it  is  taken  hold  of. 


IPatints. 


Gun  barrel*— 1738— H.  P.  Tipper. 

Handles  of  imoothuag  irons,  fro.— It98— T.  SbeUoa. 

Looks  sAd  keys— 1812-^.  F.  HeMiier. 

Locks  and  latches— 1782— Q.  Carter. 

Mats,  mitttiag,  and  bnuhes— 176S— G.  and  D.  Hnra. 

Mattress— 16(>3— 8.  Dunmere. 

Metals,  ingoi  moulds  and  castiog— 1649— J.  Claftoo* 

Oils,  lamp— 1T68— W.  Jenkins. 

Optioal  iilBiioiu,  prodnedon  of— 1688-^.  BoneUi. 

Oi^gans,  lutrmoDiums,  Ac— leOS— J.  Ho|*faena  and  J.  WUtekeL 

Oxjgen,  prodoelDg- 1780— H.  BeifsL 

Paper  board  and  paper,  machinery  for  maUiw— 1787— J.  F.  Jqm. 

Paper  board,  maehloes  for  making— 1766— J.  F.  Joaea. 

Petrotoam,  deoaatatioB  and  raUbg  or-:lf94— P.  JaooiveMO. 

Pianos,  tuning- 1742— S.  A.  Bro^maa. 

Pitch,  dissolving— 1770— B.  A.  Broomaa. 

Presses— 1869- ^.  Hughes. 

Uallwvi,  peraaBeat  wy  tf— IMS— J.  E.  WUaoa. 

Kaapiiig  mashiaes— laat—W.  8.  UadniOU,  A.  H.  GorAsa  wA  i. 

Cordon. 
Bheet  metal,  cnttiog,  punching,  and  bandiag- l72a— R.  H.  Um. 
fihoelng  horses- 188T— T.  H.  ince. 
fiigaal  Cor  oalliag  oahi,  day  and  aif  ht— IIU— E.  WUaoa. 
Signals  on  boud  ships— 1772— F.  jm.  Oisbonw. 
Steam  boilers,  preTontiag  the  incrwtation  of— 1734— W.  £.]irta. 
Steam,  generating— 1622— M.  P.  W.  Boulton. 
Steel,  ooMVicslon  of  Iroa  into— 1796— J.  J^bson  and  J.  F.  Dids. 
fitael,  dtc.  strti^tbeniiv  shialds  «£— 1226— T.  H.  Oampbett. 
Smoke,  apparatus  for  cossuBiiag— 1627— W.  Clark. 
Switches,  railwuj— 1786— J.  H.  Johnson. 
Teiegraidks,  electric— 1784— W.  Thomson  and  C.  F.  Varlcj. 
Teais  or  chambers  for  photngnp^ws,  portable  dark— ISSS-^.WiihL 
Tobacco,  «Kc.,  pjuch  /or  holding— 1871— W.  A.  Miduads. 
Trains,  signalling,  lighting,  and  oommwDicatfnn  between  all  ftili  d- 

1492— K.  Howarth. 
Type,  apparatus  for  compodng— 1846— A.  Maekle  and  J.  P.  J<aa 
Vapours  and  gues,  cooling  or  eoodeiulag — 1876 — ^T.  Metatt  b- 

Metcalf,  and  T.  Clajton. 
YoMels,  propelling— 1752 — J.  Calvert. 
VoJatile  liquids,  self-acting  apparatus  for  obtaining  a  cneolatisa  d^ 

1816— U.  A.  Dufk-ene. 
Washing  machines— 1744 — W.  H.  Darej. 
Waterdosets,  suppljing  disinfecting  Uqnids  to— 187»— C.  Nldic^- 
Water,  apparatus  and  equipments  Jbr  persons  emplojed  UBder^^i^  , 

—A.  Denajrewao. 
Wearing,  priating  threads  used  la— 1730— A.  A.  Broomaa. 
Woods,  staining  and  graining— 1861— J.  M.  and  J.  M.  Morpbj. 
Wod,  Ac,  opuiiag  and  atrauaaiaf -1666— J.  Thonlon. 

Inrsanoa  wixn  CoxpLatc  Spsoffiaarioi  FtLSP. 
Valits,  slide— 1693-&.  C.  BiistoL 

FATkHTS  SaiLBO. 


Ftvm  CommiuUmtn  qf  PaUnU  Jomnal,  July  29th. 

Orahts  of  PaonsioNAL  Pbotbotiox. 

Antookaton  laj-fl|gnre— 1788— W.  £.  Gedge. 

Blinds,  rollers  for  window— 1847— W.  Meddowcroft. 

Bolts,  rivets,  and  spikes,  metallio— 1796— £.  H.  Waldenstrom. 

Boxes— 1789— A.  Y.  Newton. 

Bricks— 1748— W.  B.  Lake. 

BridgM,  aqueducts,  &c.,  suspended— 4766 — S.  B.  Labouret. 

Carpets,  paper  as  a  substitute  for— 1873— A.  H.  Piatt. 

Carriages,  axles  for— 1762— S.  Wright. 

Carriages,  break  for  wheel— 1810— W.  £.  Newton. 

Casks  or  barrels,  setting  up— 1764— W.  Clapperton  and  A.  Ljle. 

Castings,  compound  metallic— 1885 — G.  Nimmo. 

Cha-ns,  bracelets,  necklaoes,  Ac.- 1794— P.  M.  C.  Bdziel. 

Cofllns  and  afa--tight  receptacles— 1804— J.  George. 

Confectionery,  pearled  or  oraamentod— 1819— II.  Schooling. 

Copper  and  gold,  separating  gold  from  ores  containinff— 1856— A.  £* 

Molin. 
Cotton,  doubling  and  drawing— 1736— F.  Delamare-DebontteriUe. 
Crinoline  steel,  «c.,  protecting— 1883 — W.  Edwards. 
Engioes,  locomotive — 1764 — C.  do  Bergue. 
Engines,  .raction— 1836— M.  H.  Keene. 
Envelopes,  lecariog — 18&3— S.  Tripp. 
Fences  and  baskets,  ornamental— 1806— W.  Gtooldlng. 
Fibres,  producing— 1881— U.  E.  Giiles. 
Food  for  horses— 1826— R.  Hlneson. 

Fustian,  machinery  for  cutting— 1814— B.  Collins  and  J.  Butterfleld* 
Gas,  ammoniacal  liquors  for  purifying— 1818— G.  T.  LlvSiey. 
Gas  meters,  dry— 1732— G.  Lixars. 
Ga*  tubing:,  flexible— 1861— W.  R.  Lake. 
Generators.  »team  boilers  or— 1889— A.  Barclay. 
Guano,  &c.,  artiflcial«1877— D.  McOrummen. 
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Musical  Education  Gomhitteb. 

The  Committee  met  on  Jnne  5th,  1865. 
Present :  Henry  Cole,  Esq.,  C.B.,  in  the  chair, 
Sir  Greo.  Clerk,  Bart.,  Sir  J.  Harington,  Bart., 
Sir  J.  P.  Boileau,  Bart.,  Sir.  Francis  Sandford, 
and  Capt.  Donnelly,  R.E. 

M.  Otto  Goldschmidt  was  czaminod  by  tho  Committee 
M  follows : — 

174.  You  arc  one  of  the  Profeflsors  of  the  Royal 
Academy  of  Music  ? — I  have  been  so  since  Christmas, 
1863 — about  eighteen  months. 

175.  Professor  of  what  ? — The  pianoforte. 

176.  Have  you  had  an  opportunity  of  becoming  ac- 
quainted with  the  system  of  management  there  generally, 
or  is  vour  experience  limited  to  your  own  classes  ? — I 
have  become  to  some  extent  acquainted  with  it,  because 
I  have  the  pleamiro  of  knowing,  in  addition  to  the 
Principal,  one  or  two  of  the  directors  of  tho  Academy.  I 
liave  repeatedly  had  conversations  with  them  on  the  sub- 
ject; and  this,  together  with  the  experience  I  have 
gained  in  tho  discharge  of  my  own  duty,  enables  me,  I 
^lieve,  to  judge  of  tho  working  of  the  Academy. 

177.  You  understand  that  the  object  of  this  Com- 
mittee is  the  improvement  of  the  Koyal  Academy  of 
Miisic,  which,  like  all  other  institutions,  may  perhaps 
be  said  to  be  capable  of  improvement.  Have  you 
any  objection  to  state  generally  your  opinion  with 
regard  to  the  Royal  Academy  of  Alusic,  and,  as  far  as 
your  experience  has  gone,  the  opinion  you  have  formed 
with  respect  to  it  ? — Before  offering  any  opinion  perhaps 
I  ouglit  to  state  that  I  was  for  three  years  a  student  at 
lieipsic,  at  the  time  when  Dr.  Mendelssohn  Bartholdy 
vas  cMef  director.  I  also  know  to  some  extent  the 
Academy  of  Vienna,  and  the  academy  lately  established 
at  Dresden.  I  am  honorary  member  of  the  Royal 
Academy  at  Stockholm,  and  I  have  had  some  oppor- 
tunity of  observing  the  working  of  the  Academy  at 
Paris.  This  comprises  the  extent  of  my  knowledge  of 
the  musical  academies  abroad. 

178.  Do  you  find  much  difference  between  those 
academies  and  the  Royal  Academy  of  Music  P — Yes. 

179.  Broadly  speaking,  what  should  you  say  the 
tlifferences  are  ? — ^The  difference  is  in  the  working  chiefly. 
The  Royal  Academy  is  worked,  if  I  may  so  say,  by 
professors  individually ;  whereas  abroad  it  proceeds  from 


a  directorship  as  its  centre,  and  there  is  more  of  one 
spirit  prevadmg  tho  continental  academies  than  seems  to 
be  the  case  in  the  Royal  Academy.  I  think  there  is  a 
want  of  unity  of  working. 

180.  You  think  there  are  good  reasons  for  arriving  at 
that  opinion,  and  that  probably  the  cause  might  be 
remedied  P — In  my  opinion  certainly. 

181.  Will  you  Ml  vour  the  committee  with  your  opinions 
on  that  subject  P — The  Royal  Academy  is  not  worked  by 
departments  with  responsible  heads.  There  are  many 
professors.  I  can  hardly  tell  the  number,  but  I  believo 
there  arc  nominally  half  as  many  professors  as  pupils, 
say  about  thirty-six  professors  to  about  seventy  pupils. 
Tho  Royal  Academy  of  Music  had  no  grant  nt)m  the 
Grovemment  until  last  year,  and  I  hope  I  shall  not  givo 
offence  in  saying  that  there  have  been  many  opposing 
interests,  wMch  the  Academy  has  found  it  necessary  to 
conciliate,  and  which,  with  a  position  rendered  firmer  by 
means  of  a  public  grant,  it  might  disregard.  All  tho 
professors  teach  independently  of  each  other.  I  have 
taught  at  the  Academy  eighteen  months,  and  during 
that  time  I  have  had  very  few  opportunities  of  speaking 
with  the  other  professors  about  our  pupils  and  their  pro- 
gress. The  professors  are  paid  per  lesson,  and,  no 
provision  at  present  existing  for  joint  deliberations  with 
regard  to  their  pupils,  they  cannot  engage  in  such 
deliberation  except  at  the  sacrifice  of  the  hours  that 
should  be  given  to  tuition. 

182.  In  point  of  fact  the  professors  go  there  simply  to 
give  the  lessons  to  the  pupils  P — Yes ;  I  speak  under  cor- 
rection when  I  add  that  the  only  distinction  as  to  their 
position  in  the  Academy  consists  in  their  rate  of 
payment.  In  other  respects  wo  are  all  on  a  level.  I 
consider  this  should  be  altered. 

183.  Has  there  been  no  board  of  professors  since  you 
have  been  connected  with  the  Academy  ? — About  the 
time  I  entered  on  my  duties  the  functions  of  the  "board 
of  professors"  ceased.  The  professors  have  pupils 
varjinp;  considerably  in  proficiency  assi^ed  to  them; 
this  hinders  the  simultaneous  instruction  of  several 
pupils  by  the  same  teacher.  It  is  my  opinion  that  if  I 
had  four  or  five  pupils  fit  to  be  taught  together,  they 
would  learn  three  times  as  much  as  if  they  were  taught 
singly;  for,  beside  being  a  longer  time  under  in- 
struction, they  would  also  be  subject  to  the  additional 
impulse  derived  from  emulation.  At  present,  in  the 
instrumental  classes,  each  pupU  is  entitled  to  two  half- 
hours'  instruction  on  his  special  instniment  (besides  other 
instruction)  per  week. 

1 84 .  Are  tjiey  not  all  taught  in  classes  ? — It  is  generally 
understood  thtit  the  teaching  should  be  in  classes ;  but 
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in  many  classes  I  believe  the  proficiency  is  so  varied  as 
to  lender  it  useless  for  all  the  pupils  to  attend  at  the 
same  time.  When  I  was  at  Leipsic,  under  Br.  Mendels- 
Bohn-Bartholdy,  there  were  never  less  than  five  or  t&X 
pupils  taught  oy  him  at  a  time,  exiendlnK  over  iiot  more 
than  two  houn.  In  correcting  one  pupu  he  instructed 
the  others  at  the  same  time ;  but  in  that  case  the  pupils 
were  pretty  much  on  a  par  with  each  other.  It  was  a 
saving  of  tame  and  trouble  to  the  professor,  and  a  benefit 
to  the  pupils. 

192.  You  have  instanced  Mendelssohn,  who  did  not 
object  to  teach  five  or  six  in  a  class,  but  who  probably 
would  not  have  taught  singly  ? — Yes ;  and  he  had  the 
best  students,  who  felt  it,  of  course,  an  honour  to  be 
under  him. 

194.  Will  you  favour  the  Committee  with  your  views 
with  respect  to  there  being  too  many  professors  in  parti- 
cular branches  of  music  at  the  Academy,  and  the  insuf- 
ficient payment  made  to  themP — With  regard  to  the 
payment  I  cannot  speak  about  that>  as  it  is  a  matter 
of  private  arrangement. 

195.  Are  yon  under  the  impression  that  the  professors 
are  insufficiently  paid  f — I  am.  Having  observed  that 
there  are  too  many  professors,  looking  at  the  number  of 
pupils  in  each  branch,  I  would  explain  as  follows:  I 
would  not  restrict  the  number  of  head  professors  to  one 
in  each  department,  because,  in  a  city  uke  this,  there  is 
an  ample  supply  of  first-rate  talent  from  which  two  or 
three  head  professors  mi^ht  with  advantage  be  selected, 
but  there  should  not,  I  thmk,  be  so  many  as,  for  example, 
ten  or  twelve  different  styles  of  pianoforte-playing  in  an 
academy,  as  the  independent  t^hing  of  ten  or  twelve 
professors  might  involve.  At  present  there  are  eight  or 
ten  professors,  and  some  sub-professors,  of  the  piano- 
forte alone.  With  the  exception  of  one  examination  a 
year,  and  occasional  playing  with  the  orchestra,  there  are 
no  means  of  publicly  testing,  within  the  Academy,  the 
progress  of  the  pupils.  I  beUcve  there  used  to  be  two 
examinations  in  the  year,  which  enabled  the  authorities 
to  follow  much  better  what  the  pupils  did,  and  the  second 
examination  should  be  resumed.  At  present  no  professor 
is  responsible  for  what  is  done  beyond  his  own  class.  If 
the  Academy  were  divided  into  dex)artment8,  according 
to  the  different  branches  of  tuition,  there  would  be  in 
the  several  departments  head  professors,  responsible  for 
the  tuition,  altiiough  carried  out  through  the  medium  of 
subordinate  teachers. 

198.  Do  we  understand  the  system  you  recommend 
to  be  this — ^that  there  should  be  two  or  three  head  pro- 
fessors— say  of  the  pianoforte  ? — Yes. 

199.  That  under  these  head  professors  there  should  be 
a  certain  number  of  subordinate  professors,  who  should 
educate  the  beginners,  with  the  view  of  their  ultimately 
going  into  the  classes  of  one  of  the  head  professors.  For 
instance,  that  A  should  have  a  certain  number  of  pupils 
under  him ;  and  the  same  with  B,  and  so  on  P — Quite  so, 
with  this  addition ;  I  would  make  it  imperative  upon  the 
head  professors  to  see  what  their  juniors  do. 

200.  And  they  should  bo  responsible  for  their  subor- 
dinates?— Yes;  and  the  head  professors  responsible  to 
the  principal  and  directors.  The  head  professors  should 
receive  an  annual  stipend  in  virtue  of  Uieir  ofiico,  quite 
independently  of  the  fee  for  their  lessons,  whatever  that 
may  be. 

201.  You  see  no  objection  to  the  head  professors  ap- 
pointing the  sub-professors  ? — No ;  I  thint  it  well  that 
they  should  nominate  the  sub-professors  for  whom  they 
are  to  be  responsible,  assuming  this  course  to  bo  in  other 
respects  convenient,  the  appointment  being  subject  to  the 
principal. 

204.  You  have  said  you  would  recommend  heads  of 
the  different  dejMirtmcjnts ;  are  you  of  opinion  that  there 
should  be  a  principal  over  the  whole  Acadcmj*,  to  whom 
the  head  professors  should  bo  responsible ;  or  do  you  think 
it  would  bo  hotter  to  reconstruct  the  board  of  professors 
and  havo  no  principal  P — I  think  there  ought  to  bo  a 
principal. 


205.  As  far  as  you  are  acquainted  with  the  foreign 
conservatoires  and  academies  do  you  know  whether  UttT 
all  have  principals  P — Cologne  and  Brossds  bsTe  out, 
Vienna  also  had  when  I  knew  it.  I^y  tre  vm 
differently  constituted.  At  hexptiCf  dutiag  mj  tine, 
Mendelssohn  was  virtually  the  principal,  thoiigb  sol 
appointed  as  such.  There  was  a  board  of  five  diiectos. 
01  whom  Mendelssohn  was  one. 

206.  Professional  directors  ? — No ;  not  absolutf^ly  pr.- 
fessional,  but  gentlemen  for  the  most  part  w€ll  yened  i: 
music.  Menaelssohn  was  one  of  the  founders  of  *^ 
Conservatoire  at  Leipsic,  and  during  his  lifetime  he  iv 
the  leading  soul  of  it.  I  wish  to  refer  the  CommittteV^ 
several  allusions  to  the  Leipsic  Conservatoire  (as  vdl  u 
that  projected  for  Berlin  oy  the  late  Eling  of  Prusk 
contamed  in  the  2nd  volume  of  MendelsMhn's  letka, 
under  dates  February  13,  1841 ;  November  23,  m, 
April  13,  1843 ;  March  6,  1845 ;  as  well  as  the  os:- 
randum  of  May,  1841  (see  Appendix,  p.  606). 

207.  It  is  stated  here  (referring  to  a  printed  n^; 
that  none  of  the  directors-  of  the  Leipnc  Academy  v 
educated  musicians,  and  the  president  is  a  retired  lainv, 
therefore  this  report  bears  out  the  idea  that  the  dimlrp 
of  that  Academ^are  not  necessarily  professional  mnsdaa. 
— No ;  the  social  relations  on  the  continent  being  rm 
different  to  those  prevailing  in  this  country,  A  W. 
systems  cannot  easily  be  compared.    The  retired  U«t? 
spoken  of  was  an  intimate  friend  of  Mendelssohn's,  vb- 
a^ain,  was  an  intimate  friend  of  M.  David,  the  prindpL 
violin  professor. 

208.  At  the  same  time  you  think  it  desirable  tk 
some  direction  should  be  exercised  by  penons  hxim* 

Srofessional  status? — I  believe  it  to  bo  more  tlyo 
efiirable — necessary.  There  should  be  a  principil-i 
professional  man,  who  can  give  his  chief  time  ulI 
energies  to  the  duties. 

209.  The  best  man  in  iwd  who  oonld  be  obtaiiud:- 
Yes ;  and  unfettered  by  private  engagements. 

210.  Are  you  of  opinion  that  the  fees  are  what  tby 
ought  to  be  P — I  have  already  stated  my  improasion  U  \t 
that  th^^are  not. 

211.  What  do  you  consider  the  principal  indncemfrJ 
on  the  part  of  professors  to  connect  themselves  ^dih  ti- 
Academy  P  Is  there  a  prtstige  or  distinction  aUitcW '. 
the  teaching  at  the  Hoyal  Academy  P  With  the  yomipi 
professors  1  imagine  this  would  be  the  case.  It  mifiK 
DC  so  with  many.  With  all  the  professoiB  there  vt^cli 
doubtless  be  the  satisfaction  of  seeing  the  results  of  tbJ 
labours  in  the  ultimate  proficiency  and  diBtinctioa  u 
their  pupils,  which  they  can  hardly  expect  among  tbrj 
amateurpupils. 

212.  Ine  question  as  to  the  fees  was  intended  latbi: 
to  apply  to  those  paid  by  the  pupils  of  the  Acadec; 
What  is  your  opinion  with  regard  to  the  fees  nx|Q3^ 
from  the  students  P — I  think  they  are  higher  than  a  ^ 
many  pupils  can  conveniently  pay  for  their  inatnirtKC 

213.  Do  you  think  the  amount  of  the  fees  somctio'' 
prevents  the  acquisition  of  good  pupils  by  the  Acadf  a^ 
— I  will  not  say  they  prevent  the  acquisition  of  p^'- 
pupils,  but  they  no  doubt  preclude  some  from  cnfeiEs* 
the  Academy  at  all ;  in  other  cases  it  may  lead  t<'  ««• 
dents  leaving  the  Academy  prematurely.    The  fee?  c 
many  cases,  I  have  do  doubt,  are  provided  at  conal*^ 
able  sacrifice  on  the  part  of  parents.  I  have  alrciidT,<c» 
previous  occasion,  expressed  the  opinion  that  there  fh-ei* 
DO  many  more  exhibitions  connected  with  the  Acad^t' 
than  there  are  at  present.    There  are  now  only  tT« 
whole  exhibitions  and  two  partial  ones.   WTien  the  U  ^  *-' 
Academy  was  founded,  in  1842-43,  Mendeksohn  njl*  -"^ 
to  have  felt — and  I  believe  some  importance  is  tXUi^  • 
by  this  Committee  to  the  example  of  Leipsic— ^"'v 
could  not  be  founded  without  a  public  grant,    l^.^ 
letters  alluded  to.)     About  that  period  a  Lripwi  'iti?^ 
placed,  by  bequest,  at  the  King's  disposal,  the  nu  ^' 
20,000  dollars,  to  bo  devoted  to  some  object  ^^  "• 

.  Mendelssohn  succeeded  in  obtaining  that  monov  U  l 
*  establishment  of  tho  Consen'atoiro,  on  cwndifr^-  ^ 
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stiuMtions  should  be  founded,  of  which  there  are  at  the 
present  moment,  I  belieye,  ten,  the  gmieial  fee,  never- 
theless, amountbig  to  no  more  than  one-third  of  what 
it  is  here. 

214.  AreyoninfiiyoiirofaainanTezhihitionsMtKMBible, 
subject  to  proper  regulationB  P— I  think  they  shonld  be 
fixed  in  proportion  to  the  number  of  paying  students,  say 
in  the  ratio  of  20  |>er  cent* 

21*5.  Bo  yon  thmk  it  right  that  fltadent«  should  pay 
certain  fees,  or  that  the  education  should  be  gratuitous, 
as  in  Paris  ? — In  this  country  I  think  fees  should  be  paid. 

216.  Do  you  think  thirty-three  guineas  a  year  too 
high ;  or  do  you  think  the  fees  shomd  be  yaried  accor- 
ding to  the  circumstances  of  the  students? — 'NLj  im- 
pKwion  is  that  there  should  be  a  senior  and  a  junior 
department,  and  the  fees  of  the  latter  should  be  lower. 
Tm  regulation  has,  I  beUeye,  been  lately  adopted  at  the 
Boyal  Academy. 

217.  By  juniors  jon  mean  those  of  inferior  musical 
([oalifioations  ? — I  mean,  as  a  rule,  the  younger  students. 
I  have  been  in  most  of  the  towns  of  importance  in 
England,  and,  excepting  the  cathedral  towns,  I  tiiink 
there  is  no  other  country  in  the  j[>roTinces  in  which  good 
musical  instruction  appears  so  difficult  to  obtain*  Miany 
stadents  come  to  the  Academy  either  too  late  or  in- 
sofficiently  instructed;  and  if  there  were  a  junior 
department  In  the  Academy,  and  means  could  be  taken 
for  assuring  the  parents,  as  &t  as  practicable,  of  the 
proper  housing  of  the  students  from  the  proyinoes,  they 
might  come  earlier  to  the  Academy,  and  have  a  better 
chance  of  rising  in  it.  There  are  some  few  young  pupils, 
but,  with  these  exceptions,  the  pupils  for  the  most  part 
lie  Bomewhat  advanced  in  years  m  proportion  to  their 
attainments. 

218.  I  see  in  the  Academy  prospectus  there  is  a  junior 
department  with  a  fee  of  seyen  guineas  per  term — that  is 
twenty-one  guineas  a  year ;  does  not  that  appear  to  be 
nther  high  ?  if  ihe  fees  were  lower  they  would  g^  more 
pDpiIsP — Under  existing  circumstances  the  instruction 
leoeived  by  the  pupils  cannot  be  obtained  for  a  lower 
fee,  although  I  consider  it  highly  desirable  that  it  should 
be  lower. 

221.  Looking  to  the  class  of  persons  who  for  the  most 
part  attend  the  Academy,  what  would  you  say  should  be 
the  largest  fee  they  ought  to  pay  P — ^That  is  a  difficult 
qaestaon  to  answer  at  once.  I  presume  all  the  students 
cominff  to  the  Academy  come  for  professional  objects ;  at 
least  toai  is  what  we  wish  if  it  is  the  institution  it  ought 
to  be. 

222.  You  would  wish  it  to  be  confined  to  persons  in- 
tending to  pursue  music  as  a  profession  F— I  assume  that 
to  be  80. 

223.  Would  you  like  it  so  P — I  assume  it  would  be 
confined  to  such. 

224.  Do  you  exact  any  test  of  competency  before  you 
admit  a  student,  with  or  without  payment  of  fees  P — 
There  is  an  admission  test  I  think  now ;  nevertheless  the 
Academy,  in  its  present  condition,  can  hardly  afford  to 
reject  pupils  for  want  of  qualification. 

225.  Will  you  point  out  tho  difference  between  teach- 
ing other  arts — drawing,  for  instance — and  teaching 
music  ?---In  class  teaching  of  music  it  is  necessary  that 
tho  pupils  in  each  class  should  be  pretty  much  on  a  par, 
or  else  one  less  advanced  keeps  back  the  others;  in 
drawing  it  would  not  necessarily  be  so. 

226.  We  have  heard  that  there  are  from  ten  to  twelve 
teachers  of  the  pianoforte  in  the  Academy,  all  of  them, 
it  is  to  be  presumed,  good  executants  themselves.  Is  it 
your  opinion  that  because  a  person  is  a  ^ood  performer 
he  must  necessarily  be  a  good  teacher  of  tne  instrument  ? 
—I  should  not  say  necessarily  so. 

,  227.  Should  you  say  a  person  was  competent  to  give 
ui8truction  on  an  instrument  of  which  he  was  not  mm- 
«w?lf  majstcr  ? — I  should  say,  as  a  rule,  not. 

228.  But  how  would  it  be  in  tho  case  of  singii^,  where 
many  of  tho  best  teachers  arc  not  remarkable  for  their 
vocal  powers  P — That  is  the  case  with  some  of  tiie  masters 


of  the  Academy  at  the  present  time ;  but  with  regard  to 
fitttrumental  teaching,  I  consider  tiie  teacher  ought  to 
be  able  to  play  for  his  pupils  all  the  music  that  he  puts 
before  them. 

2S9.  Which  foreign  institution  could',  in  your  opinion, 
fomiah  ^e  committee  with  the  most  valuable  hints  as  to 
management  P— Thev  would  probably  each  one  fhmisH 
some&ing  that  would  be  useful,  but  &ey  would  require 
to  be  adapted  to  ^iglish  notions  and  practices. 

330.  You  mentioned  Dresden  as  a  new  institution. 
Do  you  think  that  embraces  all  the  reooit  improvements 
that  have  been  introduced  into  tiie  conduct  of  such  insti- 
tutions P — ^There  are  some  features  in  the  Conservatoire 
of  Paris  which  would  be  the  greatest  boon  to  the  Hoyal 
Academy  present  or  future.  One  is  their  excellent  band 
of  instrumentalists.  The  Leipeic  Academy  is  an  excel- 
lent one.  So  I  understand  that  of  Cologne  to  be.  I 
belong  to  the  board  for  awarding  the  Mendelssohn 
scholuship  in  this  country,  and  at  a  recent  election  the 
successful  candidate  was  sent  to  Leipeic,  as  the  place 
affording  the  greatest  fedlities  and  st^ulus  for  his 
fnither  progress. 

231.  Leipeic  was  selected  in  preference  to  the  Royal 
Academy  or  any  other  place  P — ^Yes. 

232.  You  concurred  in  that  individually P — Yes; 
chiefly  on  account  of  the  great  encouragement  given 
there — ^the  impulse  given  to  the  student. 

234.  Can  vou  direct  the  Committee  to  anything 
worthy  of  imitation  at  Vienna  P — ^I  do  not  know  it  suffi- 
cientW'  of  late.  My  impression  is  that  Paris,  Lei^ic, 
and  Cologne  possess  the  most  thriving  conservatoires, 
and  they  are  ably  managed. 

236.  Do  you  find  the  accommodation  of  thepresent 
premises  of  the  Academy  all  you  could  wish  P — ^We  hear 
each  other  in  the  adjoining  rooms,  and  that  is  un- 
desirable. 

237.  You  would  not  object  to  improved  finises  P — 
No ;  but  they  should  be  centrally  situated.  The  present 
locality,  as  a  centre  of  the  musical  portion  of  Ix)ndon, 
is  a  very  good  one.  It  may  be  termea  the  musical  centre 
of  London,  being  in  the  neighbourhood  of  many  concert- 
rooms,  and  also  of  the  music  sellers  and  instrument 
makers,  not  to  mention  that  it  is  in  the  neighbourhood 
of  the  residences  of  many  of  the  professors. 

238.  Looking  to  your  present  acquaintence  with  the 
musical  status  of  England,  do  you  tiiink  it  would  be  in 
your  power  to  submit  to  the  committee  hereafter  a  plan 
for  the  payment  of  the  professors,  fees  for  pupils,  and 
for  the  extra  exhibitions  which  you  would  recommend  P 
— Personally  I  should  have  no  objection  to  do  so ;  but  I 
do  not  think  it  would  do  any  good,  and  might  appear 
presumptuous  on  my  part 

239.  Of  what  improvements  do  you  consider  the 
system  of  the  Boyal  Academy  of  Music  susceptible  P — 
I  answer — ^individual  opinions  and  suggestions  have  been 
offered  before,  and  the  musical  world  has  seemed  so 
divided  that  no  practical  good  has  resulted  from  those 
individual  plans.  My  plans  would  share  the  fate  of  those 
which  have  gone  before. 

240.  It  would  help  tho  committee  in  tho  con- 
sideration of  the  subject. — I  believe  I  could  give  my  own 
notion  in  very  few  words  now. 

241.  That  IS  assuming  adequate  funds  are  forthcoming 
for  the  purpose  of  the  Academy  P — I  would  have  the 
tuition  of  the  Boyal  Academy  comprise  singpg,  string 
instruments,  the  pianoforte  and  organ,  and  wind  instru- 
ments, harmony,  counterpoint,  com|X)8ition,  and  such 
furtiier  knowledge  of  the  art  and  history  of  music  as 
may  justly  be  expected  from  an  institution  of  this  stamp. 
The  tuition  should  also  include  the  study  of  church  and 
cathedral  music,  not  to  compete  with  special  cathedral 
education,  but  as  an  essential  part  of  a  complete  musical 
education.  Again,  the  Academy  ought  to  have  a  iiedr 
instrumental  bandasanindispensablomeansof  instruction. 

242.  You  mean  independently  of  tho  students  h — If  there 
are  not  sufficient  instrumentalists  amongst  the  students, 
the  orchestra  should  bo  supplemented  by  paid  musicians. 
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243.  Is  that  the  case  in  Paris  ? — The  orchestra  of  the 
Conservatoire  of  Paris  is  avowedly  most  efficient.  But 
to  return  to  the  Rojral  Academy.  The  students  being 
taught  composition,  and  being  encouraged  to  produce 
specimens  of  their  own  proficiency,  should  be  provided 
with  the  means  of  having  them  decently  performed. 
Further,  there  should  be  a  proper  musical  library. 
Encouragement  and  stimulus  should  be  given  to  the 
pupils  by  instituting  additional  exhibitions  to  be  com- 
peted for,  as  well  as  minor  prizes.  I  would  farther 
suggest,  as  the  highest  prize,  one  or  two  scholarships,  to  be 
a^rarded  for  not  less  than  two  years,  to  students  on 
leaving  the  institution,  as  available  either  for  the  pur- 
poses of  travel  or  otherwise  with  a  view  to  fuither 
cultivation  of  the  art,  free  from  the  necessity  of  its 
exercise  for  self-support. 

244.  You  would  leave  the  professional  instruction 
solely  in  the  hands  of  professional  people  ? — Yes ;  cer- 
tainly ;  in  fact  that  is  indisx>ensable. 

^  246.  Would  you  approve  of  lay  committees  and 
directors  ? — Ab  a  rule.  In  my  opinion  a  directorship  of 
laymen  works  very  weU,  and  would  prove  a  support  to  the 
principal.  For  the  rest  I  believe  that  in  the  earlier  part 
of  my  evidence,  referring  to  principal,  head  professors, 
sub-professors,  &c.,  I  have  sufficiently  indicated  the 
organism  by  which  the  plan  thus  sketched  should  be 
worked.  And  now  I  wish  to  add  a  few  words  with  re- 
ference to  the  status  of  the  Boyal  Academy.  It  has  been 
much  attacked,  and  in  my  opinion  its  faults  have  been  a 
good  deal  exaggerated.  My  own  impression  is  that, 
though  of  late  years  it  may  have  been  at  a  rather  low 
obb,  the  present  directors  and  aU  connected  with  it  are 
doing  their  best  to  raise  and  improve  it,  and  tliat  there 
is  decidedly  an  upward  movement.  Whatever  the  faults 
of  the  Royal  Academy  may  bo,  and  I  have  no  doubt  it 
has  some,  I  am  certian  that,  with  alterations  of  the 
nature  already  described,  it  would  command  the  con- 
fidence of  the  countrj'  in  a  greater  degree  than  could  be 
expected  of  any  new  institution.  I  have  found  by 
personal  experience  the  best  professors  of  music  in  the 
large  towns  to  have  been  students  of  the  Royal  Academy. 
The  main  object  of  the  Institution,  as  I  apprehend  it,  is 
not  so  much  to  produce  indi\'idual  instances  of  conspicuous 
attainment  as  a  comparatively  numerous  body  of  well- 
instructed  and  competent  musiciiins.  In  this  the  Royal 
Academy  has  hitherto  been  to  a  considerable  extent  suc- 
cessful, and  I  am  not  aware  of  any  other  institution  of 
the  kind  in  this  country  of  which  so  much  can  bo  said. 
A  list  has  been  prepared  (which  is  given  below)  com- 
TOising  many  of  the  principal  towns  of  the  United 
Kingdom,  in  which,  as  already  mentioned,  the  chief 
professional  musicians  are  known  to  have  been  students 
of  the  Royal  Academy ;  and  while,  with  regard  to  them,  it 
may  fairly  be  presumed  that  they  entertain  a  kindly 
feeling  to  the  Institution  where  they  have  pursued  theiV 
studies,  it  is  obvious  that,  with  the  developed  efficiency 
which  an  amended  organisation  would  secure,  the 
Academy  would  rise  in  their  opinion,  and,  thus 
strengthened  by  their  increased  support,  would  command 
the  confidence  of  the  country  at  large. 


APPENDIX. 

List  op  former  Students  of  twe  Royal  Academy  of 
Music,  now  established  in  the  Cointky  as  Pro- 
fessors : — 

Aberdeen — W.  AdUngton,  pianoforte  and  vocalist ;  R. 
Latter,  vocalist  and  pianoforte  ;  R.  H.  Baker,  pianoforte, 
and  org.  St.  Andrew's. 

Bath — J.  K.  Pyne,  vocalist,  pianoforte,  org.  the 
Abbey.  • 

Belper — C.  Bate'helor,  pianoforte. 

Birkenhead—E.  Gunton,  pianoforte,  org.  St.  John's ; 
8.  Percival,  pianoforte. 

Birmingham — Mrs.  Baker,  vocalist  and  pianoforte, 

Blackhoath— W.  Lattt«r,  pianoforte*. 


Bradford — J.  Burton,  pianoforte;  Miss  FnenaB, 
pianoforte  and  vocalist. 

Brighton— C.  Gk)odban,  Mus.  Bac.,  piwioforte. 

Bristol — Miss  Pillinger,  vocalist  and  pianoforte. 

Bury  St.  Edmundi)-^.  Reeve,  pianoforte. 

CaraifT— J.  Wilkes,  pianoforte. 

Cheltenham— M.  Yon  Hoist,  pianoforte  and  vocalist 

Chester — ^A.  Sapio,  vocalist  and  pianoforte. 

Deal — J.  Hairison,  pianoforte. 

Dewsbury — T.  Burton,  jpianoforte. 

Dublin — F.  Hof&nan,  pianoforte. 

Exeter — ^W.  Baly,  pianoforte,  org.  St.  Leonard's. 

Glasgow — A.  C.  Johnson,  pianoforte;  J.  ThomKa. 
pianoforte,  oi^.  Glasgow  CathiedraL 

Gloucester — T.  Goodfellow,  pianoforte,  org.  Phiiha:- 
monic  Society ;  A.  W  Wheeler,  pianoforte. 

Greenwich — Miss  La  FeuiUard,  pianoforte  and  harp. 

Hanley — T.  Chantery,  pianoforte. 

Harrow-on-the-Hill- J.  B.  Turner,  pianoforte. 

Hillsboro*  (Belfast)- Mrs.  E.  B.  Harper,  pianofort- 
and  vocalist. 

Heversham — R.  T.  Wilson,  pianoforte. 

Isle  of  Man — J.  Barber,  pianoforte ;  H.  Canan,  piiK- 
forte  (bandmaster) ;  D.  Reeve,  pianoforte. 

Isle  of  Wight— S.  Shaw,  pianoforte  (Ryde). 

Ipswich — R.  L.  Nunn,  pianoforte. 

Leeds— J.  W.  Pew,  pianoforte;  J.  W.  Sykes,  i»aa> 
forte. 

Leicester — Miss  Deacon,  vocalist  and  pianoforte. 

Liverpool — B.  R.  Isaac,  pianoforte;  S.  Porcival,  pian- 
forte ;  W.  Streather,  pianoforte ;  E.  W.  Thomas,  piar.^ 
forte  and  violin ;  C.  J.  Toms,  harp  and  pianoforte. 

Macclesfield — ^Miss  H.  Condron,  vociliat  and  piaL.* 
forte ;  G.  Gee,  pianoforte. 

Mtmchester — C.   Bloxsomo,  vocalist  and  pianofor.- 
C.  A.   Seymour,  pianoforte  and  violin;    J.   Wrigl^:. 
pianoforte. 

Marlboro' — ^W.  S.  Bambridge,  pianoforte,  org.  (.V-^ 
lege. 

Newcastle-on-Tyne — Miss  Larbalesticr,  vocalist  aa* 
pianoforte. 

Newcastle^under-Lyne — ^T.  Mason,  pianoforte. 

Northampton— C.  McKorkell,  pianoforte  and  org.  A2 
Saints;  Miss  McKorkell,  harp  and  pianoforte;  ^•^ 
Packer,  pianoforte. 

Penzance — J.  H.  Nunn,  pianoforte. 

Pershore — Miss  Tovev,  vocalist  and  pianoforte. 

Plymouth— F.  Burford,  pianoforte;  T.  E.  Week-s 
pianoforte;  S.  Wcekes,  pianoforte. 

Poole  (Dorset) — Miss  Churchill,  pianoforte  and  to^-^^ 

Ramsgate — JSliss  F.  Martin,  pianoforte, 

Salisbury — Miss  L.  Aylward,  vocalist  and  pianofort' 
C.  J.  Riead,  pianoforte. 

Shrewsbury — Walter  Hay,  pianoforte. 

Southwell  (Notts) — J.  C.  Stone,  pianoforte. 

Southsea — C.  J.  Mew,  pianoforte. 

Taunton — J.  Pridham,  pianoforte  and  vocalist 

Torquay — T.  Brooks,  pianoforte;  C.  Fowler,  ptM*- 
forto. 

W^eston-supcr-Mare — ^W.  H.  Palmer,  pianoforte. 

Wimbome — J.  W.  Smith,  pianoforte  and  org.  Miiwt'^' 

Windsor — Miss  Kellner,  vocalist  and  pianoforte, 

Wolverhampton — G.  Wheoldon,  pianoforte. 

Woolwich— Miss  Whomcs,  pianoforte  and  vixailirf- 

Worcester— Miss  D'Eg\'ille,  vocalist  and  pianofort* 
R.  Mason^ianoforte. 

York — B.  White,  pianoforte. 


Letters  prom  ^Iexdelssohn  REFBRREn  to  ix  Axf^x: 

No.  206. 

To  Paul  Mendelssohn  Bartholdtf, 

Leiprig,  Febniarjiak*!**'- 
The  Berlin  a£fair  is  much  in  my  thoughts,  »na  i* 
subject  for  serious  consideration.    J  doubt  vhfthcf  -' 
will  ever  lead  to  that  result  which  wo  both  (I  belif^* 
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roold  prefer ;  for  I  Btill  have  miflgivings  as  to  Berlin 

eing  a  soil  where  a  person  of  my  profession  could  feel 

ren  tolerably  at  home,  in  spite  of  all  honours  and 

loney,  but  the  mere  offer  in  itself  gives  me  an  inward 

npuise,  a  certain  satisfaction,  which  is  of  infinite  value 

)  me,  even  if  I  were  never  to  speak  of  it  to  any  one ; 

1  a  word,  I  feel  that  an  honour  has  been  done  me,  and 

rejoice  in  it.    Massow  writes  in  his  last  letter,  which 

received  before  yours,  that  the  King  wishes  to  delay 

le  definite  arrangements  of  the  Academy  till  I  go  to 

erlin  in  spring ;  whether  I  choose  to  make  proposals 

t  writing  as  to  the  alterations  of  the  statutes  which  he 

nds  me,  ho  leaves  entirely  to  my  own  decision.    As 

le  point  IB  left  to  myself,  and  I  would  far  rather  not 

rite  at  aU  on  the  subject,  I  shall  delay  doing  so  till  I 

aow  to  a  certainty  whether  I  go  to  Berlin  in  spring  or 

dt,  and  only  in  the  latter  case  write.    Remarkable, 

iry  remarkable,  these  statutes  are,  especially  those  of 

le  school  for  composition.      Imagine !  out  of  eleven 

ifferent  branches  of  instruction  which  they  have  in- 

itated,  seven  are  positively  useless,  and  indeed  px«- 

jsterous.      What   do    you  think    of  the    following, 

nong  others  ?    No.  8.  "  The  relation  Music  bears  to 

te  other  arts,  especially  to  the  plastic  and  to  the 

age;"    and  also  No.   11,    "A  guide  to  the  spiritual 

id  worldly  Dnuna."      I  formerly  read  these  things 

i  the  Government  paper,  and  laughed  at  them;  but 

hen  a  grave  minister  or  official  actually  sends  such 

ttff,  it  is  pitiable.    Pray  do  go  to  some  public  place 

here  newspapers  are  collect^  and  send  me  the  one 

kich  advertises  this  course,  and  where  the  teachers  of 

le  difiierent  branches  are  named.    I  require  these  data 

loroughly  to  understand  the  affair.     It  is  all  in  the 

orst  possible  sta.to ;  you  will  say  this  is  the  very  reason 

hy  1  should  try  to  extricate  it.    In  Uiat  case  there 

ould  indeed  be  plenty  to  do,  if  I  could  only  think  myself 

le  man  to  do  it ;  to  improve  what  is  already  g^ood,  or 

» create  what  is  new  and  good,  would  be  an  undertaking 

iat  I  should  rejoice  in,  and  which  miffht  be  learned, 

f*m  if  there  were  no  previous  knowledge  of  the  sub- 

ct;  but  to  change  what  is  positively  bad  into  better 

lings,  is  both  a  hard  and  a  thankless  task. 

To  Carl  Klinffemann,  London. 

Leipidg,  Not.  23rd,  1842. 
*  •  *  The  following  are  the  plans  which  the  King 
tailed  at  full  length ;  first  of  all,  to  form  a  land  of 
al  capelle,  that  is,  a  select  choir  of  about  thirty  very 
]St-rato  singers,  and  a  small  orchestra  (to  consist  of  the 
te  of  the  theatrical  orchestra) ;  their  duties  to  consist 
church  music  on  Sundays  and  at  festivals,  and  besides 
is,  in  performing  oratorios  and  so  forth ;  that  I  was  to 
rect  these,  and  to  compose  music  for  them,  &c.,  &c. 
^rtainly,"  said  I,  "  if  this  had  ever  been  mentioned, 
it  could  only  be  accomplished ;  this  being  the  very 
int  at  issue  which  I  had  found  wanting."  On  which 
replied  again,  that  ho  knew  perfectl  v  weU  I  must  have 
instnunent  to  make  music  on,  and  that  it  should  be 
}  care  to  procure  such  an  inslTument  of  singers  and 
iyers ;  but  when  he  had  procured  it,  he  must  know 
it  I  was  prepared  to  play  on  it ;  till  then  I  might  do 
I  liked,  return  to  Leipzig,  or  go  to  Italy — ^in  short,  be 
tirely  unfettered ;  but  he  must  have  the  certainty  that 
might  depend  on  me  when  he  required  me,  and  this 
old  only  be  ensured  by  my  remaining  in  his  service, 
ich  was  at  least  the  essential  substance  of  the  whole 
ig  conversation ;  we  then  separated.  ♦  ♦  •  ♦  j 
^nt  to  Dresden  a  few  days  after  my  return,  thanked 
e  King  onco  more,  and  entreated  him  not  the  less  to 
stow  the  twenty  thousand  thalors  (which  an  old 
ipziger  left  in  his  will  at  the  disposition  of  the  King 
:  an  Academy  of  Art)  to  found  a  school  for  music  in 
dpzig,  to  which  he  graciously  acceded.  The  official 
nouncement  came  the  day  before  yesterday.  The 
isic  school  is  to  be  organised  this  very  winter,  at  least 
its  chief  features ;  when  it  is  established,  I  may  well 


say  that  I  have  been  the  means  of  procuring  a  durablo 
benefit  for  music  here. 


To  L  Motcheles,  London* 

Leipzig,  April  13th,  1843. 
*  Our  Music  Academy  here  has  made  a  fiimous 
J  ;  fresh  notices  of  students  arrive  almost  daily, 
and  the  number  of  teachers,  as  well  as  of  lessons,  have 
been  necessarily  very  much  increased. 

Two  serious  maladies,  however,  are  apparent,  which  I 
mean  vigorously  to  resist  with  might  and  main  so  loMp 
as  I  am  here :  the  direction  is  disposed  to  increase  aiul 
generalise, — ^that  is,  to  build  houses,  to  hire  localities  of 
several  stories, — ^whereas,  I  mainfatin  that  for  the  first 
ten  years,  the  two  rooms  we  have,  in  which  simultaneous 
instruction  can  be  given,  are  sufficient.  Then  all  the 
scholars  wish  to  compose  and  to  theorise,  while  it  is  my 
belief  that  vigorous  practical  work,  thorough  steady 
practising,  and  strict  time,  a  solid  knowledge  of  all  solid 
works,  &c.,  &c.,  are  the  chief  things  which  can  and 
must  be  taught.  From  these,  all  other  knowledge 
follows  as  a  thing  of  course,  and  anything  further  is  not 
the  affair  of  learning,  but  the  gift  of  Ood.  I  need  not 
however,  I  am  sure,  say  that  notwithstanding  this,  I  am 
iax  from  wishing  to  render  Art  a  more  handiciuft. 


To  Minister  Eichhom^  Berlin, 

Fniakfort-oa-the-M«ine,  March  6th,  1846. 

I  must  first  of  all  thank  your  Excellency  for  the 
flattering  proof  of  confidence  contained  in  the  letter  I 
have  received  from  your  Excellency,  and  also  for  your  wish 
to  hear  my  opinion  in  so  important  a  matter.  That  the 
reform  of  the  Academy  of  Arts  and  its  musical  section, 
which  your  Excellency  refers  to  in  your  letter,  will  be  of 
the  greatest  value  to  the  whole  musical  condition  of 
Berlm,  docs  not  admit  of  the  smallest  doubt.  Your 
Excellency  informs  mo  that  it  is  your  intention  to  effect 
this  by  placing  a  composer  at  the  head  of  the  musical 
section,  to  be  a  guiding  star  to  the  pupils  by  his  own 
eneigctic  creative  powers,  like  the  master  of  the  atelier  in 
the  plastic  arts,  and  you  do  me  honour  to  mention  my 
name  on  this  occasion,  or  in  the  event  of  my  being  pre- 
vented accepting  this  offer,  you  commission  me  to  point 
out  one  of  my  colleagues  in  art  whom  I  consider  best 
suited  for  such  a  situation.  But  in  order  to  form  a 
decided  opinion  on  the  matter,  I  must  beg  for  an  explana- 
tion of  various  points  which,  in  this  and  every  other 
affair  of  the  same  kind,  appear  to  me  the  most  important, 
and  before  which  all  personal  questions  must  meanwhile 
retire  into  the  background. 

Is  the  reform  which  you  have  in  view  in  the  musical 
section,  to  consist  solely  in  the  appointment  of  such  a 
composer,  and  the  musical  section  to  continue  in  the 
same  shape  as  formerly  "i  If  this  bo  the  case,  what 
relation  wUl  such  a  director  assume  to  the  former 
members  of  the  senate  or  section,  and  to  the  director  of 
the  whole  Academy  ?  Is  the  distribution  of  the  different 
branches  of  instruction  to  remain  the  same,  or  is  a  reform 
proposed  in  this  respect  also  r'  In  what  precisely  does 
the  practical  efficacy  of  such  a  teacher  consist  ?  It  is 
not  possible  to  show  the  act  of  composition,  as  the  master 
in  an  atelier  does  the  design  of  a  picture  or  the  form  of 
a  model,  and  according  to  your  Excellency's  words,  an 
intellectual  influence  is  what  is  chiefly  required.  Such 
an  influence,  according  to  my  conviction,  is  however 
only  to  bo  obtained  in  the  SSchool  of  Art,  when  the 
whole  course  of  instruction  has  already  laid  a  sound 
foundation,  when  aU  the  teachers  in  their  positive 
departments  strive  towards  the  same  point,  when  no 
actual  deficiency  is  anjrwhero  overlooked  in  education, 
and  finally,  when,  as  a  key-stone,  all  the  corresponding 
impulses  of  this  teaching  are  at  once  combined  and 
placed  before  the  scholars  in  their  practical  application, 
and  thjis  more  strongly  impressed  on  their  minds.  In 
this  sense  I  could  well  imagine  such  a  new  active  situation 
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fruitful  for  good  and  for  influence ;  but  it  seemB  to  me 
that  for  this  purpose  it  is  not  merely  the  situation  itself 
which  is  to  effect  it,  but  in  reality  a  reform  of  the  whole 
inner  constitution  of  the  Academy  ;  and  I  do  not  know 
whether  this  enters  into  your  Excellency's  views,  or 
indeed  be  within  the  range  of  possibility.  Without 
this,  the  position,  though  undoubtedly  highly  honourable, 
woiUd  be  devoid  of  all  real*  practical  utility ;  a  merely 
ffeneral  excitement,  however  great^  can  at  best  only  oall 
forth  an  unfruitful  enthusiasm  in  the  minds  of  the 
scholars,  if  indeed  it  calls  forth  anything  whatsoever. 
The  teachers  of  positive  subjects  alone  would,  in  such  a 
case,  acquire  a  real  and  decided  influence  on  Uie 
development  of  young  artists ;  the  professor  at  the  head, 
influencing  only  by  example,  would,  on  the  other  hand, 
be  like  a  mere  airy  phantom,  and  the  connection  between 
the  head  and  the  limbs  fail,  without  which  neither  the 
head  nor  the  limbs  can  live  or  thrive. 

If  your  Excellency  wHl  be  so  good  as  to  give  me  some 
more  precise  information  on  this  matter,  I  shall  then  be 
in  a  position  to  form  a  clearer  view  of  the  affair  itself, 
as  well  as  of  the  personal  questions  connected  wi^  it ; 
and  I  shall  esteem  it  my  du^,  on  this  as  on  every  other 
subject,  to  state  my  opinion  candidly  to  your  Exc^Iancyf  * 


Metnorandum  by  Mendeisaohn,  on  the  subject  of  a  Music 
Academy  to  be  established  at  Berlin, 

Berlin,  May,  1841. 

It  is  proposed  to  establish  a  Qerman  Music  Academy 
in  Berhn,  to  concentrate  in  one  common  focus  the  now 
isolated  efforts  in  the  sphere  of  instruction  in  art,  in 
order  to  gpude  rising  artists  in  a  solid  and  earnest  direc- 
tion, thus  imparting  to  the  musical  sense  of  the  nation  a 
new  and  more  energetic  impetus ;  for  this  purpose,  on 
the  one  side,  the  already  existing  institutes  and  their 
members  must  be  concentrated,  and  on  the  other,  the  aid 
of  new  ones  must  be  called  in. 

Among  the  former  maybe  reckoned  the  various  Boyal 
academies  for  musical  instruction,  which  must  be  united 
with  this  musical  Academy,  and  carried  on  as  branches 
of  the  same,  with  greater  or  less  modifications,  in  one 
sense  and  in  one  direction.  In  these  are  included,  for 
example,  the  Institute  for  Eldves  of  the  Boyal  Orchestra ; 
the  Organ  Institute ;  that  of  the  Theatre  (limited  to  the 
theatre  alone)  for  instruction  in  singing,  declamation, 
&c.  Further  the  members  of  the  Royal  Gtpelle  must  be 
required  to  give  instruction  on  their  various  instruments. 
A  suitable  locality  can  no  doubt  be  found  among  the 
Royal  buildings,  and  also  a  library,  with  the  requisite  old 
and  new  musical  works,  scores,  and  books. 

The  now  appointments  to  consist  of — 

1.  A  head  teacher  of  composition ;  tho  best  that  can 
be  found  in  Germany,  to  give  regular  instruction  in 
theory,  thorough-bass,  counterpoint  and  fugues. 

2.  A  head  teacher  of  solo  singing ;  also  the  best  to  be 
had  in  Germany. 

3.  A  head  teacher  of  choral  singing,  who  should  strive, 
by  his  personal  instructions,  that  tho  scholars  under  his 
care  should  bo  distinguished  by  good  pianoforte  playing 
and  steady  direction. 

4.  A  head  teacher  of  pianoforte-playing,  for  which 
office  a  man  of  the  most  unquestionable  talent  and  re- 
putation alone  must  be  selected.  The  other  teachers  for 
these  departments  could  be  found  in  Berlin  itself;  nor 
would  there  be  any  difficulty  in  procuring  teachers  of 
lesthctics,  the  history  of  music,  &c. 

The  complete  course  to  last  three  years ;  the  scholars, 
after  previous  examination,  to  be  instructed  gratis ;  no 
prise  works  to  be  admitted ;  but  at  stated  periods  all  the 
works  of  the  sdiolars,  from  the  time  of  their  admission, 
to  be  collected  and  critiatxed  in  oonnection  with  each 
other,  and  subsequently  a  prise  (probably  consisting  of  a 


sum  sufficient  for  a  long  journey  through  GficLisy, 
Italy,  France,  and  England)  to  be  adjudged  accordingly. 
Eveiy  winter  a  certain  number  of  concerts  to  take  v.  \ 
in  which  all  the  teachers  (including  the  above-il^cj 
members  of  the  Royal  Capelle)  must  co-operate,  and  ^j 
which,  through  the  selection  of  the  music,  as  wcH  x<  'r 
its  execution,  direct  influence  may  bo  gamed  over  'a 
public  at  large. 

The  following  principle  might  serve  as  a  basis  fr^ 
whole  Institute :  that  every  sphere  of  art  can  only  el^4 
itself  above  a  mere  handicraft,  by  being  devoted  u 
expression  of  loftj  thought,  along  with  the  iita 
possible  technical  finish,  and  by  a  pure  and  intell<» 
aim;  that  consequently  soUdity,  precision,  and  c; 
discipline  in  teaching  and  learning,  should  be  coofiie 
the  first  law,  thus  not  felling  short  in  this  respect  of 
handicraft ;  but  that  at  the  same  time,  in  every  d-i; 
ment,  all  teaching  and  learning  should  be  exchir 
devoted  to  the  expression  of  the  aforesaid  thought 
to  that  more  elevated  mood  to  which  technical  yak 
in  art  must  ever  be  subordinate. 


*  This  oommiuuGaiion  led  to  no  rcsslts. 


EXAMINATION  PAPERS,  1M5. 

{Contbmsijrompags  MS.) 

The  following  are  the  Examination  Flapers  set  in  U: 
various  subjects  at  tha  Sodety's  Final  Exajnioalioos,  t*^ 
in  April,  1865  :^ 

ENGLISH  LITERATURE. 

tbbbe  b0ub8  allowed  fob  tbi  two  authors  sbk^ 

by  the  gaxdzdatb. 

Shakbpeabk. 

(Macbeth. — Hemby  V. — The  Tbvpest.) 

I. 
1.  State  the  connexloD  in  which  each  of  the  fa^-Z 
passages  occurs,  explain  every  allasion,  and  ootb  '•^ 
unosiuU  words  and  grammatical  constraoiioDs  :— 

(a)  The  sio  upon  my  head,  dread  Sovereign  I 
For  in  the  book  of  Numbers  is  it  writ— 
When  the  man  dies,  let  the  inheritance 
Descend  unto  the  daughter. 

(6)    The  sin  of  my  ingratitude  even  now 

Was  heavy  on  me :  thou  art  so  far  before. 
That  swiftest  wing  of  recompense  is  slow 
To  ovei-take  thee.    'Would  thou  hadst  lesBdc.*r.: 
That  the  proportion  both  of  thanks  and  paymcn: 
Might  have  been  mine  I  only  I  have  left  to  ey 
More  is  thy  due  than  more  than  all  can  pay. 

(e)    The  slave,  a  member  of  the  oountry's  peace, 
Enjoys  it ;  but  in  gross  brain  little  wots 
What  watch  the  king  keeps  to  maintain  the  pet ' 
Whose  hours  the  peasaDi  best  advantages. 


(<») 


-Sitting  on  a  bank, 


Weeping  again  the  king  my  father's  wrack, 
This  music  crept  by  me  upon  the  waters. 

(e)  More  will  I  do, 

Though  all  that  I  can  do  is  nothing  worth, 
Since  that  my  penitenoe  comes  after  all, 
Imploring  pardon. 

(/)    Tou  are  three  men  of  sin,  whom  destiny 
(That  hath  to  instrument  this  lower  world, 
And  what  is  in  it)  the  never-snrfettfld  sea. 
Hath  caused  to  belch  up  yoo,  and  on  this  isksd 
Where  man  doth  not  inhabit. 


it) 


-Now  does  he  feel 


His  secret  murthers  stickiog  on  bis  hands ; 
Now  minutely  revolts  upbraid  his  failh^breseb : 
Those  he  commands  move  only  in  eonunaod, 
Nothing  in  love ;  now  does  he  fbel  hit  title 
Hang  loose  about  him,  like  a  giant's  roiw 
Upon  a  dwarfish  thief. 
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3.  Taro  the  paoages  a  and  b  into  plain  prose. 

3.  Explain  the  expreasiona — *'  the  ahalea  and  hnaka  of 
oaeD"— "the  Mediterranean  flote"— *'the  law  Salique*' 
>>' kernes  and  gaUow-glasBee  " — 'Uhe  still-vexed  Ber- 
noothee." 

4.  Give  some  account  of  the  GhoruB  in  Heniy  V. 

U. 

1.  Briefly  akotoh  the  plot  of  the  fiivt  aot  of  Hemy  V., 
Er  of  the  third  act  of  Macbeth. 

2.  From  what  historical  sources  did  Shakspeare  take 
be  plots  of  Heniy  V.  and  Macbeth  ?  In  what  partioolars 
119  he  deviated  from  historical  authority  ? 

3.  What  do  you  know  of  the  sources  of  the  text  of 
hese  three  plays? 

4.  Oive  some  account  of  Shakspeare's  life  while  he 
aided  in  London. 


Beed. 


Iktboduotion  to  Englub  Litebatdbb. 

1.  Which  a»e  the  pecoliai'  advantagee  of  the  English 
aopage  compared  with  most  other  Languages  ?  Why 
n  Dative  Saxon  words  to  be  generally  preferred  to  words 
)f  foreign  origin? 

2.  Give  some  account  of  the  process  by  which  the  Eng- 
Iih  language  has  been  formed. 

3.  Explain  the  distinction  between  aheUl  and  trill. 

4.  •*  it  Chaucer  was  unfortunate  in  the  period  of  his 
)DDtry'8  language,  he  was  happy  in  the  era  of  his 
wniry's  history.*'  Explain  this  statement.  Sketch  the 
Un  of  the  Canterbury  Tales. 

5.  What  place  in  the  history  of  English  prose  literature 
oes  Mr.  Reed  assign  to  Richard  Hooker  ?  What  do  you 
now  of  Hooker's  great  work  ? 

6.  Give  some  account  et  Comus,  or  of  Lycidas. 

7.  Express  briefly  the  substance  of  Mr.  Reed's  remarks 
)  Sunday  readiog.  What  are  his  objections  to  the  Para- 
be  Lost  ?    Do  you  agree  with  them  ? 

8.  ^ame  the  great  essayists  of  the  time  of  Queen  Anne, 
ilh  their  prindpol  workB.     Oive  some  account  of  the 

9.  What  was  the  effect  of  the  French  Revolution,  and 
[the  causes  which  led  to  it,  upon  literature,  and  upon 
oglish  literature  in  particular? 

10  What  is  the  predominating  tendency  of  the  poetry 
'Wordsworth?  What  do  you  know  of  "The  Excur- 
»?" 

11.  What  English  authors  have  shown  the  faculties  of 
^It  and  Humour  to  the  greatest  advantage  ?  What  are 
e  chief  abuses  to  which  those  faculties  are  liable  ? 

12.  What  are  the  characteristics  of  a  true  letter? 
^  are  the  best  writers  of  letters  in  our  language? 
^hat  are  the  chief  &ults  in  Pope's  letters? 

BUTLBB. 

The   ANALeoT. 

I. 

1.  How  is  probable  evidence  distinguished  from  demon- 
ative  evidence  ?  How  does  Butler  illustrate  the  dis- 
iction? 

2.  "  Nor  can  we  find  anything  throughout  the  whole 
ilogy  of  nature  to  afford  us  even  the  slightest  pre- 
mption  that  animals  ever  lose  their  living  powers." 
i«fly  sketch  the  train  of  reasoning  into  which  these 
)rd8  are  introduced. 

3.  What  are  final  causes  f  In  what  way  may  the 
bteoce  of  an  intelligent  Governor  of  the  world  be 
3ved  from  them? 

4.  How  does  Butler  refute  the  notion  that  "  things 
ly  be  now  going  on  throughout  the  universe,  and  may 

on  hereafter,  in  the  same  mixed  way  as  here  at  present 
ton  earth — virtue  sometimes  prosperous,  sometimes  de- 
essed ;  vice  sometimes  punished,  sometimes  gaoceBsful  ?" 


5.  Explain  the  distinction  between  pauive  hahiU  and 
active  Kabitt.  In  what  way  does  this  subject  bear  upon 
the  line  of  argument  ? 

6.  In  what  sense  does  Butler  say  we  are  to  understand 
**  that  general  assertion,  that  the  opinion  of  necessity  is 
essentially  distinctive  of  all  religion  ?'* 

7.  By  what  arguments  is  the  objeetion  to  GhristiaDity 
met,  that  it  has  done  but  little  to  improve  the  world  ? 

8.  State  the  distinction  between  moral  precepts  and 
positive  precepts,  and  give  examples. 

9.  Whicli  are  the  main  argument^  on  which  Butler 
founds  the  credibility  of  a  revealed  religion? 

II. 

1.  Sum  up,  as  briefly  as  you  can,  the  author's  purpose 
in  the  first  part  of  the  Analogy. 

2.  Which  are  the  main  objections  that  have  been  urged 
against  arguing  from  the  analogy  of  Nature  to  Religion  ? 
In  what  way  may  they  be  answered  ? 

3.  Give  some  account  of  Bishop  Butler.  Name  his 
other  works  besides  the  Analogy. 


Milton, 
Pabadisb  Lost. — ^Book  I.— VI. 

I. 

1.  In  what  connexion  does  each  <^  the  following  pas- 
sages occur?  Explain  every  allusion,  and  notice  any 
unusual  words  or  grammatical  constructions  which  occur 
in  them : — 


(«) 


-Not  that  &ir  field 


Of  Enna,  where  Proserpine  gathering  flowers, 
Herself  a  fairer  flower,  by  gloomy  Dis 
Was  gathered,  which  cost  Ceres  all  that  pain 
To  seek  her  through  the  world. 

{b)  As  when  by  night  the  glass 

Of  Galileo,  less  assured,  observes 
Imagined  lands  and  regions  in  the  moon: 
Or  pilot,  from  amidst  the  Cyclades, 
Delo9  or  Samos  first  appearing,  kens 
A  cloudy  spot. 

(c)  This  inaccessible  high  strength,  the  seat 
Of  Deity  supreme,  us  dispossessed. 

He  trusted  to  have  seized. 

(d)  O,  for  that  warning  voice,  which  he  who  saw 
The  Apocalypse  heard  cry  in  heaven  aloud ; 
Then  when  the  dragon,  put  to  second  rout. 
Came  furious  down  to  be  revenged  on  men, 
*'  Woe  to  the  inhabitants  on  earth  I" 


(«) 


High  on  a  throne  of  royal  state,  which  far 
Outshone  the  wealth  of  Ormus  and  of  Ind, 
Or  where  the  gorgeous  East  with  richest  hand 
Showers  on  her  kings  barbaric  pearl  and  gold, 
Satan  exalted  sat 


(/) 


-Anon  they  move, 


In  perfect  phalanx,  to  the  Dorian  mood 
Of  flutes  and  soft  recorders. 


2.  Give  a  short  account  of  Satan's  passage  from  hell  to 
the  earth. 

8.  Servant  of  God,  well  done;  well  hast  thou  fought 
The  better  fight,  who  single  hast  maintained 
Against  revolted  multitudes  the  cause 
Of  truth :  in  word  mightier  than  thev  in  arms ; 
And  for  the  testimony  of  truth  hast  borne 
Universal  reproach,  far  worse  to  bear 
Than  violence ;  for  this  was  all  thy  care. 
To  stand  approved  in  sight  of  God,  though  worlds 
Judged  thee  perverse :  the  easier  conquest  now 
Remains  thee,  aided  by  this  host  of  friends, 
Back  on  thy  foes  more  glorious  to  return. 
Than  scorn'd  thou  didst  depart. 
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(a)  Give  the  sense  of  this  passage  in  plain  prose,  add- 
ing as  little  as  possible  to  the  number  of  words. 
'^6)  To  whom  is  it  addressed,  and  on  what  occasion  ? 
{e)  Notice  any  onosaal  expressions  contained  in  it. 

4.  Briefly  sketch  the  subetance  of  Satan's  address  to  the 
■on,  or  of  Milton's  address  to  light. 

II. 

1.  What  personal  allusions  to  the  poet  himself,  or  his 
contemporaries,  occur  in  the  Paradise  Lost  ? 

2.  Give  some  account  of  Milton's  life,  and  especially  of 
the  circumstances  undei*  which  the  Paradise  Lost  was 
written. 

8.  What  do  you  know  of  Milton's  prose  works  ? 

{To  be  continued.) 
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BRITISH  ASSOCIATION  FOR  THE  ADVANCE- 
MENT OF  SCIENCE,  1866. 

The  thirty-fifth  meeting  will  commence  in  Bumingham, 
on  Wednesday,  the  6th  of  September  next,  under  the 
presidency  of  John  Phillips,  Esq.,  M.A.,  LL.D.,  F.R.S., 
F.G.S.,  Professor  of  Geology  in  the  University  of  Oxford. 
The  general  secretaries  are  William  Hopkins,  Esq.,  M.A., 
LL.D.,  F.R.S.,    St.   Peter's    College,   Cambridge,  and 
Francis  Galton,  Esq  ,  M.A.,  F.R.S.,  F.G.S.,  42,  Rutland- 
gate,    Enightsbridge,    London;     the    assistant- general 
secretary  is  George  Griffiths,  Esq.,  M.A.,  Professor  of 
Experimental  Philosophy  in  the  University  of  Oxford, 
6,  Park-villas,   Oxford ;   the    local  serretaries  for  the 
meeting  at  Birmingham  are  William  Mathews,  Esq.,  jun., 
F.G.S.,  John  Henry  Chamberlain,  E^.,  and  the  Rev.  G. 
D.  Boyle,  M.A.,  Christ  Church-buildings,  Birmingham  ; 
and  the  local  treasurer  is  William  HoUiday,  Esq. 
The  following  are  the  aiiiangements : — 
The  General  Committee  w^iU  meet  on  Wednesday,  the 
6th  of  September,  at  one  p.m.,  for  the  election  of  sectional 
officers,  and  the  despatch  of  business  usually  brought 
before  that  body.    On  this  occasion  there  will  be  pre- 
sented the  report  of  the  Council,  embodying  their  pro- 
ceedings during  the  past  year.    The  General  Committee 
will  meet  alterwards  by  adjournment. 

The  first  general  meeting  will  be  held  on  Wednesday, 
the  6th  of  September,  at  eight  p.m.,  when  the  President 
will  deliver  an  address;  the  concluding  meeting  on 
Wednesday,  the  ISth  of  September,  at  three  p.m.,  when 
the  Association  will  be  adjourned  to  its  next  place  of 
meeting. 

At  two  evening  meetings,  which  will  take  place  at  eight 
p.m.,  discourses  on  certain  branches  of  science  will  be 
delivered. 

There  will  also  be  other  evening  meetings,  at  which 
opportunity  will  be  affoitled  for  general  conversation 
among  the  members. 

The  committees  of  sections  will  meet  daily,  from 
Thursday,  the  7th  of  September,  to  Wednesday,  the  13th 
of  September  inclusive,  at  10  a.m.  precisely. 

The  secttons  will  meet  daily,  from  Thursday,  the  7th  of 
September,  to  Tuesday,  the  12th  of  September  iuclusive, 
ftt  11  a.m.  precisely. 

Reports  on  the  progress  of  science,  and  of  researches 
entrusted  to  individuals  and  committees,  and  other  com- 
munications intended  for  presentation  to  the  sections,  are 
expected  to  be  forwarded  in  letters  addressed  to  the 
Assistant-General  Secretary,  at  Birmingham,  previous  to 
the  meeting,  accompanied  by  a  statement  whether  the 
author  will  be  pn^sent,  and  on  what  day,  so  that  the 
butfiness  of  the  sections  may  be  satisfactorily  arranged. 

The  reports  complete,  and  concise  abstracts  of  other 
communications,  are  to  be  delivered  to  the  secretaries  of 
the  sections  before  which  they  are  read,  previously  to  the 
close  of  the  meeting,  for  publication  in  the  Transactions. 
The  following  are  the  titles  of  the  sections  to  which 
communications  may  be  presented  : — 

Section  A.  Mathematics  and  physics. 


Section  B.  Chemistry  and  mineralogy,  iodading  the: 
applications  to  agriculture  sod  theara. 

C.  Geology. 

D.  Zoology  and  botany,  indodiog  phyiiologj. 
Sub-section  D. 

„      E.  Geography  and  ethnology. 
„      F.  Economic  science  and  statiitioB. 
„      G.  Mechanical  science. 

Until  September  2nd,  life  members  who  iniend  tclt 
present  at  the  meeting  may  receive  their  tiekeut^ 
applying  to  the  general  treasurer,  and  returning  to  im 
their  life  member's  invitation  circular ;  annual  nliKriliE^ 
who  wish  to  receive  their  tickets,  must  reton  ^ 
invitation  circular,  with  £1  enclosed,  to  the  gecd 
treasurer,  W.  Spottiswoode,  Esq.,  60,  Qroiveaot^liak 
London,  S.W. 

The  executive  committee  at  Birmingham  wiBegs: 
new  members  and  assooiatea,  on  the  usual  conditiitt 

Gentlemen  who  have  in  any  former  year  been  adxaK 
members  of  the  Association,  may,  on  thia  occa6ioD,7aiv 
their  membership,  without  being  called  upon  former, 
on  payment  of  £1. 

After  September  2nd,  personal  applkation  for  tic&«t, 
must  be  made  at  the  reception-room,  Birmingtaain,  iLfc 
will  be  opened  on  Monday,  September  4th. 


ANGLO-FRENCH   WORKING   CLASSES 
EXHIBITION. 

This  Exhibition,  in  support  of  which  it  will  be 
bered  that  a  meeting  was  held  in  the  Society's  room 
months  since,  presided  over  by  Mr.  W.  Hawes,  Chil;: 
of  the  Council,  was  opened  on  Monday  last,  the  7tb  ^ 
at  the  Crystal  Palace. 

Mr.  Herbert  Maudslay,  of  the  firm  of  Mand«Uy 
Field,  having  taken  the  chair,  the  ceremony  of  o{« 
the  Exhibition  was  commenced  with  prayer,  the  Bev.J 
J.  A.  Kmerton  officiating. 

The  secretary,  Mr.  R.  Coningsby,  read  a  letter 
Mrs.  Cobden,  expressing  her  regret  at  being  umK»I 
accept  the  invitation  to  attend  the  opening,  and  saying  f 
had  her  husband  been  living,  «•  he  would  have  gi«Ql 
earnest  sympathy  and  support  to  an  exhibition  d^f 
to  promote  the  cause— always  so  dear  to  his  hear, 
international  peace  and  goodwill,  and  to  honoGia^aj 
the  men  by  whom  it  was  originated,  and  by  wboc 
being  carried  out."  Mr.  Coningsby  said  that  the  \n 
Exhibition  -was  an  experiment,  and  that  next  ^' 
hoped  not  only  that  the  scheme  as  it  at  present  ^ 
would  be  enlarged,  but  that  it  would  extend  itself 
Anglo-French  American  Exhibition.  One  of  the  1* 
secretaries,  M.  Edniond  Potoni^,  editor  of  X'J«o» 
rose,  and  said  that  while  he  was  obliged  to  speak  F*^ 
that  day  to  an  English  audience,  he  hoped  ti-n  • 
Englishman  would  soon  be  talking  to  a  French  tM^  ' 
on  the  same  subject ;  and  more,  that  a  world-w'.flt  -J 
tension  of  their  ideas  might  set  many  nations  tslkiK*- 
one  another.  He  bore  earnest  and  eloquent  testiiit^!^' 
the  heartiness  with  which  the  proposal  of  this  ExW-J-* 
had  been  received  by  the  workmen  of  Paris.  ^^-^ 
speakers  followers  M.  Potoni^,  and  among  then  ^ 
TalUndier.  When  all  the  addresses  had  been  delnf  ^ 
the  Exhibition  was  declared  t>y  the  chairaiaD  to  1«  ,•:• 
and  the  band  of  the  Crystal  Palace  Company  played  "« '• 
save  the  Queen."  ^ 

The  display  occupies  one  of  the  galleries  of  the  :^  ■ 
approached  by  the  stairs  on   the  north  of  the  B» 
Orchestra.     It  is  not  yet  complete,  several  imporufit 
tributions  being  exp«*cted  from  Paris,  and  a  Kfwj*  ^' 
enlarged  edition  of  the  catalogues  being  pww'^p-. .  * 
present  there  are  the  names  of  fifty-three  Frcnrh  exw  ' 
thirty-five  of  whom  are  Parisian,  and  not  ail  ••  »• ' 
belonging  to  the  artisan  class  pure  and  •mpl-** 
total  number  of  visitors  to  the  Palace  oo  thBCOc* 
was  12,870. 
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ROYAL  SCOTTISH  SOCIETY  OF  ARTS. 

The  following  is  an  abetnct  of  a  paper  entitled,  "  Sng- 
^estioiu  for  extending  the  use  of  the  Blariner's  Compaas, 
M)  as  to  take  mora  complete  advantage  of  its  powers,  and 
thereby  increase  the  safety  of  life  and  property  at  sea,"  read 
before  the  above  society  on  the  10th  Joly,  by  .Mr.  Neil 
Stewart. 

The  aim  of  Mr.  Stewart's  snggestions  is  to  show  that 
the  safety  of  life  and  poperty  at  sea  wonld  be  increased 
hy  every  seaman  havug  from  the  Board  of  Trade,  or 
other  competent  authority,  a  certificate  of  the  state  of  his 
liiion  at  different  stages  of  his  life,  which  would  show  his 
competency  for  particular  duties.  One  instance  is  shown 
of  a  steersman  whose  shortness  of  sight  rendered  him 
Bofit  for  his  duty,  and  Mr.  Stewart  thinks  that  collisions 
at  sea  and  shipwreck  in  foggy  weather  may  not  un- 
freqaeDtly  arise  from  defective  vision  on  the  part  of 
Kamen,  as  there  are  men  of  all  grades  who  disincline  to 
wear  spectacles  when  they  first  require  them,  and  as 
niling  in  the  teath  of  the  wind,  as  steamers  frequently 
4o,  10  calculated  to  impair  the  sight  of  seamen  rapidly. 

That  every  binnacle  should  tw  furnished  with  lenses, 
capable  of  showing  the  minutest  pointing  of  the  compass, 
kf  the  speed  now  attained  by  steamships,  with  a  veiy 
ilight  inaccuracy  in  steering,  might,  in  a  few  hours'  sailing, 
cany  a  ship  as  many  miles  out  of  her  course  as  brought 
the  Angh-Saxon  to  destruction  on  Cape  Race.  Then,  in 
order  to  make  sure  that  every  ship-captain  would  be  made 
avare  of  the  state  of  his  ship's  compan  after  the  stowage 
of  the  cargo,  and  that  passengers,  shippers,  and  the 
public  generally  would  feel  assured  that  lite  and  property 
would  be  duly  protected  against  the  mis-directed  aseal  of 
eoDtending  interests,  Mr.  Stewart  suggests  that  the  pilot 
Bhoold  be  accompanied  by  an  assistant  or  junior  pilot, 
capable  of  reading  the  compass  accurately,  so  that,  while 
the  senior  pilot  would,  during  the  ship's  departure,  lay 
her  accurately  upon  certain  definite  courses,  taking  the 
Iffie  of  the  wharf  as  the  first,  the  junior  pilot,  furnished 
with  achedules  of  departure  on  which  the  pilot's  courses 
would  be  printed,  would  note  the  marking  of  the  ship's 
compass  abreast  of  the  true  courses,  so  that  any  difference 
betwixt  them  would  be  seen  at  a  glance.  Then  of  this 
Khedule  the  junior  pilot  would  fill  up  a  duplicate,  so 
that  before  leaving  the  ship  the  pilot  would  put  his 
i%Dature  to  one  of  the  schedules  and  present  it  to  the 
)hief  officer  on  board,  who  would  sign  the  other,  which 
ihe  pilot  would  bring  ashore  for  after  reference  should 
hat  be  required. 

After  the  foregoing  precautions  had  been  taken,  how- 
<7er,  a  ship  might  encounter  severe  weather,  and  suffer 
och  injury  as  might  make  reliance  upon  the  compass 
lonbtrul.  Against  such  a  case  Mr.  Stewart  suggests  the 
i>lIowing  plim  for-  testing  the  compass  at  sea : — Two 
rater-bucknts  should  be  fflled  and  suspended  from  the 
ead  or  stem  of  the  ship,  as  widely  apart  as  possible,  clear 
f  the  water,  dear  of  the  ship,  and  at  right  angles  to  her 
liddle  line.  Then  two  boats  (if  convenient,  but  one 
light  do)  should  leave  the  ship  in  opposite  directions,  and 
tke  positions  where  the  two  buckets  would  appear  as  one. 
iach  boat  should  be  supplied  with  a  compass,  over  and 
!ross  which  a  small  brass  rod  had  been  elevated,  having 
I  its  upper  side  a  groove  from  end  to  end.  The  man  in 
large  of  the  compass  would  raise  the  instrument  to  his 
r*e,  and  looking  along  the  groove  in  the  brass  i  od,  order 
le  adjustment  of  the  boat's  position  until  the  two 
ickets  seen  as  one  would  seem  to  hang  into  the  groove, 
hen  would  be  the  moment  tor  a  signal  from  one  or  other, 
*  both  boate,  that  the  marking  of  the  ship's  compasa 
ight  bo  noted  along  with  that  in  either  of  the  boats, 
hen  the  difference,  if  any,  would  be  seen.  This  ex- 
it iment  repeated  with  the  ship  in  other  positions  would 
Hiire  the  captain  of  the  state  of  his  compass,  when  he 
ould  he  able  to  prosecute  the  remainder  of  his  voyage 
cooipai'ative  safety. 


^me  ^8. 


Fbinch  Aoaobmt.— The  Paris  Academy  of  Fine  Aria 
has  elected  M.  Cavelier,  the  sculptor,  to  fill  the  chair  left 
vacant  by  the  death  of  M.  Buret.  The  new  member  of 
the  Academy  is  a  very  eminent  artist ;  one  of  his  most 
extensively  known  works  is  a  seated  figure  of  Penelope 
sleeping,  which  has  been  reproduced  in  bronze,  and 
largely  circulated ;  the  original  ib  the  property  of  the  Duo 
de  Luynes,  which  ia  at  Dammerre.  The  statue  of  Blaize 
Pascal,  in  the  arcade  of  the  Tour  Saint  Jacaues,  near  the 
Hdtel  de  Ville,  is  also  the  work  ef  M.  Cavalier. 

AoADniT  OF  Abts,  Lyons. — ^Thia  Academy,  in  order 
to  arouse  the  patriotism  of  its  citizens  and  to  encourage 
art,  had  offered  a  gold  medal  of  the  value  of  £60  for  the 
best  history  of  painting,  sculpture,  architecture,  and 
engraving  in  Lyons,  from  the  renaittance  to  the  present 
day.  The  manuscripts  are  to  be  sent  in  before  the  end 
of  next  year. 

Abt  Coptbioht  nr  Fbahoe. — The  laws  of  France,  and 
the  spirit  in  which  they  have  been  administered,  especially 
during  the  last  few  years,  are  highly  Cavourable  to  rights  of 
property  in  works  of  arts  ;  and,  at  the  same  time  the  in- 
fringements of  those  laws  are  more  frequent  than  would 
be  expected  under  the  circumstances.  The  case  of  a 
complaint  brought  by  M.  Salvatore  Marchi,  of  Paris,  a 
producer  of  statuettes  and  other  art  objects,  against  M. 
Laurent  d'Alfonso,  of  Bordeaux,  a  dealer  in  such  works, 
offers  some  points  of  interest.  It  appeared  that  the  de- 
fendant had  purchased  pirated  copies  of  the  plaintifi^s  pro- 
ductions, and  that  some  of  them  had  been  seized  in  his 
possession.  The  defendant  was  not  proved  to  have  been 
the  producer  of  the  illicit  copies,  and  the  court  of  Reole 
acquitted  him,  but  ordered  the  coiifiacation  of  the  copies 
seized.  M.  Marchi  appealed  to  the  Imperial  Court  of 
Bordeaux,  which  revemd  the  decision  of  the  lower 
court.  It  was  decreed  that  the  defendant,  by  his  know- 
ledge of  the  class  of  works  referred  to— religious  art — in 
consequence  of  former  dealings  with  the  appellant,  and, 
probably,  by  the  receipt  of  catalogues  and  lists  published 
by  the  latter,  could  not  be  ignorant  of  the  fact  that  the 
images  which  he  had  sold  in  large  quantities  to  the 
dealers  of  VerdeUis  were  illicit  copies  of  the  appellant's 
productions ;  and  the  fineness  of  their  execution  must  have 
told  him  that  they  could  not  have  been  the  work  of  the 
Italian  modellers,  of  whom  he  declared  he  had  purchased 
them,  but  must  have  been  produced  by  more  able  hands ; 
the  Imperial  Court,  therefore,  declared  him  to  have  been 
guilty  of  selling  and  offering  for  sale  pirated  works,  to  the 
injury  of  the  appellant,  and  condenmed  him  to  pay  a  fine 
of  2<X)f.,  600f.  damages,  and  all  expenses. 


^mMttstt. 


Thb  "Fixld  "  BoiLEB. — This  boiler  consists  of  a  ver- 
tical cylindrical  steam  and  water  space,  having  a  circular  ' 
flue  passing  up  through  its  centre,  and  numerous  water 
tubes  passing  from  its  lower  plate  into  the  furnace,  which 
is  surrounded  by  a  water  casing.  These  tubes  are  closed 
at  their  lower  ends,  but  open  at  top  to  the  main  body  of 
the  boiler.  Within  them  are  ffeely  suspended  other 
tubes,  of  smaller  diameter,  open  at  both  ends,  and  extend, 
ing  somewhat  above  the  upper  extremities,  but  not  quite 
to  the  lower  ends,  of  the  outer  tubea,  the  tops  of  the 
inner  or  circulating  tubes  being  fitted  with  suitable  de- 
flectors, for  preventing  the  interference  of  the  ascending 
with  the  descending  cuirents.  On  the  tire  being  lighted, 
the  gravity  of  the  water  in  the  annular  spaces  between 
the  inner  and  the  outer  tubes  becoming  less  than  that  of 
the  water  in  the  central  tubes,  rises  towards  the  main 
body  of  the  boiler,  cooler  water  simultaneously  descending 
the  inner  tubes  to  supply  its  place.  The  rapidity  of  cir- 
culation increases  in  direct  proportion  to  the  heat  to  which 
the  tubes  are  submitted,  the  consequence  being  that,  how- 


612 


JCUllNAL  OF  THE  SOCIETY  OF  ARTS,  August  11,  1865. 


ever  intense  the  heat  in  the  furnace  may  be,  it  is  never- 
thelesa  luUy  absorbed  by  the  water  in  the  boiler,  the  tem- 
perature in  the  chiumey  rarely  exceeding  from  650  to 
700  degrees.  To  prevent  heat  going  direct  up  the  central 
flue,  instead  of  first  passing  among  the  tubes,  and  being 
properly  absorbed,  a  cast-iron  baffle  is  suspended  over  the 
centre  of  the  fire,  just  below  the  entrance  to  the  flue,  so 
that  the  flame  is  deflected  and  compelled  to  pass  among 
the  tabes  before  entering  the  chimney.  These  boilers  are 
nid  to  be  very  effective,  while  the  saving  in  8{>aoe,  as 
compared  with  Cornish  boilers  of  equal  power,  is  oon- 
liderable. 

Uas  fboh  Refuse  or  Apples. — The  NouveUitU  of 
Bouen  announces  that  a  great  problem  has  been  solved 
with  re>pect  to  cheap  lighting,  Messieurs  Gouvemeur,  De 
Batter,  and  Eichelbreuier,  of  Nogent-le-Rotroa,  in  the 
department  of  the  Eure-et-Loire,  having  discovered  a 
means  of  obtaining  gas  from  the  refuse  of  apples  and 
pears,  after  the  making  of  cider  and  perry,  with  the  aid  of 
Tery  inexpensive  apparatus,  that  is  to  say,  with  a  portable 
furnace  and  still  head,  a  second  piece,  which  performs  the 
iimctions  of  condenser,  washer,  and  purifier  of  the  gas, 
and  a  gasometer.  £ach  charge  yields  five  hundred  litres, 
or  half  a  cubic  mhire  of  gas,  or  at  the  rate  of  a  hundred 
and  seventy  metres  per  ton  of  the  refuse.  The  heat  re- 
quired for  the  distillation  is  said  to  be  200^  centigrade,  or 
ju«t  one-sixth  of  that  required  for  coals.  The  advantages 
claimed  for  the  gas  are,  that  it  does  not  contain  sulphur, 
burns  without  any  odour,  has  no  effect  on  paint  or  gilt 
work,  and  possease^  more  illuminating  power  than  coal 
gas.  It  is  said  th^t  several  maimtacturers  in  the  Eure-et- 
Loire  have  alieady  availed  themselvett  of  the  invention, 
and  that  the  farmers  are  delighted  with  the  prospects  of 
converting  the  apple  and  pear  trash,  a  most  unpleabant  and 
hitherto  useless  refuse,  into  gas  or  money.  The  invention, 
if  successful  as  stated,  will  doubtless  be  turned  to  aoooont. 


(Emmet. 


CoHXXBGE  OF  Fbixtok.— The  returns  published  for  the 
first  half  of  the  current  year  show  an  increase  in  the  total 
amount  of  Imports,  the  figures  being  equal  to  £50,446,440 
for  1865,  against  £47,296,600  in  1&64,  and  £47,300,600 
m  1863.  Cotton  represents  £7,508,320 ;  silk,  £4,326,640. 
The  ezporU  for  the  half-year  are  equal  to  £55,316,160, 
being  £2,789,280  less  than  during  the  first  half  of  last 
year,  but  superior  to  those  of  1863,  or  any  former  year. 
The  chief  items  in  the  list  of  exports  are  silks,  £6,580,000 ; 
woollens,  £6,040,000;  wine,  £4,980,000. 

ToBAooo  IN  Fbanoe.  —  The  revenue  derived  from 
tobacco  in  France  forms,  as  in  England,  one  of  the  most 
important  items  in  the  national  accounts.  The  official 
returns  for  1862,  which  have  recently  been  published, 
show  a  net  profit  on  that  article  approaching  seven 
millions  sterling.  The  amount  sold  was  28,300  tons,  of 
which  one-third  was  in  the  form  of  snuff,  the  quantity 
consumed  per  head  on  the  average  for  the  whole  popula- 
tion being  rather  over  a  pound  and  a  half,  in  some  dis- 
tricts it  amounted  to  nearly  five  pounds  per  head,  while 
in  others  it  did  not  exceed  ten  ounces.  The  whole  of 
the  manufacture  is  conducted  by  the  Government,  which 
has  nineteen  establishments ;  eigiu  directions  for  the  re- 
ception and  storing  of  the  foreign  raw  material — at  Lille, 
Sirasburg,  Havre,  Morlaix,  Bordeaux,  Tonning,  Nice,  and 
MaiseilleN ;  seven  manufactories — at  Paris,  Bercy,  Dieppe, 
Nantes,  Ch&teauioux,  Lyons,  and  Toulouse ;  and  three 
establishments  for  the  superintendence  and  storing  of 
home-grown  tobacco— at  Metz,  Vesoul,  Cahois,  and 
Algiers.  The  gross  amount  which  passed  thorugh  the 
Government  manufactories  during  the  year  above  named 
was  nearly  a  hundred  thousand  tons.  The  capital  employed 
in  buildings,  machinery,  plant,  and  utensils  of  the  Govern- 
ment csUblishments  is  given  at  £1,160,000,  the  average 
working  expenses  at  £408,148  per  annum.     The  dust 
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produced  in  the  factories  is  sold  for  purposes  of  fumigatki, 
the  powder  being  mixed  with  water  in  which  shecu  ^ 
coarse  absorbent  paper  are  steeped,  and  afierwiia«  roiiid 
and  partially  dried ;  when  required  for  use  they  aic  ]U 
upon  the  plate  of  a  stove,  in  bot-hooses  or  other  [lis 
infected  with  insects.  The  tobacco  water  is  osed  by  ul* 
tivators  as  a  means  of  stimulating  Uia  soil.  A  gnat  ^ 
of  science  and  care  is  employed  in  the  maDalacUm  t( 
tobacco  in  France,  and  the  yowig  men  employed  iD  tt* 
superior  processes  are  drawn  exclusively  from  the  Fuf- 
technic  school. 

SupsaioB  School  of  Commsbob,  TABU.^Th^  aosst! 
ezaminatioQ  of  this  new  and  exceUent  establiihiu£i 
which  has  already  been  mentioned  in  the  Jwndy  ui 
just  taken  place,  and  the  medals  distributed  by  H.  Bcv 
reuille,  Secretary-General  to  the  Minister  of  Cooificfia 
who  was  prevented  being  present.    Ibe  presidciiifii 
supported  by  the  memben  of  the  oouncU  apiMNud  k 
watch  oveit  the  progress  and  stndy  the  means  ot  imp^ 
the  arrangements  of  the  school,  amoogil  whoa  mi 
Measieun  Michel  Chevalier,  Emile  P^reiie,  Wokvci. 
Felligot,  PersoB,  Aries  Dufour,  and  other  well  bm 
names.     In  his  address,  M.  Boureuille  add  thii\^ 
administration  had,  imder  instructions  irom  ibe  Empeiv 
commenced  a  rigorous  inquiiy  into  the  oooditioo  ot  {i> 
fessional  instruotion  in   France,  that   in  that  inqiST 
commerce  had  not  been  forgotten,  and  that  the  Rjxirts 
the  commission  on  the  new  school  was  highly  iavottitti. 
The  school  is  not  yet  large,  the  number  of  difluc* 
granted  this  year  being  only  eight,  and  ot  the  oiedAUtJ*' 
eight,  but  its  importance  is  not  to  be  measured,  at  |«aes 
at  any  rate,  by  the  number  of  its  scbolara.    Amoo^  ui 
awarus  were  a  gold  and  a  silver  medal  of  honour  %s^ 
to  the  school  by  Prince  Napoleon ;  the  rest  are  \mA*  \ 
by  the  government.    All  the  medalUsU  were  from  :> 
departments.    Only  two  diplomas  weR»  granted  to  tttva 
of  Paris,  one  to  a  Bulgarian,  another  to  a  Greek,  ibfi* 
third  to  a  Belgian.  I 


EzBiBiTiON  IN  VioTOBiA. — The  holding  of  a  mm  ^ 
exhibitions  of  industry  and  art  appears  to  be  oooteo- 
plated  in  this  colony.  It  is  proposed  that  the  iniugui 
exhibition  shall  take  place  in  Melbourne  early  neitjtf. 
and  a  resolution  in  lavour  of  granting  a  sum  in  ai<i  o<  >>( 
project  has  been  passed  by  the  Legislative  Aiseuihljr. 

ToBACoo  IN  South  Aostbaua.— Some  veiy  fiiu  ^ 
mens  of  tobacco,  grown  on  a  farm  at  Dandenoog,  ^ 
been  forwarded  to  Melbourne  for  inspection.  The  i^ 
cation  of  guano  has  caused  the  leaves  to  attain  qoiu  i>^ 
extraordinary  siae.  The  length  of  the  loogest  lasi  gi^ 
on  the  Experimental  Farm  is  stated  at  2ft.  2iiL  I^k 
specimens  contain  leaves  measuring  2ft.  9in. 

Poer-omcx  Savings  Banks  in  AiwrBALiA^-Aa^ 
the  measures  before  the  colonial  parliament  is  a  bill  '>* 
amend  the  pust-ofllce  law.  The  object  of  it  is  to  d«> 
post-office  savings  banks.  Already  there  are  55  of&xA  c 
connection  with  which  savings  banks  nuy  be  fonii«>i3 
established.  Deposits  of  6d.  and  upwards  will  be  rtix<^<^ 
and  interest  allowed  at  4  per  cent. 

CoNPiTiuN  OF  South  Austbaua. — Mesm.  S.  ^ 
Silver  and  Co.'s  special  corrnspondeiit  in  South  Aoftf*^ 
writes  as  follows  :—'*  Adelaide,  April  27 ib,  19^'" 
With  one  or  two  exceptions,  ail  classes  in  South  Acj(^>^ 
ate  in  a  condition  ot  high  provperity.  The  tsiiuenb*'* 
been  bloased  with  two  consecutive  years  of  good  a\-»^ 
coupled  with  high  prices.  The  grtat  mines  of  >  ori« «« 
Peninsnla^-the  WaUarooandMoootar-haveooDiifiMd" 
yield  in  undiminished  quantity,  and  seveial  otber  n» 
of  smaller  importance  are  adding  their  contribtttiooh^iS^ 
exports.  Trade  in  Adelaide  is  sound  and  active,  m^  ^ 
cany  on  their  various  industries  labour  is  in  l)nikdeBu9>> 
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All  efficient  emigrants  are  very  rapidly  drawn  into  em- 
ployineDt,  and  it  has  been  resolved  by  Parliament  to 
double  the  number  of  emigrants  introduced  at  the  public 
expense.  The  revenue  at  present  accruing  to  Govern- 
ment is  greatly  in  excess  of  expenditare.and  it  is  estimated 
will,  daring  the  present  year,  amount  to  £800,000,  a  sum 
eqnal  to  the  national  debt  of  the  colony.  This  large  re- 
venue is  partly  due  to  the  fact  that  larmere  are  in  the 
bod  market,  to  invest  the  unusual  profits  of  the  past  two 
years.  Crown  land  rates  during  the  present  year  have 
ibeady  amounted  to  £118,696,  whereas  tne  annual  average 
for  a  similar  period  since  1859  has  been  only  £42,868. 
The  increase  in  the  proceeds  of  Crown  lands  is  also  to  be 
tacribed  to  a  policy,  the  soundness  of  which  is  much  ques- 
tioned, that  of  putting  up  land  for  sale  in  such  a  manner 
that  the  pastoral  tenants  of  the  Crown  are  compelled  to 
buv  large  tracts  of  country  to  save  their  runs  from  being 
;Qt  to  pieces.  These  purchasers  are  not  anxious  to  buy, 
IS  they  have  to  incur  heavy  liabilities  in  order  to  do  so— 
the  Treasury  does  not  want  their  money — and  large  slices 
of  the  public  estate  are  thus  getting  alienated  into  a  few 
bands.  This  policy  would  be  the  less  to  be  regretted, 
however,  if  Parliament  should  avail  itself  of  this  oppor* 
tmiity  to  do  what  many  people  are  agitatins  and  hoping 
rbr,  to  do  away  with  the  Custom-house,  and  make  Ade- 
laide an  entirely  free  port,  in  which  event  an  immense 
lad  rapid  stride  in  our  prosperity  might  be  reasonably 
(xpected.  At  present  the  squatters  (the  pastoral  tenants 
)f  the  Crown)  are  in  an  exceptionably  depressed  condition, 
ilthough  they  still  are,  perhaps,  on  the  average,  the 
wealthiest  class  in  the  community.  Their  leases  over  a 
arge  part  of  the  colony  are  falling  in,  and  the  re- valuation 
tt  which  their  runs  are  being  re-let  to  them,  amounting 
n  many  instances  to  ten  times  what  they  have  been  ac- 
nstomed  to  pay,  is  astonishing  them  greatly,  although  it 
snot  probably  generally  beyond  what  is  fair  to  the  public 
0  demand.  Over  a  large  pari  of  the  colony  they  have 
leen  suffering  from  a  very  protracted  drought,  which  has 
liised  the  death  of  sheep  and  cattle  by  thousands.  As 
n  incidental  consequence  it  may  be  mentioned  that  the 
lice  of  meat  has  risen  greatly,  but  beef  is  retailed  at  8d. 
erlb.,  being  likely,  according  to  good  judges,  to  rise 

0  Is.  The  want  of  rain  has  also  diminished  the  yield  of 
nr  vineyards  this  year,  and  our  wine  growers  are  hardly 

1  a  position  to  stand  a  heavy  check,  as  home  consumption 
i  M)  well  supplied  now  that  the  price  of  wine  has  fsillen. 
'be  squatters  and  the  winegrowers  are  the  two  principal 
iceptions  noted  above  to  the  special  present  prosperity  of 
le  producing  classes  in  South  Australia.  The  history  of 
le  colony  for  the  past  month  has  not  been  especially 
reDtful.  After  a  general  election  the  fourth  Parliament 
r  South  Australia  has  met,  but,  after  a  fortnight's  session 
u  adjourned  till  the  9th  of  May,  having  done  little  be- 
wd  voting  supplies  *to  the  30th  of  June,  and  agreeing  to 
creased  emigration,  as  already  noted.  A  commission  on 
itional  defences  has  sat  and  taken  evidence,  and  has  re- 
)mmended  the  importation  of  improved  artillery  and 
fles,  and  the  re-organisation  of  the  volunteer  force.  Our 
>vernraent  is  in  communication  with  Downing-street  on 
ke  subject  of  fresh  postal  arrangements  v\  ith  the  mother 
tnntry,  and  is  prepared  to  add  £5,000  to  its  annual  sub- 
iy  to  induce  the  ocean  steamers  to  call  at  Kangaroo 
land,  or  what  would  be  preferred,  some  port  on  the 
mth  Australian  mainland.** 

Wine  in  South  Austbalia.'— A  large  quantity  of 
Lcellent  wine  is  expected  here  this  year.  The  produce, 
)wever,  of  7,000  acres  of  grapes  is  far  beyond  the  con- 
traption of  the  colony.  Vine  growers  are  divided  in 
inion  as  to  free  distillation,  but  it  is  the  general  opinion 
lat  without  that  concession  the  large  capital  invested  in 
)uth  Australian  vineyards  cannot  be  remunerative. 
Tbe  Sydnsy  Mint  Bill — making  permanent  provision 
r  the  establishment  of  the  Sydney  Mint— has  passed 
rough  the  Colonial  Parliament.  The  object  of  the 
easure  is  to  enable  the  gold  coin  of  the  colony  to  be 
ade  a  legal  tender  in  the  United  Kingdom,  which  con- 


cession has  been  promised  by  the  Home  Government  upon 
permanent  provision  being  made  by  the  Sydney  Mint. 
In  the  course  of  the  debate  on  the  second  reading  of  the 
bill  in  the  Asciembly,  doubts  were  expressed  as  to  the 
advantage  of  the  colonial  sovereign  having  a  currency  in 
England,  as,  being  of  greater  intrinsic  value  than  the 
English  sovereign,  they  were,  on  reaching  London,  melted 
and  transmitted  to  the  Bank  of  England  in  bullion. 

South  Australian  Kevknue. — The  public  income  of 
South  Australia  for  the  year  ended  March  Slst  last,  was 
£830,161,  the  balance  in  hand  bringing  the  total  up  to 
considerably  more  than  £900,000.  This  is  without  bor- 
rowing the  money  authorised  by  the  Loan  Bill  of  1864. 
The  increase  upon  the  year's  revenue  was  £170,616,  a 
very  large  sum,  especially  considering  that  the  previous 
year  itself'  showed  an  increase  upon  its  predecessor  amount- 
ing to  £133,614.  The  increase  of  revenue  for  the  year 
1865,  March  31st,  over  and  above  the  year  ending  Gist 
March,  1864,  was  therefore  £304,130. 

Census  in  Auckland.  ^From  the  last  census,  taken 
on  2nd  December,  1864,  it  appears  that,  exclusive  of  the 
militaiy,  both  imperial  and  colonial,  and  their  families, 
the  total  population  of  the  province  on  the  above  date 
was  87,008  souls,  of  whom  15,357  were  females.  The 
number  of  acres  fenced  was  128,705.  There  were  under 
cultivation  87,147  acres,  of  which  there  were  in  wheat, 
856;  oats,  3,394;  barley,  154;  maize,  754;  potatoes, 
3,459 ;  in  earden  or  orchard,  1,855 ;  unsown  grasses, 
75,680 ;. and  in  other  crops,  995  acres.  Of  live  stock  the 
province  contained  7,233  horses.  111  mules  and  asses, 
42,120  cattle,  73,145  sheep,  3,273  goats,  12,936  pigs, 
and  104,564  poultry.  The  number  of  military  settlers 
and  their  families  in  the  province  of  Auckland  were — 
males,  4,035;  females,  1089;  total,  5,124;  making  the 
total  population  of  the  province  when  the  census  was 
taken,  males,  25,686 ;  females,  16,446;  total,  43,132  souls. 

The  Mubbat  Duties. — This  question  has  excited  con- 
siderable discussion  of  late  in  South  Auckland,  the  go- 
vernment of  New  South  Wales  having,  it  is  said,  most 
abruptly  terminated  the  engagement  with  that  colpny, 
and  entered  into  negotiations  with  the  government  of 
Victoria  respecting  the  collection  of  duties  on  goods  pass- 
ing up  the  Murray  into  the  other  colonies.  The  inhabit- 
ants of  South  Australia  have  also  spoken  strongly  on  the 
discourtesy  thus  shown  to  South  Australia ;  and  the  Ade- 
laide Chamber  of  Commerce  have  also,  through  the 
government,  remonstrated  with  the  government  of  the  ad- 
joining eastern  colonies. 


K0tM. 


Monhouthshibb  Peize  Scheme  Association. — The 
annual  distribution  of  prizes  provided  by  the  iron  and  coal 
mastera  of  this  county  took  place  recently.  The  -bishop 
of  the  diocese  presided,  whilst  the  prizes  were  distributed 
by  Sir  Thomas  Phillips,  Q.C.,  assisted  by  the  Mayor  of 
Newport.  The  report  of  the  Elxaminers  showed  that 
education  is  in  a  flourishing  condition  in  this  county ;  its 
prize  scheme  for  the  encouragement  of  elementary  schools 
is  extremely  well  supported.  There  were  325  candidates 
competing;  out  of  this  number  104  failed  entirely. 
Sixty-four  £10  prizes  were  distributed  in  money,  whilst 
134  books  were  awarded  to  the  most  proficient  scholars  in 
religious  knowledge,  and  220  certificates  were  also  dis- 
tributed. All  schools  in  the  county,  iiTegpective  of  their 
creed,  were  admitted  to  the  competition. 

Fbench  Rubal  Education.— Froteylez-Vesonl,  a 
small  place  near  Vesoul,  in  the  Haute  Saone,  has  the 
honour  of  being  the  first  mral  commune  in  France  to 
establish  competitions  in  education  and  agriculture  and 
the  public  distribution  of  prizes  in  its  schools.  The 
society  which  has  taken  this  work  in  hand  is  called  the 
Academy  of  Frotey,  and  aims  at  the  establishment  of  a 
model  commune,  and  further  at  aiding,  by  all  the  means 
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ID  ita  power,  the  efforts  of  the  miDister  of  public  in- 
stmotioQ  towards  creating  prizes  to  be  distributea  annually 
in  all  the  village  schools  in  the  empire,  and  in  establishing 
anuaal  competitions  between  the  primaiy  schools  of  each 
canton.  One  of  these  annual  competitions  is  announced 
to  take  place  on  the  twentieth  of  August,  between  the 
schools  of  Frotey  and  the  seven  adjoining  cantons,  and  a 
JSte  took  place  at  the  Fr^  Gatelan,  in  the  Bols  de  Boulogne, 
on  the  SOth  July,  in  aid  of  the  funds  of  this  benevolent 
society.  The  Emperor,  in  order  to  encourage  the  efforts 
of  the  Academy  of  Frotey,  has  placed  a  gold  medal 
at  its  disposition,  accompanied  by  a  note,  expressing  his 
Majesty's  approval  and  good  wishes  respecting  the  objects 
of  the  society. 

Imsieot  Destboyebs. — The  subject  of  the  protection  of 
small  birds  in  the  interest  of  the  farmer  has  of  late 
attracted  as  much  attention  in  B>ance  as  in  England,  and 
the  following  is  the  estimate  of  a  French  writer  upon  the 
subject: — "  In  former  times,  before  such  incessant  and 
unmerciful  war  was  waged  against  thrushes,  blackbirds, 
nightingales,  larks,  tomtits,  robins,  finches,  linnets,  wrens, 
&c.,  it  was  calculated  that  there  were  ten  thousand  nests 
on  the  average  to  eveiy  square  league  of  ground,  and  that 
thera  were  on  the  whole  about  four  eggs  to  each  nest; 
further,  that  the  parent  bird  ate  about  sixty  caterpillara 
and  gave  a  quarter  of  that  number  to  each  of  its  young 
per  day,  making  a  total  of  a  hiwdred  and  twenty  insects  de- 
stroyed, or  about  thuty-six  tuillions  per  month.  Can  any- 
one imagine  the  amount  of  mischief  which  would  have  been 
done  by  these  millions  of  cateipillars  to  the  leaves,  flowers, 
and  fruits  of  our  trees ;  to  all  our  kitchen-garden  produce, 
and  our  ornamental  shrubs  and  flowers?'*  The  statistics 
of  the  case  may  be  open  to  cavU,  but  there  can  be  no 
doubt  about  the  soundness  of  the  inference  in  favour  of 
these  feathered  friends  of  the  farmer,  the  gardener,  the 
florist,  and  the  world  at  large. 

Techkical  Female  Education.— An  excellent  society 
has  been  in  operation  for  some  time  in  Paris,  which  has 
for  its  object  the  giving  sound  elementary  and  professional 
instruction  to  girls,  and  at  the  same  time  the  preserving 
them  from  the  dangers  and  inconveniences  of  the  work- 
shop. The  founders  of  this  philanthropic  establishment 
are  ladies,  the  wives  of  M.  Jules  Simon  and  other  gentle- 
men, whose  efforts  on  behalf  of  the  working  classes  are  well 
known.  The  society  has  already  two  establmishents  in 
Paris,  one  in  the  Rue  du  Val  Sainte  Catherine,  and  the 
other  in  the  Rue  Rochechouart,  and  contemplates  opening 
others  in  the  metropolis  as  well  as  in  the  great  manu- 
facturing towns  in  the  departments,  as  soon  as  its  funds 
will  permit.  Each  establishment  unites  the  school  and 
the  workshop  under  the  same  roof.  Pupils  are  admitted 
from  the  ago  of  twelve  years,  without  any  distinction  as 
regards  creed,  but  a  course  of  moral  instruction  forms  part 
of  the  aystem.  The  morning  is  given  to  study,  and  the 
afternoon  to  work.  The  latter  section  is  divided  into 
tive  groups :— commerce,  fabrication  of  garments,  linen 
work,  industrial  design,  and  wood  engraving.  Each 
pupil  has  to  pay  ten  francs  a  month,  andprizes  in  money 
are  distributed  after  the  examinations.  When  the  pupils 
have  passed  through  the  schools  they  are  still  protected 
by  the  society,  which  occupies  itself  with  providing  work 
for  them,  either  in  families  or  in  respectable  places  of 
business.  There  are  at  the  present  time  two  hundred 
young  girb  in  the  establishments.  The  whole  is  sup. 
ported  by  voluntary  subscription ;  each  founder  pays  a  single 
sum  equal  to  ten  pounds;  a  titular  member  £1  a  year; 
and  subscribers  what  sums  they  think  fit.  This  society 
has  been  formed  without  ostentation  and  without  pub- 
licity, and  is,  beyond  question,  one  of  the  most  useful 
institutions  which  have  sprung  up  in  Paris  by  voluntary 
Bubflcription. 

Cosrr  OF  Cleaning  the  Streetb  op  Paris.  —  The 
sweeping  of  the  macadamized  roads  costs  £38,680  a  year; 
the  cleaning  of  the  paved  ways  £91,000,  of  which  £3,120 
goes  for  materials,  £20,400  for  carting  away  the  dirt,  and 
the  rest  in  paying  the  sweepew.  who  consist  of  women  as 


well  as  men.    The  expenses  of  management  and  eopeik- 
tendence  ai«  £10,400.    Total  expendituxe,  £1S5,0»). 

The  Sardine  Fishery. — This  industry  is  one  ot  qqq. 
siderable  importance  on  certain  parts  of  the  French  iM 
Italian  coast.  '  A  letter  addressed  to  the  Pkm  it  k 
Loire,  from  Douamenez  in  the  department  of  Finiaicn. 
in  the  last  week  of  July,  announced  the  appearaoci 
these  little  fish,  and  states  that  the  average  take  had  tsis 
been  from  five  to  six  thousand  sardines  per  boat. 


iaUnts. 
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Programme  of  Examinations  for  1865. 


PRELIMINARY  NOTICE. 

I.  The  Examinations  described  herein  have  been  eatab« 
lisbed  for  the  benefit  of  the  members  and  students  of  In- 
Mitutionsin  Union  with  the  Society  of  Arts.  Such  persona 
tte  commonly  mechanios,  artisans,  soldiers,*  laboarers, 
derks,  tradesmen  and  fi&rmers  in  a  small  way  of  bnsiness, 
ipprentices,  sons  and  daughters  of  tradesmen  and  farmers, 
ittutants  in  shops,  and  others,  of  various  occupations,  who 
tfe  not  graduates,  undergraduates,  nor  students  of  a 
University,  nor  following  nor  intending  to  follow  a  learned 
profession,  nor  enjoying  nor  having  enjoyed  a  liberal 
tducatioQ.  To  all  such  members  and  students,  and  per- 
ODii  of  the  like  condition,  male  and  female,  not  being  nor 
laving  been  professional  teachers  or  pupil  teachers,  the 
'^xaQiiDations,  certificates,  and  prizes,  described  in  this 
rograname,  are  open  on  the  general  conditions  stated 
i^'^in.  Persons  who  are,  or  have  been,  professional 
^chcrs,  or  pupil  teachers,  may  obtain  certificates,  but 
innot  compete  for  prizes.t 

II.  The  certificates  are  not  competed  for.  They  are 
warded  as  records  of  positive  not  comparative  attainment. 
'bR  prizes  are  competed  for. 

III.  For  the  conditions  on  which  persons  of  a  higher 
rade  in  society  may  be  e^temined  and  receive  certificates, 
tit  not  compete  for  prizes,  see  par.  10  (D). 

IV.  The  candidates  for  Examination  have  not  to  go  to 
HLstance  from   their  homes.     The  examinations  are 

lid  in  all  places  in  the  United  Kingdom  where  a  Local 

*  The  fnllowiag  circolar  memorandam  (Gen.  No.  331),  ad- 
««sed  to  the  army  at  home,  has  been  issaed : — '*  MiscelUneoas 
(1865).~The  Field  Marshal  Commandia^-in-Ohief  desires  it 

•  be  notified  that  there  will  be  no  objection  to  soldiers,  their 
ive«,  and  famtliet,  being  permitted  to  present  themselves  tor 
Btruction  and  examination  at  the  Bdacational  Institutes  in 
innection  with  the  Society  of  Arts,  on  the  nnderatandiog  that 
ley  are  not  on  that  acennnt  to  be  exempted  from  any  military 
it> ,  nor,  except  in  epecial  cases,  to  be  oat  of  barraclLs  after 
itch-setting  or  tattoo. — ^By  command  of  his  Royal  Highness 
le  Field  Marshal  Oommanding-in-Ohief,  JamesYobki  SCAB- 
irv,  Adj.  Gen.-'Horse  Gaa»fi,8.W.,  11th  March,  1865.*' 


Educational  Board  connected  with  the  Society  of  Arts  is 
willing  to  make  the  requisite  arrangements. 

V.  For  a  list  of  the  Local  Boards  already  formed,  see 
page  624. 

VI.  For  instructions  as  to  the  formation  of  Local  Boards 
and  their  duties,  see  page  617. 

The  EXAMINATIONS  are  twofold-- 

(1.)  The  Previous  Examinations  by  District  Unions 
and  Local  Boards  for  persons  of  any  age  not 
under  12. 
The  Final  Examination  by  the  Society- of  Arts 
Board  of  Examiners,  under  the  supervision  of 
the  Local  Boards,  for  persons  of  any  age  not 
under  16. 


(2.) 


PREVIOUS  EXAMINATIONS  BY  DISTRICT  UNIONS 

AND  LOCAL  BOARDS. 

1.  These  are  intended  to  serve  two  purposes:-— 

(1st.)  To  **  sia**  the  Candidates  for  the  Final  Exami- 
nation,  so  as  to  keep  back  those  who,  not  being  yet  fairly 
grounded  in  the  elements  of  education — spelling,  writing, 
and  arithmetic — nor  fairly  acquainted  with  the  subject 
or  subjects  in  which  they  desire  to  be  examined  by  the 
Society  of  Arts,  are  unlikely  to  succeed  in  that  Examina- 
tion. The  sifting  in  elementary  subjects  may  be  effected 
in  any  mode  at  the  discretion  of  the  Local  Boards ;  but 
they  are  recommended  (for  the  sake  of  convenience  and 
uniformity)  to  adopt  the  *'  Scheme  of  Elementaiy  Exami- 
nations" given  below.  The  best  mode  of  sifting  the  Can- 
didates in  the  subjects  in  which  they  desire  to  be  examined 
by  the  Society  of  Arts  is  for  the  Local  Boards  to  examine 
them  therein  by  means  of  printed  (or  written)  questions 
and  written  answers;  but,  where  a  Local  Board  finds 
itself  without  the  means  of  conveniently  holding  such  an 
Examination  in  any  special  subject,  such  Board  may 
satisfy  itself  in  any  other  mode,  and  state  simply  that  it 
has  satisfied  itself,  that  the  Candidate  is  fit  to  be  examined 
by  the  Central  Board  in  that  subject. 

2.  (2nd.)  To  encourage  and  lead  on  those  who,  from 
the  insufiiciency  of  their  age  or  of  their  elementary  know- 
ledge, are  not  yet  qnalified  for  admission  to  the  Final 

t  Except  in  some  special  cases  where  prizes  are  expressly 
offered  by  local  bodies  to  popil  teachers. 
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Examioation  of  the  Society  of  Arts,  bat  desire  to  obtain 
minor  certificates  from  the  District  Unions  and  Local 
Boards. 

3.  The  beneficial  effect  of  such  Examinations  in  q1»> 
mentary  knowledge  is  greatly  enhanced  where  prizes  are 
oflfered  by  the  Distiict  Unions  and  Local  Boards  to  be 
competed  for  by  the  Candidates. 

Scheme  of  Elementary  Examinations  fob  1866. 

4.  This  scheme  has  been  agreed  on  by  the  representatives 
ef  the  District  Unions  in  connexion  with  the  Society  of 
Arts,  and  presents  therefore  the  advantages  of  a  common 
standard  of  uniform  Examination  Papers,  and  of  common 
forms  of  Certificate  to  be  granted  by  the  various  Distiict 
Unions  and  Local  Boards. 

5.  It  is  in  two  grades,  and  the  Candidates  ahoold  be 
allowed  to  select  either  grade  at  their  discretion. 

Lower  Grade. 

1.  Every  caadidftte  moat  be  ezBmiiicd  in  the  first  foar  roles 
of  Arithmetic,  simple  and  compoaiKL 

2.  Femsie  candidates  mast  srao  be  examined  in  plun  needle- 
work. 

3.  Male  candidstes  mast  also  be  examined  in  one  at  least  of 
the  three  followinfr  ■objects  :— 

A.  A  General  knowledge  of  the  Gospel  History. 

B.  The  rudiments  of  Enfrlish  Histoiy. 

C.  The  rodiments  of  the  Grofrraphy  of  Eogland. 

4.  Fsirl;  good  writing  and  spelling,  with  good  reading  of  a 
simple  narratiye,  will  aleo  be  required. 

5.  A  istisraetory  examination  will  entitle  the  candidate  to  a 
certificate  from  the  District  Union  or  Local  Board. 

HlGHBR  Gradi. 

1.  E?ery  candidate  mast  be  examined  in  Arithmetic,  in. 
eluding  the  Rule  of  Three,  Decimal  and  Yolf^r  Fractions. 

2.  Eyery  female  candidate  moet  also  show  proficiency  a 
needle- work. 

3.  Male  candidates  most  also  be  examined  in  one  at  least  of 
the  three  following  subjects  :— 

A.  The  facts  of  St.  Matthew's  Gospel  and  the  Acts  of  the 

Apostles. 

B.  A  General  knowledge  of  English  History,  and  especially 

of  the  reign  of  George  III. 

C.  The  Geography  of  Great  Britain  end  Ireland. 

4.  A  fatrW  good  handwriting,  spelling,  and  knowledge  of 
grammar  will  also  be  required. 

5.  A  satisfactory  examination  will  entitle  the  candidate  to  a 
certificate  from  the  District  Union  or  Local  Board. 

6.  These  Examinatioin  mast,  in  1866,  be  held  on  the 
13th  and  14th  March,  after  three  o'clock,  p.ai. 

7.  The  Secretary  of  each  District  Union  and  Local  Board 
desiring  to  nse  the  Elementary  Examination  papers,*  and 
the  Forms  of  Certificate,  provided  for  common  use,  must 
apply  for  them  to  the  Secretary  of  the  Society  of  Arts, 
before  the  18th  of  February,  stating  the  namber  of  male 
and  female  candidates  respectively  in  each  grade.    The 

*  The  oniform  Examination  Papers  afford  acommon  standard 
of  examination ;  and,  to  promote  uniformity  in  the  application 
of  that  standard,  special  copies  of  the  examination  papers, 
with  the  namber  of  marks  to  be  awnrded  for  a  complete  answer 
to  each  question,  will  be  printed  for  the  nee  of  the  examiners 
alone.  Thos,  suppose  that  in  a  paper  there  are  twelve  questions, 
and  that  the  aggregate  number  of  marks  assigned  to  the  pi^ier 
is  120 ;  the  nomber  of  marks  placed  oppoeite  to  each  of  the 
questions  will  depend  upon  their  relative  diffienlty,  and  the 
proportion  of  these  marks  given  by  the  examiner  for  the  answer 
of  any  candidate  will  depend  upon  its  accnraey  and  complete- 
ness. Sapposioa  a  perfect  answer  to  a  question  to  be  set  down 
as  worth  20  marks,  an  examiner  may  award  20, 15,  12,  or  any 
less  number,  according  to  the  merit  of  the  answer.  Thas  Hat 
candidates  all  over  the  country,  thoogh  their  papera  be  tested 
by  different  examiners,  will  be  placra  as  nearly  as  possible 
upon  an  equal  footing.  No  candidate  shoo  Id  receive  a  eerti&enfe 
who  does  not  obtain  at  least  30  marks  in  taeh  paper,  the  whole 
paper  being  worth  120  marks.  In  the  sobjects  of  reading, 
writing,  tpelUng,  and  needlework,  it  is  not  thought  desirable  to 
fix  any  number  of  marks  as  a  stsndard  of  pfoficiency.  It  is 
important  that  the  same  person  sboold  examine  all  the 
didatcs  in  sny  one  subject  at  any  centre. 


Examination  papers  will  be  forwarded  to  the  Secretuy 
of  the  Board,  but  must  of  conne  be  kept  secret  from  the 
candidates  mitil  the  time  of  the  Examination.^ 

8.  When  the  Previous  Examinations  are  completed, » 
return,  In  the  following  form,  must  be  made  to  theSeo^ 
tary  of  the  Soe^ty  of  Arts,  who  wiU  then  forward  tbe 
proper  namber  of  blank  Forms  of  Certificate  to  U 
awarded  by  the  Local  Board : — 

ElIMKNTABT  EXAHlMATIOirS,  1866. 

Name  of  Board  or  1 


District  Union. 

No.  of  Centres 


HlGHKX  Obaob. 

Lowaa  Oaisa 

Examined. 

PaiMd. 

?m^ 

Males 

Females    

Totals  

FINAL  EXAMINATION  BT  THE  SOOIBTT  OF  kKb, 

9.  No  Candidate  can  be  admitted  to  the  Final  Exiai- 
nation  without  a  Certificate  or  Pass  from  a  District  Cl  ^ 
or  Local  Board,  before  which  he  or  she  has  p&ss-i: 
Previous  Examination. 

10.  Every  admitted  Candidate  mnat  be  at  least  !■: 
years  of  age. 

(A.)  Members  of,  or  students  of  daasea  io,  In- 
stitutions in  Union  with  the  Society  of  Arts, 
are  examined    ...         ...         ...         ...         ...    Fnc- 

{£,)  Members  of,  or  students  of  claases  in,  Small 
InstitatioBa,t  not  in  Union  with  the  Society  of 
Arts,  but  subscribing  one  guinea  a  year  for 
admission  to  the  Examinations  akioe,  are 
examined  ...        ...        ...        ...        ...    FttL 

(C)  Members  of,  or  students  of  elf  ea  in, 
"  Small  Institntiona  "*  not  in  Union  with  tiie 
Society  of  Arts,  but  connected  with  it  throngh 
a  District  Union  or  Local  Board,  are  «*ftn^'i^ 
on  payment  of  a  fee  of ^  "a 

(D.)  Persona  of  a  higher  class  of  society  than 
those  described  in  paragraph!.  (PrelinuDaiy 
Notice),  are  examined  on  payment  of  a  fee  of  1(X  ^ 

N.B.  The  Council  in  every  case  leave  it  io  the  Loea 
Board  to  decide  whether  a  candidate  should  psj  tt  < 
higher  fee. 

11.  Candidates  coming  under  the  head  (2>.),  as  we  » 
Professional  Teachers  and  Pupil  Teachers,  though  i^ 
may  receive  certificates,  cannot  oompete  for  priaea 

12.  A  copy  of  Form  No.  2  will  be  fyrwiadd  - 
the  1st  March,  to  the  Secretary  of  each  Local  Bos:  I 
and  must  be  filled  up  and  returned  io  the  Secrstirf  c 
the  Society  of  Arts  before  the  20th  March.  Tbe  *-^ 
quisite  number  of  forms  No.  4  wfll  then  bs  i** 
warded,  and  these,  when  filled  up,  must  be  retciiM- 
not  later  than  the  2nd  of  April.  Each  of  these  km* 
when  returned,  will  be  numbered  at  the  office  of  t.iL 

*  In  any  case  in  which  a  Local  Bxaaahriaf  Be^f  ■>?  **' 
amine  eaadidates  in  the  doctrines  of  Holy  Bsriptore^ii  tb 
Piaver  Book,  or  in  any  otiier  religioas  formnwy,  tfce 
soen  Examination  may  be  statal,  by  that  losal  X 
Bedy,  on  the  oertifieate;  thoo^  the  Ibtm  ef  certificate F[- 
video  for  eomnoB  ooe  does  net  mdade  itHfhNM  iottmL  &p 


**  Metfopolitaa  Assodattoii  for  ProoMiting  the  _  _ 
Adults"  aanoonees  that  at  its  reqnesft  the  BishopssT Iw 
and  Winchester  have  established  eoUaieiol 


Bible  and  Prayer  Book,  with  oertifieBtss  and  piiaM  fir 
eertifieates  of  that  Assodatkm  who  waj  dsan  ts  ■ 
eanuninatioos  in  soch  sohisets. 

t  Small  lostitotioas  an  defined  01  thaw  wkkhki**' 
eome  of  less  than  £76  a  year. 
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lociety  of  Arts,  and  a  card  for  each  candidate,  with  his 
lime  and  his  namber,  will  afterwards  be  forwarded  to  the 
lecretaiyof  the  Local  Board  for  distribution,  together 
rith  copies  of  the  time-table. 

13.  The  printed  papers  of  questions  in  the  Tarious  suh- 
jets  will  be  afterwards  forwarded  to  the  •Secretary  of  the 
/ocal  Board;  the  whole  of  the  papers  appointed  for 
ich  of  the  evenings  of  the  Examination  being  contained 
1  a  Reparate  sealed  envelope,  which  is  not  to  be  opened  till 
ie  Candidates  are  present,  at  half- past  six  on  that  evening. 

14.  Precise  details  as  to  the  mode  in  which  the  Final 
!xamioation  is  to  be  conducted  are  contained  in  the 
letter  of  Instructions,  and  members  of  the  Local  Boards 
lould  make  themselves  thoroughly  acquainted  with 
lem. 

15.  When  the  Candidates*  papers  have  been  submitted 
)  the  judgment  of  the  Society's  Examiners,  certificates 
f  three  grades  will  be  awarded,  and  the  names  of  the 
andidates  who  obtain  prizes  and  certificates  will  be  after- 
ards  published  in  the  Journal  of  the  Society  of  Arta, 

16.  A  Candidate  who  has  obtained  from  the  Society  a 
iTtificate  of  the  1st  class  in  any  subject  cannot  again  be 
Kamined  in  the  same  subject ;  but  a  Candidate  who  has 
btaioed  a  certificate  of  the  2nd  or  8rd  class  may,  on  the 
ioomtnendation  of  the  Local  Board,  be  examined  in  the 
ime  subject,  in  a  subsequent  year,  without  again  passing 
le  Pievioas  Examination. 

17.  A  Candidate  who,  having  obtained  a  certificate  in 
ly  subject,  desires  to  be  examined  in  some  other  subject, 
I  a  subsequent  year,  may  be  '*  passed  "  by  the  Local 
oard,  after  examination  in  that  subject,  without  re- 
camination  in  the  elementary  subjects ;  but,  in  all  cases, 
le  name  must  be  returned  in  the  proper  form  (No.  4). 

18.  Particulars  of  the  subjects  for  the  Final  Examina- 
mare  given. 

19.  The  Time-table  has  been  drawn  up  to  meet  the 
meral  convenience  of  the  Candidates ;  and  no  variation  of 
can  pottibiy  be  allowed,  so  that,  iu  choosing  the  sub- 
ets  in  which  they  desire  to  be  examined.  Candidates 
nt  take  notice  of  the  arrangements  of  this  Time-table, 
I  they  cannot  be  examined  in  two  subjects  which  are  set 
nrn  for  the  same  evening.  The  hours  of  Examination 
Dst  be  strictly  adhered  to. 

20.  The  Examiners  will  reject  all  ill- written,  ill-spelt, 
•composed,  or  ongrammatical  papers  that  may  be  laid 
fore  them. 

Tihx-Table  fob  1866. 


should  be  represented  in  the  Board.  The  composition  of 
the  Board  must  be  such  as  to  command  the  respect  and 
confidence  of  the  neighbourhood.  No  member  or  ofiicer 
of  a  Local  Board  can  be  admitted  to  the  examinations. 

23.  The  duties  of  thd  Local  Boards  may  be  defined  as 
follows: — 

{A)  To  give  publicity  to  the  system  of  Examinations 
by  the  circulation  of  the  programmes,  hand-bills.  &c. 
(copies  of  which  will  be  furnished  gratia  on  application), 
and  to  give  encouragement  and  advice  to  those  young 
persons  who  are  likely  to  become  candidates. 

{B)  To  hold  the  Elementary  or  Previous  Examinations. 

( C)  To  superintend  the  Final  Examinations. 

24.  Local  Boards  make  no  payment  to  the  Society,  un- 
less they  exercise  the  power  of  admitting  candidates  who 
are  not  members  of  any  Institution  in  union  with  the 
Society  of  Arts  (see  par.  10  C.) ;  in  which  case  a  sub- 
scription of  one  guinea  a  year  must  be  paid. 

25.  A  detailed  list  of  each  Local  Board  (giving  the 
exact  address  of  the  Secretary)  must  be  submitted  to  the 
Council  of  the  Society  of  Arts  before  the  Ist  of  February, 
1866,  when  the  general  list  of  such  Boards  will  be  pub- 
lished ;  and  where  a  Local  Board  comprises  so  large  a 
district  that,  for  the  convenience  of  the  candidates,  Branch 
Local  Boards  have  to  be  formed,  lists  of  these  must  also 
be  given.  All  changes  in  the  composition  of  the  Boards 
must  be  notified  to  the  Society  of  Arts. 


TCMDAT, 

24th  April, 
am  6.30  to  9.30 
p.m. 


Ithmetic. 

igooometrj. 

Ktricitj      and 

Kagnetism. 

;bt  and  Heat. 

Bing  and  Me- 

alliurgy. 

omctrical 

i>r»wmg. 

rman. 

iricultare. 


WSDNKSDAT, 

26th  April, 

From  6.30  to  9.30 

p.m. 


Book  keeping. 
NaTigation,&o. 
Conio  Se€tionA. 
Ghemittxy. 
Music. 
Domoitio     Eco- 

nOflDT. 

English  History. 
Italian. 


Thitbsdat, 

26th  April, 

From  6.30  to 9.30 

p.m. 


Algebra. 
Practical       Me- 
chanics. 
Animal   Fhjsio- 

Politiotl  and  So- 
cial Coonomj. 

French. 

fEngllsh  Litera- 
ture. 

Froit  and  Vege- 
table Culture. 

Fireehand  Draw- 
ing. 


Friday, 

27th  April, 

From    6.30   to 

9.30  p.m. 


Oeometij. 

Mensuration. 

Principles  of 
Mechanics. 

Botanj. 

Geographj. 

Latin. 

Logic  and  Men- 
tal Science. 

Spanish. 


^  Two  Papers  of  one  hoar  and  a  half  each  in  this  satject  are  oon- 
bred  as  one. 


LOCAL  EDUCATIONAL   BOARDS. 

21 .  Local  Boards  may  be  formed  wherever  the  managers 
Institutions,  or  other  persons,  may  be  prepared  to  co- 
erate  with  the  Society  of  Arts. 

22.  Each  Local  Board  must  consist  of  at  least  three  mem- 
rs,  and  must  have  a  Chairman  and  a  Secretary.  The 
ftrict  for  which  the  Board  is  to  act  should  be  defined  ; 
d  every  Educational  Institution  within  those  limits 


SXrBJEGTS  FOB  THE  FINAL  EXAKIHATIOK  HT  1866. 

%*  Owing  to  the  small  number  of  candidates  desiring 
{tor  seyeral  yean  past)  to  be  examined  in  Astronomy 
and  Agricnltnre,  the  Conneil,  on  the  recommendation  of 
the  Education  Committee,  have  remoyed  these  two  sub- 
jects from  the  Ust;  but  should  they  be  informed,  in  any 
subsequent  year,  that  these  subjects  are  being  studied 
by  any  considerable  number  of  candidates,  they  will 
feel  pleasure  in  restoring  them  to  the  Programme.  Ko 
paper  will  he  set  in  Conic  Sections  unless  information  is 
receiyed  heibre  the  Ist  of  January,  1866,  that  several 
candidates  are  intending  to  he  examined  in  that  subject 

26.  In  the  following  paragraphs  will  be  found  brief 
outlines  of  the  subjects  in  which  candidates  may  be  ex- 
amined, and  their  attention  is  especially  drawn  to  this 
part  of  the  Programme.  In  many  instances  the  Examiner 
has  set  down  cei-tain  Text-books ;  but,  in  most  cases,  a 
candidate  may  exercise  his  own  judgment  as  to  what 
Text-Book  he  uses;  real  knowledge,  however  or  wherever 
acquired,  will  be  accepted  by  the  Examiners.  In  the  fol- 
lowing subjects,  however.  Political  Economy,  English 
History,  English  Literature,  Logic,  Latm  and  Roman 
History,  French,  German,  Italian,  and  Spanish,  the  course 
of  study  is  necesarily  prescribed  with  more  or  less  exact- 


ness. 


I. — ABrrHMBTIC. 


J^ajamwier.— Rev.  Alexander  WiUon,  MA.,  National  Society, 

London. 

27.  Practice— Simple  and  Compound  Proportion- 
Interest— Discount— Insurance— Vulgar  and  Decimal 
Fractions ;  with  the  principles  of  a  Decimal  I^otation  m 
money  on  the  basis  of  the  pound  unit. 

28.  The  questions  framed  from  the  precedmg  syllabus 
will  consist  mainly  of  practical  problems,  and  the 
Examiner  will  take  into  account  not  only  the  correctness 
of  the  answers,  but  also  the  excellence  of  the  methods  by 
which  they  are  worked  out,  and  the  clearness  and  neatness 
of  working,  which  must  always  be  ehown^ 

29.  Text  Books:— Any  of  the  modem  treatises  on 
Arithmetic,  such  as  Hunter's  Text  Book  {National  Society), 
Colenso  {Lonffmane),  or  Barnard  Smith  {MacmiUan), 
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II. — ^BoOK-KEEPISa  BT  BoDBLS  EnTBT. 

Exam%Mr§,-^ohn  B*ll«  Era.,  of  the  firm  of  Meimra.  Quilter 
•nd  BaII,  tnd  Robert  G.  0.  Hamilton,  Em.,  PrineipalAo- 
eoaatant  to  the  Committee  of  Oouncil  on  EdacattOD. 

30.  CaodidaiOB  should  be  prepared  to  answer  questions 
as  to  the  nature  and  use  of  the  different  books  usually 
kept  in  a  merchant's  office ;  tofoumalize  a  series  of  trans- 
actions from  a  waste  book,  and  having  posted  the  entries 
to  the  ledger,  to  balance  the  accounts,  to  prove  the  cor- 
rectness of  the  postings  by  a  trial  balance,  and  finally  to 
exhibit  an  account  of  profit  and  loss,  and  a  balance  sheet. 

31.  Text  Books: — Rudimentary  Book-keeping  ( Tr<fa/e'« 
Series).  Kelly's  Elements  of  Book-keeping  {Simpkiru 
and  Co).  Examination-Questions  in  Book-keeping  by 
Doable  Entry,  by  the  Rev.  J.  Hunter,  M.A.  {Longmans). 

III. — Algebra. 

Examiner.-' J ,  J.  Sylvester,  Efq.,  M.A.,  F.R.Sb,  Professor  of 
Mathematics  at  the  Roysl  Military  Academy,  Woolwieh. 

32.  Elementary  Operations  and  Fractions,  Simple  and 
Quadratic  Equations  and  Problems  leading  to  them.  In- 
volution and  Evolution.  Surds.  Arithmetical,  Geo- 
metrical, and  Harmonic  Series.  Combinations  and  Per- 
mutations. Binomial  Theorem.  Scales  of  Notation.  In- 
terest and  Annuities.  Elementary  Theory  of  Probabili- 
ties. 

33.  Text  Books -.—Todhnnter's  Algebra  {MacmiUan), 
Colenso's  Algebra  {Lonffmans)^  Lund's,  or  any  other 
modem  treatue  on  Algebra. 

IV.— Gbometbt. 

JETxaimner.— Rev.  B.  Morgan  Oowte,  M.A.,  ProfeMor  of  Qeo* 
metry  at  Gresham  College;  one  of  H.M.  Inspectors  of 
Schools. 

34.  To  obtain  a  first-class  certificate,  at  least  six  prob- 
lems and  four  propositions  must  be  correctly  done ;  to 
obtain  a  second-class,  at  least  four  problems  and  eight 
propositions. 

35.  Text  Book8:—Enclid,  Books  I.,  II.,  HI.,  IV.,  VI., 
XL,  as  far  as  Prop.  21.  Potts'  smaller  edition  (Farker). 
Green's  Euclid's  Plane  Geometry,  practically  applied,  is  a 
useful  help  to  those  who  are  studying  by  themselves 
(Heywoodt  Manchester;  Simpkifit  Marshall  and  Co., 
London). 

V. — Mensubatiok. 

Examiner, — John  Sjkes,  Esq.,  M.A.,  Assistant-Secretary  to 
the  Committee  of  Council  on  Education. 

36.  The  calculation  of  the  areas  and  circumferences  of 
plane  figures  bounded  by  arcs  of  circles  or  right  lines,  and 
solid  contents  of  oones,  cylinders,  spheres,  &c.  Candidates 
will  be  expected  to  be  fiimiliar  with  the  different  rules 
for  measunng  and  estimating  artificers'  work,  such  as 
joiners',  bricklayers',  masons',  and  plumbers'  work,  and  to 
be  able  to  prepare  estimates  of  such  work  from  given 
quantities. 

87.  Text  Books:— Lund's  Mensuration,  Part  III.,  of 
bis  Elements  of  Geometry  and  Mensuration.  Tate's 
Mensuration.  Young's  Treatise  on  Mensuration  {Simms 
and  M*Intyr^, 

88.  The  Examiner,  in  refetriDg  to  last  yeai^s  papers, 
complains  of  the  "  want  of  due  attention  to  the  elements 
of  the  subject,"  and  says  of  the  candidates  that  "  in  the 
geometrical  part  their  work  is  satisfactory,  but  in  the 
arithmetical  part  it  is  not." 

VI. — TBIOOXrOliSTBT. 

JBeaminer.— Rev.  T.  G.  Hall,  Professor  of  Mathematics  in 

King's  College,  London. 

39.  In  Plane  Trigonometry,  the  formulas  for  the  trigo- 
nometrioal  functions  of  angles,  the  numerical  solutioa  of 
plane  triangles,  the  oae  of  logarithmic  tables,  and  angular 
and  exponential  series. 

40.  Spherical  Trigonometry,  Napier's  Rulea,  and  the 
SolutioD  of  Spherical  Triangles. 


41.  Text  Books :— Snowball's  or  ToahaQter'»  Tri.;  •'.^. 
metry,  Hall's  Trigonometry  for  SohooL)  far  Spr. : 
Trigonometry  {Christian  KnowUdge  Society),  or  aoy  •/  - 
of  the  modern  treatises  on  Trigonometry.    Msthetna:.  ^ 
Tables  (Chambers'  Series). 

VII. — CoNio  Sectxosis. 

^xamtner.— Rev.  Bartholomew  Price.  M. A.,  F.R.S.,  S>-^'  : 
Professor  of  Natural  Philosophy  in  the  Uoiverntj  o(  Oitori 

42.  The  properties  of  the  tliree  curves  treated  z*-  -'■ 
trically ;  also  as  deduced  from  the  cone.    The  prirr; . 
of  projection,  orthogonal  and  central,  applied  to  deiiv- 1 
properties  of  the  conic  sections  from  those  of  the  d::.r. 

43.  Analytical  Conies,  including  the  equation*  •/  - 
straight  line,  the  circle,  the  three  conic  seciions,  di>: :. 
general  equation  of  the  second  degree. 

44.  Text  Books:  Drew's  Conic  Sections  (Jfan':: 
Taylor's  Conic  Sections  {MacmiUan).  Salmoii')  '.-Jij 
Sections  (Longmans).  Todhunter's  Conic  Se^-tio2>  icV- 
millan). 

45.  \*  Notwithstanding  the  small  number  of  csllu? 
that  have  appeared  in  this  subject  for  several  yeir*:.- 
the  Council  are  unwilling  to  remove  it  from  the  ii^*. 
account  of  its  practical  value,  especially  to  woikm'*  n 
ployed  in  cutting  wood  and  stone,  and  in  the  art*  c 
struction  generally,  but  no  paper  will  be  prepare^i  in  it  - 
year,  unless  information  should  be  received,  betlf ' 
ist  January,  1866,  that  several  candidates  are  da 
of  being  examined  in  it. 

VIII. — Navigation  and  Nautical  Ajtbososi. 

Examiner, — Rev.  Joseph  WooUey.  LL  D.,  one  of  Her  Ma.'«7' 

Inspectors  of  Schools. 

46.  A  good  knowledge  of  Plane  and  Spherical  T  .> 
nometry,  of  the  definitions  and  terms  used  in  !sigi 
Astronomy,  and  of  the  various  measurements  of  tim^ .. 
their  mutual  conversions  will  be  required,  as  well  a  *k^ 
in  the  use  of  logarithmic  tables,  and  neatness,  order,  i-. 
accuracy  in  the  numerical  solutions  of  problems. 

47.  The  candidate  should  understand  the  constincttfjo . 
charts ;  the  nature  and  laws  of  circular  storms ;  great  ■  /Jr 
sailing,  &c. ;  the  methods  of  determining  the  Uiu«^ 
longitude,  variation  of  the  compass,  and  eiTor  and  ntc  • 
chronometer  by  astronomical  observations,  witbtlicd^ 
monstrations  of  the  formula  employed ;  the  use  of  u^- 
cal  astronomical  instruments,  &c. 

48.  Text  Books:— The  Nautical  Almanac  (Murr 
Riddle's  Navigation  and  Nautical  Astronomy  .1-' 
Essex-street.) 

49.  N.B.  Candidates  in  this  subject  should  be  il^'- 
thense  of  the  Naati<»d  Almanac  sind  Tables  tfarsy  •- 
Exammation. 

IX.— Pbihoiplibs  of  Mbohavics. 

Examiner. '^iLtw.  Jonathan  Bates,  M.A..  Fellow  of  Gs*-- 
and  Cains  College,  Gambridg*. 

50.  The  properties  of  matter,  solid,  fluid,  and  gi»-f- 

51.  Statics:  The  composition,  resolution,  and  eiy 
brium  of  pressures  acting  on  a  material  particle,  t&i  •' 
constrained  particles ;  machines;  attractions. 

52.  Dynamics:  the  laws  of  motion;  impact;  F^<^ 
tiles ;  constrained  motion ;  central  forces ;  oscillatkc- 

58.  Rigid  Dynamics:  Motion  of  a  rigid  body  sV:!* 
pomt ;— of  a  freerigid  body  ;--of  a  mrstem  of  rigid  fao" 

54.  Hydrostatics:  Pressures  of  fluids;  equilibriua 
floating  bodies ;  specific  gravity ;  elastic  fliuds ;  maekst 
temperature  and  heat;  steam ;  evaporatioD. 

55.  Hydrodynamici :  Motion  and  resisttnoe  o(  fi>^'  - 

tubes,  Ac. ;  waves  and  tides. 

66.  Pneumatics:  Mechanical  properties  of  sir:  ' 
barometer,  and  other  madunes  illustcating  tbesecbsak* 

properties  of  air. 

57.  Text  Books :— Todhunter's  Statics,  or  TuUf^' 
Mechanics.  Goodwin'j  Mathematioi.  Milkr's,  f^* 
or  Besant's  Hydrostatieik    Webster^a  Theory  «  *^** 


JOUKNAL  OF  THE  SOCIETY  OF  ARTS,  August  18,  1865. 


619 


rhetreAttse  on  this  subject  id  Orr's  Cirdeof  the  Sciences. 
Qoldiog  Bird's  Elements  of  Natural  Philosophy,  by  C. 
Brooke  {ChurchiU).  Lardner's  Handbooks  on  Natural 
Philosophy, 

58.  The  Examiner,  in  referring  to  last  year's  candi- 
Ut«i,  regrets  "  a  want  of  clearness  and  perspicuity,  which 
polls  the  effect  of  the  results,"  and  adds  "a  word  of 
•atioD  to  the  candidates  as  to  more  earnest  effort  to  se- 
jore  method,  well-digested  arrangement,  and  neatness  in 
heir  papers." 

X — Pbaotical  Meobahios. 

Kramuier.  — T.  M.  Goodeve,  Esq,  Profeisor  of  Mechanics  at 
the  Royal  Military  Academy,  Woolwich. 

59.  The  applications  of  the  Principles  of  Mechanism  to 
timple  Machines.     The  Steam  Engine. 

60.  Text  Books :— Bourne's  Catechism  of  the  Steam 
^gine  {Lorumant),  Scott  Russell  on  the  Steam  Engine, 
lum^ih's  Elements  of  Mechanism,  with  remarks  on 
'ool>aDd  Machinery  {WMde),  Goodeve's  Elements  of 
fechanism  {Longmaru). 

XI. — ^Elbctbioity  AMD  Maovctisx. 

Saminer.— Obarles  Brooke.  E«q.,  M.A.,  F.R.S.,  Bargeon  to 
the  Westminster  Hospital. 

61.  Construction  and  Properties  of  Magnets;  Magnetic 
Qstmnients;  Terrestrial  Magnetism ;  Diamagnetuim. 

62.  Statical  or  Franklinic  Electricity;  Voltaic  Elec- 
icity;  Electro-dynamics;  Electro-telegraphy;  Electro- 
letallurgy;  Thermo- Electricity  ;  Organic  Electricity. 

63.  Text  Books :— Golding  Bird's  Elements  of  Natural 
hflosophy,  by  C.  Brooke  {ChurehilQ.  Lardner's  Hand- 
Doks  of  Natural  Philosophy  (Walton  and  Maberly). 
leemiDg  Jenkin'a  report  on  the  Eaectrical  Instruments  in 
luB  Xlll.  of  the  Exhibition  of  1862,  for  Electro-tele- 
fBphy.  Herscfael's  Discourse  on  the  Study  of  Natural 
hiloEOphy  (Zof^mofM)  for  a  general  view  of  the  subjects. 

64.  The  Examiner,  in  his  last  year's  report,  observes, 
tit  "  the  marinor'B  compass,  its  construction,  its  devia- 
908,  and  the  most  practicable  methods  of  coirecting  the 
Ton  therein  arising,  does  not  yet  appear  to  command  the 
tention  of  advanc^  students  to  the  extent  the  subject  is 
titled  to,  considering  the  present  vast  and  increasing 
iportance  of  iron  in  marine  architecture." 

XII.— Light  and  Heat. 

tamlner. — Richard  Potter,  Esq.,  A.M.,  late  Professor  of 
Kitural  Philosophy  and  Astronomy  in  University  College, 

London. 

65.  What  is  the  sense  of  sight  ?— ancient  theories— 
idem  definitions  and  hypotheses  of  the  nature  of  light 
the  especial  privileges  of  animals  which  possess  organs 
vision— the  simple  laws  or  properties  of  light  required 
be  known  before  we  can  discuss  the  structure  of  the 
),  and  the  construction  of  telescopes,  microscopes,  and 
ler  optical  instruments — optical  images  real  and  virtual 
low  do  they  occur  in  optical  instruments. 

i6.  Why  do  we  distinguish  between  Physical  and 
OQietrical  optics? — what  are  double  refraction  of  light 
olarization  of  light— interference  of  light— examples 
the.He  properties,  how  shown — phenomena  of  recurring 
ixxTri — examples — how  are  explaineti  the  colouis  of  the 
p  bubble — the  colours  seen  on  looking  towards  a  light 
ongh  the  feathers  of  small  birds — the  colours  of  motiier 
pearl— the  rainbow,  &c.,  dec. — the  laws  of  the  inter- 
!uce  of  polarized  light — ^to  describe  cases  of  these 
iixlid  phenomena. 

7.  Wtiat  are  the  deBnitions  of  beat,  radiant,  latent, 
sensible  ? — what  is  meant  by  caloric  ?— hypotheses  of 
nature  of  heat— capacity  of  bodies  for  heat — ^the  tern, 
iture  of  bodie»->how  measured  by  instruments — de- 
ptions  of  thermometers  and  pyrometers— the  scales  of 
rmometers— how  eompared^how  the  volumes  of 
ds,  liquids,  and  gases,  depend  on  their  temperature — 
3lute  zero  of  cold— elastic  iov)%  of  vapours  and  gases 
iuced  by  heat  employed  in  steam  and  air  engin 


winds  from  the  unequal  heat  of  the  atmosphere.    What 
are  the  connexions  and  analogies  of  heat  and  light? 

68.  Text  Books  :~The  Libraiy  of  Useful  Knowledge. 
Brewster's  Optics  (Cabinet  Cyclopediaj.  Potter's  Physi- 
cal Optics,  the  descriptive  and  expenmental  treatise  (or 
first  part)  ( WaUon  and  Maberly), 

XIIL — Ghsmistbt. 

AnmiiMr.— A.  W.  WUliamsen,  Esq.,  P.R.B.,  Professor  of 
Chemistry,  University  College,  London. 

69.  Preparation  and  properties  of  the  chief  gases,  acids, 
bases,  and  salts.  Laws  of  combining  proportion  by  weight 
and  by  volume.  Analytical  processes  lor  the  detection 
and  separation  of  metals,  acids,  &c.  Prepaiution  and 
distinctive  properties  of  the  chief  kinds  of  alcohol,  of 
organic  bases,  fixed  and  volatile  organic  adds,  sugars, 
woody- fibre,  starch,  dec. 

70.  Candidates  are  expected  to  be  able  to  explain 
chemical  reactions  by  the  use  of  symbols.  Questions 
illustrative  of  general  principles  will  be  selected  from  the 
following,  amongHt  other  manufactures:  Metallurgy  of 
Lead,  lion,  and  Copper ;  Bleaching,  Dyeing,  Soap-boiling, 
Tanning ;  the  manufacture  of  Coal-Gas,  Sulphuric  Acid, 
Soda-Ash,  dec. 

71.  Text  Books: — Miller's  Elements  of  Ghemistiy. 
Williamson's  Elements  of  Chemistry  (will  appear  m 
October,  1865). 

XIV. — Mining  akd  Metallubot. 

Examinmr. — J.  Arthur  Phillips,  Esq.,  Civil  Engineer,  Graduate 
of  the  Imperial  School  of  Mines  of  France,  &c. 

72.  Candidi^tes  should  be  able  to  identify  with  facility 
the  ores  of  the  more  common  metals,  and  be  acquainted 
with  their  chemical  composition.  They  should  also  be 
familiar  with  the  forms  of  occurrence  of  the  various 
metric  ores,  and  the  usual  methods  employed  for  their 
extraction  and  subsequent  purification  by  ciiiahing, 
stamping,  washing,  &c.  Underground  surveying,  the 
principles  of  ventilation,  particularly  as  applicable  to 
collieries;  a  knowledge  of  furnace  assaying,  and  a  general 
acquaintance  with  the  metallurgy  of  the  more  important 
metals  are  also  required. 

78.  First-class  certiBcates  can  be  given  to  those  only 
who  have  either  acquired  some  practical  knowledge  of 
mining,  or  who  possess  a  special  acquaintance  with  the 
metallorgy  of  at  least  one  of  the  useful  metals. 

74.  Text  Books : — Dana's  Mineralogy  ( Trubner  and  Co,j 
Paternoster-row).  Mitchell's  Assaying  (^at'/Ztcre).  Manual 
of  Metallurgy  ( Origin).  Useful  metals  and  their  Alloys 
(Bouhton  and  Wright).  Ure's  Dictionary  of  Arts,  Manu- 
factures, and  Mines  {LongmoM).  Percy's  Metallurgy 
{Longmam).    Metallurgy  of  Iron,  Truran  {Span). 

XV.— Botany. 

J^xamtner— Daniel  Oliver,  Esq.,  F.R.S.,  F,L.S.,  Keeper  of 
the  Herbariam  at  the  Royal  Gardens,  Kew,  and  Professor  of 
Botany  in  Uoiversity  College,  Loodon. 

75.  Sect.  1. — The  Structure  of  Plants  and  Vegetable 
Physiology.  The  Functions  of  the  Various  Organs,  and 
their  Morphological  Relations.  The  Nature  of  the  Prin- 
cipal Tissues.  The  Meaning  of  Botanical  Terms.  The 
application  of  Structural  and  Physiological  Facts  to  Prac- 
tical Purposes. 

76.  Sect.  II.— Systematic  Botany.  The  general  prin- 
ciples upon  which  the  Classification  of  Plants  is  based. 
The  distinctive  character  of  the  principal  British  Natural 
Orders  of  Plants.  Naming  Common  Wild  Flowers  at 
Sight.  The  sources  of  the  most  important  Economic 
Vegetable  Products :— Timliers,  Fibres,  Fruits,  Drugs,  &c. 

77.  Section  111.— Descriptive  Botany.  The  Art  of 
Describing  Plants  Correctly  in  Scientific  Language.* 

78.  Text  Books  :—Lindley's  School  Botany  {Bradbury 
and  JSvans) ;  Oliver'*  Lessons  in  Elementary  Botany  ( JUac- 

*  Living  plants  are  provided  by  the  Society  for  this  exami- 
nation. 
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mUlan) ;  Lbdley's  Theory  and  Fractice  of  Horticalture 
(Longmatu);  Oliver's  Guide  to  the  Kew  Museumb 
(pamphlet)  (L.  Reeve  and  Co,), 

79.  Candidates  will  be  expected  to  retain  three  correct 
answers  to  qaestioDS  in  Section  I.,  three  in  Section  IL^and 
at  least  two  of  the  plants  mast  be  described  and  referred 
to  their  respective  natural  orders  in  Section  III. 

80.  Stodents  are  very  strongly  recommended  to  the 
frequent  practice  of  describing  plants ;  at  first  on  forms  or 
**  scnedules,"  as  given  in  J^ofessor  Oliver's  **  Lessons/' 

.  page  59,  and,  when  sufficiently  advanced,  in  detail,  as  in 
the  examples  given  at  page  293  of  the  same  work,4ind  in 
Dr.  Lindley's  •«  School  Botany." 

81.  The  Examiner  observes : — '*  All  candidates  would 
do  well  to  handle  living  plants  frequently,  dissecting  and 
describing  them  as  they  eo  on,  in  accordance  with  the 
examples  given  in  the  works  recommended  to  them  as 
text-booka." 

XVI. — Florioultdbb. 

Examiner— Thomas  Moore,  Esq.,  F.L.8.,  Botanic  Gardens, 

Chelsea. 

82.  The  candidates  will  be  expectedio  answer  questions 
on  any  of  the  undermentioned  subjects : — 

88.  The  leading  Flowers  of  the  different  seasons,  in- 
dicating those  to  be  obtained  naturally,  and  those  by 
artificial  means.  Leaf  Buds  and  Flower  Buds,  the  con- 
ditions favourable  to  their  development  respectively. 
Food  of  Plants,  how  and  whence  derived,  and  in  what 
form  received.  Manuring,  substances  best  adapted  for 
Flower  Culture. 

84.  Improvement  of  Races  in  Plants,  how  has  it  been 
effected,  and  by  what  means  can  it  be  carried  forward? 
Hybridisation,  objects  and  guiding  principles  of.  Con- 
ditions necessary  to  ensure  fertility  in  Flowers. 

86.  Construction  of  Houses  for  Plant  Culture. 
Wanning  ai^d  Ventilation.  Influence  of  Ventilation  on 
Plants  confined  in  forcing  houses.  Limits  of  Temperature 
endurable  by  Plants,  and  how  to  turn  this  to  advantage  in 
Practical  Floriculture.  Bottom  heat,  value  of  in  Plant 
Culture.  Watering,  the  rationale  of— what  to  avoid. 
Liquid  Manures. 

86.  Propagation,  the  various  modes  of,  and  their  special 
adaptations.  Germination  of  seeds,  conditions  favourable 
and  unfavourable  to.  Vitality  of  seeds,  duration  of,  and 
how  best  preserved.  Treatment  of  Seedling  Plants. 
Budding,  Grafting,  and  Inarching,  how  performed,  and  to 
what  subjects  best  adapted.  Increase  by  cuttings  and  by 
layers.  Leaf-cuttings,  how  is  it  that  they  can  organize 
buds?    Potting.    Composts. 

87.  Acclimatisation.  Is  it  possible  to  increase  the 
hardiness  of  any  race  of  plants,  and  by  what  means  ? 

88.  Text  Books:— Lindley's  Theory  and  Practice  of 
Horticalture  {Lonomane),  Mcintosh's  Book  of  the  Garden 
{Blackwood  and  Sone),  Thompson's  Gardener's  Assistant 
{Blaekie  and  Son), 

XVII. — Fbuit  and  Vkoetablb  Cdltube. 
JFxomMier— Bobert  Hogg,  Esq.,  LL.D. 

89.  Sect.  I, -^  Fruit' Tree  Cutturc.  —  Kinds  of  Fruits 
adapted  for  various  soils  and  exposures.  The  Propagation, 
Pruning,  and  Training  of  Fruit  Trees.  The  Forcing  of 
Fruit  Trees,  and  their  cultivation  under  glass,  both  in  and 
out  of  pots.  The  Theory  of  Ripening,  and  the  principles 
that  ought  to  regulate  the  preservation  of  fruits  after 
they  are  ripe  or  their  subsequent  maturation.  The  Pack- 
ing  of  Fruit  for  transmission  to  great  distances. 

90.  Sect.  Ih ^Vegetable  Culture,  — The  kinds  and 
quantities  of  vegetable  seeds  and  roots  required  for  cropping 

fardens  of  given  dimensions.  The  culture  of  the  different 
inds  of  vegetables  and  salads.  The  preparation  of  fer- 
menting materials  for  artificial  heating.  The  forcing  of 
vegetables  and  salads. 

91.  Sect.  Ill,—  General  SidjecU,"- SoWb,  Water,  At- 
mospheric Air,  Light  and  Heat  in  their  relation  to  the 
successful  cultivation  of  Fruit  and  Vegetables.    Mannrea 


and  their  application.  The  Diseases  and  Incectstoirbkb 
Fruit  Trees  and  Vegetables  are  subject  and  their  remediti. 
The  Structure  and  Functions  of  the  Orga&s  of  PUnti, 
considered  in  their  i  elation  to  growth  and  reprodQcticL. 
The  erection,  heating,  and  ventilation  of  garden  rtrociuiti 

92.  Text  Books: — Loudon's  Suburban  H<rticultur.*t 
Johnson's  Cottage  Gardener's  Dictionary  {Boftn],  Ho-^^i 
Fruit  Manual  (171,  Fleet-street). 

XVIII. — ^Animal  Physiology  in  Relation  to  Hraitz. 

Examiner John  Marshall,  E«q.,F.B.&,FJLG.8.,6oriHiati 

the  University  Colle([:e  Hospital,  and  Lecturer  on  Autocj 
at  the  Government  Depaitment  of  Science  and  Art. 

93.  The  general  principles  of  Animal  Phygio1ogT,ici 
the  application  of  them  to  the  preservation  of  heaal  ci 
to  the  wants  and  emergencies  of  daily  life. 

94.  Text  Books  : — Carpenter's  Animal  Phy«ic::T, 
1859  (^oAn).  Mapother's  Physiology  and  the  Fnu^d 
of  Disease  (Longmans),  Mapother's  Lectures  on  Mm 
Health  {Longnums).  Lardner's  Animal  Pby»ic8  (Tifca 
and  McU)erly)  Translation  of  Milne  Edwaids'  }bc:i 
of  Zoology  {Renshaw),  Marshall's  Descriptions  of  tt 
Human  Body,  with  Atlas  (Day  and  Son),  for  detaik  a 
Anatomy. 

95.  The  Examiner,  in  a  very  elaborate  report  oatb; 
last  examination,  describes  a  large  proportion  of  the  rp> 
jected  candidates  as  **  immature  students,  even  oftUr 
own  language,  prematurely  offering  themselves  for  v. 
examination  in  so  special  a  subject  as  Phyeiolog}'."  Hs 
gives  lists  of  their  numerous  errors  in  spelling  and  in  ib*  i 
use  of  scientific  terms,  and  speaks  of  the  "  inaccancie&  j 
the  confusion  of  thought  and  expression,  and  the  b&: 
grammar,  punctuation,  and  orthography,  illustrated  ^j 
the  examples  of  errors"  given  by  him. 

XIX. — DOMEffTIO  ECONOMT. 

^sMimsner.— The  Very  Rev.  Richard  Dawes,  Dean  of  EoeM. 
Questions  for  Male  and  Female  Candidaiis. 

96.  Domestic  Economy  being  mainly  based  (»  tbe 
applications  of  Chemistry  and  Physiology,  both  lu^ 
and  female  candidates  will  be  required  to  show  s&  ic- 
quaintance  with  the  rudiments  of  these  sciences,  k 
should  embrace  the  phenomena  of  nutrition,  re«pinticT 
the  functions  of  the  skin,  dsc. ;  the  rationale  of  lighvx. 
warming,  ventilating,  cleaning,  disinfecting,  &c;  ^ 
cooking,  preserving,  &c. ;  and  the  origin  and  msnofsftj- 
of  household  articles,  as  far  as  this  may  be  neceMSty  icrt 
correct  appreciation  of  their  relative  vidoe  for  use,  jtoi  -' 
the  detection  of  defective  quality,  adulteration,  or  frici- 

97.  The  essentials  of  a  healthy  and  comfortable  ^*^ 
ling— clothing  in  relation  to  ssnitaiy  principles— <i<- 
animal  and  vegetable.  Dietaries.  Effects  of  8tiir.ii}i^-' 
and  narcotics.  Fuel  and  other  household  .■-u.'o 
Weights  and  measures.    Eeepbg  of  household  vxcfoiM- 

Questions  for  Male  Candidates  only, 

98.  Materials  and  appliances  involved  in  the  cocft/c* 
tion  of  dwellings.  Go*  operative  Building  and  Inveiunt:^ 
Societies.  Mutual  Provident  Societies  for  various }  -• 
poses.    Savings  Banks.    Present  and  deferred  annDiti(^ 

Questions  for  Female  Candidates  only, 

99.  The  management  of  infants.  The  care  of  ^ 
sick,  &c. 

100.  Text  Books:— For  Introductory  Sci€nti6c  Kn-'*- 
ledge : — Laws  of  Matter  and  Motion  (Chambers'  Kd|'  *" 
tional  Course)  ( Chambers).  Mechanics  of  Fanii : 
Things,  by  Thomas  Tate  (Longmmu),  Experijii«><» 
Chemistry,  by  Thomas  Tate  {Longnum*),  Pliy^^>' 
for  Schools,  by  Mrs.  C.  Bray  {Longmans).  For  Pook^* 
Economy  in  general:— A  Manual  of  Domestic  Eoooncv 
by  Tegetmeier  {Home  and  Colonial  School  Society).  Bgv^ 
hold  Economy,  by  Margaret  Brewster  {Contieblt  m 
Co.).  Domestic  Economy  (Gleig'a  School  Series)  \l^ 
mans). 
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XX.— Political  and  Social  Economy. 

fxamner.— Charles  Neate,  Em.,  M.A.,  M.P.,  Ute  Profenor 
of  Political  EeoDomy  in  tn«  Univertity  of  Oxford. 

101.  The  examinatioQ  will  be  devoted  to  the  stady  of 
Civil  GoverDoieiit  and  Social  EGODomy,  as  eet  forth  in 
the  3rd  and  4th  books  of  Stephens*  Ck>ininentarieB  on  the 
Laws  of  England.  li^.B. — In  order  to  meet  the  question 
of  expense  as  regards  this  work,  candidates  are  informed 
that  the  earlier  editions,  which  are  obtainable  at  a  reduced 
price,  may  be  used,  so  long  as  they  are  not  earlier  than 
the  3rd  edition. 

102.  Professor  Fawcett's  Manual  of  Political  Economy 
must  be  studied  by  those  who  desire  to  obtain  first-class 
certificates. 

XXI. — GBOOBAPHr. 

Examiner. '•Wm.  Uoirhes,  Esq.,  F.ILG.S.,  Professor  of 
Geography  in  King's  College,  London. 

103.  Candidates  must  show  a  sound  knowledge  of  Ele- 
mentary Geography,   physical  and  descriptive.      Such 
knowledge  must  embrace  an  acquaintance  with  at  least 
the  outlines  of  the  great  natural  features  of  the  globe, 
the  political  divisions  of  countries,  and  the  localities  of 
towns  and  other  places  of  importance.    This  knowledge 
will  be  looked  for  in  fuller  extent  with  regard  to  the 
British  Islands,  and  the  various  portions  of  the  British 
Empire,  than  with  regard  to  other  countries.    The  grow- 
ing importance  of  the  colonial  and  foreign  dependencies 
of  Britain  rendera  a  knowledge  of  their  geography  now 
more  than  ever  necessary.    The  Australian  colonies,  New 
Zealand,  and  British  India,  are  hence  proposed  as  subjects 
for  more  especial  study  on  the  part  of  the  intending  can- 
didates for  the  ennuing  year's  examinations,  and  their 
attention  is  directed  to  them  accordingly.    In  evidence  of 
the  knowledge   possessed  regarding  those  regions,  the 
candidate  will  be  required  to  sketch,  from  memory,  a  map 
of  anyone  of  the  Australian  colonies  that  may  be  named 
by  the  examiner.    Such  sketches  need  not  possess  accuracy 
of  detail,  but  should  at  least  show  the  general  direction 
of  coast-lines,  mountain- chains,  or  river-courses,  with  the 
localities  and  names  of  the  principal  towns. 

104.  Candidates  who  aim  at  the  highest  class  of  certifi- 
cate should  be  also  prepared  to  answer  such  questions  upon 
Geography  in  its  relation  to  the  Physical  Sciences  and  the 
History  of  Mankind,  as  involve  a  general  acquaintance 
with  the  subject  of  Climate,  the  laws  of  Meteorology, 
the  Distribution  of  Plants  and  Animals  over  the  Globe, 
the  leading  outlines  of  G^eology,  the  Ethnographic 
Division  of  the  Human  race,  and  the  commercial 
resources  of  different  lands.  This  kind  of  knowledge  is 
looked  for,  not  in  place  of  geographical  knowledge  of  a 
more  elementary  kind,  but  as  supplementary  to  it,  and 
Uironghout  based  upon  it. 

lOo.  Text  Books: — Manual  of  Geography,  by  William 
Bughes  {Lcnfftiuau),  Geography  of  British  History,  by 
William  Hughes  (Longmans).  Guyot's  Earth  and  Man 
{Parker  and  Son),  Page's  Introductory  Text  Book  of 
Geology  {Blackwood).  The  School  Physical  Atlas  {either 
^ohnstone*9,  Phiiij)s*a,  or  that  puidUhed  by  the  National 
Society), 

XXII. — English  Histoby. 
Examiner — (Will  be  appointed.) 

1 06.  English  History  and  English  Constitutional  Histoiy . 
Pext  Books: — 'I'he  Student's  Hume.  Creasy's  Rise  and 
i^rogress  of  the  English  Constitution. 

107.  Special  subject: — Thereignsof  John  and  Henry  III. 
I?ext  Books  :-^Lingard ;  and  Blaauw's  Barons'  War. 

108.  The  Examiner  repeats  the  suggestion  made  last 
^ear  '*  that  candidates  should  practice  themselves  in 
tn^twering  questions  on  papers  for  their  tutors  from  time 
0  time." 

XXUI. — ^English  LrrEBATOBB. 

Examiner, — Rev.  Samoel  Clark,  M.A.,  Chairman  of  the 

Board  of  Examinere, 

100.  Any  two,  but  not  more  than  two,  of  the  authors  in 
he  following  lut  may  be  taken  up  for  examination : — 


Chaucer. — The  Prologue  to  the  Canterbury  Tales. 
Shakspeare. — King  Lear ;  Rbhard  III. ;  As  You  Like  It. 
Bacon. — Essays. 
Trench.— On  the  Study  of  Words. 

110.  Candidates  are  recommended  to  make  a  very  care* 
ful  study  of  the  text  of  the  authors  they  may  select.  The 
questions  on  each  author  will  be  divided  into  two  sections, 
the  first  intended  to  test  the  candidate's  acquaintance  with 
the  text,  the  second  his  knowledge  of  the  subject-matter 
and  his  cr|tioal  and  literary  information.  Full  marks  will 
not  be  given  for  answers  in  the  second  section,  if  those  in 
the  first  section  do  not  prove  satisfactory. 

111.  The  Examiner,  refening  to  the  last  examina- 
tion, says : — *'  Two  or  three  of  the  candidates  have  wasted 
their  time  in  making  imperfect,  though  tedious,  gram- 
matical analyses  of  the  passages  contained  in  the  ques- 
tions," He  adds : — "  It  should  be  understood  that  no 
marks  can  be  given  for  anything  beyond  an  answer  to  the 
examiner's  questions." 

XXIV. — LooiG  AND  Mehtal  Soikmox. 

Examiner, — J.  D.  Morell.  Esq.,  LL.D.,  one  of  her  Majesty's 

Inspectors  of  Schools. 

112.  Logic:  Candidates  will  be  expected  to  answer 
questions  on  the  different  processes  of  thought,  and  the 
symbols  by  which  they  are  expressed.  Every  Candidate 
must  be  prepared  to  analyse  examples  of  reasoning,  and  to 
detect  fallacies. 

118.  Text  Books:— Whateley's  Elements  of  Logic,  or 
Thomson's  Outline  of  the  Laws  of  Thought. 

114.  A  Candidate  for  a  second  or  third-class  Certificate 
will  be  expected  to  prepare,  in  addition,  any  one  of  the 
following  books  which  he  may  select : — Mill's  System  of 
Logic,  &ok  III.,  of  Induction ;  Sir  James  Mackintosh's 
Dissertation  on  the  Progress  of  Moral  Philosophy ;  or  a 
Manual  of  Moral  Philosophy,  by  W.  Fleming,  D.D. 
(Glasgow).  Brown's  Lectures  on  the  Philosophy  of  the 
Unman  Mind  (first  50  Lectures),  or  Sir  W.  Hamilton's 
Lectures  on  Metaphjrsios. 

115.  A  Candidate  for  a  first-dasB  Certificate  will  be 
expected  to  prepare  any  two  of  these  works  which  he  may 
select. 

XXV. — Latin  and  Roman  Hxstobt. 

^xasaifier.— Rev.  F.  Temple,  B.D.,  Head  Master  of  Rngby 

Sebool. 

116.  Livy,  Book  L    Virgil;  Georgics,  Book  IV. 

117.  Roman  History  to  the  death  of  Augustus  Csesar. 
Text  Book : — Liddell's  History  of  Rome,  in  one  volume. 

XXVI.— Fbench. 

.foamtner— Alphonse'    Mariette,    Eiq.,  M.A.,   Professor   of 
JPreoch,  King's  College,  London. 

118.  The  Examination  paper  will  be  divided  into  three 
parts. 

119.  The  first  will  comprise  grammatical  questions  and 
an  extract  from  a  modem  l<>ench  writer,  to  be  translated 
into  English.  Candidates  merely  aiming  at  a  Srd  class 
certificate  should  confine  themselves  to  this  first  part. 

120.  The  second  part  will  comprise,  together  with  a  few 
grammatical  questions,  an  English  extract  to  be  translated 
into  French,  and  a  list  of  idiomatic  expressions  to  be  ren- 
dered from  French  into  Englibh,  or  vice  vertA,  This 
should  be  done  satisfactorily  by  the  candidate  who  aims 
at  a  2nd  class  certificate. 

121.  In  the  third  part,  candidates  for  a  1st  class  cer- 
tificate will  have  to  translate  an  English  extract  into 
French  (to  which  great  importance  is  attached),  and  to 
answer  properly  (in  French)  some  elementary  questions  on 
the  two  following  subjects : — 

1.  French  literature  during  the  rdgns  of  Louis  XV, 
and  Louis  XVI. 

2.  The  History  of  France,  from  the  Treaty  of  Aix-la- 
Chapelle,  to  the  Revolution  (1748  to  1789). 
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122.  Books  recommended : — Mariette :  Half-Hoara  of 
French  Translation  ( WUliama  and  NorgaU,  London  and 
Edinburgh).  Nisard:  Histoire  de  la  Litt6rature  FraoQaise, 
vols.  8,  4  {WiUiarM  and  Norgate).  Dmniy:  Histohe  de 
France,  yol.  2  ( WUliama  and  Norgate). 

XX  VII.— German. 

Exawtincr, — I^.  Wiotser,  Tetcher  of  German  in  King's 

College,  London. 

123.  The  examination  paper  will  consist  of  t^iree  sec- 
tions. The  first  will  contain  extracts  or  questions  from 
the  works  recommended  for  reading ;  the  second  gi*am- 
matical  questions  an  i  idioms  ;  and  the  third  Englinh 
phrases ;  an  extract  from  an  English  author  (both  to  be 
turned  into  German) ;  questions  on  a  certain  period  of  the 
history  and  literature  of  Germany ;  and  a  theme  to  be 
worked  out  in  German. 

124.  Each  Candidate  must  translate  at  least  one  of  the 
extracts  in  section  1.  First-daes  Certificates  will  be  given 
to  those  only  who  translate  well  from  English  into 
German,  answer  in  German  the  few  questions  on  the 
literature  and  histoiy  of  Germany,  and  write  a  well* 
expressed  essay  on  a  subject  which  will  be  announced  to 
them  when  they  come  up  for  examination. 

126.  Books  recommended : — Schiller*s  Abfall  der  Nie- 
derlande  (2<«  u.  8*««  Buch),  Wilhelm  Tell;  Ooethe'a 
Tasso ;  Kohlrauach*a  Deutsche  Geschichte  (Vierter  Zeit- 
raum),  and  Vilmar's  Geschichte  der  deutscnen  National- 
Literatur  (Alte  Zeit,  dritte  Periode  vom  Jahre  1617 — 
1624). 

126.  The  Examiner,  referring  to  last  year's  candi- 
dates, says:  —  *'Some  of  those  who  have  written  the 
essay  sometimes  deviate  from  the  point  in  question.  A 
stricter  keeping  in  view  of  the  subject  to  be  handled,  and 
a  more  logical  method  of  arranging  the  matter,  ought  in 
future  to  be  aimed  at.*' 

XXVIII.— ^Itauan. 

Eacam%n«r* — Stgnor  Y.  Pistrucci,  Professor  of  Italian  in  King's 

College,  London. 

127.  Candidates  for  first-class  certificates  will  be  re- 
quired to  translate  into  English  selections  from  the  fol- 
lowing works : — Dante,  L'lnferno ;  Fetrarca,  Trionfo  del 
Tempo ;  Tasso,  La  Genisalemme  Liberata ;  Alfieri,  Saul 
and  Filippo ;  Monti,  Cajo  Gracco.  They  must  also  trans- 
late into  Italian  an  extract  from  some  English  authot ; 
answer  some  grammatical  questions;  and  give  the  proper 
or  approximate  English  equivalents  for  a  certain  number 
of  Italian  idioms. 

128.  Candidates  for  second  and  third-class  certificates 
will  be  required  to  translate  into  English  selections  from 
the  following  modem  prose  writers — Foscolo,  Botta,  and 
and  Manzoni ;  and  to  answer  some  grammatical  questions. 

XXIX. — Spanish. 

Examiner. — B.  B.  Aguirre,  Esq.,  Lecturer  on  Spanish  in 

King's  College,  Loodon. 

129.  Candidates  for  a  first-class  certificate  will  have  to 
translate  an  English  passage  into  Spanish,  to  render  into 
English  or  French  several  idiomatic  phrases,  and  to  write 
in  Spanish  a  short  essay. 

130.  Candidates  for  a  second-class  certificate  will  have 
to  translate  from  English  into  Spanish,  and  to  answer 
several  questions  upon  the  Spanish  verbs. 

131.  Candidates  for  a  third-class  certificate  will  have 
to  tra!iblate  from  Spanish  into  English,  and  to  answer 
several  grammatical  questions. 

132.  Books  recommended: — Spanish  Gil  Bias;  Con- 
quista  de  Meiico,  por  Dn.  Jose  Morales  Santistevan; 
Trozos  esoojidos  delos  mejores  hablistas  espanoles,  por  Dn. 
Carlos  Ochoa ;  Estudios  tiloldjios,  por  Dn.  Manuel  Mar- 
tinez de  Morentin. — Don  Quixote  translated  into  English 
by  Charles  Jarvis,  Esq. 

183. — The  Examiner,  referring  to  the  last  examination, 
says : — "  Most  of  the  candidates  have  tried  for  a  higher 
certificate  than  theirknowlcdge  of  Spanish  seems  to  warrant, 
and  a  few  only  have  complied  with  the  requirements." 


XXX. — Fbeehand  Dbawimo. 

Examiner. -^"E,  S.  Cary,  Beq. 

134.  In  freehand  drawing  the  Candidate  will  be  re- 
quired to  show  a  practical  knowledge  of  the  priidple! 
usually  applied  in  the  imitation  of  natural  and  srti6d 
forms,  such  as  furniture,  manufactured  articles,  omsmeoL 
foliage,  and  the  human  form. 

XXXI. — Geometrical  Dsawihg. 

Examiner. — ^Thomas  Bradley,  Esq.,  Professor  of  Geooetm. 
Drawing  in  King's  College,  London,  and  of  the  Boy il  Xi. 
tary  Academy,  Woolwich. 

136.  Practical  Geometry,  or  Geometrical  D^awiof.  r. 
quired  by  the  Mechanist,  Engineer,  Builder,  and  1^  b. 
any  way  employed  in  the  arts  of  construction.    Th^Cci- 
dilate  will  be  examined  in  Practical  Plane  Gt^oitr, 
the  construction  of  right  line  figures  of  given  area.sd 
of  curved  lines  required   in  the  arts,  &c., ;  in  Prte&il 
Solid  Geometry,  Elementary  Problems  on  the  Use  ui 
plane,  in  space,  and  their  combinations,   the  repnM» 
tion  by  orthographic  projection  of  simple  solids  from  oaa- 
ditioDs,  and  in  the  principles  of  Development  as  osed  c 
the  construction  of  Maps,  &c. ;  and  in  the  ElemeDtsy 
Perspective    Pi-ojection    as  far  as  it  is  required  by  tibi 
Architect. 

136.  Text  Books :— Geometry,  Plane,  Solid,  and  Spix- 
rical  (Library  of  Uaeftd  Knowledge)  ia  especially  recoiB- 
mended  as  a  work  to  be  studied  on  Theoretical  Geometn. 
— £Uements  of  Geometrical  Drawing,  published  by  tbe 
Committee  of  Council  on  Education,  2  parts  {Ckofms 
and  Hall). — Hall's  Elements  of  Descriptive  GeometiT 
for  Students  in  Engineering.  Heather's  DescriptiTt 
Geometry.  Also  the  n>llowing  French  Works :— El^mea 
de  G^om^trie  Descriptive,  par  6.  F.  Lacroix;  Tni^ 
de  G^m6trie  Descriptive,  par  Lefebare  de  Foorv; 
Nouvean  Cours  raiflonn6  de  Deasin  Industriel,  ptf 
Armengaud,  a2n6,  et  Armengaud,  jeune,  et  Amoaroox; 
Bardin's  Works  on  Descriptive  G^metry. 

137.  The  Examiner,  speaking  of  those  candidates  wltc 
iailed  on  the  last  occasion,  mentions  the  apparent  emu 
of  theee  failures  as — <*  1st.  A  neglect  of  the  oonditiooec<f 
the  questions,, either  arising  from  carelewoen  in  resdic^; 
them,  or  from  misconception  of  their  import ;  2.  Ke$le.i 
of  the  repeated  injunction  not  to  attempt  more  than  the 
prescribed  time  allows  of  being  carefully  and  thoaghtfnllf 
accomplished;  3.  A  want  of  knowledge  of  the  elemecu 
of  solid  or  co-ordinate  geometry,  causing  a  great  km  c^ 
time  by  compelling  the  candidate  to  adopt  compUestc' 
and  circuitous  constructions  instead  of  the  brief  and  noip^ 
ones  based  on  sound  elementary  knowledge.*' 

XXXII.— Thkoby  op  Music. 

Examiner. — John  HalUh,  Esq. 

138.  Notation,  the  modem  modes,  intervals,  time.sg- 
natures,  the  stave,  transpoeition,  modulation,  terms,  esi 
characters  in  common  use. 

139.  The  Elements  of  Harmony. 

140.  Musical  History  and  Biography. 

141.  Arrangements  must  be  made,  in  the  Previon*  Ex- 
aminations by  the  Loeal  Boards,  to  test  Candidate*,  br 
oral  examination,  in  their  knowledge  or  appreciation  a 
the  aound  of  musical  successions  and  oombinatioo.%  A 
form  of  the  test  to  be  used  for  this  purpose  by  ihe  Locx 
Board  at  the  Previous  Examination,  will  be  sent  by  tk 
Council  to  such  Local  Boards  as  may  applgfor  it,  i»i  ^^ 
time  l)efore  the  Examination. 

142.— The  Examiner,  referring  to  the  last  ex»min*t«c. 
says :— *«  Of  the  few  candidates  who  have  not  ps»ci.i,  ti# 
failure  is  attributable  (as  on  former  occasions)  to  tbt 
having  attempted  the  harmony  and  counterpoint  que*tKO 
with  insufficient  or  no  preparation,  ta  the  neglect  rt  tiw 
questions  which  possibly  they  might  have  answtf*^  «f* 
rectly." 
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raizES     Foii     isee. 


THE  PRINCE  CONSORT'S  PRIZE. 

143.  Hia  Royal  Highness  the  late  President  of  the  Society  was  pleased  to  offer  annually  to  the 
inclidate  who»  obtaining  a  certificate  of  the  first-class  in  the  current  year,  shall  have  obtained  in 
lat  year  and  the  three  years  immediately  preceding  it,  the  greatest  number  of  such  certificates, 
Prize  of  Twbnty-fivb  Guineas,  and  this  Prize  Her  Majesty  the  Queen  has  graciously 
timated  her  intention  to  continue.  This  Prize  cannot  be  taken  more  than  once  by  the  same 
indidate.  It  will  be  accompanied  by  a  certificate  from  the  Society  of  Arts,  setting  forth  the 
)ecial  character  of  the  Prize,  and  the  various  certificates  for  which  it  was  granted. 

144.  In  addition  to  the  Prizes  in  Botany  offered  by  the  Society  of  Arts  to  candidates  takinfr 
'rtificates  of  the  First  Class,  the  Council  of  the  Royal  Horticultural  Society  offers  three 
klitional  Prizes  of  £5,  £3,  and  £1  respectively  to  the  three  candidates  being  bond  fide 
rofessional  Gardeners,  who,  taking  any  grade  of  certificate  in  Botany,  obtain  the  highest 
amber  of  marks  in  that  subject. 

145.  In  addition  to  the  Prizes  in  Floriculture,  and  in  Fruit  and  Vegetable  Culture,  offered  by  the 
ociety  of  Arts  to  candidates  taking  certificates  of  the  First  Class,  the  Proprietors  of  the 
Wrdmer'i  Chronicle  offer  three  additional  Prizes  of  £3,  £2,  and  £1  respectively,  for  the  three 
mdidates,  being  bond-fide  professional  Gardeners,  who,  obtaining  a  Second-class  certificate,  at 
ast,  in  Floriculture,  or  Fruit  and  Vegetable  Culture,  shall  obtain  the  highest  number  of  marks  in 
Qe  of  these  subjects,  and  also  a  Second-class  certificate,  at  least,  in  Book-keeping  or  Mensuration. 


GENERAL      PRIZES. 


ic*  None  of  theae  Prizes  will  be  awarded  to  a  Candidate  who  does  not  obtain  a  Certificate  of  the  first-class  in  the 

subject. 


1.  Arithmetio  

I'  Book>keeping 

3.  Algebra    

4.  Geometry    

?.  MeDsaration 

5-  Trigonometry 

r.  Conic  Sections 

^*  Navigation  and  Nau- 
tical Astronomy... 

).  Principles  of  Me- 
chanics  

)•  Practical    Mechanics 

i-  Electricity  and  Mag- 
netism  

2.  Light  and  Heat  

5.  OhemiBtry  

^.  Mining  and  Metal- 
lurgy   

6.*Botany 

6.*Floricalture 


First  Prize,  £5. 
Second  Prize,  £3. 
First  Prize,  £5. 
Second  Prize.  £3. 
First  Prize,  £5. 
Second  Prize,  £3. 
First  Prize,  ^. 
Second  Prize,  £3. 
First  Prize,  £6. 
Second  Prize,  £3. 
First  Prize,  £5. 
Second  Prize,  £3. 
First  Prize,  £6. 
Second  Prize,  £3. 
Fin»t  Prize,  £5. 
Second  Prize,  £3. 
First  Prize.  £6. 
Second  Prize,  £3. 
First  Prize,  £5. 
Second  Prize,  £3. 
First  Prize,  £5. 
Second  Prize,  £3. 
First  Prize,  £5. 
Second  Prize,  J63. 
First  Prize,  £6. 
Second  Prize,  £3. 
First  Prize,  £5. 
Second  Prize,  £3. 

Additlooal  bT  Gift  of 
Sir  Thomaf  PhlUlpt,  F.Q.S  :— 

Third  Prize,  J62 ;  and 

Three  Prizes  of  Books,  Talne 

£1  each. 

First  Prize,  £5. 

Second  Prize,  £3. 

First  Prize,  £5. 

Second  Prize,  £3. 


17.*Fmit  and  Vegetable 
Cultnre  


18.  Animal     Physiology 
(in     relation     to  • 
Health)   


19.  Domestic  Economy... 

20.  Political   and   Social 

Economy 

21.  Geography  

22.  English  History  | 

23.  English  Literature...* 

24.  Logic    and     Mental 

Science    

25.  Latin     and     Roman 

History   '^ 

26.  French 


...... •••...««. 


27.  German 

28.  Italian  ., 

29.  Spanish 

30.  Freehand  Drawing...  | 

31.  Geometrical  Dmwing 

32.  Theory  of  Mnsio 


{ 


First  Prize,  £5. 
Second  Prize,  £3. 
First  Prize,  £6. 
Second  Prize,  £3. 

Additional  bj  Qin  of 
'Bmttj    Chester,    Eaq.  :— 

Third  Prize,  £2 ;  and 

Three  Prizes  of  Books,  valae 

£1  each. 

First  Prize,  £5. 

Second  Prize.  £3. 

First  Prize,  £0. 

Second  Prize,  £3. 

First  Prize,  £5. 

Second  Prize,  £3. 

First  Prize,  £5. 

Second  Prize,  £3. 

First  Prize,  £6. 

Second  Prize,  £3. 

First  Prize,  £5. 

Second  Prize,  £3. 

Fii-st  Prize,  £5. 

Second  Prize,  £3. 

First  Prize,  £6. 

Second  Prize,  £3. 

First  Prize,  £6. 

Second  Prize,  £3. 

First  Prize,  £6. 

Second  Prize,  £3. 

First  Prize,  £6. 

Second  Prize,  £3. 

First  Prize,  £6. 

Second  Prize,  £3. 

First  Prize,  £6. 

Second  Prize,  £3. 

First  Prize,  £5. 

Second  Prize,  £3. 


*  For  extra  priaas  in  these  sabjaeti  see  abo?e. 
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LOCAL  EDUCATIONAL  BOARDS. 

The  following  is  a  List  of  the  places  at  which  Local 
Boarila  have  already  been  formed,  with  the  names  of  the 
Secretaries,  from  whom  intending  Candidates  and  others 
may  obtain  information  relative  to  the  Examinations: — 

Local  Boards. 
Aberdeen    


{ 


Alderehot  and  Fambam 
District 


Alton  .. 
Abhford 


Banbridgo  (Ireland)  Lite- 
rary and  Mataal  Ira 
provement  Society..... 

Banbury  

Barnet 


{ 


Belfast. 


Birmingham  and  Midland 
Institute 


Bishop's  Stortford  ... 

Blandford    

Bradford 

Brighton  (for  Sussex 


I 


i 


Bristol 


Bury  St.  Edmund's 


1 


Canterbury ...., 

Carlisle  Mechanics'  Insti- 
tute  

Chatham,         Rochester, 
Stroud,  and  Brompton' 

Chelmsford    ,„, 

i 

Darlington , 

Deptford ^ , 


Derby 


i 


Devonport 


Faversham 


1 
{ 


Gilford  (Ireland)  Young  ( 
Men's  Mutual  Improve- •! 
ment  Society ( 

Glasgow  Athenaeum  ... 


Glasgow  Institation 


Glasgow  Mechanics'  In- J 
stitution I 

Glasgow  Popular  Even-  C 
ing  ClasMs,  Ander-J 
sunian  University  I 

Goeport  and  Alverstoke  ' 
Lit.  and  Sci.  Institution : 

Greenwich 


Skoketaries. 

Mr.  James  Sinclair,  Mechanics' 
Institution,  Aberdeen  

Mr.  Barrow  Rule,  M.C,P., 
Principal  of  the  Classical 
and  Mathematical  School, 
Aldershot. 

Mr.  T.  Bryant. 

Mr.  T.  Nesbit,  3,  Dover-place, 
Ashford. 

Mr.  Alexander  Black,  Ban- 
bridge,  County  Down, 
Ireland. 

Mr.  John  H.  Beale,  Banbury. 

Mr.  John  Thimbleby,  Barnet. 

Mr.  F.  A.  Maitland,  People's 
Reading  Rooms,  Belfast. 

Mr.Thos.Martineau,  Solictor, 
Cannon-st.,  Birmingham 

Mr.  F.  Woodham  Nash.B.A., 
Sion  House,  Birchangcr, 
Bishop's  Stortford. 

Mr.  J.  B.  GraeOfATchitect,  &c., 
Salisbury-street,  Blandford. 

Mr.  James  Simpson,  Me- 
ohanics'Institutlon,  Bradford 

Mr.Barclay  Phillips,  75,  Lans- 
downe-place,  Brighton. 

Mr.  F.  W.  Cross,  AthensBum, 
Bristol. 

Mr.  John  Jackson,  Head 
Master  of  the  Commexxsial 
School,  Bury  St.  Edmund's. 

Mr.  W.D.  Furley,  Canterbury. 

Mrs.  Jane  Williamson,  Me- 
chanics' Institute,  Carlisle. 

Mr.  F.  Butler,  112,  High- 
street,  Chatham. 

Mr.  W.  Cutts  and  Mr.  Jesse 
GaiTood,  Chelm»ford. 

Mr.  F.  T.  Steavenson,  Dar- 
lington. 

Mr.T.Earland,2,Wellington- 
grove,  Greenwich-road. 

Mr.  H.  M.  Holmes,  Hon. 
Local  Sec.  to  the  Society  of 
Arts.  London- road,  Derby. 

Mr.  W.  Mogg  and  Mr.  Sa- 
muel Chappie,  Mechanics' 
Institute,  Devonport. 

Mr.  Frederick  W.  Monk, 
Managing  Director  of  the 
Faversham  Institute. 

Dr.  Henry  McBride,  M.D., 
Gilford,  Co.  Down,  Ireland. 

Mr.  John  Allan,  IS,  Queen- 

street,  Glasgow. 
Mr.    John    Craiff,    F.E.I.S., 

Glasgow    Institution,    37, 

Cathedral-street,  Glasgow. 
Mr.  J.  McDougall,  27,  Stan- 

hope-street,  Glasgow. 

Mr.  Geo,  Martin,  II,  Gt. 
Western-road,  Glasgow. 

Mr.  William  Short,  56,  High- 

street,  Gosport. 
Mr.  Jas.  Spencer,  8,  Wintown- 

place,  Greeowiob,  S.E. 


Halifax   Working  Men's 
College   


{ 


Hartlepool  (West) -{      and  Mr. John  Thoou#  I 


{ 


Mr.  Gpo.  Gibb,  Haley  Hi, 

Halifax. 
Mr.  Thos.  Preston  Bni  ttj. 


Hastings    and    St.   Leo-  ( 

nard's i 

Hertford 

Hitchin    


Hull    

Ingro-cum-Hain worth  ... 


Ipswich 


Knutsford   .... 
East  Lancashire  Union  of 
Mechanics'  Institutions 
Burnley  .... 

„        Haslingden 
„        Rawtenstall  ... 
Lancashire  and  Cheshire 
Union : — 


t 


Union  of  "^ 
titutions,  > 


Solicitors,  West  Hanlt,  ^: 
Mr.  J.  C.  t^avety,  27,  iU:i  4 

St.  Leonard's. 
Mr.  J.  L.  Foster,  Hcrtfor' 
Mr.  Joseph  Pollard,  Hi.i 

down,  near  Hitcbin. 
Mr.    P.    Blackmore,  Tf:,' 

People's  InstltQte,  IIqL 
Mr.    Jackson,   Ingrov-^ii. 

Hainworth. 
Mr.  Edwin  Barrett,  SI  Ccts- 

hill.  &Mi.  Herbert  Writ. 

44,  Hand  ford-road,)^ .« 
Mr.  G.  W.  Clarke. 

Mr.  John   Sutherlaol  Px- 
office,  Burnley. 

Blr.  J.  Binns,  Haj^lingde^. 
Mr.  T.  Thomas,  RiwULsa: 


(Central  Board) 


■■•{ 


II 


II 


II 
II 
11 


»» 


ti 


II 


Aocrington   .., 

Ashton-under-Lyne 

II    Bacup    , 

„    Blackburn 

Bolton  

Bury 

Clitheroe 

„    Crewe   

,,    Darwen 

Dean  Mills   

Haughton  Dide   ... 

Hyde     

„    Macclesfield i 

„    Manchester  M.I.  ... 

„    Mostley 

„    Newton  Heath...... 

Oldham  Lyceum... 

Rochdale    Lyceum 

Salford 

Stayleybridge  

Tottington    (Bury) 
Leeds  Young  Men's  Chris-  ' 
tian  Association ' 

Leicester , 


t» 

II 
II 
II 
»• 


Lichfield. 


Liverpool  College 


Lockwood 


: 

London,  City  of  London  f 
College,  Sussex   Hall,  J 

London,  E.C ( 

„  Royal  Poly  tech-  f 
nic  Institution  (Limited)  \ 

London  Metropolitan  As- 
sociation : — 


Mr.  Thomas  Lawtoo,o.  y. 
James's- chambers,  Scci 
King-street,  Minchater. 

Mr.  W.  H.  Dewhont 

Mr.  D.  F.  Howorth. 

Mr.  Tho3.NewbiggiDg,I)KE 

Mr.  W.  G.  PrebWc. 

Rev.  J.  Lowe. 

Mr.  J.  Pomfret. 

Mr.  J.  WhiUker. 

Mr.  George  Lord. 

Mr.  Abel  Bradbury. 

Mr.  W.  Taylor. 

Mr.  J.  T.  Fallows. 

Mr.  W.  Gee. 

Mr.  W.  JeflFeiy,  Pirk-grrt:. 
Macclesfield. 

Mr.  A.  Jawett. 

Mr.  Aaron  Tetlow,  Mcwlr 

Mr.  E.  Teggin. 

Rev.  J.  Hodgson. 

Major  B^iahwick. 

Mr.  W.  Near. 

Mr.  B.  B.  NewtOD. 

Mr.  J.  Greenhatch. 

Mr.  W.  H.  Smith.  T I 
Christian  Assoc,  Lf*^- 

Rev.  D.J.  Vaughan,  St.  la- 
tin's Vicarage.  Lewrtec. 

Rev.  R.M.Grier.B.A.,I^ 

field. 
Mr.  J.  Gregory  Jone*, '- ; 
lege,Shaw.street,lird7'.«* 

Mr.  Alfred  Lee,  MechtfJ 
Institution,  Lockww^. 

Mr.W.H.Han8en,Citye'I>* 
don  Colleiye,  Sortcx  Hi- 
Leadenhall-street,  E.C  , 

Mr.  James  Consens.  R.^ 
Polytechnic  Institutio* 


Bayswater. 
Clapham  . 
Hackney  . 


stitution 


Lambeth 

Mechanka'  In< 


Mr.  C.  Baker,  15,  St.  Fft:^ 

bnrg-place,  Bays«stfr.«' 
Mr.  E.  Heller.  Cliphao>. 
Mr.  H.  Gray.  Wotking  i»  * 

Inst..  Triangle,  Hscfc* 
Mr.    T.    Heller.  Hcf«.> 

buildings,  Lunbsth.  5. 
Mr.  T.  A.  Reed,  41.  <-^ 

ceiy-lane,  W.C 
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»i 


u 


11 


u 


PaddingtoD 


LoodoQ  Metropolitan  Afifiociation : — 

v-«»4:n»  km       f  ^-  T.  Timson,  James-street, 

N0ttlDg.hlU...|       JJotliDg-hUl.  W. 

Mr.    B.    Shaw,   Cambridge- 
square,  W. 
Mr.   C.  ThompaoD,   Pimlico 

Pimlioo /     Literary  In&titutioD,  Wid- 

\     chester-street,Pimlico,S.W. 
St.      James's,  (  Mr.  Joseph  Randall,  45,  Mar- 

Wes  miDster i      shall  street,  Golden-sq.  W. 

.,        St.    Stephen's,  j  Mr.  J.  Cawood,  St.  Stephen's 
Westminster  1      School,  Westminster. 

Spitalfieldsand  (  Mr.  T.  N.  Day,  Abbey-street 

Bethnal-green    \     School,BethDal-green,K.E. 

»       Stepoey  Dean-  (  Mr.  W.  F.  Ives,  St.  John's 

<^i7  t      School,  Limeboose. 

LoQfjj  Mr.    Benjamin    Crow,   Me- 
** 1       chanics'  Institatioo,  Loath. 

Lvnn  (King's)        ...         |  ^L*  "^^  ^"rton,  16,  Bucking. 
*      o  /    ••  '"^     ham-terrace,  Lynn. 

Newbury Mr.  T.  Qumey,  Newbury. 

Newcastle  -  on   -  TynefMr.     Joseph      Forster,    St. 

Church  of  England  In--!      John's  School,  Newcastle- 

stitote (     on-Tyne. 

Xewcastle-on-Tyne,  Me- I  Mr.  Adam  Car8e,18,Mo6ley- 

chaoica' Institution \     street,  Newcastle. 

.Vottingham    l^'ir^.:  I^"^  Bobertaon, 

'^  •     •  1      Nottmgham. 

Rev.  Wm.  Walters,  Middle- 
ton-road,  Oldham. 

Mr.  Charles  Dalton  Wason, 
Teach  er,St.George'8School, 
P&ihIcv 

'Mr.  T.  H.   Eastlake,    H.M. 

Dockyard,  Pembroke  Dock. 

Mr.  C.T.  Cotton,  Long-canse- 

way,  Peterborough. 

Mr.  J.  S.  Bogers,  Young  Men's 

Christian  Associatioo,  Poole. 

Rev.  W.  Bashall,  A.M.,  8, 

Cambridge  -  villas,  lUch- 

mood-hill,  S.W. 

'  Mr.  Benj.  Barrow,  F.R.C.S., 

M.B.M.S.,  Ryde. 
Mr.  William  Allison,   Bank 
Manager,  Selby. 
(  Mr.  T.  Rowbotham,  People's 
X     College,  Sheffield. 

Skipton   Mr.  George  Kendall,  Skipton. 

jl^y^j^  (  Mr.  James  Chapman,  Upton- 

**  \     grove,  Slough. 

Southampton |  ^'a  W.  Johnson,  Athenieum, 

^  \     Southampton. 

Southern  Counties'  Adult  |  Hon.    and    Rev.    S.    Best, 

£' Juration  Societv (     Andover. 

^f  ira^t^iSr'^nT-U  'T^^Trindle, 

tutes    J      ^"^^®y- 

Bilston Rev.  H.  F.  Newbolt. 

Cradley Rev.  J.  H.  Thompson. 

Dudley Mr.  J.Stokes.Solicitor,  Dudley 

Handsworth  ...     Mr.  G.  D.  Boyle. 
Kinver  Mr.  T.  Bolton. 

}Rev.  C.  J.  Atherton,  Pens- 
nett,  near  Dudley. 
Mr.     F.      Talbot,     Messrs. 
Smethwick   ..A      Chance's  Library,  Smeth- 

wick. 


Oldham  Science  School...  - 
Pakley    

Pembroke  Dock 

PeteiboTough 

Poole  

Richmond  

Ryde   

St-lby  

Sheffield 


tt 
It 
11 

M 
It 


II 


Pensnett 


■■■{ 


11 

11 

It 

ti 
wich. 

tt 

ti 

ton  . 


South  Staffordshire  Union : — 

Stourbridge  ...     Rev.  J.  W.  Grier,  Amblecote. 

Walsall    Rev.  A.  C.  Irvine. 

Wednesbary...    Mr.  C.  Britten. 

.;^«*.^,^^^°;:}Rev.J.Whewell. 

Willenhall   ...    Mr.  J.  Bennett. 
Wolverhamp-   (  Mr.  J.  N.  Langley,  Mowbray 

I     House,  '\^lverhampton.  ' 

Woidsley Rev.  J .  Boultbee. 

Wakefield  PwT'^^i^^''^®'  Solicitor, 

(.     Wakefield. 

Warminster   Mr.  F.  Morgan,  Warminster. 

Waierford  I^^\  ^""^^  ?'l?l^  Thomas- 

X     street,  Waterford. 

Wellingborough {  ^l^Jo^'i,^*  ^''''''*  ^''^'''^" 

Whitby   Mr.  W.G.  Chiesman. 

w;„^n  i  ^^^'  ''*™^  Seward ,  Dicconson- 

**     (     street,  Wigan. 

^-i«'='' { "'u^.t^.^^??r;ic^*^ 

Worcestershire  Union  of  f  ]*"*•  ^  '^'  Worcester. 
Educational  Institutes..  1  ^^iJti^^*''"''    ^rganMng 

Yo-t  (Mr.  Chas.  Cumberland,  Inst. 

\     of  Popular  Science,  York. 

Yorkshire  Union :— 

Y^  .!^!^T^.:...."^!. } ^'■-  '^-  ^pi^y- ^~"'''- 

Calverley Mr.  Alfred  Walton. 

Crossland  Moor    Mr.  H.  Avison. 

Ectleshill Mr.  B.  Baxter,  Eccleshill. 

Eston      Mines  f  Mr.    W.      Spencer,      Bston 
(Middlesbro') \     Mines. 

Fan-ley Mr.  D.  Hainsworth,  Farsley. 

Gisboroagh   ...     Mr.  F.  W.  L.  Graham. 
„        Halifax      Me-  (  Mr.  A^  C.  Foster,  Solicitor,  1, 
chanics'  Institution i      Westgate.  Halifax. 

Hebden  BridM  1  ^®'^-    ^'     Baldwin,     M.A., 
ttebden  Bridge  |     Hebden-bridge. 

Holbeck Mr.  Geo.  Tinker. 

Hanslet( Leeds)    Mr.  W.  Cox,  Hunslet. 


»» 
»« 

It 

♦f 


»t 


tt 


It 


If 


>i 


Keighley 


'  Mr.  C.  D.  HaitLcastle,  Keigh- 
ley. 


11 


chanics-  I;::i^.ution''!: }^'-  ^-  O'  ^y^' 

Edicatio^kl'K':'!".'}  Mr-  Bamett  Blake. 

„        Middlesbro'-      fMr.  W.  Taylor.  Mechanics 

on-Tees  I     Inst.,  Middlesbro'-on>Tees. 

Osett    Mr.  J.  W.  Greenwood. 

Otley Mr.  H.  J.  Newstead. 

Queensbury  ...     Mr.  W.  V.  Qnarroby. 

Reeth    Mr.  W.  Wilkie. 

Mr.    W.    Unwin,     Currier, 
Rotheran. 
C  Messrs.  Thos.  Shields  and  J. 
Scarborough ...  -       Edmond,  Mechanics'  Insti- 
tute, Scarborough. 
Slaidbnm  (CliO  p,^  jj  j^^_  siaidbum. 

Mr.  H.  Robertshaw,  Stocks- 
bridge. 
Messrs.  T.  W.  Homsby  and 


f» 


»i 


M 


tl 


11 


tt 


tt 


Rotherham 


theroe) 

„        Stocksbridge 

KSheffield)  

8tockton-on- 


Tees     .« (     T.  Afaiaworth,  jnn. 


It 


tt 


Thirsk 


Bradford) 


Mr.  J.  Q.  Baker,    Market- 
1      place,  Thirsk. 
Wilsden  (nearj  jj^  ^  p^^^^^  ^^^^ 


The  foregoing  Programme  of  Examinationa  is  published  in  a  separate  form,  and  may  be  had 
s^ratis,  on  application  to  the  Secretary  of  the  Society  of  Arts ;  a  copy  will  be  forwarded  to  each 
Lnatitation  and  Local  Board. 
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Glasgow  Inbtitution. — From  the  last  report  it  ap- 
pears that  the  number  of  etadents  and  scholars  attending 
the  classes  daring  1864-65  was  894,  being  an  increase  of 
48  over  the  previous  year.  That  of  these  the  number 
attending  the  various  classes  was  as  follows :— Mathe- 
matics, 27  ;  fras-hand  drawing,  37 ;  mechanical  drawing, 
38;  practical  mechanics,  36;  Latin  and  Greek,  36; 
French,  67 ;  grammar,  composition,  and  logic,  77 ;  arith- 
metic and  book-keeping,  124 ;  writing,  32 ;  geography, 
3 ;  morning  classes,  16 ;  phonography,  13 ;  elocution  and 
English  literature,  38 ;  elementary  evening  classes,  99 ; 
ladies'  evening  classes,  40 ;  dancing,  25 ;  and  in  the 
juvenile  day  classes— Middle,  190 ;  lower,  92  ;  advanced, 
16 ;  ladies,  4 ;  free-hand  drawing,  92 ;  needlework,  14. 
That  36  came  forward  to  the  preliminary  examinations  of 
the  Society  of  Arts,  of  whom  27  passed,  but  several  were 
cinder  age.  Of  the  juveniles,  58  came  forward  to  the 
examination  of  the  liocal  Board ;  of  them  53  passed,  and 
were  awarded  16  first-class  certificates,  16  second,  and  21 
third.  The  following  certificates  were  awarded  in  the 
students'  classes: — Practical  mechanics,  2;  elementary 
arithmetic,  5 ;  arithmetic,  8 ;  writing  and  its  applications, 
9 ;  free-hand  drawing,  10 ;  book-keeping,  8 ;  Latin,  2 ; 
English  grammar  and  composition,  2;  logic,  3.  The 
-directors  have  been  obliged  to  give  up  the  premises  they 
have  occupied  for  the  last  four  years,  on  account  of  the 
heavy  rent,  and  consequent  expenditure  necessary  to 
maintain  the  Institution,  and  have  removed  to  the  pre- 
mises it  formerly  occupied  in  68,  Cathedral-street.  The 
income  for  the  last  two  years  has  been  only  about  £300 — 
this  year  £302  7s.  6d.,  and  last  year  £303  Is.  lid.,  which 
«ould  not  afford  £180  a  year  for  rent  and  standing  ex- 
penditure at  the  fees  charged ;  while  the  raising  of  the 
fees  would  introduce  an  entirely  different  class  of  students 
for  whom  ample  accommodation  is  provided  in  other  places 
in  the  city ;  the  change  of  premises  has  therefore  been  re- 
sorted to.  The  report  concludes  by  expressing  thanks  to  the 
Local  Board  and  to  Alex.  Craig,  Esq.,  artist,  London,  for 
his  able  representation  of  the  Institute  at  the  Society  of 
Arts  Conference. 


NORTH-EASTERN    LONDON    EXHIBITION    OF 
ARTS  AND  MANUFACTDRE8. 

The  opening  ceremonial  of  the  above  exhibition  took 
place  on  the  16th  instant,  at  the  Agriculturjil  Hall.  The 
Organ-gallery  was  occupied  by  Mr.  G.  W.  Martin's  choir, 
4iugraented  for  this  occasion  to  a  thousand  choristers. 

The  Lord  Chancellor  anived  at  three  o'clock,  accom- 
panied by  the  Marquis  of  Salisbury.  At  the  same  time 
oame  also  the  Lord  Mayor,  attended  by  Alderman  and 
Sheriff  Besley  and  the  usual  civic  retinue.  The  Arch- 
deacon of  London  was  also  present  on  the  platform,  with 
a  great  number  of  the  manufacturers  and  employers  of  the 
district.  The  Lord  Chancellor  was  received  on  his 
arrival  by  Mr.  King,  the  chairman  of  the  Committee,  and 
his  colleagues,  and  conducted  to  the  dais,  where  the 
simple  ceremonial  of  the  day  immediately  commenced. 
A  procession  was  formed,  including  the  Lord  Chancellor, 
the  Marquis  of  Salisbury,  the  I^rd  Mayor,  and  the 
members  of  the  committee,  and  a  complete  circuit  and 
careful  examination  made  of  the  exhibition.  After  which, 
on  returning  to  the  dais,  prayer  was  read  by  Archdeacon 
Hale,  and  the  Lord  Chancellor,  at  the  request  of  the  Lord 
Mayor,  declared  the  exhibition  opened.  The  next  pro- 
ceeding was  the  singing  by  the  choir  of  the  chorale  com- 
posed by  the  late  Prince  Concert—'*  Awake  my  Glory." 

The  Lo^p  Chamcbllob  addressed  a  few  words  to  the 
company.  He  had.  he  said,  when  first  asked  to  preside 
on  that  occasion,  expressed,  in  all  sincerity,  his  doubts  of 
his  fitness  for  the  task ;  but  subsequently,  when  he  re- 
membered how  few  of  our  leading  personages  were  in 
town  at  this  season  of  the  year,  he  determine,  however 


reluctantly,  to  accede  to  the  request  of  Mr.  King.   UoA 
of  them  who  heard  him  were  old  enough  to  remeaiber 
the  Exhibition  of  1851,  which  owed  its  existence  to  tho 
practical  wisdom  and  judgment  of  the  late  PrtDoe  Coosoit. 
He  (Lord  Cranworth)  must  confess  that  at  first  he  wu  not 
very  sanguine  as  to  the  success  of  that  exhibiUon.  but  ths 
result  showed  how  much  England  and  the  world  were  is- 
debted  to  the  illustrious  individual  with  whom  it  ori^ 
ated .    At  intervals  of  four  and  eleven  years  that  exhibitiqB 
was  imitated  by  our  neighbours  across  the  chanoel  laj 
then  the  illustrious  originator  of  the  1851  Extubitkc 
approved  the  plan  of  that  of  1862.    Providenoe  in  iit 
inscrutable  wisdom  prevented  his  royal  highnen  &t» 
witnessing  the  triumph  of  this  work,  but  oneresoltvif 
the  establishment  on  a  more  extended  basis  of  the  Kea- 
sinston  Maseum — ^in  his  judgment  a  most  valuable  m- 
tution,  as  enabling  the  working  man  to  study  the  bs: 
models  in  the  finer  mechanical  arts.    However,  it  vu 
idle  to  suppose  that  the  80(>,000  working  men  UfV  m 
the  north-east  of  London  could  goto  Eensinston ;  iatod, 
a  calculation  has  been  handed  to  him  showing  thtt  te 
visits  to  Kensington  would  cost  the  working  miD«i^- 
valent  to  two-and-a-half  days  of  his  working  time.  SiA 
being  the  case,  it  had  been  suggested  that  greater  fsciliw 
for  art  studies  might  be  given  by  the  establishmfflt  9 
local  museums,  and  it  was  the  proud  distinction  of  tbt 
district  in  which  he  then  stood  that  U  had  taken  ti» 
initiative  in  this  most  important  movement.    Amougstia 
population  were  the  makers  of  horological,  philosopbieil. 
and  photographic  instruments ;  and  it  was  most  d«inbii 
that  they  should  have  within  reach  such  a  moseam  e» 
was  hoped  now  to  establish.    In  fact,  it  was  an  iodiifa- 
sable  sequence  to  free  trade;  for  if  we  permitted  torep 
workmen  to  come  in  and  compete  in  the  English  roarkd 
it  was  only  fair  that  the  English  workrnan  shoald  bij: 
the  means  of  studying,  and  of  surpassing,  if  po«iblejtte 
points  in  which  his  foreign  competitor  beat  him.    B> 
could  only  be  done  by  collecting  in   a  museum  ^ 
cimens  of  all  the  artistic  workmanship  of  the  worW: 
and,    therefore,    he   trusted    the    time    was   not  af 
distant  when    they  would    have  to  open  such  a  co.- 
lection    on  the  spot  where  ho    stood.      Another  w- 
vantage   of  such    a   museum,    as  well  as  of  sioiiJii 
institutions,   would  be   to  promote  habits  of  tempe-- 
ance  amongst  working-men.      He  was   old  enoogh  tv 
remember  when  habits  of  intemperance  were  conndfre-i 
to  be  no  disgrace  in  the  very  highest  ranks  of  watfT. 
whereas  now  they  were  completely  exploded.    He  hopr^ 
to  see  similar  results  amongst  working  men ;  bat  vi »» 
would  lead  to  them  would  be,  not  repressive  lawt,  W 
the  institution  of  esUblishments  like  the  present,  wbij 
would  amuse  whiUt  they  instructed,  and  would  hive  * 
effect  of  rendering  temperance  attractive.    After  ooej 
two  further  observations,  his  lordship  condnded  bis  si- 
dress  with  a  Scriptural  quotation  illustrative  of  thedifi.\' 

of  labour.  .  •  /  » 

The  Marquis  of  Salisbubt  followed  with  a  bwf  «• 
pression  of  thanks  to  his  lordship  for  presiding,  ana  ^ 
proceedings  terminated  with  the  National  Anthem,  at; 
in  full  chorus  by  the  entire  company. 


PARIS  UNIVERSAL  EXHIBITION  OF  185:. 

A  new  feature  has  appeared  in  connection  with  th  • 
Exhibition,  namely,  the  introduction  of  the  liter»0'[ 
rather  scholastic  element.    It  has  not  yet  taken  anv  uf  ^^ 
nite  shape,  but  it  is  shadowed  forth  in  a  speech  dcli^'^ 
by  the  Minister  of  Public  Instruction,  on  the  ocm5'^!^.' 
the  presentation  of  the  annual  prizes  to  the  pupil*  ">^" 
Lycdes  and  Colleges  of  Paris  and  Versailles  on  the  ■'- 
instant.    M.  Duruy  says: — 

»•  In  eighteen  months,  the  nations  will  come  heft  ^^, 
the  extremities  of  the  earth  to  dispute  for  the  ptuc»  • 
peace.    A  place  in  that  oompetiaon  will  be  tmritd  iJ^ 
yon. 
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"  Aa  FraDce  will  show  what  she  ia  able  to  do  in  indas- 
7  and  arts,  it  is  not  right  that  the  University  should 
and  out  of  that  great  combat.  Let  tu  set  forth  oar 
location  in  the  fall  light  of  day,  and  in  seeing  the  wise 
Qd  intelligent  direction  under  which  you  are  placed,  the 
orld  will  recognise,  in  her  tranquil  but  confident  course , 
M  Alma  Mater  that  has  borne  so  many  generations  on 
a  fhiitrul  bosom.  I  warn  you,  then,  future  laareats  of 
16  great  competition  of  1867,  that  your  works,  whatever 
ley  may  be,  will  be  sent  to  the  Committee  of  the  Uni- 
Mnl  Exhibition.  If  (Germany,  England,  Italy,  and  the 
ther  powers  wtU  do  the  same,  and  on  the  same  oondi- 
ons,  we  shall  see  who  is  in  the  best  course.  It  is  the 
iyiog  of  one  of  us,  of  that  Gaul  mentioned  by  Livy,  who 
elied  the  bravest  of  the  Roman  army — Ostendat  eventut 
wgeru    *    *    *    Sit  mdior. 

"  The  lists  are  prepared ;  the  prize  is  ready — for  the 
lOst  worthy !  In  the  spirit  of  the  invocation  to  the  young 
eroes  in  ancient  times,  I  say,  *  Forward  I  for  the  honour 
ftbe  UniverBtty  and  of  France.' 
"  To  you,  professors  and  illustrious  scholars  who  surround 
le,  I  have  something  more  to  say.  While  the  immense 
jifice  is  being  erected  within  which  are  to  be  collected 
il  the  marvels  of  industry,  the  Emperor  desires  to  see 
wed  by  foreign  and  able  hands  another  monument,  to  be 
XQpied  by  the  very  genius  of  France.  Sciences,  arts,  and 
iters,  telling  their  own  progress  and  history  during  the 
lit  twenty  years,  showing  the  theories  which  they  have 
St  forth ;  the  ideas  to  which  they  have  given  birth ;  the 
ds  which  they  have  discovered  and  illustrated ;  the 
vw  forms  which  imagination  and  art  have  inherited,  in 
word,  what  France  has  thought  set  side  by  side  with, 
liat  she  has  done,  the  work  of  her  intellect  a^  well  as 
at  of  her  hands;  this  will  be  a  grand  spectacle,  full  of 
(terest  as  regards  the  past,  and  full  of  promise  for  the 
itore ;  for  the  future  relies  on  the  past,  in  order  to  raise 
lelf  still  higher,  and  cannot  make  good  use  of  the  sup- 
nt  without  well  comprehending  it. 
'*Let  other  nations  follow  our  example  in  this,  and  the 
loral  exhibition  will  be  as  valuable  as  the  material  one, 
id  have  the  same  happy  consequences. 
"Although  language  gives  in  each  country  a  different 
nn  to  thought,  beneath  these  diversified  dresses  are  the 
eu  which  compose  the  common  stock  from  which  all 
unanity  draws.  Has  this  stock  of  ideas  increased  or 
mioished  during  the  last  twenty  years?  This  we  shall 
am,  and  the  world  wHl  thereby  see  what  direction  its 
lortA  ought  to  take  for  the  future.-  Remember  that  it 
M  at  the  Olympic  games  that  the  genius  of  Greece  was 
rmed. 

"I  trust  that  this  appeal  to  the  world,  going  forth 
Hn  the  bosom  of  the  University  of  France,  may  be  suc- 
*fal;  but,  come  what  may,  let  us  do  our  duty. 
"To  work,  then,  gentlemen!  Hasten  the  completion 
what  you  have  in  hand,  or  commence  some  new  labour, 
order,  if  possible,  to  add  another  leaf  of  gold  to  that 
)wn  of  honour  which,  in  this  moral  competition,  is,  I 
pe,  reserved  for  France." 

The  idea  is  novel;  the  appeal  is  a  bold  one,  and  it  is 
'  the  educated  world  to  consider  how  intellect  can  take 
r  place  amongst  the  competitors  of  the  Olympic  games 
1867. 


)L0N1SAT10N ;  ITS  ASPECTS  AND  RESULTS. 
By  William  Stones,  Esq. 
{Continuid/rom  page  598.) 
Religion. 
A  review  of  our  colonial  system  would  be  incomplete 
thout  a  notice,  however  slight,  of  its  bearing  upon  the 
it^Mous  institutions  of  the  mother  country.    Mo»t  emi- 
ints  retain  a  regard  to  those  roligioas  observances  which 
1  to  some  extent,  perhaps,  peculiar  to  this  country, 
Dce  the  Sunday  is  generally  as  much  regarde'i,  and, 
>hink  even  more  so,  than  at  home  as  a  day  of  abeo- 
e  rest  from  toil.    At  first  one  of  the  settlers  may 


have  religious  services  in  his  own  hoose,  then  a  special 
room  is  obtained  and  fitted  up,  next  a  weather-boarded 
and  shingle -roofed  church  or  chapel  is  reared,  afterwards 
the  extra|pgance  is  committed  of  erecting  a  brick  or  stone 
edifice,  and  lastly,  as  the  colony  progresses,  a  cathedral 
church  rises  in  ambitious  proportions,  built  in  all  sym- 
pathetic recollection  of  the  time-honoured,  hallowed  fanes 
of  the  mother  countiy,  and  anticipations  oyuture  colonial 
glory.  Whatever  our  special  religious  opinions  may  be, 
from  a  broad  point  of  view  it  cannot  be  questioned  that 
the  presence  of  a  number  of  ministers,  educated  gentle- 
men from  the  universities  of  the  old  country,  married  to 
wives  in  whom  are  combined  domestic  virtue  and  refine- 
ment, is  a  great  advantage  to  the  colonists.  The  colo- 
nial bishops  and  their  clergy  not  only  constitute  fresh 
centres  of  religious  and  intellectual  activities,  but  the 
bishops  being  recognised  heads  through  whom  the  moral 
wants  of  the  colonial  dioceses  can  be  definitely  and  forci- 
bly brought  before  the  home  church,  assistance  is  thus 
more  readily  obtainable  for  the  various  matters  within 
the  range  of  church  action. 

The  objects  of  this  paper  do  not  permit  my  entering 
into  details,  and  therefore  I  must  abstain  from  more  than 
a  mere  reference  to  the  operations  of  the  Society  for  the 
Propagation  of  the  Gospel  in  Foreign  Parts,  the  Church 
Missionary  Society,  and  kindred  institutions,  some  de- 
voted exdnsively  to  the  colonies,  while  others  include  the 
colonies  in  their  general  working.  Nor  are  the  com- 
munities outside  the  Church  less  energetic  than  the 
Establishment ;  the  Wesleyan,  London,  and  Baptist  Mis- 
sionary Societies,  all  devote  great  attention  to  our  colo- 
nies, several  of  these  bodies  having  special  associations 
for  colonial  objects;  and  in  the  utmost  recesses  of  her 
Majesty's  dominions  the  earnest  pastors  of  each  and  all  of 
the  religious  communities  may  be  found  zealously  attend- 
ing to  the  spiritual  and  moral  needs  of  their  charges. 
Circumstances  frequently  induce  or  require  some  of  these 
educated  men  to  devote  a  portion  of  their  time  to  the  in- 
struction of  youth,  thereby  enabling  the  children  of  colo- 
nists to  become  acquainted  with  learning  of  a  character 
which  otherwise  would  not  be  possible  in  their  peculiar  and 
scattered  position.  And  it  may  here  be  remarked,  to  the 
honour  of  our  colonies,  that  without  exception  no  money  ia 
so  readily  and  unanimously  voted  as  the  funds  required  for 
introducing  educated  men  as  professors  and  teachers,  and 
carrying  out  the  great  principle  of  educating  the  children 
of  colonists  of  every  grade.  Nor  should  it  be  overlooked 
that  in  the  absence  of  hospitals,  dispensaries,  and  with 
medical  men  sometimes  resident  at  a  great  distance,  the 
medicine  chest  and  the  intelligent  advice  of  the  minister 
are  frequently  of  great  service  to  settlers. 

Travelling  in  a  dense  forest  is  always  impressive,  but 
most  intensely  so  when  camping  out  on  the  Sunday.  One 
listens  in  vain,  in  the  deep  solemn  silence,  for  the  once 
familiar  »*  sound  of  the  Church-going  bell8,"  and  all  day 
long  is  silence,  ever  silence.  Many  a  time  liave  I  stiained 
the  ear  to  catch  again  in  imagination  the  dear  sound  of 
Saint  Saviour's  bells,  whose  sweet  peals  so  oft  on  Sunday 
mornings  came  wafted  adown  the  silent  river,  making 
soft  and  pleasant  music  to  me  when  a  boy  in  the  old 
home  of  my  father.  I  envy  not  him  who  can  hear  with- 
out emotion  the  simple  tolling  of  the  bell  for  service  in 
some  little  backwood  settlement,  or  the  well-known 
strains  arising  from  assemlded  worshippers,  of  the  Morning 
Hymn  or  the  Old  Hundredth  Psalm. 

Amusemkmts. 

It  would  be  quite  impossible  within  our  prescribel 
limits  to  do  more  than  barely  call  attention  to  the  fact 
that  the  national  love  of  hunting,  nhooting,  yachting, 
rowing,  fishing,  racing,  gratifies  and  expends  its  humour 
in  every  part  of  the  world. 

Fiords  in  the  extreme  of  Norway  are  leased  for  fishing ; 
African  elephants  fall  bv  the  guns  of  British  sportsmen ; 
and  the  Indinn  tiger  is  brought  low  by  the  English 
rifle ;  now  a  crew  row  a  boat  all  through  the  rivers  of 
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Europe ;  and  anon  a  solitary  countryman  writes  a  note 
from  the  source  of  the  Nile.  It  might,  therefore,  be 
expected  that  among  coloniBts,  who  are  bo  frequently 
thrown  upon  their  own  resources,  and  are  natiyally  very 
self-reliant  and  confident,  athletic  sports  would  find  great 
encouragement.    We  note  but  one  or  two. 

Boeing. — Wherever  Frenchmen  land  a  caf(6  is  opened, 
wherever  Englishmen  go  a  racecourse  is  arranged,  and 
horse  races  become  an  institution  of  the  smallest  settle- 
ment. By  these  periodical  assemblages  a  spirit  of  emula- 
tion is  kept  up  amongst  colonists,  the  importation  of  horses 
of  good  breed  is  encouraged,  and  the  mother  country  is 
advantaged  by  the  continued  demand  for  horses  of  repute 
and  character.  Some  of  the  highest  prices  realised  at  the 
sales  of  English  horses  are  paid  by  colonial  buyers,  and 
in  evf-ry  colonial  newspaper  advertisements  may  be  found 
relating  to  hoi-ses  recently  imported  from  £np;land.  In 
1864  we  exported  4,657  horses,  valued  at  £230,831. 

Cricketing. — This  peculiarly  English  sport  is  planted  in 
eveiy  colony,  therefore  it  cannot  depend  upon  climate ;  it 
must  be  in  the  race.  You  cannot  make  eleven  German 
or  French  boys  understand  how  such  violent  sustained 
exertion  can  be  play  or  amusement ;  and  yet,  wherever 
English  men  or  boys  are,  there  is  cricket.  So  strong  is 
the  love  of  thi»  game  that,  within  the  last  few  years,  a 
professional  eleven  have  been  invited ,  not  only  to  Canada 
but  to  Australia,  to  exhibit  their  skill,  and  the  speculation 
was  BO  successful  that  a  second  party  has  since  gone  out. 
As  another  illustration,  I  may  name  that  in  a  recent 
account  of  Singapore  I  find  the  author  reports  that  the 
ti-ade  which  in  1853  amounted  to  £5,000,000,  in  1863 
amounted  to  £17,000,000;  and,  althoagh  the  European 
}:opulation  is  very  small,  some  800  only,  they  arc  noted 
for  their  wonderfully  good  dinners,  not  omitting  plum- 
pudding  oil  Christmas-day,  and,  he  significantly  adds, 
'<  they  keep  race-horses,  and  play  cricket  in  a  temperature 
of  82^."  Perhaps  their  adhesion  to  athletic  sports  under 
trying  circumstances  may  be  accepted  aa  an  indication  of 
the  vigour  the  thriving  community  of  Singapore  throw 
into  all  their  transactions. 

Theatricah, — ^My  remarks  on  this  point  will  be  limited 
to  the  presenting  of  two  pictures  in  connection  with  the 
district  of  our  youngest  colony — ^Vancouver's  Island.  The 
first  is  an  extract  from  Captain  Cook's  voyage,  25th  April, 
1778  : — *'  The  inlet  in  which  our  ships  were  moored  is 
called  by  the  natives  "  Nootka,"  bat  Captain  Cook  gave 
it  the  name  of  King  George's  Sound.  As  to  the  natives, 
their  persons  in  general  are  under  the  common  stature, 
their  coloor  could  never  be  determined  positively,  as  their 
bodies  were  incrusted  with  paint  and  dirt.  They  wear  a 
cap  in  shape  of  a  flower  pot,  made  of  very  fine  matting, 
ornamented  with  a  bunch  of  leather  tassels,  and  having  a 
Bfring  passing  under  the  chin  to  prevent  its  blowing  off. 
Besides  their  ordinary  dresses  the  natives  have  some  that 
are  used  only  when  going  to  war  or  exhibiting  themselves 
to  strangers  in  ceremonial  visits.    The  most  usual  head- 


religion,  or  intimidation,  GapUin  Cook  was  ui>^-ruiL. 
Sonneta  were  sung  bv  single  performers  keeping  tim.-  w 
striking  the  hand  against  the  thigh ;  a  rattle  and  a  koH 
whistle  being  the  onlv  instrumeDts  of  music  whhJiif 
Mw  amongst  them.  The  ratUa  is  oicd  when  they  kk." 
Here,  then  we  have  Vancouver's  Island  amusmg  .u*j 
in  masquerade,  musk;  and  song ;  strugglmg  to  vie  va: 
Rome  in  it«  carnival— the  great  globe  between. 

Had  we  visited  Vancouver's  Island  m  1«  i8  we  shou 
have  been  treated  to  a  mnsical  festival  of  a  nttk  a&. . 
whistle.  Had  it  been  our  fortune  to  go  thither  m  De^a. 
ber,  1864,  what  kind  of  amusement  would  Kave  l« 
afforded  us  ?    I  quote  from  the  Times  of  the  18th  h^^ 

ary,  1865:—  ,  •     .  ^ 

"  On  the  12th  December,  1864,  those  eminent  irti*. 
Mr.  and  Mrs.  Charles  Kean,  commenced  an  engagBaa&t 
for  six  nights  at  the  Vfctoria  Theatre,  Vancouver'il^ii 
in  the  course  of  which  they  performed  "  Henry  VIIL^ 
«•  Louis  XL,"  "  Hamlet,"  "  Merchant  of  T««. 
"Macbeth,"  ••Othello,"  and  "The  Jealooi  Vifc;* 
After  the  termination  of  their  engagement,  li^ 
proved  successful  beyond  expecUtion,  the  Have  id 
members  of  the  Council  waited  upon  them  at  ok 
hotel  and  delivered  a  complimentary  address." 

A  rattle  and  whistle !  Hamlet  and  Corporation  thi&Ia' 
How  great  the  contrast ! 


Industrial  Abt  ExHiBrnoN,  Parw.— The  dom  t 
this  first  exhibition,  got  up  by  the  new  Society  d«B«iB 
Arts  appliques  h,  I'lndustrie,  were  opened,  as  promifoia 
the  tenth  instant,  and  when  the  objects  are  comflett^ 
arranged  the  collection  promises  to  be  exceeding^'- 
teresting.  The  anangements  of  the  interior,  doe  to  ^ 
Guichard,  architect  and  president  of  the  socieiv.Bt  ? 
excellent  taste,  the  most  prominent  feainre  being  tlwi** 
fitaircase  which  has  already  been  mentioned  in  the  JmntL 
This  improved  mode  of  connecting  the  body  of  ^^ 
building  with  the  galleries  is  achieved  by  the  coo^net": 
of  two  noble  flights,  of  eighty  stain  each,  in  fonr  «r* 
partmentsi,  commencing  at  the  sides  of  the  west  end  of  ^^ 
Palais  de  I'lndustrie,  and  meeting  in  a  bold  landing ««' 
the  western  door.  The  erection  itaelf  »  in  exallff 
taste,  and  is  decorated  with  statues,  bunts,  and  oth^r  «9^ 
of  art.  The  outer  sides  of  the  staircase  are  abo  bhc* 
available  for  the  purposes  of  the  exhibition.  TV  «*•• 
lections  are  divided  into  three  distinct  categorif*-'' 
Past,  the  Present,  and  the  Future  of  Industrial  J' 
The  first  of  these,  the  retrospective  ronseum,  oecti|W«^ 
western  gallery,  to  which  the  new  staircaae  direct!?  1^ 
and  will  form  a  fine  collection  of  the  production  of  b^ 
gone  times.    The  Barons  Bothchild  haveisent  th«trn 


enamels,  majolica  and  Palissy  ware,  Italian  fm^ 
dress  on^tbese  occasions  is  a  quantity  of  withe  wrapped  |  cabinet  and  other  objects  from  their  residences  in  i^" 
about  the  head  with  large  feathers.  At  the  same  time  |  and  FerriS^res;  M.  Henri  Didier  and  M.  Jn«eph  Fti  > 
the  face  is  variously  painted,  the  upper  and  lower  parts    quantity  of  beautiful  carved  wood  work :  M.  Dod>'' ' 


being  of  opposite  colours,  and  the  strokes  having  the  ap- 
pearance of  large  gashes ;  or  it  is  besmeared  with  a  kind 
of  fat  or  tallow,  somewhat  like  carved  work.      Thus 


collection  of  Louis  XVI.  fumitore;  M.  H.dcla  Si!K 

fine  series  of  antique  bronzes ;  M.  Dutnit,  some  ra^'* 

able  triptyches  and  curious  illustrations  of  horoloet;  } 


eqmpped,  their  ridiculous  appearance  is  heightened  when    Basilewsky,  hie  Byzantine  museum  ;  M.  d'rron,a  ftf* 
tbey  assume  their  monstrous  decorations.     These  consist    of  Florentine  bronzes;  Prince  Czartorisky  has  plaoeJ'!!' 
of  a  great  variety  of  wooden  masks  applied  to  the  face, !  contents  of  the  famous  Hotel  Lambert  st  the  dl«fc«l^ 
forehead,  or  upper  part  of  the  head.    Some  of  the  visors  '  the  society,  including  old  regalia  of  his  regal  hoc*.J 
T'  semble  human  faces,  having  hair,  beards  and  eyebrows ;  '  curious  collections  of  saddlery  and  Polish  tapestry:  B^r 


01  hen  represent  the  heads  of  birds  and  various  animals,  as 
deer,  porpoises,  wolves,  Ac,  Such  kind  of  representations 
exceed  the  natural  size,  and  are  fri^qnently  strewed  with 
pieces  of  mica,  which  makes  them  glitter,  and  augments 
their  deformity.  In  the^e  imaginary  decorations  they 
M}metimps  run  into  great  excess,  and  fix  large  pieces  of 
carved  work  upon  the  head  projecting  to  a  considerable 
distance,  and  resembling  the  prow  of  a  canoe.  Whether 
these  grotesque  masquerade  ornaments  were  for  diversion, 


Pichou  contributes  silver  ware ;  Doctor  Pioger,  Chir* 
objects;  Messieurs  Pascal,  Davillier,  Maillet-Po!r'-i' 
Schefler,  de  Monville  and  others,  fa'ienee*  of  Ff^ 
Persian,  and  other  manufactures ;  M.  de  NieowfK'^* 
M.  Saint  Seine,  and  M.  Spitzer,  collections  of  arsv/ 
Lecai-pentier.  his  celebrated  museum  of  antirjasart'-:  | 
kinds ;  M.  Techner,  some  extremely  fine  hisforie  l« 
binding;  and  other  well-known  amateurs, irticlf* of'**'*'' 
kinds.    The  body  of  the  building  U  devoted  to  tfacac^ 
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prodactions  of  the  present  day,  and  promises  to  prenent 
the  best  collection  perhaps  yet  seen  of  modern  French 
ironwork,  castings,  bronzes,  gold,  silver,  and  ornamental 
wares,  porcelain,  earthenware,  farniture,  carriages, 
Eculptures  in  marble,  wood,  and  other  materials,  terra- 
cottas, carpets,  tapestry,  and  other  products  of  industrial 
art.  The  third,  or  future,  portion  of  the  exhibition  con- 
Bi>ts  of  the  works  of  the  schooU  of  design,  lyc^es,  primary 
and  other  schools,  and  comprises  an  enormous  number  of 
drawings  and  sketches.  This  exhibition  may  be  looked 
cpon  as  a  very  important  prelude  to  the  greater  one  of 
]bt)7,  and  the  society  by  which  it  is  instituted  is 
patriotically  determined  to  do  all  it  can  to  gain  if  possible 
for  France  a  yet  higher  place  than  she  has  heretofore 
attained  in  industrial  art.  The  intention  and  the 
friendly  rivalry,  which  is  one  of  its  results,  are  honour- 
able and  excellent,  and  there  is  this  satisfaction  respecting 
nch  a  struggle  that,  whoever  may  carry  otf  the  greatest 
amount  of  honours,  all  the  world  will  benefit  by  the 
advance  of  each  competitor.  The  field  is  one  in  which 
DO  dishonour  can  accrue,  and  the  lottery  one  in  which 
there  are  no  blanks. 

LuxEUfiouRO  Gallery. — This  gallery  is  closed  at  the 
present  moment,  for  the  purpose  of  hanging  the  pictures 
pQTchased  by  the  Government  at  the  last  annual  exhibi- 
tion and  during  the  past  twelve  months.  This  will  afford 
aa  additional  attraction  to  those  who  visit  Paris  this 
autumn. 

Tub  Meeting  of  the  French  and  English  Fleets. — 
tf.  Durand  Brager,  a  well-known  marine  painter,  has 
been  commissioned  by  the  Imperial  Government  of  France 
Id  follow  the  manoeuvres  of  the  combined  fleets  at  Cher- 
bourg, Brest,  and  Spithead,  and  to  record  on  canvas  the 
moflt  striking  and  interesting  episodes  of  this  grand  naval 
issemblage. 

Bron2es  IK  Francs. ^It  appears  that  the  bronze 
Danufacturers  of  Paris  have  determined  to  give  prizes 
for  which  their  workmen  may  compete.  They  offer  £32 
for  a  sculptured  work  of  art ;  and  the  same  amount  for  a 
Eulptured  omanaent ;  £64  for  the  best  chiselled  work ; 
C20  for  the  best  drawing  ;  £24  to  the  founders  who  shall 
am  out  the  best  work ;  £16  to  the  best  turner;  and  £12 
0  the  best  fitter.  There  are  likewise  medals  to  be  given, 
ifid  "honourable  mention"  to  be  made  of  those  who  may 
lisiinguish  themselves.  Competitors  must  send  in  their 
rqrks  between  the  10th  and  16th  of  November  next. 


Itaitttfarttttts* 

Hardy  Silk  Worms. — The  disease  which  has  attacked 
he  silk  worms  in  all  the  silk-growing  countries  of 
^rope,  and  even  in  China,  and  upon  which  some  remarks 
rill  be  found  in  the  Journal  of  the  80th  of  June  in  the 
resent  year,  seems  to  have  produced  more  ravage  than 
ver  this  year.  It  made  its  first  appearance  in  1856,  and 
ttracted  special  notice  from  the  Jurors  of  Class  IV.  at 
3e  Univen«al  Exhibition  of  1862.  Even  before  that  time 
Kperiments  had  been  made  towards  the  introduction  of 
ther  worms  than  those  which  feed  on  the  mulberry  tree, 
id  the  subject  has  been  pursued  in  France  with  much 
^termination,  and  with  fair  promise  of  success.  Worms 
ave  been  introduced  which  feed  on  the  castor-oil  plant, 
ijiibe,  oak,  and  Aihnthut — originally  called,  by  mistake, 
I  France,  the  Vemii  de  Japon^  from  the  supposition  that 
was  the  tree  from  which  the  Japanese  obtained  the 
eautiful  varnish  which  covers  their  lacquered  and  other 
are.  M.  Oaerin-Meneville,  a  distinguished  naturalist, 
ho  obtained  a  medal  for  his  exhibition  of  various  worms 
id  their  products  in  1862,  and  who  has  since  established 
publication  entitled  Mevue  de  Serieieuliure  Comparitt  in 
hieh  all  the  experiments  and  improvements  connected 
ith  the  production  of  silk  are  carefully  recorded,  has 
iven  great  attention  to  the  subject,  and  has  been  aided 
-his  work  by  the  Aoclimatisation  Society  of  Paris,  as 


well  as  by  the  Government.  In  a  small  1iou>e,  hiiuated 
on  a  waste  piece  of  ground  appertaining  to  the  Imperial 
farm  at  Vincennes — or  rather  at  Joinvillo  le-Pont,  a 
station  beyond  Vincenufs,  on  the  same  lino  of  railway — 
M.  Guerin-Meneville  has  reared  and  propa^^ated  several 
new  and  strange  species  of  worms,  and  it  was  he  who 
succeeded  in  obtaining  the  first  specimen  known  to  have 
been  bom  in  Europe  of  the  gigantic  moth  of  the 
Bomlyx  Atlas  of  India,  mentioned  in  the  Journal  of 
the  4th  instant.  This  splendid  moth  was  unfortunately 
the  only  one  which  was  hatched  from  larvsB  obtained  from 
the  eggs  received  from  India,  so  that  this  experiment  of 
acclimatisation  has  been  stopped  for  the  present.  The  moth 
in  question  covers  a  space  nearly  two-thirds  of  the  size  of 
a  page  of  the  Journal^  and  cannot  be  much  leas  than  six 
inches  across  at  the  lower  part,  from  the  tip  of  one  win^ 
to  that  of  the  other,  or  under  five  inches  in  the  other 
direction ;  its  colours  are  brilliantly  lighted  up  by  metallic 
reflections,  and  near  the  tip  of  each  wing  is  a  mark  which 
closely  resembles  the  eye  of  the  peacock's  feathera.  It  is 
however  the  Bombyz  eynthia  or  Ailanthus  silk- worm,  intro- 
duced into  France  by  M.  Guerin-Meneville  in  1808,  which 
has  attracted  moat  attention.  It  is  now  bred  in  several 
departments  of  France,  in  Italy,  and  in  other  countries, 
and  seems  to  offer  promise  of  the  production  of  a  new  ma- 
terial of  manufacture  in  England  and  Ireland.  In  the 
Moniteur  Vnivertd  of  the  6th  of  June  this  worm  is  an- 
nounced as  being  perfectly  acclimatised  ;  and  a  list  of  the 
silk-worm  rearers  in  the  provinces  who  are  prepared  to 
supply  considerable  quantities  of  the  eggs  is  appended. 
The  ailanthus  itself  well  deserves  attention,  irrespective 
of  the  worms  which  feed  upon  its  leaves.  It  has  been 
long  known  in  America,  and  within  a  few  years  has  be- 
come common  in  Paris  and  other  parts  of  France.  The 
extent  to  which  its  cultivation  has  been  pushed  in  the 
last-named  country  will  be  seen  by  the  fact  that  the  Im- 
perial Director  of  forests  ordered,  in  1863,  no  less  than 
four  tons  of  the  seed.  In  fact,  it  would  be  difficult  now 
to  find  a  garden,**  pare,"  **  square,"  or  pleasure-ground  in 
or  near  Paris  without  the  Vemis  de  Japon^  audit  wo,  if  not 
more,  of  the  great  Boulevards  are  planted  with  it  exclu- 
sively. It  is  a  showy  tree,  resembling  at  first  sight  the 
ash,  but  growing,  when  placed  in  good  conditions,  in  a 
beautiful  conical  form,  and  exhibiting  great  freshness  and 
a  charming  variety  of  colour  in  its  foliage ;  it  grows  with 
extraordinary  rapidity,  and  in  any  kind  of  soil ;  supplies 
good  fuel,  and  its  wood  is  said  to  compare  favourably 
with  that  of  the  oak  and  the  elm.  The  Bombyx  eynthia 
or  ailanthus  worms  are  found  to  succeed  out  of  doors 
better  than  under  shelter.  M.  Guerin-Meneville  says 
that  the  dew  is  necessary  for  their  success ;  and  he  sup- 
lies  this  to  the  young  worms,  which  he  keeps  within  doors 
for  a  few  daysafter  they  are  hatched ,  on  branches  of  the  ailan- 
thus placed  in  water,  by  means  of  a  pair  of  bellows  with  a 
reservoir  attached,  which  sends  the  water  in  a  fine  shower 
on  the  leaves.  The  worms  seem  quite  indifferent  to  the 
changes  in  the  weather;  wind,  rain,  or  frost  apparently 
not  injuring  them ;  but  of  course  the  cocoon  is  produced 
more  quickly  in  genial  weather.  At  the  present  moment 
M.  Guerin-Meneville  has  worms  of  the  second  family  this 
year  half  grown  or  more.  Experiments  have  been  made 
with  the  ailanthus  worms  by  several  gentlemen  in 
England,  and  doubtless  evidence  may  be  obtained  from 
them  as  to  the  success  both  of  the  tree  and  the  insect. 
M.  Guerin-Meneville  says  that  both  flourish  still  better  in 
the  United  Kingdom  than  in  France.  If  this  prove  to  be 
the  case  generally,  the  encouragement  of  the  culture  and 
education  of  the  ailanthus  and  its  consumer  would  be  a 
great  national  benefit,  especially  as  the  greater  part  of  the 
duties  connected  with  silk  rearing  may  be  performed  bv 
women  and  children  and  persons  of  little  physical  power 
The  sJlk  produced  is  not  of  the  fineness  and  beauty  ol 
China  silk ;  on  the  contrary,  it  is  dark  in  colour  and  some- 
what coarse,  like  the  Tussah  silk  of  India  ;  and,  in  con- 
sequence of  the  cocoon  being  open  at  one  end,  thus 
allowing  th6  escape  of  the  moth  without  difficulty,  it 


630 


JOURNAL  OF  THE  SOOIBTY  OP  ARTS.  August  18,  1866, 


will  not  float  on  water  like  that  of  the  true  silkworm, 
and  the  silk  cannot  therefore  be  wound  off  in  the  same 
manner;  and  moreover  the  absence  of  the  gummy  matter 
prevents  the  filaments  ailhering  to  each  other,  so  that 
at  present  it  yields  only  what  is  called  spun  silk  ;  but  it  is 
said  that  31.  Auhenas,  of  Loriol,  in  France,  has  invented  a 
method  of  winding  it,  which  is  now  being  put  into  practical 
openition.  On  the  other  hand,  the  ailanthus  silk  bleaches 
and  takes  dyes  fairly,  and  thus  promises  in  any  case  to  be 
a  very  useful  addition  to  our  textile  materials  ;  and  there  is 
little  doubt  that  manufacturers  would  soon  find  the  means 
of  brincring  it  into  profitable  employment  either  alone  or 
mixed  with  other  filaments.  The  best  season  for  planting 
the  ailanthus  is  now  approaching,  and  therefore  the  time 
is  opportune  for  the  consideration  of  the  subject. 


€alam. 


AoRicuLTURAL  SoGiETY  OP  New  Sodth  Walks. — The 
Annual  Exhibition  of  stock,  cereals,  and  other  produce, 
under  the  auspices  of  this  association,  took  place  in  May, 
at  the  Upper  Park,  Parramatta.  Excepting  the  entries  of 
machinery  and  agiicultural  implements,  of  which  there 
was  a  remarkable  deficiency,  the  exhibits,  in  quantity  and 
quality,  exceeded  expectations.  Of  imported  and  colonial- 
bred  cattle  there  was  a  satisfactory  show ;  and  still  more 
so  of  blood  stock — of  colonial-bred  stallions,  of  imported 
and  colonial-bred  sheep  (the  latter  being  interesting  as 
illustrating  the  progress  of  sheep  farming  in  the  county 
of  Cumberland],  and  of  pigs.  The  poultry  was  particu- 
larly noticeable,  the  Dorking  and  Poland  fowls  being 
meet  admired,  and  the  other  varieties  being  largely  repre- 
sented. The  display  of  frnits  and  vegetables  was  not  so 
perfect  as  that  of  former  agricultural  shows.  Two  speci- 
mens of  sugar  from  Port  Kacquarie,  exhibited  by  the 
Kev.  E.  Holland,  together  with  one  of  arrowroot  and  of 
treacle,  attracted  much  attention — the  sagar  being  of  ex- 
cellent appearance  and  flavour.  Among  the  extra  ex- 
hibits was  some  carefully  prepared  specimens  of  silk,  shown 
by  Mrs.  B,  Lee,  of  Parramatta ;  presei-ved  fruit,  colonial 
cigars  and  salt. 

SuoAB  IN  New  South  Wales.  —  A  Maitlaod  paper 
gays  that  the  new  company  formed  to  cultivate  this  pro- 
duct have  taken  up  one  hundred  acres  of  land,  and  it  is 
very  probable  that  ere  long  that  area  will  be  considerably 
extended.  They  have  two  acres  of  cane  growing,  and  it 
WAS  reputed  to  be  in  a  flourishing  condition,  more  so  than 
that  in  the  same  stage  of  growth  on  the  Queensland  plan- 
tation. This  augurs  well  for  the  adaptability  of  this  new 
product  to  the  soil.  By  September  next  they  will  have 
fifty  acres  planted,  and  the  other  fifly  will  be  ready  by 
the  ensuing  year.  The  company  also  purpa%  to  plant 
a  quantity  of  sorghum  as  an  experiment,  to  ascertain  its 
sugar-producing  qualities,  though  they  believe  that  ulti- 
mately the  sugar-cane  will  prove  the  most  remunerative. 

pABAFFur  Oil  in  New  South  Wales.  —  Much  at- 
tention has  been  directed  to  the  discovery  of  the  mineral 
from  which  paraffin  oil  can  be  obtained.  Extensive  seams 
of  this  mineral  are  said  to  have  been  found  in  different 
parts  of  the  colony — near  Hartley,  near  Wollongong,  and 
Dear  Maitland.  The  samples  obtained  from  these  seams 
differ  considerably  from  each  other  in  appearance,  in 
fracture,  and  in  yield,  but  they  have  been  proved  to  be 
available.  The  seam  discovered  in  the  Hartley  district 
is  situated  in  the  vale  of  Clwyd,  about  four  miles  from 
Little  Hartley.  The  seam  was  discovered  in  consequence 
of  some  pieces  of  the  mineral  out-cropping  in  the  alluvium ; 
it  is  five  and  a  half  feet  in  thickness,  and  is  worked  through 
a  tunnel.  Experiments  have  been  made  which  show,  it  is 
alleged,  that  this  mineral  resembles  that  worked  in 
Scotland,  and  known  as  Bog-head  coal.  It  was  also  stated 
that  the  Hartley  mineral  was  superior  to  that  of  Bog-head, 
inconsequence  of  its  yielding  a  larger  quantity  of  oil,  and 


also  of  its  frceness  from  sulphur.  Two  feet  of  tlie  :i: 
made  from  this  mineral  gave,  it  was  said,  a  greater  :..u- 
minating  power  than  five  feet  of  gas  obtained  fiam  u:ii- 
nary  coal.  It  was  estimated  that  a  ton  of  the  or.r.-ul 
would  yield  about  140  gallons  of  crude  oil.  The  aot.UA. 
import  of  kerosene  oil  into  this  colony  is  tti  do^n  j 
200,000  gallons,  and  that  into  the  whole  of  the  Au^tia.!;: 
colonies  at  about  a  million  gallons ;  and  it  wasconfideot.r 
believed  that  the  oil  could  be  produced  there  at  a  I  <r^: 
price  than  it  could  be  imported  from  America,  aitd  vx 
therefore  an  extensive  and  valuable  source  of  producirc 
wealth  would  be  opened  up. 

English  Game  in  Viotoria. — The  aodimatisi  ic:  ^^ 
Victoria,  of  the  English  hare  and  pheasant,  appeuHtc^k 
successful.  At  a  recent  meeting  of  the  CooDcil  ufa^ 
Acclimatisation  Society  there,  a  most  encouraging  «ate- 
ment  was  given  as  to  the  results  of  the  breeding «<?. 
About  200  pheasants  had  been  reared,  and  in  one  ^-^ixi 
13  hares  had  been  counted. 

Manufactubes  of   New  Zealand. — Amongst  r  r: 
recent  additions  to  the  works  and  manufactures  o:  ilr 
colony  are  bleaching  and  dye  works.    A  carriage  tktr?. 
has  recently  been  established,  and  although  toioaeiv 
project  at  first  appeared  somewhat  chimerical,  a  staiv 
and  rapidly- increasing  business  has  sprung  op.    Tk«  ;?•- 
mises  are  unpretentious  enough,  but  it  is  atated  tox-* 
the  gay  equipages  which  are  now  constantly  eeen  in  vk 
streets  of  Auckland  have  either  been  built  at  this  e»u-w 
lishment,  or  have  received  finishing  touches  in  iIk. 
construction  and  repairs.     The  proprietors,  having  rem.tl;> 
secured  skilled  labour  from  the  Australian  colonies,  htn 
been  turning  out  some  very  superior  vehicles.    Verr  u::- 
siderable  progress  has  been  made  in  the  erection  of  the  o» 
works  at  Brickfield  Bay,  and  an  announcement  iiad  befi 
made  by  the  directors  that  they   would   be  prepir^. 
shortly  to  light  Auckland  with  gas.     The  mains  thican 
the  city  have  almost  all  been  laid,  and  connecting  \<fj 
are  being  introduced  in  most  of  the  principal  bujb» 
premises  in  the  principal  streets  of  the  City. 

Italian  Labour   in    Queensland. — A  company  bi 
been  formed  for  the  importation  to  this  colony  of  a  strear< 
of  Italian  artizans  skilled  in  the  production,  cnitivatioQ.r  ■ 
management  of  various  products  suitable  to  the  clim^ 
of  Queensland,    such   as   olives,  citrons,  apices,  rbtf 
oranges,  and  mulberry  trees,  and  dried  fruit»,  taci » 
figs,  raisins,  eurrants,  dec.  as  the  climate  of  this  oolf^ 
and  that  of  the  south  of  Italy  are  generally  aid  tc  ^' 
similar.     The  projectors  state  that  the  Colonial  Alicistr 
intend  to  propose  to  parliament  that  a  lease  over  20.  ■ ' 
acres,  in  the  vicinity  of  Brisbane,  be  granted  to  v 
company,  at  a  nominal  rental,  and  for  a  term  of  ten^-niT'- 
and  at  the  expiration  of  this  period  that  a  free  grist  ^ 
given  to  the  company  of  all  the  land  that  will  then  bi^ 
been  improved. 


firttnari. 


Sib  Williax  Jaokson  Hookbb,  K.H.,  F.R.S.,  F.L.N 
D.C.L.,  director  of  the  Royal  Botanic  Gardens  at  Ke« 
died  on  the  12th  inst.  He  was  horn  at  Norwich,  in  17:1 
and  from  an  early  youth  devoted  himself  to  botassil 
studies,  eventually  becoming  BegiuB  Profeasor  of  6<:ru? 
in  the  University  of  Glasgow.  That  appointment,  ho** 
ever,  he  gave  up  for  the  directorship  of  the  Boyal  Botiv 
Gardens  at  Kew.  On  the  recommendatioo  of  Xiaofii 
Melbourne,  then  Prime  ^finister,  he  received  the  hoc:* 
of  knighthood  in  1835.  and  in  1845  received  the  <2er* 
of  D.C.L.  from  the  University  of  Oxford,  on  the  i*'» 
nation  of  the  Duke  of  Wellington,  the  Chancellor.  -^ 
William  was  the  author  of  "  The  British  Tlon,"  "^^-^ 
Borealis  Americana."  "  Icones  Filioam,"  **  <5««» 
Filicum,"  "  Musica  Exotici,"  ••  Flora  Exotica,"  "  M"**" 
logia  Brittaniea/'  &c.,  and  contributed  the  hiUAi» 
,  portion  of  the  work  to  Admiral  Beechey's  acooffii^  ^* 
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TOtage  of  discovery  in  the  Arctic  region.  He  was  a 
member  of  moht  of  the  learned  and  ecientifio  eccieties,  both 
ufoi)  the  Ctntinent  and  in  America,  and  Knight  of  the 

Le-ionofHononr. 


PnWuatiBns  |ssnelr. 


Le  MouTON.  Paris.  8vo. — The  natural  history  of  the 
hee\),  its  l>ree(iiDg  and  management,  value,  and  disease, 
)j  M.  Lefour,  Inspector- General  of  Agriculture  in  France. 

Les  Chemin-s  de  Feb  Aujoukd'hui  et  dans  Cunt 
hs,  ETC.,  by  jM.  Audiganne,  Paris. — A  treatise  on  rail- 
oalsin  the  financial,  industrial,  political,  and  moral  point 
t  view,  by  the  author  of  a  remarkable  book  on  the 
rorking  populations  and  industry  of  France. 

La  Dan.he  des  Noges.  Folio ;  Paris. — ^A  reproduction, 
1  twenty  plates,  of  one  of  the  moet  curioua  series  of  wood 
Dgravings  of  the  earlier  half  of  the  sixteenth  century, 
iw  work  of  Hans  Scheufelein,  the  date  of  whose  birth  is 
uppo»ed  to  be  1490 ;  he  was  a  pupil  of  Albert  Durer, 
rith  whom  he  worked  till  1612,  when  he  went  to  Augs- 
oiLi'g  to  illustrate  the  celebrated  Thewrdannck,  produced 
t  the  expense  of  Maximilian  I.  In  1515  he  was  made 
tergesfi  of  Nordlingen,  for  his  picture  of  the  "  Battle  of 
l^thulic,"  now  in  the  Hotel  de  Ville  of  that  city,  and 
ifl  works  are  well  known  in  Germany ;  there  are  three 
I  the  Museum  of  Berlin,  and  six  in  the  Pinakotheque  at 
mizh.  The  **  Danse  des  Noccs  "  is  in  fact  a  marriage 
oce!9»ion;  one  plate  represents  a  platform  or  tribune 
Ui  niQ>icians,  a  fool,  and  other  figures ;  another,  three 
rch-bearers  preceding  the  bride,  who  is  escorted  by  two 
iraliers ;  ana  each  of  the  othera,  a  lady  or  gentleman 
ircbing  or  dancing.  The  style  is  extremely  bold,  the 
[Ores  about  ten  inches  in  height,  and  the  costumes  and 
ihils  give  the  work  an  interest  apart  from  that  of  its 
tiquity  and  intrinsic  value  as  a  work  of  art.  The  last  of 
t  original  editions  was  published  in  1560,  and  the  first 
Aably  thirty  years  previously.  The  work  has  been 
Mtxiuced  with  great  care  by  Johanhes  Schratt,  from  a 
pjr  of  the  first  edition  in  the  possession  of  the  Master  of 
doance  of  Hauslab,  at  Vienna.  A  biographical  notice, 
Dr.  Andresen,  precedes  the  plates. 


I'art^conung  publications. 


SisToiKR  DE  Leonardo  da  Vinci.  —  M.  Arsbne 
ar«»av(%  the  well-known  writer  and  editor  of  the  Artute 
ran»,  is  engaged  on  a  life  of  the  celebrated  painter, 
!)sc  remains  were  discovered  by  M.  Houssaye  at  Amboise. 
J  jrouj'sed  in  the  winter  of  the  present  year. 


Motis. 


KUNATiD  Palissy's  Fubnaoe. — A  most  interesting  dis- 
iTx  huH  bet'n  made  beneath  that  portion  of  the  gallery 
he  Louvre  which  joined  the  Tuileries  on  the  river 
,  and  which  is  now  being  re-built.  The  workmen 
e  upon  a  large  potter's  furnace,  or  oven,  which  was 
k'd  under  the  direction  of  M.  Adolphe  Berty,  archi- 
aiid  found  to  contain  a  ceitain  number  of  moulds  for 
production  of  statues.  A  letter  is  in  existence  in 
rh  B<-rnaid  Palissy  proposed  to  Catherine  de  Medicis 
on.^truct,  in  the  garden  which  then  adjohied  the 
cries,  a  monumental  grotto,  decorated  with  extraor- 
ly  figures,  of  which  the  writer  gives  a  minute  descrip- 
Tiie  xuonlls  are  said  to  agree  precisely  with  those 
riptioni,  and  it  is  therefore  conjectured  that  Palissy 
p  hie  kiln  in  the  immediate  neighbourhood  of  the 


grot  to  be  executed.  There  was  found  also  amongst  other 
relics,  the  mould  of  the  bust  of  a  sol(iier,  supix)i«ed  to  have 
been  one  of  the  Queen's  Swiss  guard,  a  man  of  peculiar 
build.     Further  researches  are  bein^  made. 

Adoption  of  Eleci'uic  Communication  between  Pas- 

SENOEBS  and   GuaRDS  ON  THE  SouTU-We&TESN  BaILWAV. 

— The  managing  authorities  of  the  Loudon  and  South- 
western Railway  have  just  adopted  thesybtem  of  electric 
communicaiion  between  passengers  and  guards  of  trains 
which  was  brought  lately  under  the  notice  of  the  public 
by  Mr.  Preece,  the  telegraphic  superintendent  of  their  line. 
The  carriages  of  the  Exeter  express  are  now  fitted  with 
the  apparatus,  and  plain  directions  for  its  use  have  been 
issued.  These  are  as  follows : — "  In  the  event  of  some- 
thing of  a  serious  nature  occurring  which  urgently  re- 
quires the  stoppage  of  the  train,  the  passenger  may 
*  break  the  glass'  and  '  ring,'  by  moving  the  bell  handle 
in  the  direction  denoted  by  the  arrow.  Thereby  a  bell 
will  ring  in  each  guard's  van,  and  also  on  the  engine. 
When  the  guards  and  engiuemeu  hear  the  bell  ring,  they 
will  at  once  look  carefully  along  each  side  of  the  train, 
and  in  case  any  violent  oscillation  be  seen,  or  a  carriage 
be  on  fire,  or  other  occurrence  of  a  serious  character  be 
observed,  the  train  will  be  stopped  as  speedily  as  possible, 
and  whcfti  stopped  must  be  protected  by  signals  as  pre- 
scribed. Should,  however,  the  guard  and  engine-driver 
fail  to  observe  anything  which  really  necessitates  an  im- 
mediate stoppage  of  the  train,  their  duty  will  be  to  stop 
the  train  at  the  next  station  or  junction,  so  as  to  protect 
the  train  when  stopped  by  the  fixed  signals.  When  the 
train  is  stopped,  the  passenger  who  broke  the  glass  and 
rang  the  bell  will  communioate  with  the  guard ;  but 
should  he  fail  to  do -so,  the  guard  will  detect  the  com- 
partment from  which  the  passenger  gave  the  alarm  b^' 
looking  for  the  broken  glass ;  and,  in  case  the  alarm  has 
been  mischievously  and  wantonly  givn,  or  from  some 
insufficient  cause,  the  names  and  addresses  of  all  the 
passengers  in  that  compartment  will  be  taken,  in  order 
that  the  law  may  be  eniorced."  The  instmctions  conclude 
with  an  earnest  lequest  that  the  passengers  will  protect  the 
communication  from  improper  and  misciiievous  use,  as  it 
is  very  important  that  it  should  not  be  used  without  real 
and  urgent  necessity. 

Ventilation. — General  Morin  has  lately  read  a  paper 
before  the  French  Academy,  on  the  means  for  supplying 
fresh  air  to  meeting  rooms,  places  of  entertain  ment,  theatrea, 
railway  stations,  &c.  During  the  summer  he  has  made  ex- 
periments in  connection  with  the  passage  of  air  over  water 
in  a  minute  state  of  division ;  through  coils  of  tube  sur- 
rounded with  water ;  on  the  action  of  metallic  surfaces  ;  the 
watering  the  roofs ;  and  with  openings  more  or  less  in  num- 
ber arranged  both  above  and  below  the  galleries,  &c.  But 
these  different  means  have  turned  out  of  little  value; 
continued  watering  of  the  roof  alone  lowered  the  tem- 
perature within  the  fraction  of  a  degree  below  that  without. 
M .  Regnault  remarked  that  the  plan  adopted  by  General 
Morin  does  not  solve  the  question,  the  solution  of  which 
he  considered  to  be  based,  1st,  on  the  employment  for 
roofing  and  for  the  walls,  of  a  double  envelope,  between 
which  air  will  circulate  brought  in  through  air-drains 
formed  in  the  soil,  and  distributed  by  uieans  of  holes 
made  in  a  number  of  pedestals  a  little  higher  than  the 
heads  of  the  company.  The  hot  external  air  and  the 
rays  of  the  sun  striking  on  the  outer  envelope  would  pro- 
duce, in  a  very  Mmple  manner,  a  draft,  causing  the  air  to 
circulate  rapidly  between  the  two  envelojies.  This  system 
had  been  applied  to  the  building  for  the  Fine  Arts  depart- 
ment of  the  Universal  Exhibition  of  1865,  and  found  to 
answer  perfectly.  General  Morin  agreed  with  M.  Reg- 
nault as  to  the  excellence  of  the  double  envelope,  but  he 
did  not  put  faith  in  the  sui)ply  of  air  through  the  air-drains 
in  the  soil.  He  thought  it  of  the  utmost  importance  that 
bis  system  should  be  applied  to  railway  stations,  where  the 
temperature  frequently  rose  to  45®  or  48°. 

AoB  AND  VoBACiTT  OF  THE  PiKE. — A  pike,  between 
four  and  five  feet  long,  and  which  is  believed  to  be  a  cen- 
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tury  old,  vras  taken  recently  at  St.  Paul  en  CornilloD,  on 
the  Loire.  In  its  stomach  were  found  a  double-bladed 
koifc,  a  small  key,  and  the  Bteel  snap  of  a  purse.  The  fish 
18  being  prepared  for  the  museum  of  Saint  Etienne. 

Flight  of  Pigeons. — The  Societd  Cdomhiphile  of  Brus- 
sels sent  twenty  cagep,  containing  G80  carrier  pigeons,  to 
the  Mairie  of  Bordeaux  the  other  day,  requesting  that  the 
birds  might  be  let  loose  on  the  following  morning,  at  five 
o'clock  precisely.  This  was  done,  and  the  pigeons  rose  at 
once  to  a  considerable  height  in  the  air,  arranging  them- 
selves in  groups,  and,  after  a  few  seconds  of  apparent  hesi- 
tation, started  oti  towards  the  noith  ;  about  a  dozen  only 
rested  for  a  few  minutes  on  the  Cathedral  and  Hotel  de 
Ville,  and  then  made  of  in  the  same  direction.  The  dis- 
tance from  Bordeaux  to  Brussels  is  about  six  hundred 
and  sixty  miles,  and  the  pigeons  reached  home  at  half•pa^t 
three  o'clock  in  the  aftenioon  of  the  fame  day,  so  that  the 
journey  was  performed  at  the  rate  of  sixty-three  miles  an 
hour. 


Ipattnts. 


From  CommitHciMn  <if  FatmUJowmait  Auguai  Wth, 
Grants  of  PaonsiONAL  Protictioii. 

Air,  mechanism  for  flyini^  through  the — 1037—0.  W.  Rothleb. 

Aerated  liquids,  receptacle  for — 1923 — M.  B.  Schumann. 

AmmoDia,  carbonate  of— 1933 — A.  P.  Price. 

Atmocphoric  changt  s,  inntrument  for  indicating — 1891 — H.  A.  Clnin. 

Bodsteada.  rofas,  and  chain— ini2—0.  Wilson  and  J.  Goodfellow. 

Bilge  water,  ii:c.,  cjecton  for  dischargiDj;- 1981 — A.  V.  Newton. 

Boilers,  locomotive  and  other  tubular— 1990-  L.  E.  C.  Martin. 

Bolt  Bcrewlng  machines— 1949— W.  E.  Newton. 

Boota.  shoes,  Ac.,  lacing  of— 1931— J.  H.  Johnaon. 

Breech  loading  guns— IBhh-  C.  Rouon. 

Breech'lcjadiog  guns,  fire-arms  and  cnrtr^dges for— 1889— W.  Tranter. 

Buttons,  studs,  and  solitalrei*,  thank  fur— 1930— H.  Wright. 

Cakle  shackle,  chain  or  iron— 1036->R.  Turner. 

Cap  frames— 1966— R.  Worsnop. 

Capillar/ attraction,  motive  power  by— 1874 — J.  E.  F.  Lndeke. 

Casks  and  barrels,  air-proof  solutions  for— 1957— W.  E.  Newton. 

Cotton,  covers  for  rollers  used  in  spinning— 1901 — G.  Taylor  and  J. 

Cronley. 
Crinolines- 1974— A.  T.  Rehm. 
Dockf,  floating— 1692— G.  Turton. 
Drawing  instrument- 1854— G.  Clark. 
Dress  shirts  and  dresses,  manufacture  of— 1198— E.  Moor«. 
Electricity  from  magncta  and  induction  coUs,  currents  of— 1979 — A. 

V.  Newton. 
Electric  telegraph  instruments  and  relays— 1654 — I.  Baggs. 
Fabrics  for  hot  preui*  g,  folding— 1909— W.  S,  Yatesand  A.  Freeman. 
Fire,  giving  alarm  of— 19n»<— J.  Crean  and  C.  J.  Barr. 
Flax,  &c.^  preparing  machinery  for— 1077— J.  Lawson  fc  £.  G.  Fitton. 
Friction  pulleys,  &c.— 1927 — M.  J.  Roberta. 
Gold,  testing  alloys  of— 1994— H.  Levy. 
Gunpowder,  compositions  similar  to — 1939 — E.  Spicer. 
Hydraulic  motive  power  machinery— 1642 — Y.  Baker. 
India-rubber,  Ac,  forming— 1993— A.  Ford. 
Leather,  rolling -2007— J.  II.  Tyler. 
Linen,  Ac,  manuftcture  of— Iflsft- T.  B.  Paton. 
Lock,  fastening  or— 2U0:i— R.  Bailfy  and  J.  England. 
Locks  and  latch  bolts— 1902— J.  Walton. 

Locomotive  boiler  farnaccs — 1929— J.  Juckes  and  J.  Swinborae. 
Metals,  machinery  for  planing— 1942— W.  E.  Newton. 
Meters,  fluid— 1940— S.  Lusty. 
Motire  power  by  heated   nir  or   aeriform  fluid— 1915— H.  P.  W. 

Roulton. 
Motive  power  by  heat,  obtaining— 1992— M.  P.  W.  Baolton. 
MoUto  power,  obtaining:— 1910 — E.  Pcrr6. 
Omnibuses— 1951— A.  Cbcffins. 

Organs  and  harmoniums— I^a5—R.  Prcyth  and  W.  E.  Evans. 
Ornament]*!  fabrics,  weaving- 1960— ^\  .  Cockburn. 
Outfitts,  military  and  otiicr— 19'JC-T.  J.  Mayall. 
Paddle  wheels— 1288— C.  B.  Baker. 

Paper  collars,  machinery  for  m-ikiog— 1537— J.  A.  Woodbury. 
Paper  hanglnp-,  cutfin^'  the  edges  cf— 1965— A.  A.  Larmuth. 
Peat  in  bops,  trentinp— "0i»4 — (?.  IIolj»«nn. 

Petroleum  and  other  hydro -carbon  oiIj»,refwilnjj— 1980— A.V.  Newton. 
Printers' roilrrs,  composition  for— lr94— F.  O.  1  avid. 
Propelling,  driving,  and  forcing  purposes,  mchaninn  for— 1892— T. 

Swinburne. 
Pulp,  reducing  regetable  fibre  to— 2002— W.  W.  Burdoo. 
Raila  and  ginlers,  iron— 1976— E.  .Sabel. 
Railway  and  other  carriages,  break  for— 1959— R.  B.  Mitchell. 
Railway  carriage*- 1924 — J.  Rigg. 
Railway  carriages,  breaks,  and  signal*— 3005— W.  H.  Petltiean  and 

E.UcNally.  ^^ 


Railway  carriages,  stopping  or  retarding— 1969— J.  Swiabsrae  aad  J. 

Laming. 
Railways  and  railway  trains,  signal  and  alarm  appantns— leVfr-J. 

O.  Rowe. 
Railways,  apparatus  for  preventing  accidents  oo— 1945— J.  Jt^a^ 

S.  Wenk,  and  A.  A.  Mathieu. 
Railways,  crossings  for  permanent  wsj  of,  and  also  tyres  tat  vb^j 

1398— J.  Armstrong. 
Railway  tickets,  marking  or  impressing— 1948 — R.  Mortinin. 
Railway  train,  communication  between  the  paaaeagen,  fur.  ;• 

driver  of  a— 1999— F.  C.  Dear. 
Railway  trains,  ccmmunication  between  paasengers  and  goai^  i- 

1997— J.  G.  Teal. 
Railway  trains,  communication  between  paasengers  and  ^aat^t- 

1640— E.  Byerley. 
Railway  trains,  signals  1>etween  passengers,  guards,  aad  driim^f- 

1955—1.  Gregory. 
Rudders— 1919— J.  McG.  Croft.  I 

Safes- 1911  -  W.  Diaper.  ] 

Safes,  burglar  proof— 2006 — H.  AUman. 
Safes,  &c.,  fastenings  for    1995— T.  Andrew  and  J.  W.  Trlr. 
Sal  ammoniac— 1936— W.  and  J.  Richarda. 
Sewing  machinery— 1941— A.  V.  Newton. 
Sewing  machinery  and  stitch  formed  by  same — 1641—0.  b^x. 
Sewing  machines — 1903 — R.  M.  Waozer. 
Ships*  bottoms,  composition  for  coating'— >1943 — F.  Pnlom  wi.  \. 

Ginman. 
Ships'  logs— 1830— F.  Maraey. 

Ships,  composition  for  coating  the  bottoms  of— 1986— W.  LaPcuf''". 
Ships,  propulsion  of— 1899— St.  J.  V.  Day. 
Soda  and  carbonate  of— 1914— J.  P.  GiUard. 
Steam  and  other  engines,  valves  for— 1913 — W.  E.  Nevtan. 
Steam  engines,  condensing  apparatus  for- 1897 — ^M.  L.  Parrr. 
Steam,  generating— 1938— G.  T.  Bonsfleld. 
Stoves  and  ranges,  cooking— 1944— W.  Barton. 
Swimming,  apparatus  for— 1982— W.  Clark. 
Tables  and  table  stands,  ornamental— 1925 — L.  Petr£  &  E.S.  Tcu" 
Throat,  instroment  for  examining  the— 1921 — R.  A.  Broooaa. 
Velvets,  plushes,  and  other  pile  fabrics— 1937 — J.  BelloHd. 
Ventilators— 1866— J.  P.  B.  le  Patonrel. 
Vessels,  propelling— 1890— C.  R.  Simpson. 
Water  meter- 1958— W.  E,  Newton. 
Waterproofing  and  inaalatlng  porposea,  oompooiida  fiv— 196>^  - 

Abel. 
Water-power,  applying  and  ntiliting- 1967— V.  Baker. 
Weaving,  looms  for— 1624— T.  Forster  and  J.  Eckersley. 
Weaving,  looms  for— 1961- R.  Clayton,  J.  Raper,  and  J.  GoelSc 
Windows,  apparatus  for  cleaning- 1907 — C.  Gardner. 
Wood  incombustible,  process  fat  rendering — 1900 — L.  A.  JL  CU~k 
Yams,  sizing  or  dreasing- 1906 — E.  Schanb. 


PATSirrs  Sbalbd. 


418.  A.  Fijer. 
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Programme  of  Examinations  for  1866. 

In  the  List  of  the  Secretaries  of  Local  Boards, 
♦ublished  in  last  Jauimal,  the  following  was 
mitted : — 

Chriatchurch Mr.  Wm.  Judd,  F.C.S. 

|0mMnji8  jof  tint  S0nti|. 

Musical  Education  Committee. 

The  Committee  met  on  June  12,  1865. 
i^esent: — H.  Cole,  Esq.,  C.B.,  in  the  chair; 
iord  Gerald  FitzGerald,  Sir  John  Harington, 
iart.,  Colonel  Scott,  R.E.,  Captain  Donnelly, 
t.E.,  Messrs.  R.  K.  Bowley  and  R.  Puttick. 

'Hie  Kight  Hon.  Sib  Geobob  Clebk,  Bart.,  examined 
» follows : — 

246.  I  observe  by  the  Charter  of  the  Royal  Academy 
I  Music,  there  la  a  Board  of  Directors  and  a  Committee 
I  Management,  but  practically,  I  suppose,  they  are 
early  the  same  body  ? — The  Committee  of  Management 
fo  a  Committee  of  the  directors. 

247.  Has  that  always  been  the  case  ? — They  are 
rnctically  one  and  the  same.  There  are  not  so  many 
'rectors  as  are  authorised  by  the  Charter. 

248.  The  Charter  would  seem  to  have  intended  that 
tere  should  be  a  Board  of  Directors  and  a  Committee  of 
^aiiagemont  besides;  but  practically  they  are  the 
ime  body  ? — No :  the  Directors  are  all  members  of  the 
ommittee :  and  when  there  is  any  important  business 
>  transact  they  are  specially  summonea  to  meet. 

249.  The  members  of  the  committee  of  management 
ft  not  necessarily  directors  ? — I  think  they  have  always 
een. 

2oO.  It  seems  to  be  mere  matter  of  form ;  the  two 
twies  are  practically  the  same  ?— Yes. 

251.  Whatever  the  intention  of  the  charter  was,  prac- 
^Uy  it  is  the  same  thing  ?— Yes. 

252.  They  take  no  part  in  the  professional  instruc- 
on .  — Thev  do  not  interfere  in  the  details  of  the  musi- 
U  mstruction.  Their  duty  is  to  attend  chiefly  to  the 
^ncea,  and  to  take  care  that  no  irregularities  are  com- 
^tted ;  and  if  there  is  anything  either  from  neglect  on 
^  part  of  the  professors  or  the  students,  that  is  reported 


by  the  principal  to  the  committee,  who  take  such  mea- 
sures thereupon  as  they  judge  expedient. 

253.  Do  me  subscribers  have  a  voice  in  the  election 
of  directors  ? — I  believe  they  have ;  but  the  subscribers 
are  a  very  small  body. 

254.  In  fact  the  charter  is  all  but  a  dead  letter  ? — ^No ; 
but  the  directors  being  a  self-elected  body  fill  up  the 
vacancies  themselves. 

255.  Do  you  consider  the  public  might  be  induced  to 
take  an  increased  interest  in  ^e  institution,  and  furnish 
funds  if  they  had  an  interest  in  the  election  of  the 
directors  and  managers  P — Perhaiw  they  might,  and  wo 
should  be  glad  to  see  such  an  interest  awakened  as  would 
give  it  a  greater  degree  of  popularity.  At  first,  when 
students  were  educated  at  a  very  low  fee,  it  was  a  mat- 
ter of  favour  to  admit  them,  and  they  were  admitted  by 
the  votes  of  the  subscribers ;  but  very  soon  after  the 
establishment  of  the  Academy  it  was  found  that  the 
funds  were  perfectly  inadequate  to  carry  it  out  on  the 
scale  first  proposed.  We  were  obliged  then  greatly  to 
increase  the  fees  paid  by  the  friends  of  the  pupils,  and  it 
ceafiod  to  be  a  matter  of  great  importance  to  the  sub- 
scribers to  have  a  vote.  The  pupils  now  are  obliged  to  * 
be  recommended  by  a  subscriber,  or  some  person  con- 
nected with  the  Academy.  At  present  we  are  oblig^ 
to  ask  so  large  a  sum  that  there  is  very  Httlo  difficiUty 
with  regard  to  the  admission  of  students,  if  they  exhibit 
any  talent  at  all,  and  that  evidence  makes  it  scarcely  a 
&vour  to  be  admitted  into  the  Academy ;  and  this  does 
to  a  certain  extent  weaken  the  discipline  of  the  officers 
of  the  Academy. 

256.  Did  Parliament  accompany  the  late  grant  to 
the  Academy  with  any  stipulations  or  conditions? — 
There  were  some  conditions  stated  in  the  Treasury 
letter,  which  go  to  the  effect  that  we  should  bo  able  to 
show,  with  the  additional  subscriptions  wo  get,  the 
Government  grant  would  be  sufficient :  that  it  was  not 
merely  giving  a  grant  for  two  or  three  years  to  an  in- 
stitution which  was  likely  to  become  insolvent  in  that 
period. 

257.  Is  the  competition  for  the  scholarships  public  ? 
— It  is  conducted  by  the  various  professors  of  tho 
Academy,  and  subscribers  are  entitled  to  bo  present 
while  the  competition  is  going  on. 

258.  Have  you  any  any  objection  to  put  in  a  copy 
of  the  Treasury  letter  ? — Not  me  least.  (See  Appendix, 
p.  635.) 

259.  Do  the  members  of  the  Committee  of  Manage- 
ment inspect  the  worldly  of  the  Academy,  or  is  it  left  to 
the  principal  ? — They  do  not  interfere,  as  I  have  said, 
in  the  details  of  professional  instruction.    We  leave  to 
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the  principal  the  general  superintendence  of  the  Aca- 
demy. He  is  the  intermediate  authority  between  the 
Gommittoo  and  the  profeason,  and  he  is  £here  the  greater 
part  of  the  day. 

260.  He  is  that  intermediate  authority — ^not  the  secre- 
tary?— The  secretary  never  had  any^iing  to  do  with 

that. 

261.  Who  notes  down  the  attendances  of  the  profes- 
sors P — There  is  a  book  kept  in  the  hall,  and  every  pro- 
fessor is  required  to  enter  his  name  as  he  arrives,  and 
the  porter  puts  in  the  hour  and  minute  at  which  he 
arrives;  ana  on  leaving  the  Academy  the  professors 
enter  their  names  in  another  book  to  show  when  they 
leave,  so  that  there  is  a  complete  check  upon  the  time 
they  attend. 

262.  Beferring  to  the  Charter,  I  find  that  the  nimiber 
of  members  may  be  indefinite  P — That  means  the  sub- 
scribers 4  that  is,  the  body  corporate  may  be  indefinite. 

263.  The  board  of  directors  is  to  consist  of  thirty 
members  P — ^Yes. 

264.  Besides  these  thirty  directors  there  is  to  bo  a 
committee  of  management  of  not  more  than  fifteen,  nor 
less  t>^<^Ti  seven  P  It  does  not  appear  from  the  charter 
that  they  necessarily  are  the  same  persons  P — ^No. 

266.  But  practically  at  the  present  time  they  are  ? — 
We  can  get  no  others. 

266.  Do  the  Directors  or  the  committee  of  manage- 
ment appoint  the  professors? — The  directors  have  at- 
tended as  a  matter  of  form  fi)r  many  years ;  they  attend 
one  or  two  meetings  a  year. 

267.  Are  the  Professors  paid  wholly  by  fees  P— They 
are  paid  at  so  much  per  hour  of  attenc(ance. 

268.  Not  acccording  to  the  number  of  students  P — It  is 
so  to  a  certain  extent ;  because,  as  they  give  half  an  hour's 
separate  instruction  to  each  pupil,  a  professor  who  has 
twice  as  many  as  another  must  attend  double  the  time 
and  receives  double  the  amount  of  remuneration.  They 
are  paid  according  to  the  number  of  students  they  have 
under  them,  because  that  makes  the  time. 

269.  Then  a  professor  has  a  pecuniary  interest  in  the 
number  of  pupils  he  teaches  ? — Certainly. 

270.  Have  you  any  students  whose  fees  are  wholly 
remitted  ? — I  think  none  at  this  moment. 

271.  But  you  have  students  who  pay  difierent  grades 
of  fees  ? — As  a  matter  of  favour  some  indulgence  has 
been  given. 

272.  You  have  some  who  hold  scholarships? — We 
have  four  scholarships ;  two  King's  scholarships  which 
nearly  pay  the  whole  expenses  of  the  education.  The 
others  pay  only  about  one-third  part  of  it 

273.  Should  you  consider  it  desirable  to  increase  these 
scholarships? — Yes:  I  think  it  would  be  a  means  of 
inducing  promising  pupils  to  remain  till  their  education 
was  comjSeted,  wnich  is  frequently  not  the  case  now 
from  want  of  means  on  the  part  of  uieir  friends  to  keep 
them  at  ^e  Academy. 

274.  Do  you  think  it  likely  increased  subscriptions 
would  bo  obtained  by  increasing  the  number  of  scnolar- 
ships  ? — I  think  it  would  be  a  likely  means  of  doing  so. 

276.  You  would  have  no  objection  to  the  fiinds  being 
increased  by  some  process  of  that  sort  P — That  would 
oducate  at  a  reduced  rate  a  certain  number  of  pupils,  but 
it  would  not  afibrd  funds  for  carrying  on  the  general 
business  of  the  Academy. 

276.  If  the  institution  was  made  thoroughly  efficient, 
and  very  attractive,  it  is  not  difficult  to  conceive  that 
some  classes  of  students,  sufficionUy  rich,  would  pay  fees 
enough  to  cover  the  cost  of  management,  and  you  might 
lookforward  to  obtaining  from  the  State  a  sufficient  en- 
dowment to  establish  several  scholarships  P — The  friends 
of  pupils  who  join  the  Academy  with  the  intention  of 
devoting  themselves  to  the  musical  profession  can  only 
pay  fees  which  cover  the  expense  of  the  education.  The 
object  of  the  Academy  is  to  afford  the  means  of  more 
thorough  musical  education  to  jpersons  who  devote  them- 
*  selves  to  it  professionally.    It  is  not  our  wish  that  ama- 


teurs should  be  educated  in  the  Academy  st  a  raloK*! 
rate. 

277.  You  would  hare  no  objection  to  unttenis  yk- 
ing  the  Academy  if  they  paid  suffidenily  remunemi . 
fees  ?— I  think  it  might  bo  managed,  but  I  doaU  vi. 
ther  it  would  be  expedient. 

278.  Does   the  Academy  roauire  that  they  »ha]}  K 
professionals  ? — It  is  understood  that  is  their  intent* 
either  to  become  public  professors  or  teachers. 

279.  You  have  had  long  experience  in  Parliamoitir 
life  and  proceedings.  Have  you  any  expectatiMu  ik 
Parliament  could  be  induced  within  any  reaBonAUeti%- 
to  give  a  grant  of  £10,000  a  year  to  the  Academy  M 
cannot  say  that  I  have. 

280.  Perhaps  if  a  more  modest  request  were  obi. 
and  put  upon  sufficient  grounds,  it  might  be  mm  nr< 
oessnil  ? — I  doubt  very  much  at  the  present  tame  vi((k 
any  Chancellor  of  the  Exchequer  would  renture  to  pn-    1 
pose  any  great  ino^ease  upon  the  present  grant  { 

281.  Any  materially  increased  afldstanoe  from  (i««>n> 
ment  must  come  from  an  expression  of  public  vpanz    \ 
fiivour  of  it  P — ^Yes ;  perhaps  so. 

282.  What,  in  your  opinion,  would  be  the  renh  d  1 
Parliamentary  committee  of  inquiry  f — ^A  oommitte^  c 
the  House  of  Commons  on  the  subject  of  music  I  tM 
would  do  no  good.  If  any  inquiry  is  made  it  mnk  V 
better  to  have  a  Ro^  Commission. 

283.  You  are  entirely  on  the  side  of  the  improveiDr 
of  the  present  Acadamy  if  it  can  be  effected  F— We  h-* 
stated  publicly,  and  distributed  circulars  to  thf  (§^i 
that  our  object  is  to  have  the  fullest  inguiiyisto  6 
management,  and  our  desire  to  adopt  any  alteratioDsiE. 
improvements  that  may  place  the  Academy  upon  a  wa 
popular  basis. 

284.  If  you  had  premises  suitable  in  all  respects  p^ 
ireo  it  womd  aid  yon  materially  ? — Yes. 

285.  I  believe  the  authorities  of  the  Academy  appb". 
to  the  Ro]^al  Commissioners  for  the  Exhibition  of  !^^i 
for  their  aid  in  providing  a  new  site  for  premises  ^ 
Kensington  P — I  was  deputed  by  tho  committee  to  ^\z^ 
municato  with  the  Prince  Consort  on  that  subjert  ia 
his  royal  highness,  I  believe,  was  quite  willing  to  h 
assigned  a  portion  of  ground  at  Kenaington  for  tht'po- 
pose ;  but  it  was  merely  as  to  the  site.  I  cxpUined  :• 
his  royal  highness  that  it  was  quite  out  of  our  pov'T  '<■ 
erect  a  building  upon  it. 

286.  I^  in  addition  to  a  site,  a  building  snitahlf  f ' 
your  purposes  were  put  up  on  it,  you  would  rettiT«  " 
with  great  satisfaction  ? — Yes  ;  I  should  indeed. 

287.  Then  it  is  not  correct,  as  has  been  statritrJ 
you  have  declined  the  ajssistance  of  the  OommiflBX  ^ 
of  the  Exhibition  of  1851  P— No;  wo  do  not  rd&'h 
smallest  donations. 

288.  We  understand  that  the  principal  of  the  A'*- 
demy  has  the  entire  responsibility  of  tho  muacal  i^^-  - 
tion  ?  How  long  has  that  existed  ?  Was  then  :  • 
at  one  time  a  board  of  professors  ? — A  board  wm  c- 
pointed  as  assessors,  to  assist  tho  principal  in  anj  a** 
ne  required. 

289.  The  principal  has  boon  the  only  raponsiMt  ^i- 
son  ? — Yes. 

290.  And  he  has  been  the  person  to  appoint  th^t^^"^- 
ers  P— He  has  not  had  the  selection  of  tJ^e  teachetf  it't 
He  recommends  to  the  committee  of  management  ti ' 
such  and  such  persons  should  be  appointed,  and  hv  pi'  ^  • 
recommendation  as  to  the  distribution  01  the  paj^*  - 
the  various  professors. 

291.  Do  you  think  it  for  tho  advantage  of  the  Ac^'- 
that  there  shoidd  bo  one  superintendent  only,  or  '^- 
the  responsibility  should  be  divided  i — I  think  it  ^^' 
to  have  one  sole  and  undiWded  authority. 

292.  If  you  appoint  a  musical  professor  to  the  fi£«^ 
principal,  he  is  practically   chosen  for  life,  aiwj  <^'* 
would  be  some  difficulty  in  removing  him  from  H  —  •* 
might  bo  difficult. 

293.  I  would  ask  you  whether  you  do  not  thiai  t- 
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i  difladyantage  P-^It  dependB  upon  a  judicioiis  BelectiL(»l 
being  made  in  fiie  first  instance. 

294.  Is  tiie  present  prindpal  paid  by  a  salary  ?-— Yea: 
that  18  a  recent  arrangement.  We  thought  it  would 
gdd  to  ^e  dignity  pf  the  office  to  pay  him  a  fixed  salary, 
tlie  amount  of  wmdi  is  as  near  as  possible  what  he  re- 
oci\^ed  as  a  teacher  of  harmony  in  uie  Academy. 

295.  Is  it  not  usually  found  to  be  the  case  in  educa- 
tional institutions  that  they  generally  succeed  better  if 
the  masters  and  teachers  are  paid  according  to  the  suc- 
cess of  the  institution ;  at  our  great  schools  the  success  or 
otherwise  is  judged  of  by  the  amount  of  income  of  the 
principal  ?— lliat  arises  m>m  the  number  of  students  and 
a  capitation  allowance. 

296.  Do  you  think  that  principle  might  be  introduced 
with  advantage  into  the  Boyal  Academy  of  Music  P — 
Only  to  a  limited  extent,  perhaps;  because  I  do  not 
thii^E  it  desirable  to  increase  the  number  of  musical 
teachers  in  the  country  beyond  a  certain  limit,  as  there 
might  be  no  opportunity  for  their  being  absorbed  as 
performers  or  as  instructors. 

297.  .Would  yon  not  have  the  institution  grow  to  any 
otent  possible,  within  the  capabilities  of  management? 
—You  miffht  go  so  £eu:  as  to  make  the  supply  of  teachers 
&r  beyond  the  demand.  We  hare  not  come  to  the  Umit 
fet,  certainly. 

298.  Is  it  your  opinion  that,  in  addition  to  a  liberal 
niary,  the  principal  should  be  remunerated  according 
to  the  success  of  ulq  institution  ? — ^I  think  that  would  be 
1  Tery  valuable  principle ;  and,  perhaps,  the  best  mode 
of  judging  of  results,  that  there  should  be  something  in 
the  nature  of  a  capitation  allowance  for  each  scholar. 
It  might  be  of  service  in  stimulating  the  exertions,  not 
only  of  the'  principal,  but  of  the  other  professors 
altogether. 

299.  Is  it  not  desirable  that  you  should  make  periodical 
leportB  to  Parliament  upon  the  working  of  the  institution, 
seeing  you  are  now  receiTing  Parlismientary  funds  F — 
We  may  be  odled  upon  to  do  so.  I  may  mention  g^ene- 
tally  we  have  found  great  difficulty  for  yean  in  carrying 
on  the  institution  in  what  I  consider  a  perfectly  satis- 
ftctory  manner,  firom  the  deficiency  of  firnds.  In  some 
respects  we  have  been  obliged  to  reduce  our  establishment 
to  the  lowest  point  compatible  with  efficiency,  and  I  am 
af  ndd  wo  have  to  some  degree  gone  beyond  that,  par- 
ticularly in  dispensing  wiw  the  services  of  a  general 
niperintendent--not  a  professional  musician — whom  we 
had  at  one  time,  and  to  whom  we  paid  a  moderate 
salary. 

300.  Now  you  have  only  a  principal  ? — That  is  all. 

301.  At  that  time  the  principal  was  not  salaried  P — 
Ko. 

302.  It  appears  by  the  paper  which  has  been  fur- 
nished by  Mr.  GKmson,  of  the  receipts  and  expendi- 
toro  of  the  Academy,  that  the  cost  of  each  pupil,  in- 
cluding maintenance  of  the  establishment,  is  on  an 
average  £45  a  year  ? — ^That  would  vary  according  to  the 
number  6f  students  there  happened  to  be  in  any  particu- 
lar year.  If  there  were  a  great  number  of  students  a 
small  surplus  over  what  is  paid  for  the  musical  education 
Would  be  sufficient  to  TnRiniM.in  the  establishment ;  but 
some  years  there  are  a  small  number  of  pupils,  and  then 
the  expenses  divided  amongst  that  small  number  would 
be  high. 

303.  Bo  you  consider  the  amount  of  musical  education 
given  in  the  Academy  in  each  branch  sufficient  to  com- 
plete the  pupils  ? — ^I  should  say  so  if  they  remained  at 
least  three  years. 

304.  Practically  do  you  find  that  the  pupils  derive 
their  education  during  the  term  they  are  at  the  Academy, 
bolely  &om  the  Academy,  or  do  you  find  in  some  instances 
they  have  private  tuition  besides  ? — I  am  not  aware  of 
any  such  cases.  Their  time  is  so  fully  occupied  with 
lessons  and  practice,  and  the  expenses  of  the  Academy 
arc  80  much  complained  of,  that  I  doubt  whether  any  of 
the  pupils  go  beyond  that. 


306.  Can  you  give  the  committee  any  idea  of  ^tsd 
average  expense  for  each  pupil  in  an  Academy  of  Mubid 
oonducted  as  you  would  wish  it  to  be,  and  with  a  suffi- 
cient amount  of  education  P— I  say  from  £40  to  £46  a 
year  would  be  amply  sufficient ;  and  if  the  fiinds  of  the 
Academy  amounted  to  a  sufficient  sum,  we  would  like  a 
reduced  contribution  from  the  pupils. 

306.  With  regard  to  the  amount  of  fees  paid  by  the 
pupils,  do  you  consider  it  to  be  generally  too  high  P—I 
am  afraid  it  is  too  often  felt  to  be  so  by  the  parents.  We 
have  had  cases  in  which  the  friends  of  pupils  of  great 
talents  have  said  unless  the  fees  were  reduced  they 
would  be  obliged  to  withdraw  the  students. 

307.  Do  you  think  that  might  be  met  by  having  gra- 
duated payments  P  Or  do  you  think  it  impolitic  to  ad- 
mit students  at  too  low  a  fee,  and  that  the  cheaper  you 
make  musical  education  the  more  common  you  make  it, 
and  that  the  tendency  would  be  to  lower  thai  class  of 
education  P — ^I  think  it  could  hardly  be  the  case  with  a 
musical  academy.  It  would  make  it  important  to  get 
admission,  and  there  would  be  a  stricter  examination. 
At  present  no  person  with  talent  is  refused,  at  a  moder- 
ate rate  of  payment — ^two-thirds  or  one-ludf  the  usual 
amount  is  sometimes  taken  to  induce  them  to  remain  till 
their  education  is  completed. 

308.  You  would  be  m  &vour  of  taking  smaller  fees  in 
cases  of  great  competency  and  promiBe  P — ^Yes ;  we  have 
done  so.  In  many  instances  we  have  agreed  to  take  a 
smaller  amount  than  the  regular  fee  frx>m  pupils  who 
have  shown  great  talent. 

309.  The  amount  of  annual  subscriptions  to  the  Aca- 
demy do  not  much  exceed  £200  P — No,  thev  do  not. 

310.  To  what  do  you  attribute  that  small  amount  of 
public  subscriptions  P  Is  it  to  want  of  popularity  of  the 
institution  P—- People  do  not  subscribe  money  generally, 
unless  they  get  a  quid  pro  quo.  What  have  we  to  offer  P 
If  there  were  the  inducement  of  attractive  conoerts 
it  might  be  different.  As  it  is  we  have  no  public  induoe- 
mento  to  hold  out. 

311.  Could  you  not  hold  out  the  inducement  of  re- 
peated concerts  P — ^We  hold  concerts  of  the  pupUs,  and 
we  find  the  expenses  exceed  the  receipts. 

312.  Do  you  think  some  system  might  bo  devised  by 
which  benevolent  people  of  musical  tastes,  and  wealthy, 
would  be  disposed  to  pay  at  once  the  necessary  fees  for 
the  education  of  a  student,  and  having  the  right  of  main- 
taining a  student  P — ^We  have  had  instances  of  persons 
undertaking  to  pay  the  fees  of  a  student  for  two  or  three 
years. 

313.  As  you  are  aware  there  are  numerous  charit- 
able and  educational  institutions  in  which  the  donation 
of  a  certain  sum,  £100  or  £600,  as  the  case  may  bo, 
entities  the  donor  to  a  nomination  to  the  institution; 
do  you  not  think  that  plan  might  be  applicable  to  the 
Academy  of  Music  P — I  think  tnere  is  hardly  sufficient 
public  interest  in  music  to  hope  much  frx)m  uiat  source. 
The  Academy  would  bo  only  too  happy  if  it  were  so. 
We  should  be  ready  to  modify  the  system  in  any  way 
that  might  be  thought  desirable. 

314.  Is  there  any  person  in  the  existing  governing 
body  of  tiio  Academy  to  make  new  rules  for  tne  reg^ula- 
tion  of  the  Academy  P — The  directors  and  committee 
may  make  bye-laws,  not  inconsistent  with  the  general 
provisions  of  the  charter. 

316.  Would  it  be  in  the  power  of  the  directors  to 
make  a  bye-law  that  persons  making  a  certain^  donation 
to  the  Academy  should  bo  cntitied  to  the  nomination  of 
pupils  P — There  could  be  no  difficulty  about  it,  nor  do  I 
imM^e  there  could  be  any  objection  to  it  whatever. 

I^e  Committee  then  adjourned. 

APPENDIX, 
Copjf  of  a  Letter  from  tk^  Lords  GommiMioners  of  Her 

M^jeit^s  Treasury, 

TreMQiy  Gliamben,  Jane,  20, 1863. 
My  Lord, — ^I  am  directed  by  the  Lords  Commissioners 
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of  tho  memorial  addzessed  to  the  Chimi 

cliequer   bj  the  directors   of  tho  Ho;al  Academy   of 

Uuaic  for  tho  gaait  of  Hsaiatance  &om  Her  Mnj^y'a 

Govenunent. 


forwarded  on  tho  29th  of  April  last,  submitting  obser- 
vationB  and  susgeations  on  behalf  of  tho  profi.«sor8  of 
tho  Eojal  Academy  of  Muaic,  and  a  memorial  of  the 
profesBorii,  members,  associates,  and  honorary  members 
of  that  Inatitutioii. 

My  lords  arc  disposed  to  agree  that  it  may  justly 
deserve  consideration,  whether  on  (general  grounds  it 
might  not  bo  proper  to  afford  some  public  aid  or 
recognitian  to  the  art  of  muaic.  They  are  also  of  opinion 
that  tho  remarkable  cilcniiion  of  taste  and  knowledge 
with  Teq)ect  to  this  art,  which  has  taken  place  within  a 
roccnt  period,  docs  not  of  itself  dispcnao  with  tho 
m^cessity  of  special  efforts,  and  uf  special  inetitutions 
with  a  view  to  the  aciontific  liaining  of  well-selected 
pupils  in  the  prinoiplca  and  piaotice  of  the  art.  It  has 
Oeen  found  in  tho  c'aBo  of  the  genenJ  education  of  the 
people,  that  there  is  much  more  diaposiUon  to  support 
tho  teacher  when  trained  than  to  oesist  in  keeping  at 
work  tho  machinery  which  is  necoasaiy  for  training  him. 
The  same  thing  may  bo  truo  with  su^  qualifications  as 
the  difference  of  aubject  suggests  in  the  case  of  tho  artist 

My  lords  arc  therefore  disposed  to  tako  Into  con- 
sideration, before  tho  oatimHtis  of  nc^tt  year  arc  pro- 
posed, the  question  whetlioi'  somo  aid  or  recognition  by 
the  stAte  might  not  fitly  bo  extended  to  the  art  of  music, 
and  to  somo  institution  ounnectcd  with  it. 

Undoubtedly  tho  institution  which  first  offers  itself 
to  view  OS  presumptively  entitled  to  tho  benefit  of  such 
conaideration  of  the  general  question,  ia  the  Roj'ol 
Academy  of  Music,  from  the  high  character  of  the 
countenance  it  has  enjoyed,  from  the  services  it  has 
rendered  during  u,  series  of  years,  and  from  tho  testi- 
mony whith  haa  been  borne  to  its  merits  in  the  memorial 
from  the  Profcssora  of  Music  to  which  reference  has  been 

It  is,  however,  one  thing  to  aid  by  money  or  building 
an  institution  already  self-supporting  and  efficient,  with 
»  view  to  ila  greater  and  more  lasting  utility,  and 
another  thing  to  undertake  to  supply  aiimlar  support  to 
an  institution  whose  rcsourcea  appcsar  to  bo  diminishing 
and  wasting  away,  so  that  tho  slat*:  might  soon,  and  yet 
unawares,  hceomo  virtually  pledged  to  engage  to  supply 
both  its  msintenanco  and  its  management. 

My  lords  regret  to  perceive  the  oxtrcmo  slendenicss 
of  the  present  funds  ot  the  Royal  Acitdcmy  of  Music. 

Upon  tho  whole  they  think  it  their  duty  to  attach  ti 
the  statement  they  have  made  above  in  fevour  of  thi 
consideration  of  tho   question,   tho  following  reBuna 

1.  In  tho  event  of  thoir  taking  any  step  such  as  haJ 
boon  shadowed  out,  they  remain  free  entirely  to  consider 
what  shall  bo  the  nature,  partieulurs,  and  conditions  of 
any  aid  which  it  may  he  proposed  bj  give. 

2.  In  particular,  thev  will  deem  it  necessary  lo  bo 
assured,  by  sufficient  proof,  that  tho  institution  which 
may  claim  to  bo  the  immediate  recipient  of  aid  is  not 
only  one  entitled  to  acknowledgments  for  post  services, 
but  is  also  in  pmiscssion  of  tho  general  confidence  of  tho 
profession,  and  is  constituted  in  the  most  efTcctivo  man- 
ner, and  on  tho  most  liberal  principles  for  the  prosecu- 
tion of  its  purposes  ;  or  else  is  engaged  in  adopting;  such 
measurefl  as  may  entitle  it  to  claim  to  correspond  with 
this  description. 

3.  Thoy  would  think  it  necessary  that  measures  should 
bo  adopted  by  tho  Eoyal  Acadamy  of  Music  to  obtain  a 
much  more  extended  amount  of  voluntary  support,  so  as 
to  secure  to  it  the  cbaiscter  of  an  institution  having  the 
pnnniao  of  peimauetice  fnmi  its  own  resources,  and  seek- 


ing not  to  throw  upon  the  state  a  taak  tefaeed 
liberality,  but  t«  obtain  by  tlio  conntenincc 
the  funds  of  the  state,  power  to  prosecute  its; 
upon  a  scale  more  fully  adequate  to  their  imj 
My  lords  are  quite  willing  that  tke  Dire 
Royal  Aeadsroy  of  music  ahonld  make  mch 
communication  as  they  may  think  proper. 
I  am.  My  Lord, 

Tour  obedient  servant, 
(Signed}        G.  Aj 

TheEulsrwIlWB. 

Chiimian  of  the  Dlndon  of  Uw 

Rojftl  Andein;  of  Mule* 


|m»^s  of  Instifsliiiiii 


Chjitbau,  Roobestes,  Ac,  UBOBunca'  1 
The  twenty -eighth  annual  report  Mys  that 
year  there  has  been  no  iucreaae  of  subactiptioo 
the  reverse.  Tha  previous  report  riiowed  tha 
£100  remained  over  and  above  tbe  Etecesaary 
at  the  close  of  last  year.  £16  hM  been  eipa 
purchase  of  boelu,  which  enaUsd  the  commii 
abont  live  hundred  freih  volumes  in  the  1 
addenda  to  the  old  catalogue  was  also  prepare 
coeaiderable  expense,  which  has  foand  bat  fei 
to  that  its  publication  has  entailed  a  heavy  lo 
InstitutJOD.  The  statement  oS  the  librarian 
voiumcB  have  been  issued  during  the  past 
that  the  readers  must  be  numerous.  The  ec 
endeavouring  to  increase  the  indiic«Dienls  h 
join  the  Institution,  acd  to  that  end  h^ve 
elforts  for  the  foroiation  of  classes,  and,  that 
be  excluded  from  participating  in  their  bene 
of  means,  it  has  been  determined  to  ianu 
membenbip,  the  price  of  which  shall  be 
quarter  throughout  the  yearj  and  thkt  to  jc 
will  only  be  neetMory  to  pay  sixpence  per  q 
lional.  A  mechanical  drawing  class  is  now 
under  Mr.  T.  Merritt,  and  ■  Latin  class  will 
be  formed  immediately,  under  the  Rct.  ?.  J 
of  Cbatbaoi.  Other  gentlemen  have  also  k 
their  gratuitous  services,  so  that  the  cos 
undertake  to  find  a  teacher  for  almost  an 
study  whicli  six  of  the  members  may  eipre 
enter  ou.  The  committeo  point  out  the  bi 
may  bo  derived  by  entering  the  classes,  aod  i 
advantages  of  eiamioations.  One  of  the  c 
member  of  this  Inslitulion,  who  took  BGnit.cI> 
and  the  second  prize  in  arithmetic  of  tlirec 
well  as  a  second-class  certificate  in  algeb 
pleasure  not  only  of  receiving  these  re«ai 
hand  of  the  Punce  of  Wales,  and  oF  having  I 
signed  by  Mr.  Charles  Dickens,  as  president 
board  of  eiamiaecs,  but  of  almost  direclly  bel 
to  a  clerkship  on  tha  Cobham  estate,  by 
Damley,  who  considered  these  decumentiq 
tory  evidences  of  his  fitness  for  the  office, 
doubtless  prove  a  first  step  to  his  odvaneei 
The  committee,  wliile  mentioning  that  the  In 
been  affiliared  to  the  Kent  Auociatioo,  e 
admiration  for  the  public  s)Mrit  aod  ener^  i 
tho  chief  promoter  of  this  union — Ur.  W 
Faversliam,  through  whose  indefatigable  e 
people  of  that  town  have  obtained  an  iosl 
may  be  well  taken  as  a  model  for  the  brmti 
of  a  similar  character.  The  gct«leat  eflnrt  i 
committee  daring  the  post  year  was  that  firj 
local  exhibilioo  of  things  curious,  b«Milifnl,l 
ing.  in  the  lecture  hall ;  Uiit  was  a  Tmntplitl 
an  exhibition,  although,  in  «  peeanuijMa 
extent  a  failDTe,  tbe  expeoditim  faftviog  (■ 
receipts  by  about  £10. 
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SlOUOH  BtSQHAnOS*  LiTBRABT  AKO  SoiSNTIFIO  IrSTITU- 

OH.— The  lut  report  congratalates  the  membere  on  the 
otioued  prosperity  of  this  Society.    The  total  amoiint 

receipts  for  the  year  was  £142  Ss.  7d.,  while  the  pay- 
ents  for  the  same  period  were  £125  Os.  8d.,  leaviog  a 
Janoe  of  £17  Ss.  4d.  in  favour  of  the  Institution.    The 
ciety  comprises  at  the  present  time  147  members.    The 
mmittee  desire  to  record  their  thanks  to  the  President, 
)rd  Tanoton,  for  the  great  interest  he  has  manifested  in 
e  welfare  of  the  Institution,  and  more  especially  for 
tnting  the  use  of  Stoke-park  to  its  members  for  the  last 
I  years,  thereby  affording  most  agreeable  recreation  and 
iiuement,  and  at  the  same  time  materially  aiding  the 
odB  of  the  society.    The  library  contains  upwards  of 
200  volumes,  and  1,300  volumes  were  issued  to  the 
Bmbers  in  the  past  year.    The  committee  hope  that  as 
portunities  arise,  the  friends  and  supporters  of  the  io- 
imtion  will  kindly  favour  them  with  donations  of  books, 
he  Qommittee  report  the  continued  success  of  the  draw- 
l  class,  conduced  by  Mr.  Chapman,  assisted  by  Mr. 
vrell.    This  last  year  there  has  been  a  greater  number 
pupils  than  formerly,  and  the  attendance  especially  in 
B  lint  half  of  the  year  very  good ;  on  some  occasions 
)re  than  40  were  present  at  the  class  meetings,  the 
tfsge  attendance  throughout  the  year  being  about  32. 
i  the  Art  £zamination  at  Kensington   and  at   the 
eieiy  of  Arts  Examination,  the  students  acquitted  them- 
ivei^  with  great  credit.     At  the  Government  Science 
amination,  three  members  won  prizes ;   others  were 
icessfnl,  but  having  carried  off  prizes  in  former  years 
ly  could  not  again  receive  them.    A  master's  certificate 
I  been  obtained  by  Joseph  Watson  at  the  November 
unination ;  this  now  makes  six  master's  certificates  in 
ometrical  drawing,  and  two  in  building  construction, 
Id  by  the  members  of  the  drawing  class  of  this  institu- 
Q.    The  prizes  subscoibed  for  by  the  friends  of  the  class, 
own  as  our  "  Purchase  prizes,"  are  more  numerous  than 
lal,  eleven  having  been  awarded.    The  committee  are 
;hly  gratified  by  these  good   results,  and  feel  most 
lokful  to  Mr.  Chapman,  who  has  devoted  himself  for 
many  years  to  the  gratuitous  instruction  of  the  drawing 
■•    The  arithmetic  class  is  successfully  continued,  and 
>  committee  offer  their  best  thanks  to  Mr.  Duncan  Shaw 

giving  his  voluntary  services  in  the  conducting  of  it. 
le  attendance  upon  tl\j9  lectures  was  on  the  whole  good, 
blic  readings  have  been  held,  each  one  attended  by  a 
nerous  and  attentive  audience. 


EXAMINATION  PAPERS,  1866. 

{ConHnued/rom  page  610.) 

Hie  following  are  the  Examination  Papers  set  in  the 
ious  subjects  at  the  Society's  Final  Exami  nations,  held 
April,  1865  :— 

LOGIC  AND  MENTAL  SCIENCE. 
thbxb  houiis  auiowkd. 
Logic. 

L.  State  in  detail  what  is  treated  of  under  the  heads 
iple  apprehension,  judgment,  and  reasoning  respec- 
ely. 

2.  What  are  the  predicables,  and  what  the  predica- 
nts ?  Give  illustrations  of  both. 
).  What  is  meant  by  the  comprehension  and  what  by 
)  extension  of  a  term  ?  How  are  the  two  related  to 
;h  other?     Give  examples. 

i.  Give  the  rules  of  definition  and  division.  When  is 
tivision  false  ? 

5.  In  how  many  ways  may  propositions  be  converted  ? 
ve  the  rulee  of  conversion  for  each  class  of  propositions 
lignated  by  the  letters  A,  E,  I,  O,  respectively. 
S.  Explain  what  is  meant  by  the  major,  minor,  and 
ddle  terms  of  a  syllogism,  with  illustrations, 
r.  Evolve  the  following  sentences    into  syllogisms, 


pointing  out  in  each  case  the  major,  minor,  and  conclu- 
sion : — (a).  Many  of  the  heathen  philosophers  recom- 
mended persecution,  and  therefore  could  not  have  been 
good  men.  (b).  Because  they  are  envious  aed  ill-natured 
the  censorious  are  generally*  detested,  (e).  Most  of  the 
learned  in  the  fifteenth  century  believea  in  witchcraft, 
and  must  consequently  have  been  very  credulous  per* 
sons. 

8.  How  many  figures  are  there?  Give  the  special 
rules  of  each.  In  what  mood  and  figure  are  the  follow- 
ing syllogisms  drawn?  How  are  they  symbolically 
designated? 

All  true  penitents  will  find  merqy. 
Some  true  penitents  have  been  great  sinners. 
Some  who  have  been  great  sinners  will  find  mercy. 
Many  philosophers  have  contradicted  their  principles 
by  their  practice. 
All  who  do  so  are  dishonest. 
Some  dishonest  persons  have  been  philosophers. 

9.  What  is  an  enthymeme,  an  epicherema,  and  a  sorites  ? 
Give  an  example  of  each. 

Palkt's  Moral  Philosophy. 

1.  State  any  arguments  you  can  advance  for  or  against 
a  moral  sense  in  man. 

2.  What  is  meant  by  utilitarianism  ?  In  what  sense  is 
Paley  a  utilitarisn,  and  how  does  he  differ  from  others  ? 

3.  In  what,  according  to  Paley,  may  we  say  that 
human  happiness  does  and  does  not  consist? 

4.  What  is  the  object,  the  rule,  and  the  motive  of  vir- 
tue respectively  as  stated  by  Paley  ? 

5.  GKve  Paley's  definition  and  division  of  rights. 

6.  Give  some  accoant  of  the  rise  of  property.  Show 
its  use,  and  on  what  specific  right  it  is  founded. 

Mill's  Logio  of  Induotion. 

1.  Distinguish  between  induction  strictly  so  called, 
and  induction  improperly  so  called. 

2.  Give  Mill's  view  of  the  law  of  causation.  Is  his 
theory  of  causation  universally  held?  What  other 
theories  have  been  propounded  ? 

3.  Explain  the  four  methods  of  experimental  inquiry 
according  to  Mills*  analysis,  and  give  the  canon  of  each. 

4.  What  is  an  hypothesis  ?  What  is  its  use  in  phi- 
losophical inquiry?  What  errors  must  be  guarded 
against  in  its  use? 

5.  Explain  Mills'  view  of  the  nature  and  uses  of  ana- 
logy in  philosophical  researches. 

Stewabt's  Philosophy  of  the  Human  Mind. 

1.  State  any  of  the  advantages  arising  from  the  study  of 
the  human  mind,  and  the  method  by  which  it  should  be 
conducted. 

2.  Give  a  brief  sketch  of  Reid's  controversy  on  per- 
ception, and  the  conclusions  to  which  he  arrived. 

3.  Give  a  philosophical  definition  of  abstraction,  and 
then  sketch  the  views  of  the  nominaliBts  and  realists 
respectively. 

4.  What  is  meant  by  the  association  of  ideas?  Give 
a  dassification  of  the  laws  of  association. 

5.  State  what  Stewart  says  on  the  different  kinds  of 
memory,  and  the  means  by  which  memory  may  be  cul- 
tivated. 

6.  Distinguish  between  conception  and  imagination. 
Give  illustrations  of  both. 


Butler's  Sebmons. 

1.  What  does  Butler  mean  by  human  nature,  and  of 
what  elements  does  he  aflSrm  it  to  consist  ? 

2.  Give  his  reasons  for  asserting  the  supremacy  of 
conscience  as  a  principle  of  human  action. 

3.  In  what  sense  may  a  person  who  follows  his  appe- 
tites ordyt  be  said  to  act  contrary  to  nature  ? 

4.  Give  a  concise  abstract  of  Butler's  whole  argument, 
to  show  that  human  nature,  rightly  interpreted,  leads  in- 
variably to  the  practice  of  virtue. 
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LATIN  AND  ROMAN  HISTORY. 


TraDsUte:— 


THBSE  H0UB8  ALLOWED. 

SsonoM  L 


At  regina,  nova  pognae  conterrita  sorte, 
Fl^bat  et  ardentem  generam  moritura  tenobat : 
*'  Tame,  per  has  ego  te  lacrimas,  per  si  quia  Amatae 
Tangit  honoH  animum — spes  ta  nunc  una,  flenectae 
Ta  requiea  miserae,  decus  imperiamque  Latini 
Te  penea,  in  te  omois  domus  inclinata  recambit-, 
Unam  oro :  deeiste  mannm  committere  Tencris. 
Qui  te  camque  roanent  ieto  certamine  casus, 
Et  me,  Tume,  faianent :  sfmul  haec  iovisa  relinquam 
Ltimina,  neo  generam  Aenean  captiya  videbo." 
Accepit  Tocem  lacrimis  Lavinia  matris 
Fla^ntes  perfnaa  genas,  cui  plurimus  ignem 
Subiecit  rnlx>r,  et  calefacta  per  ora  cncurrit. 
Indam  sanguineo  veluti  yiolaTerit  ostro 
Si  quia  ebur,  ant  mixta  rubent  ubi  lilia  mnlta 
Alba  rosa :  tales  virgo  dabat  ore  colore*. 

1.  Parse  fully,  giving  both  qmtax  and  accidence,  the 
words  sorte,  lumina,  lacrimis,  genas,  oui,  violaverit. 

2.  Give  the  present  and  perfect  tenses  iodicative  active 
and  the  supines  of  the  verbs  tangit,  committere,  manent, 
i^linquam,  videbo,  dabat. 


Translate  :^- 


Bbotion  II. 


Ac  velut  immissi  diversis  partibns  ignes 
Areotem  in  silvam  et  virgulta  sonantia  lanro, 
Ant  ubi  decursu  rapido  de  montibus  altis 
Dant  Bonitum  spumosi  amnes  et  in  aequora  currant, 
Quisque  suum  populatns  iter :  non  segnius  ambo 
Aeneas  Tumusque  raunt  per  proelia ;  nunc,  nunc 
Eluctuat  ira  intus,  rampuntur  nescia  vioci 
Pectora ;  none  totis  in  vulnera  viribus  itur. 
Murranum  hie,  atayoe  et  avorum  antiqua  sonantem 
Nomina,  per  regeeque  actum  geuus  omne  Latinos, 
Praecipitem  scopulo  atque  ingentis  turbine  saxi 
Ezcutit  effunditque  solo :  hunc  lora  et  jnga  subter 
Provolvere  rotae ;  crebro  super  ungula  pulsu 
Incita  neo  domini  memoram  proculcat  equornm. 

1.  Parse  fully,  giving  both  syntax  and  aocidence,  the 
words — partibus,  lauro,  sonitum,  quisque,  vinci,  turbine, 
proYolvere,  domini. 

2.  Give  the  present  and  perfect  teuses  indicative  activo 
and  the  supines  of  the  yerbs  currant,  rampuntur,  ezcutit, 
effhndit. 

3.  Explain  the  constraction  of  '*  itur,"  and  mention  any 
other  verbs  that  are  used  in  the  same  way. 

SionoK  nL 

Translate: — 

**  Saepe  audivi  a  m:«joribu8  natn,  qui  se  porro  poeroe  a 
tenibos  audiase  dicebant,  mirari  solitnm  C.  Fabriciam, 
quod,  quum  apud  regem  Pyrrhum  legatns  esset,  andiaset 
a  Thessalo  Cinea  esse  quemdam  Athenis,  qui  se  sapientem 
proflterstur,  enmque  dioere  omnia,  quae  faceremus,  ad 
yoluptatem  esse  referenda.  Quod  ex  eo  audientes  M*. 
Curiam  et  Ti.  Gorancanium  optare  solitos  ut  id  Samniti- 
bus  ipeiqoa  Pyrrho  persnaderetur,  quo  facilios  vind  pos- 
sent,  quum  ee  voluptatibus  dedissent.  Vixerat  M.'  Carius 
com  P.  Decio»  qui  qainqnennio  ante  earn  ooosalem  se 
pro  re  publica  quarto  consolatu  devoverat:  norateomdem 
Fabricius,  norat  Corancanius :  qui  quum  ex  sua  vita  turn 
ex  ejus,  quem  dico,  Decii  facto  jndicabant  esse  profecto 
aliqnid  natara  palcrom  atqne  praecUnim  quod  soa  sponte 
peteretur  quodque  spreta  et  oontempta  volnptate  optimos 
quisqae  seqaeretur." 

1.  Parse  fally,  giving  both  syntax  and  aocidence,  the 
words  —  poeros,  Alhenis,  omnia,  Samnitibos,  natar&, 
volnptate. 

2.  Give  the  present  and  perfect  tenses  indicative  ac- 
tive and  the  supines  of  the  yeifas  dioebant,  faoeremoa, 
penoaderetar,  vixerat. 


8.  Explain  why  audiaset,  proflteretur,  penoideretor. 
peteretur,  are  in  the  subjunctive  mood. 

Sbotion  IV. 

Translate : —     • 

'*  Haec  igitnr  lex  in  amicitia  saaoiatnr,  at  neqae  rogemt 
res  turpes  nee  fadamus  rogati.  Torpis  enim  excusatid 
est  et  minime  aodpienda  quum  in  caeieris  peooatii  torn  >; 
quis  contra  rem  publicam  se  amid  caiua  fedac  fUctto. 
Etenim  eo  looo,  Fanni  et  Soaeyola,  looati  lamiis,  at  w 
longe  proBpicere  oporteat  futora  caaoa  rei  patiiaf. 
Defiexit  jam  aliqoantulum  de  spatio  corrioaloqiie  cot 
snetudo  m^joram.  Ti.  Graoohus  regnam  oooopare  coott&i 
est  vel  regnavit  is  quidem  paucos  menses.  Nnm  4]vJ 
simile  populus  Romanus  andierat  ant  viderat?  Uw 
etiam  post  mortem  secuti  amid  et  propinqui  quid  is  P 
Scipione  effecerint  sine  lacrimis  non  queo  dioere.  Sa 
Garbooem  quocumque  modo  potuimas  propter  netm 
poenam  Ti.  Gracchi  suatinaimus.  De  C.  Gracchi  im 
tribnnatu  quid  exspeotem  non  libei  angnrari:  c^ 
deinde  res,  quae  proolivios  ad  peniioieBi,  quamnil 
ooepit,  labitur." 

1.  Parse  fully,  giving  both  qmtax  and  aoadenae.^ 
words — sanciatur,  casus,  majoram,  menses,  CaitoKB. 
pernidem. 

2.  Give  the  present  and  perfect  tenaea  indicative  ifthc 
and  the  supines  of  the  verba  prospiceie,  effecerisi,  tpm- 
sustinuimuB. 

8.  Explain  why  rogemos,  fateator,  oporteat,  effeeeria. 
are  in  the  subjunctive  mood. 

Segtiow  V. 

1.  What  was  the  duty  of  thb  Genaor?  MentioQ  ;. 
noted  Gensors.  When  was  the  ofiSce  institated,  aad  vb< 
opened  to  the  plebeians  ? 

2.  Give  an  account  of  Sporios  Cassias,  and  of  tk 
Agrarian  Law  which  made  him  famoaa. 

8.  What  were  the  laws  of  the  twelve  tables  ?  WH 
was  their  general  character? 

4.  Write  a  short  history  of  Camillaa. 

5.  What  was  the  original  Roman  law  of  debt?  H^ 
was  It  modified  ?  and  under  what  drenmstanoes. 

6.  Give  an  account  of  the  first  Saitmite  war. 

Sbotion  VI. 

1.  How  was  the  Roman  senate  filled  in  ordinaty  tlia^ 
Mention  any  special  cases. 

2.  Give  an  account  of  Tiberias  Gracchus. 

8.  What  effect  had  slavery  on  Roman  politics? 

4.  Give  an  account  of  the  fall  of  Carthage. 

5.  Write  a  short  history  of  SuUa. 

6.  In  the  time  of  Jalios  Csasar  was  the  aristocnt^ 
the  democratic  party  the  ch  ampion  of  liberty  ?   Aod  « ^1 

{To  be  continued,) 


LEGAL  POSITION  OF  INSTITUTIONS. 

The  following  summary  of  the  Literary  and  SckcL'. 
Institutions  Act,  1864  (17  and  18  Viol.,  c  112).  w»  y^- 
pared  for  the  Yorkshire  Uoioii  of  Mechanics'  Insutav 
and  is  published  for  the  information  of  Committ*^  ^ 
Institutes  genenilly : — 

AoQUismoN  OF  Land. 

Section  1. — Any  person,  being  seised  in  fee  snnpk.  "^^ 
tail,  or  for  life,  of  and  in  any  manor  or  lands  of  ftw^ 
copyhold,  or  customary  tenure,  and  having  the  f^ 
beneficial  interest  therein,  may  grant,  ooovey,  cr  ^- 
fi*anchise,  by  way  of  gift,  sale,  or  exchange,  in  ke  i^mr^ 
or  for  a  term  of  years,  any  qoantity  not  exceeding  od^  *" 
of  such  land,  whether  built  upon  or  not,  as  a  site  for  &'^ 
such  Institution,  as  hereinafter  described. 

Section  83.-.The  Aot  shall  apply  to  evaiy  iBrtrtoti' 
for  the  time  being  established  fbr  the  promotion  of  ««i^' 
Uteratore,  the  fine  arte,  for  adult  instruotioo,  ths  <Hffa»<. 
of  useful  knowledge,  the  foondatioB  or  muakotoctj* 
libnriea  or  leading-rooma  for  geaeml  aaa  uoM  "^ 
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lemben  or  open  to  the  public,  of  pablio  miueums,  galleries 
( art,  dsc. 

SectioD  6  eDAbles  equitable  owoen  to  convey  without 
lioir  trofteeB; — pioyidefl  for  granii  of  property  beloDging 
3  infants  and  lunatics. 

Section  6  enables  eorporations  and  trustees  for  public 
nd  other  purposes  to  make  grants.  « 

Section  12  incorporates  13  and  14  Vict.,  c.  28 :— **  An 
ict  to  render  more  simple  and  effectual  the  Titles  by 
hich  GongregationB  or  Sodetiee  for  Purposes  of  Religious 
\ronhip  or  Education  in  England  and  Ireland  hold  Pro- 
orty  for  such  Purposes." 

Section  IS.^All  grants,  conveyances,  and  assurances  of 
oy  site  for  an  Institution  under  the  provisions  of  this  Act 
lajr  be  made  according  to  the  form  following,  or  as  near 
ureto  as  (he  circumstances  will  admit  :— 

*'  I,  or  We,  [or  the  oorporate  litU  of  a  corporation]  under 
It  anthority  of  an  Act  passed  in  the  eifhtMnth  year  of  fler 
lajesty  Qaeea  Vietoria,  entitled  <  The  Literary  and  8cienti6c 
iMitatioaf  Aet,  1864/  do  hereby  freely  and  roluatarily,  and 
ithoot  any  raloable  consideFation  [or  do  in  eonsideration  of 
)e  sum  or  to  me,  or  us,  or  the  aaid 

lid],  grant  and  oonvey  [add,  ifnteeiscur^,  enfranchise]  to 
1  [daeription  of  the  premieee]  and  all  [my,  or  oar,  or  the 
ght,  title,  and  interest  of  the  ]  to  and  ia  Uie  same 

od  every  part  thereof,  to  hold  nnto  and  to  the  use  of  the  aaid 

and  their  successors,  or  of  the  said 
id  hii  or  their  [heirs,  or  exeeiitors,  or  administrators,  or  sue- 
MnJ,  for  the  purposes  of  the  said  Act,  and  to  be  applied  as 
Bte  for  and  for  no  other  parpoie  whatever ;  soch 

to  be  under  the  management  and  control  of  [tet 
frthtke  mode  in  «oAm4,  aind  the  peraont  by  whom,  the  InetttUm 
on  w  to  6e  mamtged  cmd  directed;  iu  eaeee  where  the  land  ie 
•rc&Mecf,  exehamgedf  or  demited,  tuucU  oovenant9  or  obligam 
mfor  titlt  may  be  added].  In  witness  thereof  the  con- 
sjing  and  other  parties  have  hereon  to  set  their  hands  and 
Mils,  [or  seals  only^  a»  ike  cote  may  be,]  this  day 

Signed,  sealed,  and  delivered  by  the  said 
in  the  presence  of 


II 


And  no  bargain  and  sale,  or  delivery  of  seisin,  shall  be 
iquisite  in  any  conveyance  intended  to  take  effect  under 
le  provisions  of  this  Act,  nor  more  than  one  witness  to 
le  execution  by  tho  conveying  party. 

SaouBrrY  of  Pbopsbtt. 
Section  20. — Where  any  Institutions  shall  be  incor- 
Mated,  and  have  no  provision  applicable  to  the  po-sonal 
n>perty  of  such  Institution,  and  in  all  cases  where  the 
lititution  shall  not  be  incorporated,  the  money,  securities 
IT  money,  goods,  chattels,  and  personal  effects  belonging 
}  the  said  Institation,  and  not  vested  in  trustees,  shall  be 
Nmed  to  be  vested  for  the  time  being  in  the  goveminff 
%  of  such  Institution,  and  in  all  prmedings,  civil  and 
iminal,  may  be  described  as  the  moneys,  securities, 
sods,  chattels,  and  effects  of  the  governing  body  of  soch 
utitution  by  their  proper  title. 

Section  21. — Any  Institution  incorporated  which  shall 
3t  be  entitled  to  sue  and  be  sued  by  any  corporate  name, 
ad  every  Institotion  not  incorporated,  may  sue  or  be  sued 
I  the  name  of  the  president,  chairman,  principal  secretary, 
r  clerk,  as  shall  be  determined  by  the  rules  and  regula- 
ons  of  the  Institution,  and,  in  de&ult  of  such  determina- 
on,  in  the  name  of  snoh  person  as  shall  be  appointed  by 
le  governing  body  for  the  oocasion  ; 
Provided,  that  it  shall  be  competent  for  any  person 
iving  a  claim  or  demand  against  the  Institution  to  sue 
te  president  or  chairman  thereof,  if,  on  application  to  the 
3verning  body,  some  other  officer  or  person  be  not  nomi- 
ftted  to  be  the  defendant. 

Section  24. — In  any  Institution  the  governing  body,  if 
ot  otherwise  legally  empowered  to  do  so,  may,  at  any 
leeting  specially  convened  according  to  its  regulations, 
take  any  bye-law  for  the  better  governance  of  the  Insti- 
ition,  ita  members  or  officers,  and  for  the  furtherance  of 
s  purpoee  and  object,  and  may  impose  a  reasonable 
ecuniary  penalty  for  the  breach  thereof,  which  penalty, 
ben  aocrned,  may  be  recovered  in  any  local  court  of  the 


tution  shall  be  situate,  as  the  governing  body  thereof  shall 
deem  expedient ; 

Provided  always,  that  no  pecuniary  penalty  imposed  by 
any  bye-law  for  the  breach  thereof  shall  be  recoverable 
unless  the  bye-law  shall  have  been  confirmed  by  the  votes 
of  three-fifths  of  the  members  present  at  a  meeting  specially 
convened  for  tho  purpose. 

Section  25. — Any  member  who  may  bo  in  arrear  of  his 
subscription  according  to  the  rules  of  the  Institution,  or 
may  be  or  shall  possess  himself  of  or  detain  any  pro- 
perty of  the  Institution  in  a  manner  or  for  a  time  con- 
trary to  such  rules,  or  shall  injure  or  destroy  the  property 
of  the  institution,  may  be  sued  in  the  manner  hereinbe- 
fore provided. 

Section  26. — Any  member  of  the  Institution  who  shall 
steal,  purloin,  or  embezzle  the  money,  securities  for  money, 
goods,  and  chattels  of  the  Institution,  or  wilfully  and  ma- 
liciously, or  wilfully  and  unlawfully,  destroy  or  injure  the 
property  of  the  Institution,  or  shall  forge  any  deed,  bond, 
security  for  money,  receipt,  or  other  instrument,  whereby 
the  funds  of  the  Institution  may  be  exposed  to  loss,  shall 
be  subject  to  the  same  prosecution,  and  if  convicted,  shall 
be  liable  to  be  punished  in  like  manner,  as  any  person  not 
a  member  would  be  subject  and  liable  to  in  respect  of  the 
like  offence. 

Section  31. — ^For  the  purposes  of  this  Act,  a  member  of 
an  Institution  shall  be  a  person  who,  having  been  ad- 
mitted therein  according  to  the  rules  and  regulations 
thereof,  shall  have  paid  a  subscription,  or  shall  have 
signed  the  roll  or  list  of  members  thereof ; 

But  in  all  proceedings  under  this  Act  no  person  shall 
be  entitled  to  vote  or  be  counted  as  a  member  whose 
current  subscription  shall  be  in  arrear  at  the  time. 

Section  82.— The  governing  body  of  the  Institution 
shall  be  the  council,  directors,  committee,  or  other  body 
to  whom  by  Aot  of  Parliament,  charter,  or  the  rules  and 
regulations  of  the  Institution,  the  management  of  its 
affau^  is  intrusted ; 

And  if  no  such  body  sliall  have  been  constituted  on  the 
establishment  of  the  Institution,  it  shall  be  competent  for 
the  members  thereof,  upon  due  notice,  to  create  for  itself 
a  governing  body  to  act  for  the  Institution  thenceforth. 

Exemption  from  Looal  Bating. 


By  the  6  and  7  Vict.,  c.  36,  intituled  '*  An  Act  to  exempt 
from  County,  Borough,  Parochial,  and  other  local  Rates, 
Land  and  Buildings  occupied  by  Scientific  or  Literary 
Societies,"  July,  1843,  it  is  enacted  : — 

Section  1. — No  person  or  persons  shall  be  assessed  or 
rated,  or  liable  to  be  assessed  or  rated,  or  liable  to  pay,  to  any 
county,  borough,  parochial,  or  other  local  rates  or  cesses, 
in  respect  of  any  land,  houses,  or  buildings,  or  parts  of 
houses  or  buildings,  belonging  to  any  Society  instituted 
for  purposes  of  science,  literature,  or  fine  arts  exclusively, 
either  as  tenant  or  as  owner,  and  occupied  by  it  for  the 
transaction  of  its  business,  and  for  carrying  into  effect  its 
purposes ; 

Provided  that  such  Society  shall  be  supported  wholly 
or  in  part  by  annual  voluntary  contributions,  and  shall  not, 
and  by  its  laws  may  not,  make  any  dividend,  gift,  or 
division,  or  bonus  in  money  unto  or  between  any  of  its 
members. 

And  provided  also  that  such  Society  shall  obtain  the 
certificate  of  the  barrister-at-law,  as  hereinafter  men* 
tioned. 

Section  2.— Before  any  Society  shall  be  entitled  to  the 
benefit  of  this  Act,  such  Society  shall  cause  three  copies 
of  all  laws,  rules,  and  regulations  for  the  management 
thereof,  signed  by  the  president,  or  other  chief  officer, 
and  three  members  of  the  council  or  committee  of  manage- 
ment, and  countersigned  by  the  clerk  or  secretary  of  snoh 
Society,  to  be  submitted  to  the  barrister-at-law  appointed 
to  certify  the  rules  of  friendly  societies. 

One  of  such  copies,  when  certified  by  such  barrister, 
shall  be  returned  to  the  Society,  another  copy  shall  be 


istrict  wherein  the  defendant  shall  inhabit,  or  the  Insti-  |  retained  by  such  barrister,  and  the  otiier  shall  be  trans- 
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mitted  by  each  hamster  to  the  derk  of  the  peace  for  the 
borough  or  county  where  the  land  or  buildings  shall  be 
ritoate,  and  shall  by  him  be  laid  before  the  recorder  or 
justices  for  such  borough  or  county  at  the  general  quarter 
sessions  or  adjournment  thereof,  held  next  after  the  time 
when  such  copy  shall  have  been  so  cei'tified  and  trans- 
mitted to  him  as  aforesaid ; 

And  the  recorder  or  justices  then  and  there  present  are 
hereby  authorised  and  required,  without  motion,  4o  allow 
and  confirm  the  same. 

And  such  copy  shall  be  filed  by  such  derk  of  the  peace 
with  the  rolls  of  the  sessions  of  the  peace  in  his  custody, 
without  fee  or  reward. 

Section  4. — The  fbe  payable  to  such  barrister  shall  not, 
at  any  one  time,  exceed  the  sum  of  one  guinea. 

Section  5. — In  case  any  such  barrister  shall  refuse  to 
certify  the  rules  as  aforesaid,  the  Society  may  submit 
them  to  the  recorder  or  justices  at  quarter  sessions,  who 
shall  and  may,  if  he  or  they  think  fit,  order  the  same  rules 
to  be  filed. 

Section  6. — Any  person  or  persons  assessed  to  any  rate 
fh)m  which  any  Society  shall  be  exempted  by  this  Act, 
may  appeal  from  the  decision  of  the  said  barrister  in 
granting  such  certificate  as  aforesaid  to  the  said  court  of 
quarter  sessions,  within  four  calendar  months  next  after 
the  first  assessment  of  such  rate  made  after  such  certifi- 
cate shall  have  been  filed  as  aforesaid,  or  within  four 
calendar  months  next  after  the  first  assessment  of  such 
rate  made  after  such  exemption  shall  have  been  claimed 
by  such  Society,  such  appellant  first  giving  to  the  clerk  or 
secretary  of  the  Society  in  question,  twenty-one  days 
previously  to  the  sitting  of  the  said  court,  notice  in 
writing  of  his  intention  to  bring  such  appeal,  together 
with  a  statement  in  writing  of  the  grounds  thereof,  and 
within  four  days  after  such  notice  entering  into  a  recogni- 
sance before  some  justice,  with  two  sufficient  sureties,  to 
try  such  appeal  at,  and  abide  the  order  of  the  said  court, 
and  pay  such  costs  as  shall  be  awarded. 

And  the  determination  concerning  the  premises  sHall  be 
conclusive  and  binding  on  all  parties. 

RiisiNG  A  Building  Fund. 
In  many  places  there  are  great  difficulties  in  raiuDg 
funds  for  a  building  for  an  Institute  by  donations.  It 
may,  therefore,  be  necessary  to  add  to  donations  by  small 
redeemable  shares  payable  by  monthly  instalments.  The 
following  is  a  form  of  prospectus  for  that  purpose : — 

MECHANICS'  INSTITUTION 

BUILDING  COMPANY,  LIMITED. 

Capital,  £ ,  in Shares  of  £1  etch. 

Depoiit,  Is.  each  Share. 

Chaibxan. 
Tbeabubeb. 

**•* ••» •■  •  •  ••••«*•  m» ■■■■■!  I     I    ■■■  mil  ■■■■■!  ■  ■■■■  •■  •  Ti  I  f  i^Bi  ■- 

Directors. 
THE  COMMITTEB  OF  THE  INSTITUTION. 

It  is  proposed  to  raise  a  sum  of  £ for  the  pnrchaie  of 

a  site,  and  the  ereetiou  of  a  building  for  the  Mechanics'  Instt- 
tation,  and  other  public  pnrpotes. 

All  donatione  and  other  sams  of  noney  available  for  a 
bnildioff  shall  be  invested  in  pmid-np  shares,  to  be  the  property 
of  the  Institntion. 

All  other  shares  to  complete  the  amoant  required  ahall  be 
paid  by  montblv  inatalments  of  one  shilling  each  share,  nntil 
the  share  be  fully  paid.  • 

Shareholders  shall  be  allowed  interest  at  the  rate  of  5  per 
eent.  per  annum,  to  commence  from  the  payment  of  the  final 
instalment. 

The  Committee  of  the  Institution  shall  from  time  to  time,  as 
they  maj  be  in  poiMSBion  of  funds,  be  allowed  to  redeem  the 
shares  bv  payment  of  the  full  amount  to  the  shareholders, 
and  the  shares  redeemed  shall  be  the  propertv  of  the  Institution. 

In  the  event  of  the  committee  being  able  to  redeem  more 


shares  than  the  shareholders  shall  offer  for  redeiiiptioa,orH 
more  shares  be  offered  than  the  committee  be  aUe  to  redem, 
the  particular  shares  to  be  redeemed  shall  be  deteminei  ^  lot 

The  building  shall  be  eommeneed  as  sooa  m  tlis  le^junl 
number  of  thures  shall  be  subscribed  for. 

Donations  to  the  building  fund  may  be  in  nuney  or  duns. 

Application  for  shares  may  be  made  to  any  ncmbs  o(  tke 
committee,  or  to 

Secretory. 


WEST  LONDON  INDUSTRIAL  EXHIBITION. 

The  closing  of  this  Exhibition  was  celebrated  by  i  ooo- 
cert,  held  in  the  Floral  Hall,  Covent  Garden,  on  Mooiir 
evening  last.  The  choir  of  the  London  Chonl  Una 
gave  their  services  on  the  occasion,  as  did  also  nhm 
well-known  Yocalists  and  instrumental  perfonnen. 

Daring  an  interval  of  the  concert,  Mr.  J.  A.  Nuh^, 
the  chairman,  accompanied  by  Mr.  Morell,  the  lenkr. 
and  several  members  of  the  committee,  appeared  Ufa^ 
platform  to  present  their  report  to  the  meeting.  Faa 
this  it  appeared  that  the  exhibition  was  origioatol  oai 
small  scale  in  Marylebone ;  bat.  such  vras  the  denre  maiv 
fested  by  thoee  interested  in  it  to  send  oontribntioDstotibi 
intended  collection,  that  efforts  were  made  to  obdio  i 
large  room,  and  so  to  increase  the  magnitade  of  tb«  di 
play.  Failing  in  several  applications  to  rent  public  la]k 
the  committee  determined  to  baild  a  temporary  place « 
a  piece  of  vacant  ground,  but  in  this  they  were  nbiectt) 
the  control  of  the  Board  of  Works,  and  ultimately  mdtt 
abandon  tiie  attempt  and  pay  £100  as  oompeonaoi. 
Then  it  was  that,  afler  some  negotiation  with  Mr.  On. 
they  agieed  to  pay  that  gentleman  £1,000  for  the  ok  i 
the  Floral  Hall  for  three  months,  and  to  give  him  a> 
one-fourth  of  the  proceeds  of  the  exhibition.  Then  vei 
no  fewer  than  1,092  exhibitors.  The  inaugural  esreDOf 
was  performed  by  the  Right  Hon.  W.  F.  Cowper,  Yhi 
Commissioner  of  Works,  asnsted  by  the  ArchUifaop^' 
York  and  others.  By  the  terms  of  their  agreemeot,  ^* 
committee  were  obliged  to  charge  one  shilling  for  adoi«' 
sion,  and  to  this  they  attribute  a  feeling  approschic: 
opposition  by  the  working  classes  themselves,  who  (^ 
sidered  they  were  practically  exdnded  by  thii  [ffx. 
There  was  no  counterbalance  of  patronage  by  the  npfc 
and  middle  classes,  and  at  length  the  chsorge  for  admi^i 
was  reduced  to  6d.  and  to  Sd.  Music,  given  by  vatk0 
of  more  than  ordinary  excellence,  was  introduced,  tf£ 
proved  to  be  so  great  a  source  of  attraction  that  the  tsc-- 
mittee  began  to  entertain  sanguine  hopes  of  sooov- 
Here  (as  stated  in  the  report)  the  agents  of  the  Dokf " 
Bedford,  the  proprietor  of  the  premiaes,  ioterfereitf^ 
forbade  the  musical  performanoes,  alleging  first  thsi  tk 
holders  of  the  neighboaring  property  objected,  sad,  •- 
coodly,  £alliDg  back  upon  the  conditions  of  the  less  ^ 
Mr.  Oye.  Tbe  hall,  therefore,  became  silent,  sod  n 
gradually  almost  deserted.  The  number  of  visiton  vk 
paid  for  admission  during  the  three  months  was  MJ^: 
the  receipts  from  all  sources  were  £1,800;  the  expesib' 
ture  is  estimated  at  £8,000.  The  committee  therefe« 
regret  that  necessity  compels  them  to  have  reoooi*  ^' 
the  funds  provided  by  the  guarantors ;  and  in  ooododai 
their  report  they  thank  those  gentlemtfi  and  all  wbobt<* 
rendered  aid. 


GOLD  AND  SILVER  MONEY  IN  FRANCE. 

The  French  writers  on  economical  and  finssctal  r^ 
jects  have  recently  collected  much  interesting  iofonuat^' 
on  the  subject  of  the  precious  metals  coined  and  io  a*^' 
lation,  and  on  the  exportation  of  gold  and  silver  con-  ^'' 
appears  that  daring  the  period  commencing  with  \9CSa^ 
ending  with  1830  there  were  struck  in  France  alverftec^ 
of  the  value  of  five  francs  each,  to  the  uaoxMi  ^< 
2,241,416,740  francs,  or  £89,666,669  128.  In  l^  «« 
stock  of  gold  and  silver  in  France  was  of  the  niw  ' 
about  80  millions  of  francs  in  gold,  and  2,150  raiOkn  d 
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Ivor  coin ;  In  1856  it  had  risea  to  2,804  mUlions  in  gold 
id  to  2,576  miUioiu  in  sQver,  or  together  about 
195,200,000.  A  oonaidenble  redaction  has  to  be  made, 
owever,  from  this  total  on  aoooont  of  the  money  which 
cm  yariona  caosea  was  re-coined.  Between  1866  and 
^  the  quantity  of  gold  and  silver  in  drcnlation  was 
xuiderably  diminished  by  French  subscriptions  to  rail- 
'ays  and  other  public  worlu  abroad,  amounting  to  abont 
thousand  millions  of  francs,  bv  loans  to  foreign  powers, 
f  expoises  in  Algeria,  Cochin  China  and  other  de- 
endencies ;  by  the  outlay  in  the  Isthmus  of  Suez ;  the 
mrchase  of  Russian  com,  and  that  of  cotton ;  by  the  cost 
f  the  expeditions  to  Syria  and  Mexico ;  and  by  the  drain 
iosed  by  the  war  in  America.  The  actual  stock  of  gold 
Dd  siWer  coin  in  circulation  in  France  in  1864  has  been 
sb'mated  at  abont  £120,000,000. 
The  import  and  export  of  the  precious  metals,  induding 
a  it  does  a  oonsidei*able  quantity  of  uncoined  metal,  does 
tot  give  an  exact  idea  of  the  increase  and  diminution  in 
he  stock  of  money,  and  there  is  moreover  a  large  amount 
arried  from  one  conntiy  to  another  by  private  individuals 
fhich  does  not  appear  in  the  official  returns.  The 
total  amount  of  gold  and  silver  imported  into 
France,  during  the  period  from  1846  to  1864,  both  in- 
sladed,  was  equal  to  £852,i»60,000,  and  the  exports  to 
£253,723,000,  thus  showing  a  large  balance  in  favour 
of  France.  The  elements  for  comparison  with  England 
ire  not  before  us,  except  for  the  period  beginning  with 
1858  and  ending  with  1863,  but  it  appears  that  during 
that  time,  while  France  received  more  than  twelve  hundred 
millions  of  francs  in  excess  of  her  exportation,  the  imports 
of  the  predoos  metals  into  England  exceeded  the  exports 
by  rather  lesa  than  a  <|uarter  of  that  sum.  The  amounts 
of  the  gold  and  silver  m  actual  circulation  in  the  principal 
states  of  the  world  in  1864  are  estimated  roughly  as  followi 
in  millions  of  francs  :— 

1848.  1856. 

France     2,230    ...    4,886 

England  1,260    ...    1,665 

United  States  of  America  ...    1,005    ...    1,200 

Holland  and  Belgium    642     ...       642 

Italy 425     ...       605 

Spain    460    ...       575 

Prussia 445    ...       460 

Austria 375    ...       400 

Russia 200    ...       450 

Sweden  and  Norway 225    ...       225 

The  annual  yield  of  all  the  gold  and  silver  mines  in 
the  world  is  about  a  hundred  millions  of  francs,  of  which 
the  gold  of  Bussia,  Australia,  and  California,  constitutes 
considerably  more  than  half,  and  the  silver  of  America 
iisarly  a  quarter.  Bather  more  than  a  quarter  of  the 
whole  is  employed  in  manufactures,  and  the  rest  is  con- 
verted into  money. 

The  enormous  absorption  of  silver  by  the  eastern  states 

of  the  world  is  one  of  the  most  remarkable  facts  in  the 

history  of  the  precious  metals.    From  the  earliest  historic 

times  the  East  has  Uken  little  else  but  silver  for  its 

commodities.    In  the  time  of  Pliny,  the  exportation  of 

precious  metals  from  the  West  was  set  down  at  from 

^.000  to  £100,000  a  year.    The  Bomans  had  their 

chief  entrepot  for  the  East  in  the  Island  of  Taprobane, 

now  called  Ceylon,  and  they  carried  on  a  considerable 

commerce  with  the  Indians,  Persians,  and  Ethiopians;  the 

Mvawla  and  stuff's  of  the  East  found  their  way  to  Europe 

long  before  the  time  of  the  crusades ;  the  Arabs  carried 

on  a  large  and  regular  trade  in  these  and  other  Asiatic 

PTodttcUons,  till  the  discovery  of  the  Cape  of  Good  Hope 

diverted  the  course  of  commerce ;  and  the  establishment 

of  the  overland  route  has  operated  to  some  extent  in  the 

^w  direction ;  but  however  and  by  whom  the  trade  has 

oeen  carried  on,  the  flow  of  silver  has  been  generally  from 

the  West  towards  the  East.    Humboldt  calculated  that 

in  the  year  1800,  the  amount  of  silver  sent  eastward 

annually  was  between  five  and  six   millions  sterling. 

A>etween  1830  and  1868,  the  large  amount  of  Sycee  silver 


received  from  China,  and  the  export  of  great  quantities 
of  English  goods  to  India,  disturbed  the  flow  of  silver 
eastward,  wnich  has,  however,  sinoe  set  in  with  more 
determination  than  ever.  In  1856,  the  balance  in  &vour 
of  the  East  was  about  six  millions  sterling.  The  exporta- 
tion of  the  precious  metals  from  Great  Britain  alone, 
during  the  seven  years  ending  with  1858,  was  more  than 
seven  millions  per  annum,  of  which  all  but  about  one- 
eighth  part  was  m  silver.  At  the  present  time  the  balance 
of  the  imports  and  exports  of  gold  and  silver  in  &vour  of 
the  East  is  calculated  at  from  twelve  to  sixteen  millions 
sterling  per  annum,  or  more  than  the  total  yield  of  all 
the  silver  mines  in  the  world.  The  enormous  production 
of  gold  in  Australia  and  California  has  heretofore  enabled 
the  Western  nations  to  part  with  their  silver  without 
great  inconvenience,  but  the  present  rate  of  export  of  the 
latter  seems  to  demand  some  new  arrangement  if  any  be 
practicable.  Nearly  all  Orientals  are  given  to  hoarding. 
It  is  believed,  says  M.  ViUiaum^,  the  French  economist, 
that  the  Egyptians  hide  away  annually  nearly  four  mil- 
lions sterling.  The  Emperors  of  Morocco  hold  it  a  point 
of  honour  to  fill  as  many  chambers  as  possible  with  gold 
and  sQver;  the  present  Emperor  is  said  to  have  ^ed 
seventeen,  and  to  have  another  in  course  of  being  filled. 
Morocco  never  parts  with  the  money  it  receives ;  and  it  is 
said,  on  the  faith  of  respectable  witnesses,  that  more  than 
2,650  millions  of  francs  (£106,000,000)  are  hoarded  away 
in  that  country,  and  that  the  Emperor's  treasure  is  of  the 
value  of  at  least  £40,000,000. 


im  ^S. 


Pabis  Sorools  and  ExHOirrxoNs. — The  works  sent 
home  by  the  pupils  of  the  French  Academy  at  Home  were 
exhibited  publicly  in  the  new  rooms  of  the  School  of  Fine 
Arts  in  Paris  on  the  17th  instant,  and  were  to  remain  on 
view  until  the  24th.  The  medals  and  decorations  awarded 
by  the  jury  of  the  Salon  of  the  present  year,  and  the  prizes 
gained  by  the  pupils  in  the  Eicole  des  Beaux-Arts,  were 
distributed  on  the  14th  instant  by  the  Minister  of  the 
Fine  Arts,  supported  by  the  various  officers  connected  with 
the  administration  of  the  galleries  of  art,  and  the  mem- 
bers of  the  various  Juries.  M.  Nanteuil,  of  the  Institute, 
and  M.  Amaury  Duvsl,  painter,  were  promoted  to  the 

Sade  of  officers  of  the  Legion  of  Honour;  and  Messieurs 
orean,  sculptor ;  Lang^e,  Hillemacher,  De  Curzon,  G. 
B.  Boulanger,  Chaplin,  Protais,  and  De  Winne,  of 
Belgium,  painters,  were  made  chevaliers  of  the  same 
order.  In  his  speech  on  the  occasion,  the  Minister  spoke 
in  high  terms  of  the  works  exhibited  by  foreign  painters 
at  the  last  Salon,  but  claimed  for  the  French  School 
decided  superiority  in  sculpture.  He  exhorted  artists  not 
to  be  led  away  by  the  public  taste  for  works  of  a  secondary 
character,  far  too  numerous  at  present,  but  to  give  more 
attention  and  to  lead  their  pupils  to  the  study  of  higher 
art  and  the  cultivation  of  pure  taste.  The  Minister 
announced  also  that  in  future  the  productions  of  the 
pupils  of  the  schools  of  Paris  and  Borne  would  be  exhi- 
bited not  only,  as  at  present,  in  the  galleries  of  the  Ecole 
des  Beaux- Arts,  but  also  at  each  succeeding  annual  exhi- 
bition. M.  Bobert  Fleury,  Director  of  the  Kew  School 
of  Fine  Arts,  gave  a  highly  satisfactory  account  of  the 
progress  of  that  establishment.  He  refen'ed  to  the 
ateliers  for  painting,  sculpture,  architecture,  and  line  and 
medal  engraving,  and  said  that  they  were  all  in  full 
operation  and  well  attended;  that  there  were  evening 
classes  for  the  study  of  design ;  that  the  number  of  courses 
had  been  increased,  and  that  professors  and  pupils  gene- 
rally exhibited  remarkable  zeal.  He  announced  the 
opening  of  a  large  lecture  theatre ;  the  commencement 
of  courses  of  instruction  in  science  applied  to  the  arts,  in 
order  to  afford  young  architects  a  knowledge  of  the  physi- 
cal laws  affecting  the  materials  required  in  their  profes- 
sion ;  the  establishment  of  spacious  galleries  containing 
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casts  from  the  antique ;  and  the  opening  of  the  library  of 
the  school.  The  Commiasion  of  the  Universal  Exhibition 
of  1867  has  given  notice  to  indostrial  artists,  deoorative 
painters,  cameo  engravers,  lithographers,  soulptors,  ^de- 
eoraton,  and  others,  to  apply  immediately  for  the  space 
they  desire  to  secure  at  the  Exhibition.  The  Committee 
of  Admission  for  thli  class  consists  of  M.  Berros,  shawl 
designer ;  M.  Braqaenic,  carpet  mannfaoturar ;  M. 
Di^terle,  decorative  artist ;  M.  Delamarre ;  M.  Labonret, 
architect;  M.  Ed.  Taigny,  ma!tre  des  requdtes.  The 
gallery  at  the  Luxembourg  has  been  re-arranged,  and  wta 
re-opened  the  other  day  to  the  public.  The  following 
recent  acquisitions  have  been  added  to  the  collection : — 
<'  Amymon^  carried  off  by  Naiads,"  Giacomotti ;  "  Com- 
munion of  the  Apostles,"  E.  Delaunay ;  "  Saint  Jean  de 
Dieu,  founder  of  the  order  of  that  name,"  £.  Lafon; 
**  Tobias  and  the  Angel,"  Gustavo  Dord ;  '*  Hunting  in 
the  marshes  of  Berry,"  Busson ;  **  Saint  Sebastien,"  Ribot ; 
"A  Fdte  at  C^enazano,"  Archenbach;  "A  charge  of 
artillery,"  Scheyer;  <<  The  Chase,"  Aligny;  <«  A  land- 
scape," Mademoiselle  Sarazin  de  Belmont ;  "  The  Infancy 
of  Bacchus/'  Banvier ;  "  A  marine  piece,"  M.  de 
Valdrome;  **The  labourer  and  children,"  Duvergw; 
"Les  Pr^cieuses  Ridicules,"  Vetter;  **Lrioemaken  at 
Asni^res-sur-Oise,"  Paul  Sover ;  **  Evening  Prayer  in  the 
Sahara,"  Guillaumet.  With  the  exception  of  the  last- 
named  picture,  the  whole  of  the  above  were  purchaaed 
fh>m  the  Salon  of  the  present  year. 

Sale  of  the  EssnvGH  Colleotiok. — A  celebrated  col- 
lection of  works  of  art  and  curiosity,  that  of  the  late  Mr. 
Antoine  Joseph  Essingb,  of  Cologne,  is  announced  for 
sale  in  September,  commencing  on  the  eighteenth  of  the 
month.  Mr.  Essingh  spent  a  portion  of  his  life  in  France 
and  the  rest  in  Prussia ;  he  was  originally  a  member  of  a 
commercial  firm  of  high  standing  in  Cologne,  that  of  H. 
J.  Essingh  and  Co.,  bat  retired  early,  and  gave  himself 
up  entirely  to  matters  of  art.  The  catalogue  inclndea 
considerably  more  than  two  thousand  items.  There  are 
some  very  fine  engravings ;  a  curious  collection  of  illumi- 
nated manuscripts  and  miniatures ;  rare  examples  of  G^- 
man,  Venetian,  and  other  glass;  china,  faieneet,  and  pot- 
tery, of  all  countries ;  some  fine  enamels ;  a  large  ooUeo- 
tion  of  Chinese  and  Japanese  productions ;  carved  works 
in  ivory,  wood,  and  stone;  a  few  Greek  and  Roman  anti- 
quities; some  remarkably  fine  specimens  of  painting  on 
glass;  ancient  arms,  embroideiy,  furniture,  and  miscel- 
laneous articles.  The  pictures  are  more  than  900  in  num- 
ber, and  inclnde  examples  of  nearly  all  the  schools — 
Italian,  Spanish,  German,  Dutch,  Flemish,  and  French. 

A  Picture  bt  Leonardo  da  Vikci,  of  the  originality 
of  which  the  owner  has  no  doubt,  is  now  in  possession  of 
Mr.  C.  F.  Dennet,  of  Ladbroke-square,  a  member  of  the 
Society,  who  is  desirous  of  submitting  it  to  the  notice  of 
connoisseurs  and  others  interested  in  the  formation  of 
public  or  private  galleries.  The  subject  is  "The  Daughter 
of  Herodiaa  receiving  the  head  of  Jcbn  the  Baptist." 


naceswere  in  action,  and  718  rolling-mills.  The  1^ 
mines  in  the  South- West  of  England,  and  the  30  dinh- 
bated  over  other  parts  of  the  United  Kingdom,  prodaoed 
214,604  tons  of  Goppsr  ore,  which  yielded  IZ^  (om^ 
metallic  copper.  The  p^noe  of  lead  ore,  priociiaUy 
galena,  was  94,4dS  tons,  which  yielded  91,283  tan  ^ 
lead,  and  641,088  ounces  of  silver.  Of  sine  ores,  nevi; 
all  being  the  sulphide  of  sine,  16,047  tons  were  obUinsi. 
producing  4,040  tons  of  metal.  Of  iron  pjritei,  oni  ii 
our  sulphuric  acid  and  aoda  works,  there  were  pfooro 
94,458  tons.  The  tin  mines  produced  more  tan  in  16(1 
than  in  any  previous  year ;  15,211  tons  ware  raised,  vfaiA 
yielded  10,108  tons  of  metallio  tin.  During  im^gM 
was  obtained  from  five  mines  id  Merionelhahire.  Ask 
produced  2,386  tons  of  auriferous  quarts,  which  yitUiA 
2,887  omices  of  gold ;  and  it  is  stated  thai,  in  eoBtlmaat 
of  various  improvements  in  amalgamation,  doe  to  itr.  V. 
Grookes,  it  is  highly  probable  thai  the  produnif 
British  gold  will  be  considerably  iBcraaaeddnnpg  tb  a* 
rent  year.  The  gross  valoe  of  the  foregoing 
prodootB  was  £89,979,887. 


CfflnotSt 
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MiNKRAL  Statistics  for  1864.— The  statistical  tables 
of  the  produce  of  the  mines  of  the  United  Kingdom  during 
the  pa«t  year  have  been  lately  published,  having  been 
prepared  under  the  direction  of  Mr.  Robert  Hunt,  F.R.S. 
It  appears  that  during  1864,  3,268  collieries  in  Qreat 
Britahi  and  Ireland  produced  92,787,873  tons  of  coal. 
Of  this  quantity,  8,800,420  tons  were  exported,  being 
an  increase  of  525,208  tons  over  the  exportations 
of  the  preceding  year.  There  were  2,351,342  tons 
brought  to  London  in  1864,  and  1,786,713  tons  in 
1863.  10,064,890  tons  of  iron  ore  were  produced 
from  the  mines  of  this  country,  and  there  were  imported 
75,194  additional  tons.  The  total  quantity  fed  612  blast- 
furnaces, which  produced  4,767,951  tons  of  pig-iron. 
There  were  exported  465.951  tons,  and  the  rest  was 
\>i'orked  up  at  127  iron-works,  where  6,262  puddling  fhr- 


AoRiouMVBB  nr  Booth  Australia.— The appranms 
agricultural  statistics  for  the  year  ending  the  Slat  Miid. 
1865,  are  as  follows :— Durinff  the  year  there  has  bees  a 
increase  in  the  number  of  holdinga  exeeeding  ooe  acnof 
748;  a  total  increase  in  the  quantity  of  freeboU  ba! 
alienated  ftx>m  the  Crown  of  462,264  acres ;  and  adems 
in  the  quantity  of  rented  land  ooeapied  of  14,056  lan 
There  is  an  increase  in  the  extent  of  eoolosad  Uod  i 
786.036  acres :  and  a  decrease  in  the  quantity  udtf  til- 
lage of  31,352  acres.  Coming  to  the  yield  of  the  foU^^- 
ing  descriptions  of  crops,  it  appears  that,  as  compared  vii 
the  previous  year,  wheat  shows  an  increase  of  531^ 
bushels ;  oats  show  a  decrease  of  836,753  busheli;  birW 
a  decrease  of  13,848  bushels  ;  maize  a  decrease  of  28ili 
bushels ;  lye  and  here  an  increase  of  2.278  bosbeli;  if 
peas,  beans,  millet,  and  sorghum  an  inoreaas  of  23^ 
bushels.  On  the  crop  of  cereals,  peas,  and  beans  there  • 
a  total  comparative  deficiency  of  881,982  busheU,  chv^ 
caused  by  the  lar^e  falling  off  in  oats,  in  greeo  cnp 
there  has  been  an  increase  as  compared  with  the  {irerp 
year  of  17^754  tons,  consisting  chiefly  of  potatoes,  h  bir 
there  is  an  increase  of  24,265  tons.  Onionsshow  a bSia 
off  of  398  cwt.  There  is  an  increase  in  the  nomlvd 
vines  planted  of  1,247.728,  but  a  deerease  in  the  qatt^ 
of  grapes  gathered  and  msKle  into  wine  or  brandy  of  1'' 
cwts. ;  and  there  is  also  a  fallinff  off  in  the  qa*D^ 
grapes  made  into  wine  or  brandy  of  1,181  cwti.;i» 
there  is  sdso  a  decrease  in  the  quantity  of  wine  poM 
of  15,691  gallons,  but  an  hicrease  in  the  qa*D^ 
brandy  manufactured  of  196  gallons.  The  avenge  wV 
I  of  wheat  throughout  the  cc^ony  has  been  14*7  boibeh  to 
the  acre;  of  oats,  18-6  bushels ;  of  polatoss,  1-9  too;i» 
of  hay,  1-1  ton. 

CoTTOH  nr  QuvBHSLAKD. — A  colonial  joensl  «^°J 
the  success  of  cotton  growing  has  this  year  ■'Ifl"'''"  • 
previous  experience  in  the  colony.  The  erop  is  goof ' 
quantity,  and  the  quality  ezcdlent.  The  imlsod  vinf^ 
appears  almost  to  have  superseded  the  Sea  Isbodifl  a- 
tivation,  a  change  probably  owing  to  an  eqa^in^/" 
the  bonus  on  either  kind^  and  to  the  prevailing  iinpn*|^ 
that  the  latter  is  hardier  and  therefore  better  able  to  ^ 
the  chances  of  the  season.  Legislative  ssncdoo  loj^r 
ment  of  a  bonus  of  £10  in  land  orders  oa  ^^^'r. 
net  ginned  cotton  will  expire  in  December  next,  M |<| 
to  be  hoped  it  will  be  renewed  at  least  fo^^f^fZ 
to  create  ftrerfi  encouragement  owing  to  the  loweeoB""* 
the  last  season.  _jj,i« 

KiNAWCB  IN  ViOTonu.— The  Legislatire  Amtmi!^ 
sanctioned  a  loan  of  £250,000.  This  amount  ^^ 
dered  necessary  by  the  works  on  the  Gedoog  line,"" 
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as  in  veiy  bad  repair  when  it  passed  into  the  hands  of 
overnment.  A  loan  of  £500,000  has  also  been  sanc- 
ooed  for  water  supply  for  the  colony  generally.  Of 
lis  amount  £^,000  will  be  handed  over  to  the  West 
ommissioners  for  Ballarat,  to  complete  their  works. 
150,000  will  be  set  apart  for  the  supply  of  Geelong,  and 
le  Kchemo  for  the  service  of  the  districts  between  lifijoift- 
ity  and  Epsom  is  estimated  to  cost  £320,000. 
New  Frdtt  in  Quekksland. — Samples  of  the  fruit  of 
16  Flacourtia,  a  tree  not  at  present  cultivated  to  any 
rtent  in  this  colony,  have  recently  attracted  attention. 
he  fruit  grows  in  clusters,  something  like  the  grape,  and 
Dearly  the  size  and  colour  of  the  black-heart  cherry. 
be  flacourtia  is  stated  to  be  an  evergreen  shrub,  or  small 
ee,  growing  to  the  height  of  10  feet.  It  is  a  native  of 
le  East  Indies,  and  perfectly  hardy  in  Brisbane,  where 
produces  its  fruit  in  great  profusion.  Being  covered 
Hh  a  vast  number  of  long  thorns,  it  is  well  calculated 
f  hedge  planting,  as  it  would,  if  properly  trained  when 
ouDg,  resist  with  equal  success  the  attacks  of  both  men 
id  cattle.  In  its  unripe  state  the  fruit  is  astringent,  and 
I  taste  somewhat  resembles  the  wild  sloe,  but  as  it  gets 
pe  it  becomes  of  a  very  agreeable  flavour.  It  ripens 
imng  April  and  May.  It  may  be  propagated  by  seeds, 
yere,  and  cuttings,  the  former  being  the  most  ready 
lethod.  It  may  be  planted  in  any  average  good  garden 
Hi  at  10  feet  distances,  and,  with  very  little  trouble,  will 
nn  a  handsome  shrub.  The  foliage  being  a  dark  green, 
Bd  the  young  shoots  a  reddish  brown,  the  effect  is  very 
ood.  There  are  other  varieties,  which  are  said  to  pro- 
Dce  larger  fruit,  but  they  are  not  sufficiently  known  to 
vraot  an  opinion  as  to  their  quality  and  productiveness. 


S0lM* 


Social  Scienob  Congress. — The  fourth  session  of  the 
ongress  to  aid  the  progress  of  the  social  sciences,  is  an- 
Donced  to  commence  at  Berne  on  the  28th  inst.,  and  to 
inniDate  on  the  2nd  of  September.  The  oommittee 
BQouQces  that  the  subscription  of  members  is  20  francs 
ar  annum,  and  that  the  card  of  membership  not  only 
nfers  the  right  of  participating  in  the  labours  of  the 
o&gress,  but  gives  the  bearer  the  further  advantage  of  a 
Nlaction  of  one-half  the  usual  rates  of  conveyance  by  the 
hemin  de  Fer  de  I'Est  of  France.  MM.  Guillaumin 
^  Co.,  14,  Roe  Richelieu,  are  anthorixed  to  grant  cards 
f membership,  but  no  London  agent  of  the  committee. is 
uned  in  the  announcement. 

QtJEKETT  MicBOsoopiOAL  Olub. — This  club,  which  is 
Oder  the  presidency  of  Dr.  Edwin  Lankester,  F.R.S., 
M  been  established  for  the  purpose  of  affording  to  micro- 
opi<«,  in  and  around  the  metropolis,  opportunities  for 
leeting  and  exchanging  ideas  without  that  diffidence  and 
Kistraint  which  an  amateur  naturally  feels  when  discuss- 
ig  scientific  subjects  in  the  presence  of  professional  men. 
J  the  prospectus  the  promoters  say : — "  The  want  of 
ich  a  club  as  the  present  has  long  been  felt,  wherein 
licroflcopists  and  studeotn  with  kindred  tastes  might 
i«et  at  stated  periods  to  hold  cheerful  converse  with  each 
"ler,  exhibit  and  exchange  8[jecimens,  read  papers  on 
Jpics  of  interest,  discuss  doubtful  points,  compare  notes 
s  progress,  and  gossip  over  those  spcKsial  subjects  in  which 
Jey  are  more  or  less  interested ;  where,  in  fact,  each 
'ember  will  be  solicited  to  bring  his  own  individual 
tperience,  be  it  ever  so  small,  and  cast  it  into  the 
'^Bory  for  the  general  good.  Such  are  some  of  the 
t>ject«  which  the  present  club  seeks  to  attain.  In  addi- 
OQ  thereto  it  hopes  to  organize  occasional  field  excursions, 
t  proper  seasons,  for  the  collection  of  living  specimens, 
>  acquire  a  library  of  such  books  of  reference  as  will  be 
lost  naeful  to  inquiring  students ;  and,  trusting  to  the 
roverbial  liberality  of  mforoscopists,  to  add  thereto  a 
omprehensive  cabinet  of  objects."  The  oidhiary  meet- 
ttgs  of  the  club  are  to  be  held  on  the  fourth  Friday  of 


every  month,  at  eight  o'clock  in  the  evening,  at  82,  Sack- 
ville-street,  FiooadiUy.  In  order  to  place  the  advantages 
of  t&is  elub  withm  the  reach  of  all,  the  annual  subscrip- 
tion has  been  limited  to  ten  ahUlings,  without  entrance 
fee.  The  Secretary,  Mr.  W.  M.  Bjrwater,  will  furnish  all 
further  particulars  upon  application  by  letter,  addressed  to 
192,  Piccadilly,  W. 

SoHObASTio  BEGiffTBATioM. — A  committee  of  school- 
masters, appointed  to  ooniider  this  subject,  has  issued  a 
circular-letter  containing  the  principal  provisions  of  the 
proposed  "  Sdiolastio  Begistration  Bill,"  and  giving  a  state- 
ment of  the  suoceas  which  the  movement  in  favour  of  it 
has  already  secured.  The  committee  wishes  to  be  pre- 
pared to  assure  the  Government  and  the  Ijeigislature  that 
schoolmasters  generally  are  favourable  to  a  Registration 
Act,  and  that  while  tiiey  desire  to  maintain  the  inde- 
pendence of  their  profession,  and  to  promote  its  efficiency, 
they  are  equally  anxious  to  advance  the  interest  of  educa- 
tion. Signature-sheets,  therefore,  accompany  the  letters, 
to  be  signed  by  those  who  are  favourable  to  the  principle 
of  registration.  The  committee  has  unanimously  resolved, 
after  careful  and  long'deliberation,  to  withdraw  the  dause 
which  would  prevent  an  unregistered  person  from  recover- 
ing fees  in  a  court  of  law,  and  to  suggest  that  any  penal 
enactment  be  restricted  to  the  assumption  by  any  un- 
registered teacher  of  such  a  title  as  would  signify  that  be 
had  been  registered.  The  Hon.  Secretary  to  the  com- 
mittee, Mr.  Barrow  Rule,  of  Aldershot,  will  be  happy  to 
give  further  information  to  any  who  may  apply  for  it. 

MsMORtAL  TO  THE  LATE  BiE  JosEPH  Paxton. — A  Com- 
mittee, which  includes  the  Duke  of  Devonshire,  the  Duke 
of  Sutherland,  Earl  Granville,  Viscount  Palmerston,  the 
Right  Hon.  W.  E.  Gladstone,  M.P.,  and  many  other 
influential  names,  has  been  formed  for  raising  the  neces- 
sary funds  to  erect  a  monument  to  perpetuate  the  memory 
of  Sir  Joseph  Ptoton.  It  is  thought  that  no  memorial 
can  be  more  appropriate  than  a  statue  in  marble,  to  be 
placed  in  the  garden  of  the  Crystal  Palace  at  Sydenham. 
A  most  eligible  site  for  this  purpose  presents  itself,  in  the 
midst  of  the  beautiful  landscape  garden  with  which 
Paxton's  genius  and  name  are  so  closely  associated,  and 
within  sight  of  the  Palace  itself,  and  of  the  residence  in 
which  he  passed  a  great  part  of  the  last  ten  years  of  his 
life.  It  is  proposed  to  entrust  the  execution  of  the  statue 
to  Mr.  Spence,  of  Rome,  to  whom  Sir  Joseph  sat  for  a 
host  within  a  few  months  of  his  death.  A  general  sub- 
scription list  will  be  opened  and  contributions  received, 
which  may  be  of  any  amount  so  as  to  embrace  a  largo 
number  of  subscribers,  and  thus  give  the  memorial  as  wide 
and  popular  a  character  as  possible.  Subeoriptioas,  with 
the  name  and  address  of  the  sender,  are  requested  to  be 
forwarded  to  Geo.  Grove,  Esq.,  Crystal  Palace,  Honorary 
Secretaiy,  to  whom  all  cheques  aod  post-office  orders  may 
be  made  payable  and  postage  stamps  transmitted.  Sub- 
scription lists  have  also  been  opened  at  the  London  and 
Westminster  Bank ;  the  London  Joint  Stock  Bank ;  the 
London  and  County  Bank ;  the  Union  Bank  of  London  ; 
Messrs.  Coutta  and  Co.;  Messrs.  Drummond's;  and 
Messrs.  Herries,  Favquhar,  and  Co. 

HoKouB  TO  SoiENOB.— The  Emperor  of  the  French  has 
lately  nominated  Mr.  Clandet  a  Chevalier  de  la  Ligion 
tTHonfietir.  Mr.  Claudet  is  one  of  the  oldest  members  of 
the  Society  of  Arts,  is  a  Fellow  of  the  Royal  Society,  and 
is  well-known  as  the  introducer  of  the  Daguerreotype  into 
this  country  and  for  his  discoveries  in  connection  with  it, 
especially  the  use  of  chloride  of  bromine  in  the  process, 
by  means  of  which  its  rapidity  was  increased  one  hundred- 
fold. This  discovery  was  communicated  to  the  Royal 
Society  in  1841,  and  it  then  became  generally  known  and 
adopted.  The  increased  facility  thus  afforded  to  the 
practice  of  the  art  helped  mainly  to  bring  it  so  largely 
mto  use. 

Relief  in  Camcbr.— It  is  stated  that  Dr.  Brandini,  of 
Florence,  has  discovered  a  real  alleviation  for  the  tor-- 
mentfl  caused  by  this  malady.    In  his  account  of  his  dis- 
covery he  says  that  one  of  his  patients,  aged  71 ,  at  the 
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hospital  of  Santa  Maria  della  Scala,  being  afiBioted  with 
cancer  on  the  tongne,  in  the  midst  of  his  torments  asked 
for  a  lemon,  the  jaice  of  which  almost  immediately 
diminished  the  pain.  The  patient,  on  finding  this,  asked 
for  another  on  the  following  day,  and  it  gave  him  still 
greater  relief  than  before.  This  led  Dr.  Brandini  to  try 
citric  acid  itself,  in  a  crystallised  state.  A  gargle  was 
composed  of  4  gr.  of  the  acid  in  350  gr.  of  common  water, 
and  it  entirely  carried  off  the  pain ;  on  its  reappearing  the 
same  remedy  was  repeated  with  the  same  snooess.  In  the 
coarse  of  a  month  this  treatment  not  only  delivered  the 
patient  from  all  suffering,  but  even  reduced  the  swelling 
of  tha  tongne  very  considerably.  Dr.  Brandini  had  also 
tried  the  same  remedy  in  other  cases  with  similar 
results. 

The  Empbbob's  Pbize. — ^The  grand  prize  given  by  the 
Emperor  for  the  annnal  competition  of  the  pupils  of  the 
Lycees,  or  high  schools,  of  Paris  and  Versailles,  is  not  a 
mere  honorary  award,  but  carries  with  it  substantial  bene- 
fits ;  the  fortunate  winner  of  it  receives  a  large  gold 
medal,  on  which  his  name  and  the  object  for  which  it  was 
given  are  engraved,  and  also  a  copy  of  the  Latin  classics, 
splendidly  bound,  impressed  on  the  sides  with  the 
Imperial  arms,  and  wiUi  a  special  inscription.  The 
Laureate  is,  moreover,  relieved  from  the  conscription — 
the  cost  of  a  substitute  being  at  present  2,800  francs— and 
he  may  go  through  all  the  studies  of  the  law,  medicine, 
or  other  schools,  without  any  expense  whatever — privileges 
equal  in  value  to  from  fifty  to  sixty  pounds  a  year. 


€BtttssatHnm, 


SaUnts. 


Ventilation. — Sib, — The  note  in  your  last  number 
on  this  subject  does  not  lead  to  any  very  decided  solution 
of  the  great  problem  of  how  to  keep  down  the  tempera- 
ture of  public  buildings,  or  how  to  furnish  a  dense  crowd 
with  pure  air  without  introducing  disagreeable  or  even 
dangerous  drafts.    All  the  endeavours  of  General  Morin 
conteesedly  failed,  and  the  double  envelope  proposed  by 
M.  Regnault  would   only  have  the  effect  of    slightly 
lowering  the  internal  temperature  when  the  buildingis  ex- 
posed to  the  intense  beat  of  the  sun,  in  no  way  conducing 
to  the  supply  of  pure  air,  and  a  mode  of  construction  that 
would  be  of  no  avail  during  the  night  hours.    Continued 
watering  of  the  roof  is  a  most  vicious  phm,  because  it 
tends  to  check  the  natural  alacrity  of  heated  air  to  rise. 
As  long  as  we  insist  on  having  our  ceilings  made  air-tight 
with  lath  and  plaster,  or  otherwise,  we  shall  discover  no 
real  or  permanent  remedy  for  the  heat,  stifling  air,  and 
water  running  down  the  walls  of  our  public  buildings,  a 
certain  sign  of  the  absence  of  ventilation,  when  crowded 
with  human  beings.     Our  courts  of  law  and  justice  are 
wretched  examples  of  either  total  absence  of  ventilation, 
or  of  such  miserable  expedients  as  aniount  to  nothing. 
Their  state  is  much  aggravated  because  the  mephitic  vapour 
exhaled  by  raving  counsel,  anxious  dients,  prosecutors, 
criminals  and  witnesses,  is  far  greater  than  under  ordinary 
circumstances.    Let  the  ceilings  be  of  lath  only,  without 
the  plastering,  and  so  construct  the  roof  as  to  render  it  a 
ventilator  throughout  every  portion  of  it,  then  the  foul 
and  heated  air  will  rise  bodily  from  the  whole  area  of  the 
room  and  disperse  itself  in  the  atmosphere,  while  no  water 
will  be  found  running  down  the  walls  into  pools  on  the 
floor  as  I  have  f)%quently  seen  it.    Fresh  air  is  sure  to  find 
its  way  in  somewhere,  or  at  any  rate  a  band  of  perforated 
zinc  several  feet  broad  all  round  the  four  walls  of  the 
room  at  a  proper  height  from  the  floor,  would  ensure  that 
object.    I  speak  from  experience,  having  been  present  at  a 
ball,  given  in  the  hottest  season,  in  an  unfinished  building 
of  which  the  ceilings  were  only  lathed — ^not  plastered — 
and,  notwithstanding  the  lights  and  company,  the  at- 
mosphere of  the  rooms  was  as  cool  as  the  outward  air.— 
Hem  BY  W.  Rbvelet. 
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Examinations  for  1866. 

The  Programme  of  Examinations  for  1866  is 
now  published,  and  may  be  had  gratis,  on  ap- 
plication to  the  Secretary.  A  copy  has  been 
forwarded  to  each  Institution  and  Local  Board. 

ItffmMngs  0f  InstitutumSi 

♦ 

• 
Hyde  Meohakios'  Institution. — The  thirteenth 
annual  report  says  that  during  the  year  more  than  200 
nseful  works  have  been  added  to  the  library.  The  Hyde 
Book  Club  has  again  proved  a  useful  feeder  to  this  library, 
and  has  contributed  its  quota  towards  enlargement,  whilst 
the  remainder  have  been  added  by  private  gifts,  or  by 
parchase.  The  collection  now  approaches  1,900.  Anew 
catalogue  has  been  compiled  at  some  oonriderible  trouble 
and  expense.  The  last  report  recorded  an  increase  of  50 
per  cent,  in  the  number  of  members  of  the  Hyde  Book 
Club;  notwithstanding  the  improvement,  however,  it  was 
resolved  to  completely  alter  the  system  of  management. 
It  has  been  arranged  to  abolish  the  rotation  of  books,  and 
(o  establish  a  book  store  at  the  Mechanics'  Institution 
library ;  to  allow  members  to  make  their  exchanges  there 
at  pleasure ;  to  consult  the  whole  of  the  club  as  to  the 
choice  of  books ;  to  issue  a  quarterly  list ;  and  to  connect 
the  club  with  Mudie's  Library,  so  as  to  have  constantly  iii 
circulation  a  proportion  of  the  very  newest  works.  The 
Dew  plan  has  resulted  in  an  addition  of  25  per  cent,  of 
Dew  members.  The  Elementary  Classes  have  not  quite 
kept  up  to  the  numbers  and  receipts  attained  to  the  pre- 
nous  year,  which  was  a  nearly  four- told  increase  upon 
[he  preceding  one.  The  attendance  has  been  somewhat 
Interfered  with  by  the  precarious  nature  of  trade  in  the 
district,  and  by  the  opening  of  several  rival  classes. 
B'rench  and  German  Classes  have  been  opened,  and  the 
attendance,  though  small,  is  very  regular.  The  lecture 
course  has  been  on  the  whole  well  attended  and  successful, 
and  the  committee  having  charge  of  this  section  have 
been  enabled  to  hand  over  a  surplus  to  the  Institution 
foods  of  nearly  £18.  Encouraged  by  the  support  given 
to  the  first  flower  show,  the  directors  resolved  to  hold  a 
second,  upon  a  more  liberal  plan.  The  exhibition  resulted, 
however,  in  a  small  loss  to  the  Institution.  The  success 
of  the  day  school  has  been  satisfactory.  There  has  been 
a  steady  increase  in  the  numbers,  and  the  receipts  paid  by 


the  teacher  for  accommodation  prove  a  small  auxiliary  to 
the  funds  of  the  Institution.  The  efforts  made,  by  the 
directors  to  establish  annual  flower  shows  of  a  superior 
character,  have  led  *  to  the  formation  of  a  '*  Cottage 
Gardeners*  Association  "  in  connection  with  the  Institu- 
tion, and  a  considerable  number  of  members  have  been 
enrolled.  Besides  paying  off  a  small  debt,  due  to  the 
treasurer  at  the  commencement  of  the  year,  of  £6  Is.  2Ad., 
the  directora  have  been  enabled  to  meet  the  varioua 
charges  of  the  year,  to  extend  the  working  of  several  of 
the  departments  of  the  Institution,  and  to  announce  a 
balance  in  the  hands  of  the  treasurer  of  £24  lis.  Sd.,  the 
income  having  been  £250  18s.  5d. 


EXAMINATION  PAPERS,  1866. 

( ConHmtedfrom  pag%  638. ) 

The  following  are  the  Examination  Papers  set  in  the 
various  subiects  at  the  Society's  Final  ExaminationB,  held 
in  April,  1866  :— 

FRENCH. 

THREE  HOURS  ALLOWED. 

Part  I. 

Candidates  for  a  Third-class  Certificate  are  requested 
to  translate  into  English  the  following  extract,  and  to 
answer  the  grammatical  questions  thereto  annexed,  in  the 
order  in  which  they  ai*e  placed.  This  first  Part  is  all 
that  will  be  expected  of  them. 

Translate  into  English : — 

L'Eimite  Pierre  traversa  ITtalie,  passa  les  Alpes,  por- 
courut  la  France  et  la  plus  grande  par  tie  de  TEorope, 
embrasant  tous  les  cceurs  du  z^le  dont  il.^tait  d6vonS.  II 
voyageait  mont^  sor  une  mule,  uu  crucifix  ^  la  main,  lea 
pieds  nus,  la  t^te  d6couverte,  le  corps  ceint  d'une  grosse 
corde,  couvert  d*un  long  froo  et  d'un  mantean  de  Tdtoffe 
la  plus  grossi^re.  La  singularity  de  ses  veiements  ^tait 
un  spectacle  pour  le  peuple ;  I'aust^rit^  de  ses  mosurs.  sa 
charit^,  la  morale  qu'il  prechait,  le  faisaient  r^v6rer 
conune  un  saint. 

11  allait  de  ville  en  viUe,  de  province  en  province,  im- 
plorant  le  courage  des  uns,  la  piut^  des  autres;  tantdt  il 
se  montrait  dans  la  chaire  des  6glises,  tantdt  U  prSchait 
dans  les  chemins  et  sur  les  places  publiques.  Son  Elo- 
quence ^tait  vive  et  emport^e,  remplie  d'apostrophee  v€« 
h^mentes  qui  entrainaient  la  multitude.  II  rappelait  la 
profanation  des  saints  lieux  et  le  sang  des  Chretiens  veraE 
par  ton*ents  dans  les  rues  de  J^iusalem;  il  invoquait  tour 
i  tour  le  ciel,  les  saints,  les  anges,  qu'il  prenait  &  tdmoin 
de  la  vdritE  de  ses  rdcits ;  il  s'adressait  &  la  montagne  de 
Sion,  ^  la  roche  du  Calvaire,  au  mont  des  Oliviersi  qu'il 
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&iBait  retentir  de  sanglota  et  de  g^misBements.  Quand  il 
De  tronvait  plus  de  paroles  poor  peindre  lee  malhears  des 
fiddles,  a  monirait  aux  aMistanta  le  crucifix  qu'U  porUit 
aveo  lai ;  taDtdt  il  ae  frappait  la  poitrine  et  ae  meurtriBsait 
le  MID,  tantdi  il  rereait  on  torrent  de  larmes. 

Le  people  ae  presBait  en  foule  anr  lea  traces  de  Pierre. 
Le  pi^icateor  de  la  gnerre  aainte  6tait  partout  re9U 
comme  nn  envoy^  de  Dieu ;  on  s*estimait  heurenx  de  toa- 
cher  aea  vdtements ;  le  poU  arrach6  2k  la  male  qu'il  mon- 
tait  €tait  consery^  comme  une  sainte  relique.  A  sa  voix 
les  diffigrends  s'apaisaient  dans  les  families,  les  pauvres 
^talent  seeonms,  la  d^Sbanche  rougismit  de  les  exc^s ;  on 
DO  parlait  que  des  vertus  de  T^loquent  c^nobite ;  on  ra- 
Gontait  aea  aust^rit^s  et  ses  miracles ;  on  r6p6tait  ses  dis- 
coors  ^  oeux  qui  ne  les  avaient  point  entendus  et  qui 
n'avaient  pu  s'^difier  par  sa  presence. 

MioHAUD,  *'  JBistoire  des  Croisadet,'* 

1.  Parse  the  first  two  sentences  of  the  above  extract. 

2.  Write  the  five  primitive  tenses  of  all  the  verba  con- 
tained above,  each  verb  to  be  given  in  a  separate  line. 

S.  Put  the  article  and  a  suitable  epithet  before  each  of 
the  following  nouns,  so  as  to  show  its  gender : — JExerciee, 
$iUt  arbre^  feuUlage,  dent,  rage,  peur,  tonnerre,  nef,  criputeule, 

4.  Give  the  adjective  that  corresponds  to  each  of  these 
subatantivea  which  occur  in  the  extract : — Cctur,  fnam, 
corptt  nngulariUt  auaUritS,  moeurtt  vilU,  provinUy  courage, 
jniti,  igliee,  lieu,  tang,  eiel,  ange,  guerre,  poU,  voix,  ezcit, 
ffertu,  mirade. 

5.  What  remark  doea  the  apelling  of  vcyageaU  saggeat 
(4th  line  of  the  extract)? 

6.  What  peculiarities  of  orthography  are  there  in  the 
oonjagation  of  such  verbe  as  €tvaneer,  eetayer,  rMler,  ap- 
pder,  r^feterf 

7.  Letpieds  nw  (4th  and  6th  lines).  There  is  another 
way  of  expressing  bare-footed  in  BYench.  State  how  this 
other  oonatroction  affects  the  article  and  the  spelling  of 
NiM.    To  what  other  adjective  does  the  same  rule  apply  ? 

8.  Explain  the  spelling  of  the  past  participle  entindue 
in  the  last  line  but  one. 

9.  LepoU  arraehi  &  la  tntde,  &c.  The  preposition  ^  will 
here  be  rendered  by  **  from."  Can  you  name  other  verba 
after  which  the  preposition  d  is  thus  used,  instead  of  def 

10.  Lee  dtffinende  e^ogpauaitnt  done  lee/amilUe  (sixth  line 
fit)m  the  end).  Show  by  several  similar  examples  how 
much  more  ft^quently  the  reflective  voice  is  used  in  French 
than  in  English. 

11.  Write,  with  all  their  variations  of  form,  according 
to  gender  and  number,  the  words  which  corre^ond  in 
French  to  my,  tkg,  hie,  her,  ite,  our,  your,  their  ;  mine,  thine, 
kit,  here,  ite,  oure,  youre,  theire. 

12.  Give,  with  suitable  examples,  any  three  important 
ralea  on  the  syntax  of  the  verb  m  French,  comparing  or 
oontrasting  that  language  with  your  own  as  much  as  pos- 
sible. 

18.  Write  the  French  names  of: — 1.  The  most  com- 
mon animals,  domestic  and  others ;  2.  Flowers  and  ve- 
getables; 8.  Trees  and  fruits;  4.  The  principal  pieces 
of  fhmitore  of  a  house ;  6.  The  most  common  metals 
and  mioerals. 

14.  Conjugate  the  preterit,  the  imperative,  and  present 
iobiimctive  of  the  verbs  devenir,  ee  npentir,  ae  prSvahir, 
and  mdtre. 

Part  II. 

Candidaiea  for  a  Second-class  Certificate  are  to  answer 
the  questions  Nos.  9,  10, 11,  and  12  in  Part  I.,  together 
with  those  in  Part  IL,  and  to  translate  the  English  ex- 
tract and  idiomatic  expreMions  which  follow. 

1.  What  is  the  exact  purpose  of  the  pronoun  voue  in 
the  following  quotation  ? 

Maint  estafier  aoooort ;  on  voue  happe  notre  horn  me, 
On  voue  I'^chine,  on  voue  Tasaomme. 

Jjk  FONTAIKE. 

2.  Exi)1ain  and  correct  the  mif^take  in  the  following 
oonetru<*tion  of  the  pronoun  : — 11  n'entcndra  pas  raisou, 
il  n'a  jamais  voulu  Tentondrc. 


Si  vous  voulez  qu'on  vous  rende  justice, reodob m^ 
autros. 

8.  Give,  with  examples,  all  the  rales  for  the  on  of  th| 
subjunctive  mood  in  French. 

4.  What  ia  the  diffisrenoe  of  meaiiing  impUadbjf  ii^ 
difference  of  apelling  in  these  two  exprssnons  ? 

Le  pea  de  bont^  qu'il  m'a  numirt 

Le  pen  de  bont^  qu'il  m'a  montrk 

Complete  the  sentence  in  each  case. 

Translation : — 


As  Sir  Boger  is  landlord  to  the  whole  ooogregtti(B/:4 
keeps  them  in  very  good  order,  and  will  so&r  nobodj  si 
sleep  in  it  besides  himself;  for  if  by  chance  be  hisbKi 
surprised  into  a  short  nap  at  sermon,  upon  rsooveniif  ool 
of  it  he  stands  up  and  looks  about  him,  and  if  beieaiar^ 
body  else  noddmg,  either  wakes  them  himself,  cr«i^ 
his  servants  to  them.  Several  other  of  the  old  fa^i 
particularities  break  out  upon  these  oocaalons  S«^ 
he  will  be  lengthening  out  a  verse  in  the  singing  hta 
half  a  minute  after  the  rest  of  the  congregation  iuniai 
with  it ;  sometimes,  when  he  is  pleased  with  thecibr 
of  his  devotion,  he  pronounces  "  Amen"  threeor  footisi'l 
to  the  same  prayer;  and  sometimes  standi  up,  tkil 
everybody  else  is  upon  his  knees,  to  count  the  (xnpp^ ' 
tion,  or  see  if  any  of  his  tenants  are  missing.  Tn 
authority  of  the  knight,  though  exerted  io  thit  otf 
manner  which  accompanies  him  in  all  circnmiuifct' < 
life,  has  a  very  good  effect  upon  the  parish,  who  are  i.^ 
polite  enough  to  see  anything  ridicalous  in  his  beh&nv; 
besides  that,  the  general  good  sense  and  wortbioefli<^l! 
character  make  his  friend  observe  these  little  siDguU-TH 
as  foils,  that  rather  set  off  than  blemish  his  good  qoilitA 
As  soon  as  the  sermon  is  finished,  nobody  presumeitpf: 
till  Sir  Boger  is  gone  out  of  the  choich.  The  kni^ 
widks  down  from  his  seat  in  the  chancel  between  tdo  .4 
row  of  his  tenants,  that  stand  bowing  to  him  on  esch^fis  i 
and  every  now  and  then  inquires  bow  such  a  ooe'i  li'Vr  I 
mother,  or  son,  or  father  do,  whom  he  does  not  sh  ' 
church ;  which  is  understood  as  a  secret  reprimand  tats 
person  that  is  absent.  Anniscs 

Idioms: — 

1.  Tenez-le  vous  pour  dit. 

2.  11  ne  sait  ot  donner  de  la  t^te. 

3.  11  nage  entre  deux  eaux. 

4.  Je  n'ai  pas  mes  coud^es  frabchea. 
6.  lis  travaiilent  Ik  qui  mieux  mieox. 

6.  On  lui  a  ooup^  I'herbe  sous  le  pied. 

7.  Poo8sezleur  Y6p6t  dans  les  reus. 

8.  Vous  n'y  allez  pas  de  main>morte. 

9.  J'en  ai  de  reste. 

10.  Nous  sommes  log6s  k  la  m6me  enaei^ 

11.  Prenez  la  balle  au  bond. 

12.  Je  suis  des  votres. 

Part  III. 

Candidates  for  a  First-claos  Certificate  an  expectri^ 
titmslate  the  above  idioms  and  the  extract  (down  lo  "f 
missing"  only),  and  to  answer,  in  French,  thegrBBflitfi<* 
questions  Nos.  1,  2,  and  4  (Part  U.),  as  also  the  toU^ 
ing: — 

lAterature.'-l.  BUte  what  yoo  know  of  either  BdUb* 

Bayle. 

2.  Give  a  short  aoconnt  of  any  one  work  of  F<e<» 
Massillon,  or  Louis  Racine. 

J7utorv.— Write  a  r^sifm^  of  the  last  fifteen  yean  v* 
reign  of  Louis  XIV.;  or,  if  you  prefer  it,  dwell  tt  «* 
length  upon  any  one  important  event  of  that  period. 

( To  be  continued,) 


MUSICAL  FETE  AT  DRESDEN. 

Daring  the  early  part  of  the  week  endif^  89  Jul;  ^ 
the  town  of  Di-esden  was  thrown  into  a  state  ef  o^^ 
ment  by  a  "  Sanger  Fest,"  or  Monstrr  Choiml  3tf««'^'; 
a  magnitude  unprecedented  in  thisorperiwfiiD^^ 
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antiy.  A  baildiog  somewhat  reaembliag  in  atyle  those 
»t  htkve  beea  raised  of  late  yean  in  England  and  else- 
tere  for  industrial  exhibitions,  and  capable  of  containing 
out  26,000  penonsi  had  been  constracted,  on  porpoae  for 
e  oocaaioD,  on  the  right  bank  of  the  Elbe,  about  a  mile 
m  the  town.  Being  intended  for  a  music  hall,  it  was 
alt  of  wood,  and  the  interior  was  decorated  with  paint- 
gs  and  traofparencies  illustrative  of  German  histo^and 
t.  Nearly  one-half  of  the  ground-floor  was  occupied  by 
e  orchestra,  calculated  to  contain  12,000  singers,  besides 
e  instrumental  performers,  the  remainder  of  the  space 
ing  left  to  the  audience,  for  the  upper  classes  of  which 
ire  al^  galleries,  which  ran  round  the  greater  part 
the  builiiug.  The  exits  and  entrances,  as  well  as 
e  ventilation,  were  admirably  managed,  so  that,  not- 
ithstandiog  the  heat  of  the  weather,  little  incon- 
fiieoce  was  felt  from  it,  as  any  spectator  who  wished  to 
\  into  the  open  air  could  easily  do  so  from  any  part  of 
6  building.  The  singers,  who  were  to  take  a  part  in 
lis  great  national  festival  had  been  invited  fh)m  every 
ime  and  region  where  Germans  are  to  be  found.  Each 
these  choral  bands  was  preceded  in  the  great  procession 
r  a  silk  banner,  showing  whence  they  came;  and  on 
leae  might  be  read,  not  only  countries  like  Hungary, 
^hleswig-Holatein,  and  others  bordering  on  Germany, 
It  Australia,  New  York,  Cincinnati,  and  even  China. 
All  these  choral  societies  had  been  supplied  with  the 
iQsic  and  parts  which  they  were  expected  to  sing,  and 
uu,  as  they  came  prepared,  it  was  not  so  impracticable 
might  have  beeo  expected  for  the  conductor  to  direct 
«  vocalization  of  this  monster  chorus. 
Oo  Monday,  which  was  the  great  day  of  the  Festival, 
le  singers  assembled  under  their  respective  banners  in  a 
otfal  place  in  the  town,  near  the  residence  of  the 
iniater,  M.  de  Beust,  and  thence  they  walked .  eight 
ireast  in  procession  through  the  principiU.  streets  and  over 
le  bridge  to  the  great  Music  Hall.  The  streets  were 
Imirably  kept,  no  carriage  being  allowed  in  those 
fOQgh  which  the  procession  passed,  and  some  idea  of 
leir  numbers  may  be  formed  from  the  fact  that,  although 
arching  quick  step,  and  with  little  incidental  interrup- 
oo,  the  procession  occupied  four  hours  and  a  half  in 
iiog  past.  Notwithstanding  the  cheers  and  the  flowers 
tth  which  they  were  greet^  from  almost  every  window 
ider  which  they  passed,  and  the  more  substantial  solace 
'  beer  offered  them  from  many  an  open  door,  the  greater 
irt  of  them  must  iiave  been  greatly  oppressed  with  heat, 
ist,  and  fatigue  before  they  reached  the  Music  Hall, 
evertheless  they  sang  lustily  through  the  evening,  and 
le  effect  of  some  of  the  National  German  ballads,  sung 
f  eleven  or  twelve  thousand  voices  in  chorus  will  not 
isily  be  forgotten  by  any  one  present  who  had  any  feel- 
g  for  music. 


PARIS  UNIVERSAL  EXHIBITION  OF  1867. 

The  Imperial  OommiBsion  has  issued  a  series  of  regula- 
)ns  concerning  the  important  section  of  the  Exhibition 
hich  is  devoted  to  objects  specially  connected  with  the 
aelioration  of  the  physical  and  moral  condition  of  the 
tpulation^-such  as,  the  means  and  methods  of  infant 
tucation :  books,  and  other  means,  for  adult  and  family 
iucation  ;  economic  furniture,  clothing,  and  articles  of 
od ;  popular  and  working  costumes ;  cheap  habitations ; 
iplements,  tools,  processes,  &c.  These  regulations  only 
;>ply  to  French  exhibitors,  but  they  furnish  hints  for  all 
le  world. 

Seven  committees  have  been  formed  for  the  admission 
:  objects  iu  this  section ;  and  five  of  these  committees 
re  charged,  moreover,  with  the  task  of  arranging  a  pre- 
iratory  exhibition,  which  is  to  take  place  in  the  Palais 
»  rindustrie,  in  the  Champs  Elys^es,  but-  will  not  be 
pen  to  the  pablic. 

The  whole  of  the  expenses  of  arrangement  will,  in  the 
ISO  of  this  preparatory  exhibition,  be  borne  by  the 
n  penal  Commission.    No  articles  will  be  admitted  to 


this  section  of  the  French  portion  of  the  Universal  Ex- 
hibition but  such  as  have  been  previously  received  into 
the  preliminary  exhibition,  but  objects  which,  on  account 
of  tneir  weight,  size,  or  other  circumstances,  are  difficult 
to  transport,  will  be  examined  by  the  committee,  or  its 
delegates,  at  the  prodticer's  house. 

Measures  of  thu  character  tend  greatly  to  produce  that 
completeness  for  which  the  French  exhibitions  are  already 
remarkable ;  and  it  is  certainly  the  duty  of  every  nation 
to  consider  how  the  most  complete  collection  may  be 
made  in  each  of  its  sections  and  classes.  From  the  very 
nature  of  some  articles  such  preliminary  exhibitions  would 
be  next  to  impossible^  and  comparatively  useless,  if  prac- 
ticable, while  in  others,  the  position  of  this  cotmtry, 
amongst  exhibiting  nations,  will  depend  in  a  great 
measure  on  the  soundness  of  the  preliminary  steps  that 
may  be  taken.  There  have  been  many  admirable  local 
exhibitions  of  late  in  England,  and  it  is  worth  consideia- 
tion  whether  the  intervening  time  might  not  be  well  ooca- 
pied  by  preliminary  exhibitions  of  various  kinds,  for  it  is 
not  the  country  that  sends  the  largest  amoiut  of  contri* 
bntions,  but  that  which  sends  the  choicest  and  best 
arranged  collection,  which  will  make  the  best  figure.  A 
superabundance  of  objects  diverts  the  attention  from  the 
most  important  amongst  them ;  while  a  weU-oonoeived 
and  well-executed  plan  sets  everything  off  to  the  best 
possible  advantage. 

England  has  a  year  before  her  for  preparation ;  her  re* 
sources  are  immense,  and  she  ought  to  make  the  most  of 
the  opportunity,  and  show  the  world  in  1867  that  her 
skill,  science,  and  art  have  been  advancing  with  her  trade 
and  commerce. 

The  Imperial  Commission  has  adopted  a  different  sys- 
tem for  its  working  than  that  which  has  hitherto  been 
employed  on  such  occasions  in  France;  the  oentral 
administration  only  employs  at  present  between  twenty 
and  thirty  persons,  and  much,  of  the  preliminary  work  at 
least,  will  be  done  by  local  and  special  committees. 
Ninety-five  committees,  or  juries  of  admission,  correspond- 
ing with  the  number  of  classes  in  the  arrangement 
adopted,  have  been  appointed  to  receive  and  consider  the 
applications  for  space.  These  committees  consist  princi- 
pally of  men  of  science,  artists  and  manufacturers,  with 
whom  a  few  officials  and  men  of  letters  are  associate  and 
they  form  together  a  body  of  four  hundred  persons  well  and 
hoDOurably  known  to  the  public.  In  each  department  of 
the  empire  also  a  committee  has  been  formed  to  aid 
the  Imperial  Commission  with  its  local  influence.  These 
arrangements,  together  with  the  guarantee  fund,  give  to 
the  coming  Exhibition  more  of  a  national  character  than 
its  predecessors,  and  there  is  no  doubt  that  the  effect  will 
be  salutary. 

There  is  another  project  spoken  of  which  also  indicates 
a  tendency  towards  decentralization.  It  is  said  that  it  is 
not  proposed  to  establish  a  general  system  of  supplying 
motive  power,  but  to  make  the  motors  themselves,  with 
their  appurtenances,  a  portion  of  the  Exhibition.  This 
has  already  been  done,  partially,  at  previous  exhibitions; 
but  the  Imperial  Commission  contemplates  its  general 
application.  The  plan  spoken  of  is  to  divide  the  ma- 
chinery gallery  into  sixteen  sections,  and  to  entrust  the 
supply  of  the  necessary  power  to  those  who  offer  the  most 
advantageous  terms. 

The  Champ  de  Mars,  where  the  building  for  the  Ex- 
hibition is  to  be  erected,  is  now  being  fenced  in,  and  the 
drainage  commenced.  The  outline  plan  of  the  building 
and  its  arrangements  has  appeared,  and  seems  to  meet 
<vith  general  approval.  The  building  itself  is  to  be  ot  an 
obtuse  ovoid  form,  the  centre  being  occupied  by  a  garden, 
and  the  various  groups  and  sections  oi  the  Exhibition 
being  ranged  round  in  zones,  the  fine  arts  occupying  the 
place  next  the  central  garden  and  the  machinery  the 
outer  zone.  Each  country  will  occupy  a  space  enclosed 
l)y  radii  of  the  oval,  the  distance  between  which  will  of 
•oarsb  be  regulated  by  the  amount  of  contributions.  The 
uuilding  will  occupy  only  the   central  portion  of  the 
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Obanp  de  Hut ;  Un  rest  of  the  ground  is  to  be  p1uit«d 
•t  ■  park,  emloaiiig  the  buildings  for  the  eiblbitioQ  of 
eattla,  model  coII^m,  uid  other  things  requiring  much 
iptce.  But  the  baOdiog  i(«elf  will  ba  brought  into  direct 
eotnnmnicatloD  with  the  main  roads  which  pass  near  it, 
and  Hmo  with  the  river,  by  meaoB  of  broad  covered  wa^a 
oa  the  liDB  of  the  main  aiis  of  tho  bnildiog,  m>  that  in 
CMB  of  bad  weather  tbe  pnblio  will  be  ander  shelter  from 
the  extreme  limile  of  the  Eibibition.  This  will  be  a  mat 
B,  especially  to  ladies,  children,  and  iQTalids. 


ON  THE  COMMERCIAL  USE  OP  FLOWERS. 

Bi  Edgbne  Rihhe 

(AWbor  ot  tlie  "  Doek  of  FsrfUnu,"  Ae.) 


Sodet;  OD  tbe  27  th  of  Jtily  :— 

Flowels  are  a  source  of  pleasure  and  gratification  to  all, 
be  the}i  learned  or  IgtioraDt ;  to  many  they  offer  particu- 
lar attraRtioDs  as  an  object  of  cultivation  and  etudy ;  for 
a  few  only  they  poneaa  coQeiderabln  importaooe  la  on 
•rttcle  of  commerce.  It  is  on  this  point  of  view  alooe 
lh«t  I  aball  have  the  plsuore  of  addresaing  you  to-day. 

We  are  all  led  by  a  natural  instinct  to  enjoy  the  plaas- 
4nt  odoars  diffused  by  fragrant  flowers  and  plaots.  Tbe 
humble  Qoweret  which  blooms  wi'd  in  the  plain  or  on  the 
1  shafea  equally  with  its  prouder  lisler  which 
r  garden  tbe  privilego  of  einbslmiug  the 
■Ir,  aad  of  creating  on  our  minds  a  cheerfal  impreiaiou. 
Thia  charm,  however,  is  of  short  duntion ;  tbe  Sower 
•oonradesand  droops,  the  plant  dries  and  sheds  its  leaves; 
and  were  not  some  means  adopted  to  save  their  amiuatic 
treasures  in  all  their  vitality  and  strength,  we  should  be 
left,  especially  in  northern  dimes,  entirely  deprived  of 
"  iweet  smells  "  formanya  long  dreary  inonlb.  To  the 
art  of  perTnmeiy  we  are  indebted  for  thia  miracl>;,  and 
for  reviving  in  the  middle  of  winter  the  enjoymenta  of 
th«  SoraJ  season  ;  for,  as  Shakespeare  says  : — 


Tbe  origin  of  perfumeiy,  like  that  of  all  ancient  acts, 
bu  been  the  subject  of  great  controveny.  Some  assert 
it  look  lis  birth  In  Mesopotamia;  others  in  Elam  or 
andentFwiia,  others  again  in  Arabia;  which  has  long  en- 


joyed and  still  retains  the  name  of  tbe  "  laid  d  m 
rmnee."    It  is,  however,  certain  that  the  Gntpa 
were  oblained  by  a  combnttion  of  ai 
g[ums{hence  the  iit.tnv ptr  Jtmiam, "  thronghD 
that  the  fint  use  pdmitive  oations  made  oF  Ihtm  vi 
cfler  them  on  the  altars  erected  to  thsir  godi,  n 
with    the   mystic   idea  that  their  prayen  no. 
them  sooner  wafted  on  the  blue  wreaths  tt  m 
for  the  lees  poetical  purpose  of  coanlensliiig  thsMdl 
the  flesh  burned  in  Iheir  aacrifloe*.    Mode      ' 
rives  its  sweat  balsamic  smell  from   b 
beiaom],  which  also  forms  oue  Of  tbe  d 
in  p&stillea  and  fumigating  papsra. 

The  holy  incense  mentioned  in  the  Exodu  m  b«| 
been  prepared  by  Hoses,  consisted  in  equal  pn  «' 
BtsoiB,  onycba,  galhanum,  and  Iraokiiicenae.  GiMJii 
kind  of  myrrh;  onycha,  a  sort  of  shell  fooJ  s  ih 
Red  Sea;  galbannm,  an  aromatic  balsam;  andtieiii- 
cense,  the  gum  of  the  SonatUia  litaifira.  llmtni 
table  of  all  the  perfumes  known  aad  used  by  Iti  oM 
Jews,  amongst  which  you  will  find  the  tHai 
e;nken«rd,  which  Sir  W.  Jwes  hat  proved  k«it  i 
doubt  to  be  the  Vi^eriaaa  Jatamann. 

Putrmn 


Aloes  [Alixxslmn  agaOocblm).  ' 

Balm  of  Qilead  ( ^imyrtt  ftbmfewit).  . 

Calamus  [Cidanaa  anjmaiiatt).  \ 

Camphire  or  Henna  {LoKKUia  imrmi). 
Cassia  {Launu  comu). 
Cinnamon  ( Cinnanunuun  virvm). 
Frankincense  (Boiudiia  thariflra). 
Qalbanum  {Opoitiiag<Jiasifini,iK,'gtAift,St*\ 
Benxaia].  \ 

Onycha  (a  shell)  (Onyt).  | 

SafTron  ( Croeai  ttttivut). 
Spikenard  |  Valeriana  Jalamanti), 
Stacte  or  Myrrh  {Suliamedmdron  mj/nia). 

Tbe  fint  mention  of  perfume*  made  fVomSDniM 
find  in  Homer,  who  often  ipetiks  of  rote  oil,  ^ttuw  &m 
which  was  probably  obtained  by  iDfusing  roKt  n  ^ 
The  Romans  likewise  Dsed  many  petAimia,  iolliiM 
of  oils,  pastes,  or  powders,  into  wbkta  floircn  and  ^ 

Distillation  is  supposed  lo  havo  been  in<w>lH  tr 
Avicenna,  an  Arabian  phyndMi,  wbo  floorMhed  a  <lt 
1 1th  cenlary,  and  who  was  the  fint  to  pfodoM  HaO^ 


it'9w» 


FraBUncenw  (^SoKHHa  OuBiftra).  Hums  or  CampUn  {Lammla  tMrmii),  nVk  alsfisl  W  " 
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XI  liquid  e«U«d  iVM-water.  I  bavB  bars  an  Arabic 
•oDKript  of  tba  12th  centurj',  Ireatuig  of  medicine  and 
ifiiinny,  which  at  that  time  irere  combined  in  one,  and 
BUinii^t,  perhapt,  the  Grai  illustration  of  ■  itill,  which 
u  IbsD  of  yery  rade  conitraatlon. 
Sams  oentorica  later,  u  Noo^ebsoBBgam,  theraronrita 
A  of  JahsD-Oeer,  wu  walking  in  hei  gaideo,  through 
Ueh  ran  a  canal  of  roae  water,  ihe  remarked  a  few  icy 
iliclM  floating  on  the  anrfioe ;  they  were  carerolly 
lUiand  and  foond  to  poMeaa  as  iutenie  aod  delightful 
mrancc.  Tbisls given  byLieal-Col.Polier is theoiigio 
Uie  far-famed  otto  of  rosea,  which  gtill  wLU  in  India  for 
I  nipeea,  or  £6,  per  ounce. 

Tiriou  ottoea  or  eonntial  oila  are  now  mads  in  India 
m  naliTe  fragrant  Qowera,  principally  at  Ohaxepore,  oq 
iB  banks  of  the  Oangee.  Bceidm  the  roae,  they  diatil 
rani  aorta  of  jaamine,  the  pandang  [  Pandanut  odoratiiti- 
lu),tlls  champac  [Mici^ia  dtampaca),  tbe  kuma  [Phanix 
mlifira),  the  bookool  or  manlaail  {Mmatops  ^mgi],  and 
<  bloBOia*  of  the  honna  { Lauionia  iasrmia).  thu  leaves  of 
hich  are  largely  nsed  by  Eastern  women  for  imparting 
ij  tint  to  their  Gugera,  tbe  palma  of  their  hajida,  an 
tf  wlea  of  thair  f«et.  These  eaaential  oils  are  made  J 
■y  idmitive  clay  BtiUsi  the  diatillate  ia  left  to  Mand  ov( 
gtit  in  open  veasela,  and  the  oil  ii  akimmed  off  in  tli 
oning.  Th^  would  be  vary  beautifulif  they  were  nt. 
ailed  by  the  admixture  of  taodal-wood  ahavinga,  which 


facilitated  distillation,  but  give  them  all  the  aaiDe  heavy 
flavour. 

There  are  foar  meant  io  use  among  modem  European 
perfiiCDeri  for  extracting  the  aroma  from  fragrant  sub- 
stances :  distillation,  maceration,  abaorptioD,  ud  esprea- 

Ditlillation ,  wh  ich  ia  applied  to  plant*,  neda,  barki,  woods, 
and  a  few  dowera,  consiata,  as  you  all  ptobably  lu)ow,  in 
placing  the  substance  thim  which  tba  scent  is  to  be  ex- 
tiacted  in  a  copper  vessel  called  a  atill,  with  enough  water 
to  cover  it.  Heat  ia  applied,  and  the  ateam  generated, 
which.  tmptegDated  with  the  fragrant  moleoo^  paaaes 
through  Uie  bead  of  the  atiU  into  the  worm,  a  coiled  pipe 
placed  in  a  tub.  where  it  becomes  condensed  by  m«aas  of 
the  surrounding  water,  which  ia  constantly  kept  oool,  issue* 
in  liquid  form  at  the  tap,  and  Sows  into  the  recijnent.  If 
anfficienily  loaded  with  aroma  it  then  aeparaus  into  two 
parts,  the  moat  concentrated  of  which,  called  the  eMeotial 
oil,  collects  either  on  the  surface  or  at  the  bottom,  accord- 
ing to  its  speciSc  gravity.  It  ia  then  decanlad,  and  the 
water  nsed  again  for  distiUiog,  unless  it  is  of  aafficient 
value  in  itself  lo  be  saved,  as  is  the  case  with  rose  and 
orange  flower-water.  Tbe  recipient  you  see  here  is  called 
a  flotentine  recipient,  from  its  having  been  first  need  at 
Florence,  where  Qower  distilleries  still  exist.  It  i*  OOD- 
Btructed  in  aoch  a  way  as  lo  allow  tiie  walac  to  eaEapo 
whilst  retaining  the  eeuntial  oil. 


A^reat  improvemealhas  been  lately  effected  in  dis- 
■Uatiou,  whioh  consiats  in  snspending  tbe  fragrant  aub- 
OKe  on  a  sieve  in  the  aUll,  and  caoeing  a  jet  of  atcam 
I  paaa  through.  This  operation  produces  a  finer  essential 
il  than  by  aUowing  the  snbstances  to  be  steeped  in  water, 
t  it  only  oanlea  off  the  meet  delicate  part  of  the  aroma 


withoDt  dlaeolving  (he  bitter  prineiplea  frequently  residing 
In  the  bssia. 

The  fragrant  principles  of  all  aromatic  plant*  may  be 
extracted  by  distillation,  in  the  shape  of  tsBential  oil;  in  hcA, 
it  exists  ready  tbrnied  in  many  of  them,  contained  in  minnta 
vesicles,  as  you  may  see  by  bruising  a  tliyme  or  roaemaiy 
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leaf.  Such  is  not  the  case  with  flowers ;  the  aroma  they 
poflnesB,  with  a  very  few  exoeptioDa,  ia  so  fugitive  that  it 
woold  become  destroyed  in  the  process,  in  that  case 
maceration  or  absorption  is  resorted  to.  Maceration 
consists  in  steeping  flowers  in  a  bath  of  hot  grease,  letting 
them  infbse  for  some  time,  and  renewing  them  antfl 
the  grease  is  completely  saturated.  This  grease,  which  is 
etiXltd  jHrnmuukj  is  then  sabmitted  to  strong  pressure  in 
horsehah*  bags.  Oil  is  also  perfumed  hi  the  same  way, 
hot  requires  less  heat.  This  process  is  applied  to  rose, 
riolet,  cassie,  jonquil,  and  orange  flowers,  but  for  more 
delicate  flowers,  such  as  jasmine  and  tuberose,  the 
absorption,  or  enfleurage  system,  is  employed.  Purified 
grease  is  spread  in  a  thin  layer  on  a  pane  of  glass  mounted 
in  a  wooden  fnme  or  sash ;  fresh  flowers  are  strewed  over 
this  grease,  and  renewed  every  morning ;  at  the  end  of 
two  or  three  weeks  this  grease  or  pommade  acquires  the 
scent  of  the  flower  in  a  high  degree.  Perfumed  oil  is 
made  in  the  same  way  by  substituting  a  wire  bottom  to 
the  frame,  and  spread  mg  on  it  a  thick  cotton  cloth, 
steeped  in  the  finest  olive  oil,  which  is  pressed  out  of  it 
after  complete  saturation.  These  frames  are  piled  on  each 
other  to  keep  them  well  closed. 

Monsieur  o^m^ria,  of  Nice,  lately  devised  an  improved 
sort  of  frame  for  the  enfleurage  of  jasmine.  Instead  of 
laying  the  flowers  on  the  grease,  he  places  them  on  a  fine 
net  mounted  on  a  separate  frame ;  this  net  is  introduced 
between  two  glass  frames,  covered  on  each  side  with 
grease.  The  whole  series  of  frames  is  enclosed  in  an  air- 
tight  recess,  and  aU  that  is  required  is  to  draw  out  the 
nets  evety  morning,  and  fill  them  with  fresh  flowers, 
which  give  their  aroma  to  the  two  surfaces  with  which 
they  are  in  contact.  This  saves  the  waste  resulting  from 
having  to  pick  out  the  old  flowers. 

Mr.  Piver,  the  eminent  Parisian  perfumer,  has  like- 
wise invented  a  very  ingenious  pneumatic  apparatus  for 
making  these  pommades.  It  consists  in  a  series  of  perfor- 
ated plates,  supporting  flowers  placed  alternately  with 
sheets  of  glass  overlaid  with  grease,  in  a  chamber  through 
which  a  current  of  air  is  made  to  pass  several  times,  until 
all  the  scent  of  the  flowers  is  carried  into  the  grease. 

These  two  processes  of  maceration  and  abwrption  are 
founded  on  the  affinity  which  fi-agiant  molecules  possess 
for  greasy  bodies,  becoming  flzed  into  them  more  readily 
than  into  any  other.  Thus  the  aroma  of  flowers  is  first 
transferred  to  these  pommades,  which  are  made  afterwards 
to  yield  it  to  alcohol,  whilst  the  latter,  if  placed  in  diiect 
contact  with  the  flowers,  would  not  extract  it  from  them. 
These  alcoholic  extracts  form  the  basis  of  the  finest  per- 
fumes, as  they  possess  the  true  scent  of  the  flower  in  all 
its  fi^hness  and  delicacy.  The  best  are  made  from  pom- 
mades, those  made  from  oil  retaining  a  slightly  oily  fla- 
vour which  is  not  agreeable. 

M.  Mtllon,  an  eminent  French  chemist,  discovered 
another  mode  of  extracting  the  aroma  of  flowers  by  plac- 
ing them  in  a  percolating  apparatus  and  pouring  over  them 
suTphuret  of  carbon  or  ether.  The  liquid  is  then  placed 
in  a  still,  the  sulphuret  of  carbon  or  ether  evaporates,  and 
leaves  a  diy  waxy  residue,  which  possesses  the  aroma  of 
the  flower  in  its  most  highly  concentrated  form.  This 
process  has  not  yet  received  a  practical  application  owing 
to  the  expense  attending  it,  as  it  requires  an  immense 
quantity  of  flowers  to  make  a  single  ounce  of  these  con- 
crete essences.  It  is,  however,  very  interesting,  as  an 
illustration  of  the  absolute  imponderability  of  perfumes, 
for  although  this  substance  appears  at  first  sight  to  be  the 
solidified  principle  of  scent,  if  you  treat  it  several  times 
with  alcohol  it  loses  all  its  fragrance,  but  not  an  atom  of 
its  weight. 

(To  he  continued,) 


TECHNICAL  TRAINING  OF  ARTISANS. 

The  following  account  of  the  Belgian  Government 
Institution  for  the  Technksal  Instruction  of  Artisans  has 
been   prepared   by   Mr.  Oliver  Le  Neve  Foster,  from 


documents  collected  by  Mr.  T.  Twining,  in  yaawmok  d 
the  inquiry  adverted  to  in  the  Jaumti  for  Jaoauy  1S4 
1865,  p.  129  :— 

The  Industrial  Schools  of  Belgium  are  ten  in  oonbr 
namely — ^the  Industrial  School  of  Bruges,  the  Indtatk 
School  of  Gand,  the  Scheol  of  Arts  and  Trades  at  Txr. 
nay,  the  Training  School  of  Soigniee,  tiie  Indnslnal  &k. 
of  Li^ge,  the  School  for  Workmen  at  Verviers,  the  8ck' 
for  Industrial  Drawing  and  Weaving  at  Yervien,  asdt^ 
Industrial  Schools  of  Huy  and  Seraing.  Amoogrttitt 
Industrial  Schools  may  be  included  the  Migh«  liutitsUr 
of  Commerce  of  Antwerp,  although  it  differs  from  ^^ 
essentially. 

With  the  exception  of  the  Schools  of  Gand  and  1%, 
these  institutions  are  of  recent  date.  The  State  is  |^* 
ral  has  had  some  share  in  the  expenses  of  their  Mo- 
ment. Although  Government  gave  some  aid  nrrnar 
to  the  expenses  of  these  schools,  yet  it  did  not  Wxx  it 
all  in  a  direct  manner  in  their  managem«)t  ti!!!  1*^9, 
and  till  then  left  to  the  communes  the  nearly  o^^f:^ 
guardianship  of  the  high  interests  bekmging  to  tM 
establishments.  But  from  that  time  they  were  reoqEaaed 
completely  by  GKivemment. 

Tne  instruction  is  f^,  except  at  Antwerp.  Tb.v 
only  are  admitted  to  the  schools  who  are  under  &  faL 
age,  and  who  have  passed  a  preliminary  exami^^ 
showing  them  to  possess  a  certain  general  koovbd^ 
such  as  is  obtainable  in  the  higher  dausses  of  eLemec-LT 
schools;  but  there  are  also  evening  classes  for  ^is:* 
which  serve,  if  needed,  as  preparatory  schools. 

Each  establishment  is  under  the  direction  of  a  mm^ 
committee.  Its  staff  consists  of  a  director,  profenoR.ir 
one  or  more  inspectors  named  by  the  common  ecxl 
and  approved  by  the  Minister  of  the  Interior.  The  ^ 
mittee  fixes  the  hours  of  the  classes,  exercises  a  ^f- 
supervision  over  the  studies  and  discipline,  and  seo<i}  c 
annual  report  on  the  state  of  the  school  to  the  Hin*' 
of  the  Interior.  The  director  ia  usually  choMO  rs 
amongst  the  professors ;  he  is  entrusted  with  the  spc*' 
intendence  of  the  studies  and  the  carrying  oat  d  u 
regulations  with  regard  to  the  teaching  and  disci{^> 

The  iMDuerrBiAL  School  of  I^bcoks  (VEcde  I't^ 
trielle  de  Bruges)  was  founded  in  1853;  it  is  annexed  »»::• 
Aoademy  of  the  Fine  Arts,  and  is  placed  under  tbtdr- 
tion  of  the  parochial  Board.  Its  object  is  to  initiate  v. -^ 
artizans  into  that  knowledge  which  in  general  Tt  b«< 
indispensable  for  arts  and  trades.  The  instracUoe  ap- 
prises elementary  mathematics,  mechanics,  pbyib.  t^ 
chemistry  in  its  applications  to  manufactures  aoddn^v 
It  is  of  an  elementary  and  at  the  same  time  pn^ 
nature,  and  lasts  about  three  years  for  the  whole  cki* 

The  classes  are  so  arranged  that  the  pupils  of^ 
schools  may  follow  them  in  common.    The  pcpib  c  '*-^ 
Academy  receive  at  the  industrial  school  the  tht\n:  • 
lessons   necessary  for  forming  good  workmen ;  at  r 
Academy  they  receive  the  instruction  in  dziwiog  «^- 
relates  to  industrial  art. 

The  government  of  the  school  is  in  the  hafid<    * 
committee  composed  of  six  members,  two  named  H '- 
parochial  board,  two  by  the  existing  deputies  of  the;''' 
vince,  and  two  by  the  Minister  of  the  Interior. 

Thb  Industbial  School  of  Gand  {VEcoU  Ihdvt.  -- 
de  (7(in</).— Under  this  name  are  united  io  od«  ^■''' 
tutlon  the  industrial  school  and  the  school  for  iods^* 
designing  and  weaving  of  this  town.  The  first  of  |^ 
establishments  was  founded  previously  to  1 830.  U"^  *' 
governed  by  a  code  of  r»  gulations,  bearing  the  J*'' 
27th  November,  1888.    The  latter  was  imtitatcil  u>  ^  - 

The  new  regulations  decided  on  by  the  parochial  f* 
and  approved  of  by  the  Minister  of  the  Interior,  bo-'- 
the  dato  of  26th  October,  I860,  eeUblished  tbeiv''-" 
in  which  these  two  Institutions  were  to  be  govenxd- 

The  classes  of  the  two  Institutions  were  tmm  ^ 
made  to  indude  elementary  algebra  and  ^'\ 
descriptive  geometry,  plan  and  ornamental  dra«ii>t^'" 
elements  of  physics'  and  industrial  mechaob,  «^*  '• 
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16  technology  of  textile  fabrics,  chemiatry,  and  iDdtifitrial 
)Ooomy. 

The  claasea  are  coadocted  both  in  FreDoh  and  Flemish, 
id  are  extended  over  a  period  of  foar  years.  The  classes 
spablic  and  free,  with  the  exception  of  those  for  drawing 
id  weaving.  The  number  is,  on  an  average,  900,  who 
How  one  or  more  courses  of  lectures  in  different 
aoches,  but  principally  in  indastrial  mechanics.  It  is 
orthy  to  be  noticed  that  the  majority  of  ihe  professora  at 
lis  Khool  are  former  pupils  of  the  classes.  This  circum- 
ftsce  is  perhaps  not  without  its  influence  on  the  practical 
salts  which  this  Institution  has  produced.  These  results 
«  manifold.  Thus,  as  to  the  pupils  themselves,  almost 
1  of  whom  received  their  education  at  the  free  parochial 
hool,  they  are  now  to  be  seen  at  the  head  of  almost 
r<iiy  industrial  workshop,  some  as  the  owners,  the 
Mjority  as  directors  and  foremen,  and  it  is  only  by  an 
neption,  which  is  becoming  rarer  from  day  to  day,  that 
M  meets  anywhere  a  foreign  foreman.  As  to  the  local 
idostry,  the  results  are  not  less  striking. 
Thb  School  of  Abts  and  Trades  of  Toubnat 
*Eeole  (TArts  et  MHiert  de  Taurnay)  was  opened  in  1841, 
r  the  purpose  of  perfecting  the  manufactiu*es  of  the  town 
r  Touroay,  and  for  forming  good  foremen  and  workmen. 
^er  the  old  organisation,  the  pupils  paid  annually  the 
im  of  £10  (250  fr.),  for  which  they  were  boaided, 
Niged,  clothed,  received  a  certain  elementary  instruction, 
id  were  taught  a  trade. 

By  the  decree  of  the  1st  October,  1860,  this  esUblish- 
leot  has  been  quite  reorganised,  and  everything  has  been 
ibn  away  from  the  new  institution  which  was  contraiy 
)  what  it  was  really  designed  for,  namely,  to  its  being  an 
Mablishment  for  the  technical  teaching  of  the  working 
l>»se0.  Thus,  the  boarding-school  has  been  suppressed, 
Dd  in  order  to  render  the  school  perfectly  industrial  in 
bsracter,  public  evening  classes  have  been  formed,  which 
U  workmen  and  apprentices  are  allowed  to  attend 
ntoitonsly. 

The  pupils  receive  technical  instruction  in  the  work- 
bops. 

Before  the  reorganisation  took  place  there  were  four 
wluhops  in  the  school  —  the  building  workshop,  the 
workshops  for  cap-making,  copper-smiths'  work,  and 
living.  The  two  latter  have  been  discontinued,  as  they 
iwnied  no  good  results.  By  way  of  compensation  for 
Ut,  the  workshop  for  cap-making  has  been  notably 
^▼ebped  and  raised  to  perfection.  At  the  same  time 
^  st(Mk  of  tools  for  the  workshops  for  building  machines 
M  been  completed. 

The  theoretiad  instruction  given  at  the  school  consists 
f  arithmetic,  elementary  geometry,  physics,  chemistry 
pd  mechanics,  and  mechanical  drawing.  The  budget  of 
M  school  is  as  follows  .— 

A.  Receipts. 
Ist.  The  subsidy  of  the  commune. 

2od.  The  subsidy  of  the  province  and  the  state. 
3rd.  Its  produce. 

B.  Expenses. 
Ist.  The  salaries. 

2Dd.  The  money  necessary  for  the  keeping  in  repair 
>Qd  the  improvement  of  the  apparatus  for  teaching,  and 
be  expenses  of  the  distribution  of  the  prizes. 

drd.  The  expenses  of  warming  and  lighting. 

4th.  Additional  expenses. 

Tbb  Ivdubtbial  Sohool  of  Libgb  (VEcoU  IndusirieUe 
bZrte^)  was  first  erected  by  some  private  individuals 
tttnog  the  latter  years  of  the  union  with  Holland.  It 
R^eserved  the  character  of  a  private  establishment  till 
^^52,  when  the  Commune  of  La^ge,  having  recognised  its 
utility,  admitted  it  among  the  communal  establishments, 
l&d  determined  to  reorganise  it,  which  was  accordingly 
iooe  in  1860. 

The  mstructioii  comprises  elementary  mathematics  and 
leseriptive  geometry  in  their  applications  to  manufactures, 
physics,  elementary  and  applied  medianiosi  chemistry, 


drawing  (particularly  that  applied  to  manufactures),  and 
hygiene.  It  is  given  by  six  professors,  one  of  whom  is 
the  director.  The  classes  are  held  every  evening  from 
seven  to  nine,  and  are  gratuitoas.  There  is  likewise  a 
preparatory  section,  the  classes  of  which  are  also  held  in 
the  evenuig,  and  a  special  class  for  stokers.  The  duration 
of  the  studies  is  three  years.  No  pupil  can  be  admitted 
who  is  less  than  fourteen  years  old,  and  who  has  not 
undergone  satisfactorily  a  preliminary  examination  in 
reading,  writing,  grammar,  arithmetic,  and  the  ele- 
ments of  drawing.  The  number  of  pupils  varies  fh>m  two 
to  three  hundred.  The  new  organisation  which  it  has 
just  received  will  probably  add  much  to  the  advantages 
which  the  manufacturers  of  Li^ge  derive  from  this 
establishment. 

The  budget  of  this  school  is  of  a  similar  nature  to  that 
of  the  last. 

The  remaining  industrial  schools  of  Belgium,  which  I 
have  not  noticed,  are  of  a  similar  character  to  tlie  above- 
mentioned  ones;  the  subjects  taught  thera  are  almost 
exactly  the  same,  except,  that  at  the  school  of  Soignies 
the  theory  of  stone  cutting  and  modelling  is  taught,  and 
that  at  the  school  of  Seraing  the  pupils  learn,  among 
other  subjects,  the  working  of  coal  mines. 

Amongst  the  educational  establishments  for  the  im- 
provement of  the  working  classes,  perhaps  the  most 
important  are  the  apprentice  workshops  (les  aUlieri 
d'apprentissage)^  a  good  account  of  which  is  given  by 
M.  de  Grave  in  his  "  Notice  sur  les  Ateliers  d'Ap- 
prentissage  dans  les  Flandres."*  He  states  that  the  prin- 
cipal employment  of  the  working  classes  in  Flanders 
was  weaving  by  hand,  but  when  machine  weaving  was  in- 
troduced into  England,  a  great  part  of  the  business  of 
the  Flemish  weavers  was  taken  away  from  them. 

By  a  fatal  coincidence,  too,  just  at  the  moment  when  a 
trade  which  had  seemed  inherent  in  the  soil  of  Flanders 
was  being  taken  out  of  the  hands  of  a  quarter  of  a  million 
of  workmen,  a  potato  famine  and  an  epidemic  of  typhus 
fever  added  their  horrors  to  the  general  distress.  Ill 
order  to  furnish  a  mode  of  gaining  a  livelihood  to  the 
women  spinners  who  had  been  thus  deprived  of  all  means 
of  subsistence,  there  were  instituted  in  nearly  all  the 
communes  of  Flanders,  by  means  of  pecuniary  aid  from 
Government,  manufacturing  schools,  in  which  women  and 
girls,  under  the  superintendence  of  skilled  mistresses, 
were  taught  embroidery,  glove-making,  sewing,  knitting, 
and  especially  lace-making  of  all  kinds.  But  it  was  not 
only  spinning  by  hand  that  thus  became  lost  to  Flanders 
as  a  branch  of  industry,  but  also  hand-weaving  as  then 
carried  on.  The  weavers  had  never  produced  but  one 
kind  of  work,  as  they  had  always  been  certain  ,of  being 
able  to  dispose  of  it  advantageously.  Their  tools  had 
remamed  the  same  for  ages,  and  hence  they  were  unable 
to  struggle  with  success  against  the  more  perfect  ma- 
chinery, then  introfluced  into  Ireland. 

This  being  the  state  of  the  case,  it  became  necessary 
for  Government  to  take  measures  for  the  protection  of 
weaving. 

In  order  to  carry  out  the  designs  of  Government  the 
apprentice- workshops  were  introduced.  The  organtsation 
and  the  carrying  on  of  establishments  of  this  class  was 
necessarily  economical.  The  branches  of  industry  exer- 
cised there,  were  placed  completely  under  the  manage- 
ment of  those  masters  {industrieU)  who  were  willing  to 
undertake  it.  Government  reserved  itself  solely  the 
right  of  watching  over  these  establishments  and  seeing 
the  execution  of  contracts  carried  out. 

The  superintendence  was  exercised  by  the  provincial 
inspector  of  workshops,  and  by  a  special  committee  ap- 
pointed for  each  workshop,  and  compoited  as  much  as 
possible  of  persons  of  the  neighbourhood  acquainted  with 
industry.  In  the  contracts  relating  to  these  workshops, 
it  was  always  expressly  stipulated  that  the  contractors 

*  Coogr^a  In  temational  de  Bianfaisance  de  Loodres.  Bessbn 
de  1862.    Tome  I. 
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should  giye  the  penoDs  who  desired  to  devote  themselves 
to  snch  work  every  necessary  help,  should  initiate  them 
into  the  modes  of  working,  and  authorise  them  to  imitate 
the  machines  and  their  products. 

The  necessary  aid  for  this  was  furnished  by  the 
Government,  the  province,  the  communes,  and  the  bu- 
reaux de  bienjfditanee. 

The  aid  was  not  granted  to  place  the  contractor  in  a 
podtion  to  manufacture  stuffs  at  a  cheaper  rate,  but  solely 
to  indemnify  him  in  case  of  those  Iosks  which  every  new 
enterprise  entails. 

The  public  intervention  in  the  expenses  of  these  work- 
shops was,  from  the  beginning,  regarded  as  of  a  tem- 
porary nature.  By  degrees  it  was  withdrawn,  and  at 
present  there  is  not  one  workshop  which  receives  aid  from 
Government. 

Besides  these  workshops  of  which  we  have  just 
spoken,  there  were  erected  a  considerable  number  of 
free  apprentice  workshops  {aieliert  (TapprentUiage  libresj^ 
that  is  to  say,  workshops  in  which  the  masters,  without 
being  bound  by  any  engagement,  furnish  the  thread,  and 
pay  a  price  agreed  upon  for  the  weaving;  so  that  the 
preference  is  always  given  to  the  master  whose  conditions 
are  most  favourable  to  the  apprentices.  The  greater 
part  of  these  institutions  are  still  in  existence.  They 
were  erected  in  places  where  it  was  judged  expedient,  not 
to  introduce  new  manufactures,  but  solely  to  make  more 
general  the  use  of  a  more  perfect  system  of  machines,  to 
develope  the  aptitude  of  the  working  classes,  and  to 
facilitate  the  apprenticing  of  young  workmen. 

In  18^,  an  inquiry  into  the  state  of  these  workshops 
was  made,  in  order  to  prove  the  propriety  of  their  being 
continued  or  discontinued.  After  the  question  had  been 
entered  into  at  length  in  the  Chamber  of  Deputies, 
the  Minister  of  the  Interior,  M.  Rogier,  made  the  fol- 
lowing statement:  —  «*You  have  heard  the  evidence, 
and  I  think  at  present  that  no  one  can  for  a  moment 
dream  of  the  suppression  of  the  apprentice  workshopi*. 
Everywhere,  in  about  eighty  communes,  and  with  but 
three  or  four  exceptions,  they  are  defended  with  in- 
conceivable energy.  All  the  communes  entreat  Go- 
vernment not  to  take  away  its  benefiting  hand,  and 
state  the  great  results  which  have  been  obtained  by  these 
institutions,  for  the  complete  suppression  of  mendicity  and 
vagabondage,  tor  the  progress  of  morality  and  the  welfare 
of  the  people ;  all,  almost  without  exception,  express  this 
opinion  in  the  most  energetic  terms,  and  myself,  I  avow 
it,  1  did  not  expect  such  a  demonstration ;  I  did  not 
expect  such  a  unanimous  adherence ;  1  Karcely  believed 
that  the  institution  of  apprentice  workshops  could  have 
produced  such  considerable  benefits." 
^  The  apprentice  workshops  are  established  in  buildings 
either  constructed  for  this  purpose  by  the  communes  or 
hired. 

A  machine  for  hand  weaving,  of  as  perfect  a  nature  as 
possible,  is  placed  there. 

The  direction  is  entrusted  to  an  administrative  com- 
mittee, appointed,  on  the  advice  of  the  communal  adminis- 
tration, by  the  governor  of  the  province.  Instructors  are 
appointed  by  the  governor  of  the  province,  for  the  purpose 
of  teaching  professionally  the  apprentices.  It  is  necessary 
for  every  instructor  to  be  able  to  read,  write,  calculate, 
and  teach  the  apprentices  all  the  practical  and  theoretical 
details  of  the  branches  of  industry  exercised  in  the  work- 
shop. The  apprentices  are  instructed  in  everything  that 
forms  part  of  the  art  of  the  weaver. 

A  salary  is  granted  to  the  apprentices,  varying  accord- 
ing to  their  ability  and  the  stipulated  conditions  with  the 
masters  who  furnish  the  workshop  with  work. 

A  deduction  of  between  five  and  ten  per  cent,  on  the 
nlary  is  made,  and  the  amount  of  the  deductions  goes  to 
fomuh  the  apprentice  with  tools  necessary  for  his  trade, 
when  he  leaves  the  workshop.  Elementary  instruction 
for  two  hours  a  day  is  given  to  the  apprentices. 


im  ^. 


DisTBiBunoN  OF  WoBKs  OF  Abt  Of  FRivcK.~In  addi- 
tion to  the  pictures  and  statues  recently  added  to  the 
collection  of  works  by  living  artists  in  the  galleiy  of  tht 
Luxemboui^g,  the  Minister  of  the  Beanx  Aits  hat  ja 
distributed  an  immense  number  of  works  amoDgit  tt* 
museums  and  churches  in  the  various  departiMDtia 
France,  as  well  as  in  Algeria  and  the  ooloDiek  Tbr 
member  of  local  museums  that  have  thus  aoqaired  kit 
tions  to  their  art  treasures  amounts  to  more  thiDi 
hundred,  and  one  or  more  churches  in  almost  tnn 
department  have  received  donations. 

Statue  of  Tbajan. — It  is  said  that  a  msgniSost 
msrble  statue  of  the  Emperor  Trajan  has  been  diKO«eed 
during  excavations  made  around  the  Villa  LariaB  t 
Rome. 

Exhibition  at  Bebqek. — ^An  artistic  exhifaHtos  ni 
opened  at  Bergen,  Norway,  on  the  1st  Augnst  i!li» 
Norwegian  artists  have  contribated,  as  well  mubt 
German,  Danish,  and  Swedish  painters.  ThcTBiRin 
hundred  pictures  in  the  exhibition. 


Itimslattsrts* 

WoRKiKo  Men's  ExuiBmoN  at  Bib]iikghai.-Oc 
Monday,  the  28th  August,  there  was  inaugurated  s 
Bingley  Hall,  Birmingham,  a  Working  Men's  lodii^ 
Exhibition.  The  catalogue  sets  forth  that  there  are  T? 
exhibitors,  and  the  room  required  is  4,900  feet  wall  i  i 
hanging  space.  8,820  feet  floor  space,  and  8,830  feet  ta.^* 
space.  From  the  moment  the  project  was  mooted  O 
artisans  disponed  to  take  part  in  it  were  warmly  secondc. 
by  many  of  the  princifial  manufacturers ;  to  that  dices- 
stance  no  doubt  much  of  the  success  attained  may  be  t*- 
tributed.  The  articles  shown  are  of  a  very  roiaoellawi  J 
character.  The  staples  of  the  local  industry,  of  cou* 
figure  prominently.  In  stamping  there  are  one  or  tr 
wonderful  specimens;  of  mechanism  a  great  variety;  ^ 
iron  manufactures,  furniture,  saddlery,  braas-foabdrj 
jewellery,  papier-mach6,  carving  and  gilding,  there  v  i 
»?ood  display.  The  Rev.  Dr.  Miller,  as  chairman  of  i^ 
Exhibition  Committee,  presided  at  the  opening,  and  thm 
were  present  Lord  LeiKh,  the  lord  lieutenaoiot  the  ooca^ 
Lord  Lyttelton,  lord- lieutenant  of  Woroesfershtre,  Arc- 
deacon  Sandford,  Mr.  Newdegate,  M.P.,  Mr.  D.  Broml' 
M.P.,  &c.  The  inaugural  ceremonial  was  in  part  din- 
A  prize  ode  was  performed,  composed  by  Mr.  Coc^* 
Davies,  the  prize  for  it  having  been  awarded  by  Ur^ 
Lyttelton.  Thirty-two  odes  were  sent  in.  The  ode  q> 
set  to  music  by  Mr.  Thomas  Anderton.  It  was  foUoT^c 
by  the  National  Anthem.  Lord  Lyttelton  then  deli^'«I-^ 
an  address,  and  the  mayor  declared  the  Exhibition  opcc 

School  fob  Watoh  Making. — Not  long  siooe,  •*' 
French  Government  established  a  school  at  Closes,  id  :  *■ 
depailment  of  the  Haute  Savoie,  for  the  training  oih^ 
intended  for  watchmakers,  with  a  view  to  the  imprtj^^ 
ment  of  the  methods  employed  in  the  trade.  It  *>" 
found,  however,  that  the  working  classes  in  distant  ^ 
partnients  could  not  afford  to  send  their  children  tv '.-« 
school,  and  pay  their  expenses  there,  and,  it  k  said,  '"J* 
Minister  of  Commerce  has  instructed  the  prefect?  tcU*' 
the  qucBtion  before  the  OorueUs  Giniraux,  with  thevvi 
to  obtaining  subventions  in  aid  from  the  depaitmentaL 

AiLAVTHos  TiMBEB. — In  the  article  entitled  '*  Hi  • 
Silk  Worms,"  in  the  Journal  of  the  18th  of  AogoA  U' 
wood  of  the  ailanthus,  or  "Japan  vamish  tree.'  r« 
spoken  of  as  comparing  favourably  with  that  of  the  la* 
and  elm.  M.  Baoulx,  of  Paris,  has  experimeoted  co  t^* 
wood  during  the  last  twenty-five  or  thirty  ycsn>a.it 
declares  it  to  be  actually  superior  either  to  oak  er  ris. 
The  following  is  the  average  result  airived  at  by  tis» 
gentleman  after  a  great  many  experiiii«Dts»  all  waM 
under  the  same  conditions:— 
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jyianthiu.  Elm.  Oak. 

Density 0.713    ...      0.604    ..•      0.761 

Tenacity  ...  32.812  ...  24.867  ...  19.478 
Flexibility..  0.083  ...  0.028  ...  0.027 
iioeording  to  this  statement,  the  aUaathns  wood  is  more 
Bose  than  elm  though  rather  leas  so  than  oak ;  its 
nacity  exceeds  that  of  elm  by  nearly  a  qnarter,  and 
f  oak  by  fhll  three-fifths ;  and  it  is  nearly  one  quarter 
ne  flexible  than  oak,  and  one  half  more  so  than  elm. 
Mie  results  are  surprising  when  taken  in  oonneotion 
kb  the  fact  that  the  tree  is  of  veiy  rapid  growth,  that 
IS  ailanthus  seems  to  form  an  exception  to  the  general 
de,  that  the  best  timber  is  always  the  result  of  slow 
rowth. 


The  Fbbsoh  Soap  Tbabb,  which  is  chiefly  carried  on 
\  Maneilles,  suffered  considerably  in  1864  from  the  im- 
)rt  of  pigs'  fiit,  one  of  the  ingredients  it  employs,  having 
!en  much  less  from  America  than  in  preceding  years, 
fiog  to  the  war,  and  to  the  import  duty  on  olive  oils 
om  Italy  being  too  high  to  permit  the  introduction  of 
M  articld  in  the  large  quantities  required,  also  to  the 
iitits  on  the  oils  from  Genoa,  Tunis,  and  the  Levant 
)iog  so  arranged  as  to  check  importation.  The  produc- 
on  of  soap  consequently  has  declined,  and  although  the 
opaUtioo  is  constantly  increasing,  the  consumption  has 
^  reduced  also.  In  1864,  acconiing  to  official  returns, 
M  amount  exported  was  480,025  kilogrammes  less  than 
1 1863.  In  the  present  year  the  falling  off  in  exports 
u  been  greater,  whilst  the  importation  has  increased. 
laisH  BoTTEB. — There  has  been  a  gradual  diminution 
I  the  quantity  of  Irish  butter  sent  to  London.  In  the 
iree  years  1842  to  1844  it  averaged  311.000  firkins  per 
inam,  while  in  tlie  past  three  years  it  has  not  much  ex- 
leded  half  that  quantity,  though  the  number  of  milch 
)W8  in  Ireland  has  nearly  doubled.  There  is  an  increase 
the  quantity  seat  to  Liverpool,  but  if  the  deliveries  in 
le  two  ports  are  ad<Ied  together,  it  will  not  show  a  great 
creaae.  The  arrivals  in  1841  were  639.247  firkins ;  in 
)Sl  they  were  787,895 ;  the  increase  is  98.648  firkins, 
orth  about  £350.000.  The  number  of  cattle  in  Ireland 
1841  waM  1,863.116,  valued  at  £12,110,000;  in  1861  it 
ui  increased  to  8,527,309,  the  estimated  value  of  which 
IS  £21,172,508.  The  increased  export  of  butter  is 
aivaient  to  about  3}  per  cent,  on  the  capital  invested, 
X  this  does  not  leave  anything  to  pay  rent  for  the  ground 
voted  to  this  purpose,  nor  for  labour. 
Chinese  Suoab. — Much  extra  ground  has  been  set 
art  at  Swatow  this  year  for  the  cultivation  of  sugar,  in 
^sequence  of  the  demand  in  the  north  of  China  for  this 
)duct.  The  Chinese  method  of  pressing  sugar  is  most 
le.  The  cane  is  passed  between  two  perpendicular 
mite  cylinders — one,  being  turned  by  oxen,  gives  a 
»tion  to  the  others  by  means  of  cogs  cut  in  the  granite, 
1  shod  with  hardwood  ;  the  juice  is  thus  expelled, 
i  runs  through  a  channel  cut  for  that  purpose  into  a 
ge  wooden  tub,  from  which  it  is  removed  to  the  boil* 
:  hut  closely  adjoining.  These  cylinders  are  not  at  all 
oly  fixed,  depending  altogether  upon  their  weight  to 
(p  them  in  position.    A  company  of  Europeuis  work- 

a  modern  sugar  mill  might  make  a  large  profit,  if 
!  Chinese  would  consent  to  sell  their  crops  when  ready 
cutting.  An  improved  cane  mill  was  imported  by  an 
glish  firm,  but  the  natives  refuied  to  purchase  or  even 


it. 


dCfflonus* 


<*iNAH0UL  pRoapEcrs  OF  QuBBKsiiAKD. — It  appears 
n  the  report  of  the  Auditor-General  on  the  public 
)unts  of  the  past  year  that  the  deficit  of  £70,673, 


which  existed  at  the  close  of  the  year  1863,  was  disposed 
of  by  being  charged  to  the  loan  for  immigration.  The 
actual  revenue  for  the  year  1864  was  £369,425,  and  the 
actual  expenditure,  including  some  old  adjustment  of 
accounts,  £440,168.  leaving  a  deficit  approximating  closely 
to  that  of  the  previous  year,  viz.,  £70,748.  In  addition 
to  this,  the  revenue  of  1865  is  liable  for  the  balances  of 
votes  already  sanctioned  by  the  legislature,  but  not  yet 
expended,  to  the  extent  of  £62,680.  In  land  order 
transactions  the  aggregate  issues  for  1864  are  stated  to 
be  £230,075,  which  have  been  satisfied  to  the  extent  of 
£183,031,  leavmg  an  outstanding  liabQity  on  the  1st  of 
January  amounting  to  £97,026.  The  totol  liability, 
therefore,  with  which  the  treasurer  has  to  deal  in  con* 
nection  with  the  year  1864  is  £230,399.  The  estimates 
for  1866  show  an  estimated  revenue  of  £702,400,  and  an 
estimated  expenditure  of  £670,586,  the  excess  of  receipts 
over  payments  being  £31,814.  These  figures,  however, 
include  land  order  transactions.  Considerable  difference 
of  opinion  seems  to  prevail  with  respect  to  the  propriety  of 
reckoning  land  orders  as  revenue,  a  land  order  being 
simply  an  acknowledgment  that  the  holder  of  it  u 
entitled  to  a  free  grant  of  land.  The  steerage  passenger 
gets  eighteen  acres  and  the  cabin  passengto  thirty  acres  oi 
land,  but  neither  the  one  nor  the  other  contribute  either 
£18  or  £30  to  the  revenue.  When  a  selection  is  made 
the  land  order  is  cancelled,  but  the  land  so  alienated  is 
not  sold,  and  the  nominal  value  of  it  has  no  right  to 
appear  in  the  proceeds  of  land  sales.  The  colony  gains 
indirectly  in  exchange  for  its  free  grants  of  land,  but  it 
does  not  appear  that  the  revenue  is  entitled  to  take  credit 
for  an  immigrant's  person  any  more  than  for  his  capital, 
or  any  other  effects  he  may  have  brought  with  him. 

The  Fibst  Quxenblahd  Solioitob.^A  Queensland 
journal  records  the  fact  that  Mr.  W.  Fowles  has  been 
admitted  as  an  attorney  and  solicitor  to  practice  in  the 
Supreme  Court  of  Queedsland — the  first  practitioner 
whose  legal  education  has  been  entirely  derived  within 
the  boundiaries  of  that  colony. 

CI^0H0NA. — A  writer  in  the  Queensland  Ouardian  says 
that  the  cinchona  plant  is  indigenous  in  that  colony.  **  It 
grows  plentifully  at  Gayndah,  and  very  abundantly  in  the 
Burnett  district.  I  have  seen  it  on  the  banlu  of  the  Mary 
river,  as  well  as  in  the  interior  of  the  Wide  Bay  country. 
Visitors  to  Sandgate  can  either  eat  the  leaves,  pluck  the 
berries,  or  drink  the  juice  of  the  bark,  which  they  can 
chip  from  the  trees  overhanging  the  sea.  I  have  seen, 
and  have  now  in  my  possession,  a  very  excellent  tincture, 
a  homospathic  pieparation,  prepared  by  a  professional 
gentleman  in  this  city,  which,  if  I  have  any  occasion  to 
use,  I  should  be  willing  to  try  it  on  illness  requiring 
quinine." 

New  Tariff  in  Victobia. — The  following  is  a  state- 
ment showing  the  amount  of  duty  collected  (under  the 
old  tariff)  during  the  months  of  February,  March,  and 
April,  1864,  as  compared  with  the  collections  (under  the 
new  tariff)  for  the  same  three  months  of  1865,  and  with 
the  amount  that  would  have  been  collected  on  the  same 
goods  under  the  old  tariff : — 

1864.  18S6.         1865,1/ old  tariff 

Actual  Recelpta.    Actual  Receipts,  had  been  in  ftiroe. 

Customs   £273,940  ...  £308,314  ...  £302,074 

Gold 26,674...       17,684...      26,626 


£300,514   £325,988   £328,600 


Inblicatians  Issnelr* 


Tbaitb  Sommaibb  d'£conomie  Politique.  By  M.  J. 
G.  Courcelles  Seneuil.  ( GuUUtumin  and  Co,,  Paris.)— A 
short  popular  treatise  on  political  economy,  by  an  author 
who  has  made  himself  a  name  in  France  by  his  larger 
works  on  banking,  political  economy,  industry,  and  social 
science.     The  increase  in  the  number  of  works  of  this 
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Dature  marks  a  decided  change  in  the  habits  of  thought 
of  ^e  French  people,  whose  attention  has  of  late  been 
greatly  given  to  eoonoiuical  questions,  whereas  ten  or  fifteen 
years  ago  the  great  mass  of  the  population  had  scarcely 
an  idea  that  political  economy  was  a  matter  in  which  any 
bnt  the  governing  classes  could  have  an  interest.  M. 
Seneuil's  work  is  concise  without  being  meagre,  and  treats 
of  all  the  great  questions  of  political  economy  and  its 
applications,  in  lesd  than  three  hundred  pages,  with  that 
logical  simplicity  which  is  one  of  the  happy  gifts  of  French 
writers.  Engliiii  economists  will  be  interested  In  the 
work  from  the  fact  that  the  subject  with  which  they  are 
familiar  is  treated  from  another  point  of  view  and  under 
circumstances  differing  in  many  respects  from  those  which 
prevail  in  our  own  country. 


lolts. 


IH8TBI70TION  IN  HoBTicuLTUBK  has  been  included  in 
the  normal  primary  school  of  Chartres  shice  1840,  and 
forms  one  of  its  most  important  claves.  The  gardens  of 
the  school  cover  two  hectares,  or  about  five  acres,  of 

S round,  and  are  appropriated  in  the  following  manner: — 
9  ares  to  arboriculture,  58  to  the  kitchen  garden,  62  to 
wood,  20  to  botany  and  ornamental  gardening,  and  20 
ares  for  fish  ponds.  The  director  is  a  horticulturist  of 
repute,  and  his  assistanta  have  all  been  pupils  in  the 
school.  Professors  attached  to  the  model  farms  belonging 
to  the  Government,  as  at  Grignon,  and  a  few  amateurs  of 
the  neighbourhood,  give  lectures  and  bold  conversations 
at  intervals.  A  series  of  meteorological  instruments  exist 
in  the  establishment,  and  daily  observations  are  made 
respecting  temperature,  moisture,  and  force  of  the  wind, 
and  are  registered  with  scrupulous  attention.  The  gardens 
are  a  source  of  great  interest  to  the  agriculturists  and 
amateurs  of  the  department,  and  the  directors  have  obtained 
a  large  number  of  medals  and  other  awards,  not  only  at 
Chartres,  but  also  at  Dreuz,  ChAteaudun,  Caen,  and  other 
jilacea. 

MuMMiis  IN  Guano. — The  Museum  at  Havre  possesses 
several  specimens  of  animals  preserved  in  the  guano  of 
the  Chincha  islands,  but  mucn  greater  interest  has  been 
created  by  the  exhibition  of  a  human  mummy  found  em- 
bedded in  the  same  kind  of  deposit  on  the  coast  of  Africa, 
than  by  all  the  former  acquisitions  of  that  kind  in  the 
museum.  The  body  is  in  a  complete  state  of  preservation, 
and  appears  to  be  that  of  a  man  of  Caucasian  race.  M. 
Lemuer,  the  curator  of  the  Museum,  has  carefully 
examined  the  mummies  imder  his  charge,  and  reports 
that  they  all  exhibit,  under  the  magnifying  glass,  crystals 
of  ammoniacal  salts,  to  which  substances  the  preservation 
of  the  bodies  is  principally,  if  not  entirely,  attributed. 

Fbbnch  Coast  Telsoraphic  STSTxif.^Within  the 
last  few  years  the  oceanic  coasts  of  France  have  been 
brought  into  communication,  by  means  of  the  electric 
telegraph,  with  the  bead  quarters  of  the  four  maritime 
commands  e^Ublished  in  that  portion  of  the  empire ;  the 
0tations  on  the  coast  are  alK>  supplied  with  semaphores, 
which  enable  vessels  to  communicate  by  means  of  signals, 
so  that  the  Minister  of  Marine  is  in  fact  in  direct  com- 
munication, not  only  with  the  coast,  but  with  every 
Tessel  within  signal  range.  These  semaphores  are  ako 
open  to  the  public,  so  that  the  captain  of  any  vessel,  in- 
ward or  outward  bound,  may  send  or  receive  news  direct 
to  or  from  any  part  of  the  country.  In  order  to  complete 
the  system,  however,  it  will  require  eighteen  submarine 
cables  to  be  laid  down  between  the  mainland  and  the 
islands  dotted  about  the  coast,  and  the  laying  of  these  is 
about  to  be  commenced  by  the  vessel  especially  devoted 
to  that  purpose  by  the  Imperial  Government,  the  hix 
I>eeembre,  which  has  returned  from  laying  the  Algerian 
cable.  Amongst  the  coast  cables  to  be  laid  immediately 
IS  that  which  is  to  unite  the  Isle  of  Ushant  with  the 
main  land. 


SouNTino  CoMOBBss  AT  SpBZiA.— The  Itilian  SoMt; 
of  M  atural  Science  announces  that  its  seoond  extnocdbi; 
congress  is  appointed  to  take  place  at  Spesia,  on  the  I7tk 
and  three  following  days  of  September,  uidtf  tiie  pr«i. 
dency  of  Professor  G.  Capellini.  The  mvoUi  of  til 
countries  are  invited  to  attend,  and  those  who  will  tab 
the  trouble  to  write  previously  to  the  pnsideot  viU  k 
provided  with  lodgings  by  the  munioipsl  aothoritki  i 
the  place.  The  neighbourhood  of  Spezia  is  peoalivh 
interesting  to  the  naturalist,  and  it  is  expected  that  tic 
meeting  will  be  numerous  and  animated. 
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Examinations  for  1866. 

The  Programme  of  Examinations  for  1866  is 
ow  published,  andjtnay  be  bad  gratis,  on  ap- 
Kcation  to  the  Secretary.  A  copy  has  been 
)rwarded  to  each  Institution  and  Local  Board. 


IpmetMngs  at  tjrt  Somli« 


Musical  Education  Oommittbe. 

The  Committee  met  on  the  12th  June.  Pr^- 
jnt— Henry  Cole,  Esq.,  C.B.,  in  the  Chair; 
lord  Gerald  Fitzgerald,  the  Right  Hon.  Sir 
eorge  Clerk,  Bart.,  Sir  John  Harington,  Bart, 
ir  J.  P.  Boileau,  Bart.,  Colonel  Scott,  R.E., 
aptain  Donnelly,  .R.E.,  Mr.  R.  E.  Bowley  and 
Ir.  R.  Puttick. 

Hexby  F.  Choklsy,  Esq.,  oxamined  by  tho  Coimnittee, 

foUowB : — 

316.  Ton  hare  had  considerable  experience  with  the 
bject  of  education  generally,  and  musical  education  in 
rticalar  ? — Some  experience. 

317. — Have  you  formed  any  opinions  with  regard  to 
uical  education  in  this  country  ? — I  have. 

318.  Should  you  think  it  right  or  expedient  to  attempt, 
X)rding  to  the  usual  practice  in  this  country,  to  reform 

old  institution  or  to  create  a  new  one  in  tho  case  of 
i  Royal  Academy  of  Music  F — I  am  speaking  at  a  mo- 
int's  warning,  beca^ise  I  have  not  lately  thought  tho 
itter  over,  especially  in  reference  to  tins  committee ; 
t  most  assuredly  I  would  rather  the  establishment 
9uld  be  built  anew  from  top  to  bottom,  than  that  it 
>uld  bo  repatched,  leaving  any  part  of  the  present 
)ric  untoudied. 

319.  Instead  of  a  reform  you  would  prefer  a  revolution 
regards  the  Boyal  Academy  of  Music  ? — I  should.  I 
vo  considerable  hesitation  in  expressing  my  opinions 

the  subject;  as  they  may  give  pain  to  many  persons 
torn  I  highly  esteem  and  reen[>ect  as  individuals. 

320.  You  consider  it  would  givo  less  pain  to  indi- 
luals  to  establish  tho  thing  anew  than  to  attempt  to 
d  those  at  present  connected  with  it  into  a  better 


course  if  possible  ? — I  do.  My  own  opinion  is  that  it 
was  a  mistake  on  the  part  of  Parliament  to  accord  a 
grant  to  the  Academy  without  hearing  evidence  before 
a  committee.  The  grant  was  made  in  compliance  with 
a  petition.  We  all  know  that  any  cause  can  get  any 
amount  of  signatures  calculated  as  serviceable.  Some 
sign  from  intimidation ;  some  from  imitation ;  others  in 
mere  thoughtlessness. 

321.  But  this  committee  finds  itself  in  this  position. 
Here  is  a  Boyal  Academy  of  Music,  with  the  CSrown  at 
its  head,  with  the  patronage  of  many  distinguished  per- 
sonages, though  perhaps  it  does  not  hold  the  posi- 
tion in  musical  eyes  which  it  might :  Parliament,  in  its 
wisdom,  or,  as  you  may  think  otherwise,  has  thought  it 
right  to  endow  it  with  a  grant,  and  the  institution  exists 
under  the  protection  of  a  Royal  Charter.  Looking  at 
all  these  circumstances,  the  committee  have  to  deal  with 
an  institution  already  in  existence  rather  than  with  emy 
new  plan  of  its  own. — ^Assuredly. 
^  322. — It  is  also  a  proper  and  moot  point  for  considera- 
tion whether  it  would  be  better  to  t^  and  improve  the 
existing  institution  or  attempt  to  establish  a  new  one. 
We  understand  your  opinion  to  be  in  favour  of  be- 
ginning de  novo  ? — Certainly,  it  is  so. 

323.  Have  you  at  all  considered  the  difficulties  that 
would  probably  attend  the  formation  of  a  new  institution 
of  this  kind  f — I  have  considered  too  many  of  the  evils 
that  have  attended  the  old  one. 

324.  I  collect  from  the  paper  which  you  were  so  good 
as  to  read  before  the  Society  of  Arts,  you  think  that  the 
State  ought  to  recognise  a  Conservatoire  or  Musical 
Academy  ? — I  do. 

325.  That  being  so,  do  you  think  that  Parliament 
would  be  likely  to  give  recognition  or  endowment  to 
two  institutions  of  the  kind  P — I  think  if  there  had  been, 
what  I  humbly  ventured  to  suggest  at  the  time,  such  a 
hearing  of  evidence  as  was  called  for  in  the  case  of  the 
question  of  dramatic  monopoly,  and  has  more  than  once 
been  accorded  to  tho  art  of  Painting,  tho  insufficiency  of 
tho  Royal  Academy  would. have  been  proved  so  strongly 
that  that  grant  never  would  have  been  given. 

326.  But  the  grant  having  been  given,  the  question  is 
if  it  would  be  easy  to  get  a  second  grant  for  the  more 
perfect  institution  you  contemplate  ? — in  your  opinion, 
would  it  be  safe  to  attempt  that  ? — ^You  ask  me  a  ques- 
tion that  I  cannot  answer  at  a  moment's  warning. 

327.  Is  it  not  in  your  opinion  possible  to  renovate  the 
present  institution  so  as  to  make  it  tantamount  to  a  new 
institution  ? — I  think  it  would  bo  difficult  to  do  so — to 
the  edge  of  impossibility.  Let  me  repeat  that  when  I 
have  to  speak  on  this  subject  I  feel  placed  in  a  delicate 
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poflition,  as  I  must  friw  pain  to  i)4^oi)l('  whom  prrsoiuilly 
I  regard  very  highly. 

328.  Then  we  would  ask  you  to  givo  um  the  benefit 
of  yonr  own  thoorj'  with  n»g;ird  to  what  you  woiUd  con- 
sider a  better  institution  r— I  must  do  this  by  illus- 
tration. I  think  then'  :iro  nidieal  defoets  everywhere, 
mistakes  from  first  to  last,  in  the  constitution  of  the 
Royal  Academy  of  lilusic  ;  and  I  will  tell  you  as  well 
as  I  can,  though  diaconntvctedly,  what  T  think  they  are. 
To  give  one  instance,  I  think  it  is  a  Wtal  defect  that 
the  preaidenco  of  the  Academy  is  so  sLick,  in  pla(;o  of 
the  school  being  overlook(jd  by  a  resident  superintendent, 
with  no  other  business  than  to  attend  to  the  concerns 
of  the  institution. 

329.  You  do  not  think  it  impossildo  to  have  a  resident 
Buperintendent  of  the?  Academy  r — Assun^lly  not.  It 
ought  to  be  an  establish* h1  thing  that  there  should  be 
a  functionary  wholly  devoted  to  such  duties. 

330.  As  the  principal  or  head  of  the  estalilishment  'r — 
Perhaps,  or  merely  as  a  gcjnerjil  suiKirintendent ;  a  person 
to  800  that  the  lessons  are  proiK-rl^'  given,  and  that  th« 
whole  discipline  is  pro|)erly  administered.  Then,  I  think 
Uio  course  of  study  is  a  mistJiken  one.  1  think  it  is  a 
mistake  that  a  person  who  wishes  to  learn  the  \'iolin,  for 
instance,  should  bo  roquinxl  to  learn  other  branches  of 
art  also.  For  here  is  the  second  clause  as  8tate<l  in 
the  constitution  of  the  Aciidemy : — "  All  branch(?s  of 
music  are  taught  in  the  A(r;ideiny :  should  the  particular 
branches  for  which  the  students  enter  Ix*  harmony,  sing- 
ing, or  pianoforte',  iho  male  students  will  be  required  to 
learn  in  addition  a)ii/  on'hfsfral  inntnimeHt  the  committct 
tnay  require.  I  infer  from  this  that  a  ]>upil  may  bt*  n»- 
quired  to  do  a  littlj'  of  evny thing,  and  therefore  is 
bkely  to  do  nothing  good  in  any  s^x'cial  depijrtmcnt. 

331.  You  think  the  system  you  hav<;  dfvscribcKl  leads 
to  mediocrity? — It  has  be<;n  so  i)rov<'<l  by  the  results. 
Where,  to  offer  a  striking  exMmple,  has  any  leading 
female  singer  come  of  late  from  the  Academy  who  is 
capable  of  singing  Hand'-l's  songs  so  as  to  take  a  lead- 
ing part  in  oratorios  'f 

332.  Admitting  the  forc(»  of  your  objections,  do  you 
think  the  system  irremediable  in  the  Academy  r —  I 
think  it  must  l>c  rcconstitut**d  entin-ly. 

333.  You  think  it  is  capable  of  n?form  ': — Not  as  the 
present  constitution  of  the  Afadmiy  stands. — ITien  then^ 
IS  a  regulation,  No.  8,  which  s;iys,  "  Advanced  students 
will  be  required  to  give  instruction  in  the  Academv." — 
I  have  a  list  before  me  of  the  professors  of  th<;  Academy. 
— There  are  three  in  C(»miK)sition  and  ilannony  of  whom 
the  world  has  never  hcanl  an\'thing  at  all.  Here;  are 
also  six  in  the  singing  class  that  I  happen  to  know 
have  never  sung  in  public  at  all ;  .some  of  them  are  at 
the  present  time  taking  lessons  in  order  to  qualify  them- 
selves for  singing  at  i-oncerts. 

334.  And  yet  they  an*  allowc^l  to  teach  at  the  Aca- 
demy ? — There;  is  a  strong  case  I  r*oul<l  refer  to — the 
case  of  a  professor  in  th»'  clasws  f«»r  singing  for  whom 
I  have  the  greatest  personal  and  professional  regard,  and 
to  whom  I  have  sent  many  private  pupils.  H(.'  has 
been  absent  from  th(j  Academy  the  whole  winter,  and 
his  ginfflng  class  has  l>cen  handed  over  to  a  deputy.  In 
the  pianorortc  class  I  find  four  or  five  names  whom  no- 
body ever  heard  of  befort3  as  pianoforte  players  ;  and  so 
throughout  the  whole  list  of  professors.  It  would  seem 
that  you  cannot  pav  the  professors  well  enough  to  make 
them  attend  to  tneir  duties,  and  h(?n(^e  these  are  entrusted 
to  incompetent  deputii'S.  Wo  8(;e  what  is  the  result. 
An  immense  disheartening  amount  of  m^liocrity. 
There  has  not  been  one  coiiniianding  Kncrlish  artist,  vocal 
or  instrumental,  turned  out  of  the  Academy  during  the 
last  twenty -five  years ;  as  1,  who  have  to  jrive  an  ac- 
coont  of  London  music  from  wiM'k  to  week,  kv\  vory 
%'ezatioiisly.  For  oui-  orsitorios,  for  instance,  w<*  must 
have  resort  to  Meslames  Pan^)a  and  Sherrington. 

33^3.  They  are  English  lung's  art-  Ihry  not  'r — But 
not  cducat***!  in  thiseountrv.     M;\dr«iu«'  Sb<-mn}rton  wa> 


educatJHl  in  the;  Conservatoire  of  BnuAelf.  T 
and  }»r»it  English  singer  from  the  Academv  « 
made  iiny  high  reputation  is  Madame  Sainton 
Wi!  luLvo  had  no  other  fomalc  liiiffen,  that  I  n 
who  are  capable  of  taking  a  lea£ng  put  in  E 
music.  Our  great  English  soprano,  Mudam';  ] 
was  educated  in  York.  Mr.  Sims  Reeves,  Mr.  i 
and  Mr.  Weiss  were  trained  elsewhere. 

336.  You  attribute  much  of  this  shortcrimioj 
constitution  of  tho  Academy ;  will  you  U^ 
committee  with  your  views  of  what  thi-  cc-m 
should  be  '" — That  is  like  asking  me  to  fraziK  a  i 
of  my  own ;  this  I  am  not  arrogant  enough  u 
so  short  a  notice.  I  think  in  the  first  plac« 
principal  ought  not  to  bo  connect^  with  a 
ness. 

338.  With  submission,  that  hardly  refem  t?  tt< 
tution  r — I  think  it  does,  sineo  it  is  not  pniriMs 
I  doubt  whether  any  Committee  made  np  icqi 
amateurs  and  professional  men  can  ever  :irmti 
thing  near  to  what  is  good,  boe^iuso  on  the  oncfli 
an'  all  manner  of  privatt^  intorests  and  influfV 
on  th(i  other  side  all  manner  of  old  truditiou. 

330.  You  think  there  should  not  be  a  mixtmci 
teuw  and  prof(!ssionals  on  thtf  <-ommittceJ' — The 
the  committee  the  b»>tter. — I  think  tho  0*i»*Tfi 
Paris  was  brought  to  its  prencnt  state  by  tb«  i 
ment,  under  the  Empire,  of  Chonibini  tis'it?  hm 
ample  i>owi*r. 

340.  You  think  the  appointment  uf  a  despotic? 
teiub'nt  pivferable  to  the  existing  t*onj^tatioB 
Koyal  Aca<bjmy  of  Music  h — I  do. 

341.  Do  you  think  then^  should  l»e  a  coma 
managenK'nt  at  all ': — Yes,  for  details,  but  not  1 
petual  inteifenince. 

342.  Does  your  notion  of  a  superintendent  «o 
vesting  him  with  powers  over  the  profo«sor$  ?— ! 
I  think  my  notion  would  be  that  there  should  he 
of  professors  a])])ointe«d ;  and  that  onrt:  appost 
should  not  l»e  at  liberty  to  perfdrm  their  da 
deputy  ;  iind  that  it  should  1)0  tno  business  of  thf 
intrndcnt  to  see  this  regulation  not  broken. 

343.  Would  vou  put  into  the  hands  of  the^ 
wh/it  is  called  the  Liy  managenK'nt  of  tht^  Acadei 
looking  after  the  expenditure,  tho  cleaning,  i 
morsil  conduct  of  tho  stiidenta  i* — 1  shanld  tk 
superintendent  ought  to  undcrt^tke  those  dotittb 

344.  Would  you  have  the  superintendent  sppon 
th(j  profi'ssors  r — No  ;  by  the  people  who  find  Ik 
for  the  support  of  the  institution. 

3i;3.  Sup|>osing  the  public  do,  as  at  prcsat^l 
money,  do  you  not  think  they  would  require  to  hi 
sentr'd  in  some  way  in  the  ex]K'nditnre  of  it  J-1 
if. a  good  rt*siUt  was  shown  after  the  8ciH)nd  or  tUi 
the  public  woiUd  not  demur  or  interfere  so  as  tai 
In<|uir>'  from  time  to  time  then;  will  alwa\*^  uai 
1m\    The  b<»st  answer  to  this  is  result. 

o4H.  We  may  collect,  from  the  opinions  yea  h 
presse<l,  that  you  think  the  institution  onght  to  I 
by  the  State.  Do  you  think  the  Stat«  shoold 
whole  pa>-ma8ter,  or  would  you  have  contributia 
the  public  besides  'r — I  think  the  whole  matter  o 
])resentod  to  tho  State  on  some  such  rcpiresentatki 
You  have  to  look  at  the  &ct  of  the  number  of  penc 
en  abroiid  for  their  musical  education.  A  jtn 
(for  instance)  cannot  go  to  a  foreign  Gonservstfln 
out  her  mother  or  some  relative  accompanies  ha 
would  be  n>ndered  unnecessary,  were  our  hon* 
tion  in  Uw.  kast  satislactor}'.  I  think  the  iul 
ought  to  be  in  part  self-supporting. 

347.  By  the  tV^es  of  the  students  i- — In  part  by  i 
of  the  btudcnts ;  but  bused  on  such  a  public  gnnt  ai 
securt?  such  good  teachers  in  the  Aoademr  is  to  I 
im]H>ssibIe  for  their  (hities  to  bo  pei^)nned  br  i 
without  making  the  fees  too  onerous. 

348.  And  ])iiy  them  adeqiuitel)-  Y — Aamcdly. 
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19.  Who   19  fo  ^y  them? — I  l^vp  ^ention^  a 
remmout  grant.    Ther^ia  oi^eaiow. 
?0.  Would  you  haye  the  Gk>Yenipient  iia4eitake  the 
\l6  pecuniary  responaihility  i — No ;  nor  do  I  belieye 
ould  undertake  it. 

)1.  Tqu  would  wish  the  fesponaibili^  of  the  manage- 
it  to  be  undertaken  by  the  House  of  Conunona  ?— -So 
as  the  Qovenunent  grant  goes,  yes.  It  nught 
y,  I  think,  proceed  on  report. 
'}%.  You  think  that  would  be  more  effectual  than  the 
ent  system  ?-r-I  think  Uiere  is  no  very  ^eat  public 
leasure  with  regard  to  the  present  President  of  the 
ol  Academy  of  Arts.  There  should  be  a  person 
fliinilar  position  with  re^^srd  to  Uie  Boyal  Academy 
[usic.  I  feel  that  by  dividing  and  sub-oividing,  and 
ng  amateurs  and  pxofeasionus  too  largely  mixed  up 
(her,  both  time,  money,  and  progress  are  frittered 

i3.  Is  it  your  opinion  that  the  first  grant  of  £500 
received  with  such  acclamation  by  the  House  as  to 
you  to  think  it  could  easily  be  increased  to  £5,000  ? 
loLow  nothing  about  that. 

i4.  Does  it  not  seem  to  you  the  first  point  should  be 
first  catch  the  hare" — ».«.  the  money  ?  If  you  could 
the  State  to  |)ay  the  whole  expense  your  theory 
lit  bo  very  satis&ictory  ? — I  do  not  see  that  anything 
ingland  wants  support  that  is  thoroughly  well  done, 
mng  away  what  would  be  fortune  and  opulence  to 
y  a  worthy  institution  on  waste,  experiments,  and 
ate  favountism.  I  am  indisposed  to  go  on  patching 
he  old  thing  yoai  after  year. 

•o.  The  committee  would  be  very  glad  to  receive  your 
for  the  remodelling  of  the  Academy  ? — ^I  have  aaid 
I  am  not  prepared  with  it  at  this  moment. 

6.  You  would  have  no  objection,  after  reflection,  to 
iah  the  committee  with  it  in  writing  ? — Perhaps  not, 
iiave  time.     It  wUl  require  time. 

7.  You  attribute  part  of  the  feulure  of  the  Academy 
the  results  to  defects  in  the  constitution.    Do  you 

bute  any  portion  of  the  failure  to  incompetency  on 
part  of  the  professors ;  to  the  mode  of  teaching,  or 
t  of  ability  on  the  part  of  those  who  are  taught 't — I 
at  that  one  cardinal  fault  in  the  constitution  is  that 
ih  allows  the  professors  to  evade  their  duty.  There 
doubt  that  the  principal  professors  are  in  general  weU 
ted ;  but  it  appears  they  are  so  inadequately  paid  that 
are  tempted  to  wander  away  and  allow  persons  who 
aking  lessons  to  teach  their  pupils ;  and  I  would  not 
T  any  professor  to  absent  himself  from  the  Academy 
out  formal  permission  on  sufficient  grounds. 

8.  If  they  are  not  sufficiently  paid  must  they  not 
asarily  go  away  from  the  Academy  ? — It  comes  to 

no  doubt. 

9.  How  would  you  get  the  money  to  pay  them 
uately,  and  prevent  their  leaving? — I  repeat  my 
f,  that  if  you  had  a  really  sound  institution  to  begin 

you  would  have  no  difficulty  in  getting  the  money 
sources  partly  public  and  partly  private. 

0.  With  such  an  institution  as  you  would  sketch 
talmly,  do  you  think  the  money  might  be  obtained 
rry  it  out  P — I  do  not  believe  the  want  of  money 
d  be  any  difficulty,  because  I  see  perpetually  in  my 
tx>iir8e  with  the  musical  and  amateur  world,  and 

seen,  how  magnificently  students  going  abroad  to 
iieir  musical  education,  because  they  cannot  obtain 
re,  have  been  assisted.  We  ou^ht  to  have  the  best 
cal  education  in  the  world.  With  all  the  variety  of 
sfisors  of  the  first  class  resident  here,  we  ought  to 

a  thoroughly  good  and  cheap  musical  education 
lis  country. 

1.  The  committee  would  be  glad  to  receive  your 
3  of  a  system  which  should  obviate  the  necessity  of 
>le  going  abroad  to  get  their  musical  education ;  and 

would  be  glad  to  know  if  that  could  best  be  done 
Luiting  that  which  was  good  abroad  with  that  which 
ts  here.    Assuming  that  by  some  mode  or  other  suf- 


ficient funds  a^e  obtainable  to  give  {^  good  qiusicj^  edu- 
cation i^  this  country,  I  ^ould  proceecfto  ask  you  ifi  de- 
tail upon  some  of  the  points  in  your  paper  bpfqre  the 
Society  p|  Arts.  I  eather  that  you  woi^d  lifee  to  l^ve 
the  endowment  for  scholarships  ? — X  do  not  se^  wl^  tVis 
shoHl4  not  be.  Xf  pupils  have  turned  out  well,  X  do  not  §eo 
why  they  shqidd  not  have  the  benefit  of  travelling  for  f^ 
couple  of  years.  A  composer  or  violinist;  u^ght  go  \a 
Germanv,  a  singer  might  go  to  France  or  Italy- 

362.  Are  you  in  favour  of  students  paying  fees  ?— As- 
suredly. 

363.  Probably  graduated  fees  ?— That  would  be  best. 
I  think.  ^ 

364.  And  students  of  rare  ability  paying  no  fees  at 
all  f — Surely  so,  when  justified  by  examix^tion  an4  ^^ 
cumstance. 

365.  GK)ing  a  step  farther  than  that— supporting  them 
also  F — ^I  don  t  know.     That  is  a  delicate  question. 

366.  If  a  benevolent  musical  man  thought  proper  to 
bequeath  £1000  to  the  Academy  to  endow  a  schohu^p, 
^ou  would  see  no  obiection  to  the  institution  accenting 
it  ? — Certainly  not.  On  the  contrary,  that  is  the  basis  on 
which  many  institutions  have  been  raised  and  extended. 

367.  Are  you  aware  that  at  Leipsic  the  endowments 
are  small,  and  that  the  chief  support  of  the  academy 
there  is  derived  from  the  fees  of  the  students  ? — And 
why  should  it  be  that  English  students  should  have  to 
go  to  Leipsic  for  what  they  cannot  get  so  well  at  home  ? 

368.  You  would  wish  to  see  a  good  library  in  connec- 
tion with  the  Boy£d  Academy? — I  would.  To  return 
for  a  moment :  we  were  discussing  the  other  day  what 
should  be  done  with  a  new  Mendelssohn  scholar,  and  it 
was  decided  that  he  should  be  sent  to  Leipsic.  In  our  Boyal 
Academy  of  Music  there  is  no  professor  of  the  German 
language,  nor  of  French,  and  people  who  have  to  prepare 
themselves  to  sing  in  these  languages  must  go  either  to 
France  or  G^ermany.  I  would  have  such  an  education 
in  a  central  academy  of  the  leading^  metropolis  of  the 
world,  as  to  enable  the  pupils  to  smg  in  the  foreign 
languages  most  required  in  music,  especially  Italian. 
iSink  the  pupils  ought  to  have  access  to  professors 
who  could  t^cn  them  properly  to  pronounce  in  the 
three  langpiages  in  which  they  would  have  to  sing, 
and  not  least  of  all  in  their  own.    I  could  name  com- 

Sositions  by  professors  at  present  attached  to  the  Aca- 
emy,  which  make  it  obvious  that  they  comprehend 
neither  the  poetry  nor  the  prosody  of  their  own  Ian-  ^ 
gpiage.    I  would  have  no  such  person  sing,  or  teach ' 
singing,  or  instruct  in  composition. 

369.  The  reforms  or  improvements  at  which  you  glance 
would,  of,  course,  entail  a  largely-increased  expenditure  ? 
— If  there  was  a  good  grant  to  a  really  good  thing  I 
don't  believe  it  would  be  grudged  by  the  public. 

370.  What  would  you  call  a  good  grant  P— You  ask 
me  to  reconstitute  the  Academy,  and  state  what  the  pro- 
fessors should  have  for  certain  duti^. 

371.  Supposing  you,  as  a  person  devoted  to  music, 
wont  to  parliament,  you  would  go  with  a  definite 
demand  ? — I  cannot  answer  you  at  vko  moment. 

372.  Perhaps  you  will  give  us  your  ideas  on  the  sub- 
ject hereafter  ? — I  may  say  I  think  there  ought  to  be 
something  like  £10,000  a-year  voted  by  Parliament  for 
music,  considering  the  place  and  progr^  of  that  art  in 
this  country;  and  I  think  for  that  sum  it  could  be  done 
most  completely  and  perfectly. 

373.  Would  you  make  the  payment  of  the  whole  or 
part  of  that  sum  conditional  on  the  work  done,  or 
would  you  pay  the  whole  sum  in  faith  P — I  would  pay 
it  in  faith,  perhaps.  When  we  see  how  much  painting, 
including  design,  has  received  in  aid,  if  one  art  is  aided 
by  money  the  other  ought  to  be  aided  also. 

374.  For  how  long  a  time  would  you  say  should  the 
money  be  paid  in  faith  ?— That  I  cannot  say ;  I  am  not 
ready  with  a  working  plan. 

375.  What  should  you  consider  would  be  a  fair  period 
for  the  experiment,  three,  five,  or  ten  years  ?— I  would 
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rather  have  the  money  paid  a  oouple  of  years  beforehand, 

00  asto  get  the  new  Academy  well  organised  and  arranged, 
and  not  started  aa  a  scheme  rushed  into  in  a  hurry. 

376.  Supposing  you  failed  in  making  Parliament  as 
enthusiastic  as  yourself  on  this  subjed^  would  you 
abandon  all  efforts  to  improve  the  existing  institution  f — 

1  have  a  great  notion  that  what  was  said  during  the  dis- 
cussion upon  my  paper  here  is  true,  that  it  is  no  use  to 
mend  an  old  coat. 

377.  AagiiTwinpp  a  new  coat  is  to  be  made,  one  question 
is,  if  you  would  call  upon  Parliament  to  be  the  only 
tulorF — "No;  I  presume  the  students  would  put  the 
buttons  on,  and  the  public  help  at  the  lininfi^.^ 

378.  Wonld  you  put  the  entire  responsibility  of  the 
expenditure  upon  Parliament  F — I  have  said  not ;  but  I 
would  have  Parliament  grant  a  liberal  vote. 

379.  Do  you  assume,  with  the  present  g^rant  of  £500, 
and  with  a  less  grant  than  £10,000,  all  efforts  to  improve 
the  present  Academy  should  be  abandoned  ? — I  see  no 
chance  of  improvement  without  demolition.  I  think  if 
there  is  to  bo  a  government  establishment  for  the  ad- 
vancement of  a  great  art,  it  ought  not  to  be  done  in  a 
peddling  twopenny-halfpenny  wav.  I  know  that  many 
private  mdividuals  are  ready  ana  anxious  to  give  their 
aid,  without  personal  interest  or  desire  for  notoriety. 
Meanwhile  I  am  frequently  asked,  with  regard  to  persons 
who  have  good  voices  and  good  musical  talents,  **  Where 
shall  we  send  them  F"  Certainly  not  to  the  Koyal 
Academy.  I  would  rather  bide  my  time  and  send  them 
abroad,  than  say  a  word  to  aid  in  patching  up  the  old 
system. 

380.  Taking  the  condition  of  the  Royal  Academy  of 
Music  to  be  at  present  at  zero,  do  vou  consider  it  to  be 
quite  incapable  of  resuscitation  under  its  present  consti- 
hition  ? — I  repeat  it  would  bo  a  very  difficult  thing  to 
do — vomng  on  impossibility. 

381.  You  think,  with  an  income  of  £10,000  a  year, 
such  an  institution  as  you  would  approve  of  must  be 
efficiently  supported  F — Yes,  certainly. 

382.  La  the  event  of  Parliament  refusing  such  a  grant 
as  you  would  consider  proper,  would  you  still  supple- 
ment the  resources  of  the  Academy  by  public  subscrip- 
tions and  the  fees  of  the  students  F — Certainly ;  I  do 
not  think  it  would  be  a  good  thing  to  make  an  establish- 
ment of  pauper  scholars. 

383.  You  would  supplement  the  present  or  any  mode- 
rately increased  government  grant  by  the  subscriptions 
of  the  public  F — Certainly. 

384.  We  gather  that  your  objections  to  the  present 
constitution  of  the  Academy  are,  first,  the  want  of  a 
resident  superintendent  F  In  your  opinion,  should  the 
superintendent  necessarily  be  a  professional  musical  man, 
or  merely  a  person  of  good  general  and  business  qualifi- 
cations F — Ho  should  bo  a  person  who  had  nothing  else 
to  do  but  to  superintend  the  proceedings  of  the 
Academy. 

385.  Should  he  necessarily  bo  a  member  of  the 
musical  profession  F — ^That  is  a  question  I  am  not  pre- 
pared to  answer. 

386.  You  think  it  is  not  strictly  essential  F — Not 
necessarily  so,  but  he  should  be  a  person  whose  interest 
and  desire  it  would  be  that  the  whole  duties  of  the  Aca- 
demy were  regularly  and  properly  performed. 

327.  Are  you  aware  that  up  to  a  recent  period  there 
hajB  been  a  resident  superintendent  of  the  Academy  ful- 
filling the  duties  you  have  indicated  F — Yes. 

388.  Then  in  theory  the  system  was  right,  though 
practically  it  did  not  work  well  F — I  think  the  person  at 
the  head  of  such  an  estabHahment  should  bo  a  shrewd, 
clever  man.  The  theory  can  hardly  bo  put  in  practice 
under  the  existing  constitution. 

389. — Your  next  objection  to  the  present  system  we 
understand  to  be  that  the  students  are  rr»quirod'  to  learn 
other  branches  of  music  than  that  to  which  they  wish 
specially  to  devote  thomselvos  F— Th(;y  are  required  to 
do  too  much. 


390. — Do  you  think  it  a  disadvantage  to  s  nnger 
he  should  be  able  to  phy  the  pianoforte  F— Ok,  no, 

391.  Or  that  he  snomd  undentand  the  priadpls 
harmony  F— Certainly  not    But  if  a  papil  enten  h 
violin,  I  do  not  see  the  advantage  of  hia  ban; 
to  learn  the  pianoforte  or  the  ba«oan  to  ^e  oil 
orchestra. 

(Sir  George  Clerk :  He  is  not  obliged  to  lean  Ip 
pianoforte ;  the  converse  is  the  case. 

Mr.  Chorley :  He  must  learn  whatever  oidiata:  :• 
strument  is  wanted  to  fill  up  the  band.  Quota  Itc- 
lation  No.  2.) 

392.  Do  you  think  it  a  disadvantage  to  a  ragtr  kx 
able  to  accompany  himself  on  the  pianofoiteMbai 
said  certainly  not ;  but  I  do  not  think  it  should  kni 
obligatory  upon  the  students  beyond  a  limited  pnrt 
Some  of  the  best  singers  in  the  world  sre  i»lairt> 
play  at  all.  Pasta  was  a  great  singer,  yttlwmz 
heajd  of  her  accompanying  herself. 

393.  The  next  point  you  mentioned  was,  tluiit«ef4 
students  are  required,  u  capable,  to  give  iiuMbx.'- 
I  have  an  objection  to  instruction  by  depotT,aih 
pupU  teachers  entirely,  for  this  reason,  that  k  yaz 
pupils  the  best  and  most  experienced  mastenu^vntri 

394.  Are  you  aware  that  the  ptupil-teachenooltr 
instruction  in  what  is  called  the  second  Ina^-^ 
study  F — I  think  that  should  bo  the  work  of  tk'  r 
fessors. 

395.  Have  you  examined  the  whole  systenicfu 
Academy  in  detail  F— Yes ;  by  having  closely  "^tad 
and  tested  the  results ;  and  I  would  not  aUowtn 
belonging  to  me  to  remain  theire  a  month  if  V  *^ 
not  under  the  principal  professors. 

396.  Were  you  ever  inside  the  Academy  5-At*^ 
deal  in  former  years. 

397.  Not  lately  F— No. 

398.  Are  you  aware  whether  any  chaofiei  sS'^^^ 
provcments  have  taken  place  since  you  were  ikff  - 
sec  no  proof  of  tho  latter.  I  have  been  at  threes 
of  tho  concerts,  and  they  are  less  satisfsctoiy  thic 
were  twenty-five  years  ago.  And  this  bnnp  »* 
another  point :  I  cannot  think  that  the  popi])  ^ 
Academy  should  be  allowed  to  tire  their  toiom  Vy 
ing  elsewhere. 

399.  You  think  they  prematnrely  bring  thaw^ 
forward  F — Certainly ;  since  I  perceive  they  are  alli^ 
perform  at  concerts  elsewhere.  My  notion  of  cjri 
on  the  Academy  would  be  that  the  pupils  should  »'  * 
allowed  to  take  enga^ments  on  their  own  hebK.  '  i 
about  performing  till  they  were  accredited  »  ^ 
While  I  would  make  the  professors  more  earj  KJ ' " 
fortable,  I  would  make  the  students*  disciplis'  rs 
stringent. 

400.  With  tho  £10,000  you  think  the  pmti  J^ 
discipline  of  the  Academy  could  be  madea<i^'>^ 
as  efficient  as  you  could  desire  F — I  think  if  thr  *< 
gested  principle  were  worked  out  you  would  trr^'  ^ 
something  near  it ;  but,  so  far  aa  I  can  undentiai  ^  ^ 
is  no  discipline  at  all,  and  every  pupil  can  gA  l^^-^ 
sion  to  go  where  he  likes. 

401.  Are  you  aware,  with  regard  to  the  iiL*tTOC^ 
pupils,  that  a  ^preat  number  of  them  are  emplori^i  i^ 
opera  and  Philharmonic  orcheatraa? — No  dw^.  ■ 
cannot  remember  one  great  instrumental  pUy "  ^ 
Academy  has  turned  out  during  the  hist  2^  y*-^ 
should  like  to  know  one. 

402.  Are  there  any  other  objections  beyond  tfc*  J 
have  stated  to  tho  system  in  tiio  Boyu  Acadfs'  ^ 
think  tho  first  thing  is  the  want  of  a  reaidait  ^^ 
tendent ;  tho  second,  the  teaching  by  deputr ;  i"^  ^ 
third,  allowing  the  pupils  to  tako  engaganrnt^  '■ ' 
thev  are  students  and  before  their  education '»  ^- 

403.  In  whom  would  you  rest  the  appointsKB*  •  j 
snpcrintpndont  F    With  thednties  you  wocM^'-"^ 
would  be  a  position  of  great  respoxwiWlity.— A*®*  ' 
and  a  very  difficult  one. 
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404.  But  there  must  be  a  governing  body  of  the  Aca- 
emy  of  some  sort.  What  in  your  opinion  should  be  the 
etionofthe  governing  body  P  Should  the  government 
ein  one  person  or  m  a  committee? — A  small  oom- 
littee  consisting  of  as  few  members  as  possible. 

40d.  About  the  same  number  as  there  are  trustees  of 
ie  National  Ghallery  ?— Something  of  that  kind,  perhaps ; 
s  limited  as  possihle. 

406.  Would  you  consider  it  beyond  human  power  to 
btain  a  new  charter  for  the  Academy  ? — ^There  is  no 
elKng  what  human  power  could  do. 

407.  Tou  would  not  object  to. the  title  of  "Royal 
Lcademy  of  Music  P  "—Surely  not. 

408.  Is  it  your  opinion  that  there  should  be  a  head 
lid  responsiDle  professor  in  each  department  ?  Do  ;|^ou 
iunk,  for  instance,  there  should  be  a  head  singing 
ruuter  ? — ^I  think  that  the  professors  should  be  responsible 
or  their  pupils  till  l^eir  education  is  finished ;  and  that 
then,  the  pupila  go  to  receive  their  lessons  they  ought 
IirajB  to  find  the  professors  who  undertake  to  teach 
haa  there,  and  that  no  chuige  from  caprice  should  be 
iQowed  on  one  side  or  the  other. — I  think  the  pupils 
ihooldnot  be  allowed  to  evade  lessons  by  taking  en- 
^fements  elsewhere. — I  think  there  shoiild  be  perfect 
nder  and  ay  stem  in  the  instruction,  and  the  lessons 
ihould  be  given  with  the  greatest  regularity ;  and  there 
ihould  be  a  person  in  general  authority  resident  in  the 
Academy  to  whom  appeal  could  be  made  both  by  pro- 
Cmsoib  and  students. 


I  cannot  permit  this  revised  report  of  my  evidence 
ko  go  out  to  the  pubUc  without  respectfully  stating  that 
I  met  the  committee  without  the  slightest  idea  of  being 
put  under  examination,  and  that  while  I  have  not  altered 
or  modified  a  single  opinion  which  I  felt  it  my  duty  to 
offer,  on  the  spur  of  the  moment — ^merely  confining 
myself  to  the  correction  and  removal  of  verbiage,  and 
to  an  addition  or  two  made  for  the  sake  of  distinctness 
~I  feel  the  incompleteness  of  my  testimony  on  many 
points  which  I  consider  of  importance. 

Hbnbt  F.  Ghorlet. 


Full  opportunity  will  be  afforded  to  Mr.  Ghorley  to 
complete  his  testimony. 

F.  Lb  Kbve  Fo8T£b. 


BRITISH  ASSOCIATION  FOR   THE  ADVANCE- 
MENT  OF  SCIENCE. 

BDucniaHAM,  1865. 

The  fhirfy-fifth  meeting  of  the  British  Association  com- 
menced on  Wednesday,  the  6th  instant,  under  the  presi- 
dency of  John  Phillips,  M.A.,  F.B.8.,  Profeasor  of  Geo- 
logy in  the  University  of  Oxford. 

A  meeting  of  the  Qeneral  Committee  was  held  at  one 
o'clock,  Sir  Charles  Lyell  (the  retiring  President)  in  the 
chair.  The  financial  report  showed  that  the  receipts  of 
the  AsBOoiation  for  the  past  year  were  £3,831,  and  that 
there  was  an  available  balance  of  £759  in  the  treasurer's 
bands.  A  long  discussion  took  place  on  a  motion  made 
by  Dr.  Hunt,  and  seconded  by  Sir  Edward  Belcher,  to 
the  effect  that  a  separate  section  be  formed,  to  be  devoted 
to  the  Sdenoe  of  Anthropology.  The  motion  was  ulti- 
mately negatived. 

At  the  general  meetiDg  in  the  evening  the  President 
delivered  the  opening  address,  of  which  the  following  are 
aome  of  the  most  interesting  portions : — 

"  Assembled  for  the  third  time  in  this  busy  centre  of 
iodnatrions  England,  amid  the  roar  of  engines  and  the 
<^g  of  hammers,  where  the  strongest  powers  of  nature 
are  trained  to  work  in  the  fairy  chains  of  art,  how  softly 
tftUs  upon  the  ear  the  accent  of  science,  the  friend  of  that 
artand  the  guide  of  that  indostxy !  Here,  where  Priestley 
Analysed  the  air,  and  Watt  obtained  the  mastery  over 
«Wain,  it  i?ell  becomes  the  students  of  nature  to  gather 


round  the  standard  which  they  carried  so  far  into  the 
fields  of  knowledge.  And  when,  on  other  occasions,  we 
meet  in  ^niet  colleges  and  academic  halls,  how  gladly 
welcome  is  the  union  of  fresh  discoveries  and  new  inven- 
tions with  the  solid  and  venerable  truths  which  are  there 
treasured  and  tausht.  Long  may  such  unions  last — ^the 
&ir  alliance  of  cultivated  thought  and  practical  skills* 
for  by  it  labour  is  dignified  and  science  fertilised,  and  the 
condition  of  human  society  exalted ! 

"  Through  this  happy  union  of  science  and  art,  the 
young  life  of  the  British  Association — one-third  of  a  oen- 
tniy — has  been  Ulostrated  by  discoveries  and  enriched  by 
oseful  inventions  in  a  degree  never  surpassed.  How  else 
could  we  have  gained  that  knowledge  of  the  laws  of  na- 
ture which  has  added  to  the  working  strength  of  a  thou- 
sand millions  of  men  the  mightier  power  of  steam,  ex- 
tracted from  the  buried  ruins  of  primeval  forests  their 
treasured  elements  of  heat  and  light  and  oolonr,  and 
brought  under  the  control  of  the  human  finger,  and  con- 
verted into  a  messenger  of  man's  gentlest  thoughts  the 
dangerous  mystery  of  the  lightning." 

The  President  discussed  the  question  of  the  velocity  of 
light,  and  explained  why  '*  the  distance  of  the  earth  from 
the  sun  must  be  reduced  from  above  ninety-five  to  less 
than  ninety-three  millions  of  miles,  and  by  this  scale  the 
other  space-measures  of  the  solar  system,  excepting  the 
diameter  of  the  earth  and  the  distance  and  diameter  of 

the  moon,  would  be  corrected." 

*  *  *  «  ^  ♦  * 

"  Spectral  analysis,  that  new  and  powerful  instrument 
of  chemical  research  for  which  we  are  indebted  to  Kirch- 
hoff,  has  been  taught  by  our  countrymen  to  scrutinise  not 
only  planets  and  stars,  but  even  to  reveal  the  constitution 
of  the  nebulsB,  those  mysterious  masses  out  of  which  it 
has  been  thought  new  suns  and  planets  might  be  evolved. 
The  latest  results  of  spectral  analysis  of  stars  and  nebula 
by  Mr.  Huggins  and  I^fessor  W.  A.  MiUer,  show  that 
the  nebulflB  are  indeed  found  to  have  in  some  instances 
stellar  points,  but  they  are  not  stars ;  the  whole  resembles 
an  enormous  mass  of  luminous  gas,  with  an  interrupted 
spectrum  of  three  lines,  probably  agreeing  with  nitrogen, 
hydrogen,  and  a  substance  at  present  unknown.  Stars 
tested  by  the  same  accurate  lumds  are  found  to  have  a 
constitution  like  that  of  our  own  sun,  and,  like  it,  to  show 
the  presence  of  several  terrestrial  elements — as  sodium, 
magnesium,  iron,  and  very  often  hydrogen. 

"  To  aid  researches  into  the  condition  of  celestial  bodies, 
the  new  powers  of  light,  discovered  by  Niepce,  Daguerre, 
and  Talbot  have  been  employed  by  Bond,  Draper,  De  la 
Rue,  and  other  astronomers.  To  our  countryman,  in  par- 
ticular, belongs  the  honour  of  successful  experiments  on 
the  rose-coloured  fiames  which  extend  from  certain  points 
of  the  sun's  border  during  an  eclipse ;  as  well  as  of  valu- 
able contributions  through  the  same  agency  to  that 
enlarged  survey  of  the  physical  aspect  of  the  moon, 
which,  since  1852,  the  Association  has  striven  to  pro- 
mote." 

"As we  ascend  above  the  earth,  heat,  moisture, and 
magnetic  force  decrease,  the  velocity  of  wind  augments, 
and  the  proportion  of  oxygen  and  nitrogen  remains^  the 
same.  The  decrease  of  heat  as  we  rise  into  the  air  is  no 
new  subject  of  inquiry,  nor  have  the  views  respecting  it 
been  very  limited  or  very  accordant.  Leslie  considered  it 
mathematically  in  relation  to  pressure ;  Humboldt  gave 
the  result  of  a  large  inquiry  at  points  on  the  earth's  sur- 
face, unequally  elevated  above  the  sea;  and  finally,  Mr. 
Glaisher  and  Mr.  Coxwell,  during  many  balloon  ascents 
to  the  3sones  of  life-destroying  cold,  far  above  our  moun- 
tain tops,  have  obtained  innumerable  data,  in  all  seasons 
of  the  year,  through  a  vast  range  of  vertical  height.  The 
result  is  to  show  much  more  rapid  decrease  near  the 
earth,  much  dower  decrease  at  greater  elevations.    The 

Eroportion  of  carbonic  acid  gas  in  the  atmosphere  at  great 
leights  is  not  yet  ascertained." 

♦  ♦*♦*♦* 
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**  Bd0dAftheB  of  every  kind  have  bo  enriched  meteor- 
ology since  oar  early  friend,  Professor  J.  FMes,  printed 
his  suggestive  reports  on  that  subject :  and  to  great  have 
been  the  benefits  conferred  on  it  by  the  electric  telegraph, 
that  at  this  moment  in  M.  Leverrier's  observatory  at 
Paris,  and  the  oflSce  so  lately  presided  over  by  Admind 
Fitftoy  in  London,  the  messages  are  arriving  from  all 
toarts  of  Enrope  to  declare  the  present  weather^  and 
famish  gronnds  for  reasonable  expectation  of  the  next 
probable  change.  The  gentle  spirit  which  employed  this 
knowledge  in  the  caose  of  humanity  has  passed  away, 
leaving  an  example  of  unselfish  devotion  in  a  work 
which  must  not  fail  throngh  any  lack  of  energy  on  the 
part  of  this  Association,  the  Boyal  Society,  or  the 
Government." 

Having  touched  on  various  other  subjects,  the  President 
passed  on  to  the  connderation  of  the  present  state  of 
geological  science.  On  the  question  of  the  antiquity  of 
oiiganic  life  on  the  earth,  he  said  :-— 

"  Was  the  earth  ever  uninhabited,  after  it  became  a 
^be  taming  on  its  axis  and  revolving  round  the  sun  ? 
Was  there  ever  a  period  since  land  and  sea  were  sepai'ated 
— a  period  which  we  can  trace — when  the  land  was  not 
shaded  by  plants,  the  ocean  not  alive  with  animals  ?  The 
answer,  as  it  comes  to  as  from  the  latest  observation, 
declares  that  in  the  lowest  deposits  of  the  most  ancient 
seas  in  the  stiatified  crast  of  the  globe,  the  monuments  of 
life  remain.  They  extend  to  the  earliest  sediments  of 
water,  now  in  part  tfo  changed  as  to  appear  like  the  pro- 
ducts of  fire.  What  life?  Only  the  simpler  and  less 
specially  oixanised  fabrics  have  as  yet  rewarded  research 
among  these  old  Laurentian  rocks— only  the  aggregated 
fltractures  of  Foraminifera  have  been  found  in  what,  for 
the  present  at  least,  most  be  accepted  as  the  first  deposits 
of  the  oldest  sea. 

«•  Then  step  by  step  we  are  guided  through  the  old 
Cambrian  and  Silurian  syfiems,  rich  in  Trilobites  and 
Bi«chiopoda,  the  delights  of  Salter  and  Davidson ;  with 
Agassis  and  Miller  and  Egerton  we  read  the  history  of 
the  strange  old  fishes  of  the  Devonian  rocks ;  Brongniait, 
and  Goppert,  and  Dawson,  and  Binney,  and  Hooker  un- 
veil the  mystery  of  the  mighty  forests  now  converted  to 
coal ;  Mantel!  and  Owen  and  Huxley  restore  for  us  the 
giant  reptiles  of  the  Lias,  the  Oolite,  and  the  Wealden  ; 
Bdwaixis  and  Wright  almost  revive  the  beanteous  corals 
and  eohinodermata ;  which  with  all  the  preceding  tribes 
have  come  and  gone  before  the  dawn  of  the  later  periods, 
when  fregments  of  mammoths  and  hippopotami  were 
buried  in  caves  and  river  sediments  to  reward  the  researches 
of  Cuvier  and  Bockland,  Prestwich  and  Christy.  Lartet 
and  Falconer. 

'*  And  what  is  the  latest  term  in  this  long  series  of 
suocessive  existence?  Surely  the  monuments  of  ever- 
advancing  art — ^the  temples  whose  origin  is  in  caverns  of 
the  rocks ;  the  cities  which  have  taken  the  place  of  holes 
in  the  ground,  or  heaps  of  stones  and  timber  in  a  lake  ; 
the  ships  which  have  outgrown  the  canoe,  as  that  was 
modelled  from  the  floating  trank  of  a  tree,  are  sufficient 
proof  of  the  late  arrival  of  man  upon  the  earth,  after  it 
had  nndei^ne  many  changes  and  had  become  adapted  to 
hts  physical,  intellectual,  and  moral  nature.  Compared 
with  the  periods  which  elapsed  in  the  accomplishment  of 
these  changes,  how  short  is  the  date  of  those  yet  standing 
monoliths,  cromlechs,  and  circles  of  unhewn  stone  which 
are  the  oldest  of  human  straetures  raised  in  Western 
Eorope,  or  of  those  more  regular  fabrics  which  attest  the 
^arly  importance  of  the  monarohs  and  people  of  Egypt, 
Assyria,  and  some  parts  of  America  I  Yet  tried  l^  monu- 
ments of  natoial  events  which  happened  within  the  age  of 
man,  the  human  fkmily  is  old  enough  in  Western  Europe 
to  have  been  sheltered  by  caverns  in  the  rocks,  while  herds 
of  reindeer  roamed  in  Southern  France,  and  beus  and 
hynnas  were  denizens  of  the  South  of  England.  More 
than  this,  remains  of  the  rudest  human  art  ever  seen  are 
cerUinly  found  buried  with  and  are  thonght  to  belong  lo 
races  who  lived  contemporaneously  with  the  mammoth 


and  rhinoceros,  and  taperieooed  the  cold  ef  a  OaUk  ? 
British  winter,  from  which  the  woolly  eofcring  of  Ui* 
wild  animals  #as  a  fitting  protectioD." 

"  Various  questions  of  romantic  interest  in  tlie  stn^  «* 
the  distribution  and  languages  of  the  family  of  mn  p 
part  of  a  large  circle  of  the  ^idiy  which  finds  ijnfiq 
in  several  of  our  sections,  especially  those  deroM  t 
Zoology,  Physiology,  and  Ethnology.  Lst  us  not  spfi 
or  desii«  for  them  a  very  quick,  or,  at  prsNOt,  i  rr. 
definite  settlement.  Deep  shadows  have  pthered  a^  l 
the  earlier  ages  of  mankind,  which  perhaps  itfll  hip 
periods  of  time  may  not  avail  to  remove." 

After  further  enlaiiging  on  the  questioD  of  the  istif-ir' 
of  matt,  the  Prseident  passed  to  the  censideratki  ¥.  ih 
analogy  existing  among  all  parts  of  the  animil  \kf^. 
and  in  a  general  sense  among  all  the  fiorms  of  fi>  tba. 
had  become  more  and  more  the  snbject  of  spedikttb. 

"  Whether  what  we  call  spedes  are  so  manjiipl 
creations  or  derivations  fVom  a  fiBw  types  or  ooe  trp,  i 
discussed  at  length  in  the  elegant  treatise  of  Dm* 
himself  a  naturalat  of  eminent  imnk.  It  had  beenii^ 
discussed  before.  Nor  will  any  one  think  lightl? «( a  t 
inquiries,  who  remembers  the  essay  of  LiooHa  *  l» 
Teilnris  orbis  incremento,"  or  the  InvestigatioDisf  ftm 
Pritchard,  Forbes,  Agassis,  and  Hooker  legardiif  ^ 
local  origin  of  various  species,  genera,  and  fuoS^  • 
plants  and  animals,  both  on  the  land  and  is  ihe « 
Still  less  will  he  be  disposed  to  undervalue  itsimpom!.- 
when  he  reflects  on  the  many  suocessive  races  ci  b.: 
fbrms  more  or  less  resembling  our  existing  qiiidraf«i 
reptiles,  fishes,  and  moUusea,  which  appear  to  Ik 
occupied  definite  and  difierent  parts  of  the  de^  * 
ancient  time.  Is  the  living  elephant  of  Oejke  c 
lineal  descendant  of  that  mammoth  which  tomkA  "''. 
Siberia  and  Europe,  and  North  America,  or  of  w 
those  sub-Himalayan  tribes  which  Dr.  Fakonr  ^ 
made  known,  or  was  it  a  species  dwelling  only  In  circ 
polar  regions  ?  Can  our  domestic  cattle,  lione»,  lod  (^. 
our  beasts  of  cfaace  and  onr  beasts  t>f  prey,  be  traced  bi 
to  their  source  in  older  types,  contemporaries  of  thep 
megaceros,  and  hysona  on  the  plains  of  Europe?  1^ ' 
what  range  of  variation  in  structure  does  it  indicii'  • 
not  so,  by  what  characters  are  the  living  races  Mfano 
from  those  of  earlier  date? 

"Specific  questions  of  this  kind  must  be  Bam> 
before  the  general  proposition,  that  the  formi  of  ii^i^ 
indefinitely  variable  with  time  and  cincomitaDa,  cie^ 
even  examined  by  the  light  of  adequate  evideoce.  T:* 
such  evidence  will  be  gathered  and  rightly  interpKK' 
for  one  neither  doubt  nor  fear. 

<<  How  important,  in  the  view  of  this  and  ididt  r*k 
questions,  is  that  never-tiring  spirit  of  geographiciiii- 
maritime  discovery,  to  which  thitjogh  four  hoDdred  ;»•" 
Europe  has  sent  her  noblest  sons  and  her  dom  ^  - 
expeditions ;  sent  them,  alas !  too  often  to  ao  earlj  r* 
Alas !  for  Franklin,  who  carried  the  magnetic  t^J- 
the  ley  sea  from  which  he  had  already  brooght  Wf-- 
to  science  1      Alas !  for  Speke,  who  came  how  "•' 
honour  fyom  the  head  waters  of  the  Nile  I   Foctcr'- 
they  can  never  be,  whenever  on  occasioDS  like  ibit-  •- 
moum  the  absence  of  our  bravest  and  oar  he^;  P' 
never-ending  jn^ise  be  theirs,  while  men  retais  tht  f^ 
roos  impulse  which  prompts  them  to  eoteipriMs  vr' 

of  their  country  and  beneficial  to  mankind. 

♦  ♦♦♦♦• 

"  Waves— their  origin,  the  mechanism  of  tbeir »? 
their  velocity,  their  elevation,  the  resistance  tbev  cer  ■ 
vessels  of  given  form,  these  subjects  hsfe  bees  vt 
kept  in  view  I7  the  Association,  since  M  ri«(* 
Challis  reported  on  the  mathematical  proNeoif  1^^ 
gest,  and  Sir  J.  Bobinson  and  Mr.  Scott  Rosnll  xacevy 
to  iftudy  them  experimentally.      Out  of  tUi  »{*"T  ^ 

•  On  the  Origin  of  Species,  1861. 
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coma  a  betw  knoffledfa  or  the  Toniu  which  ought  to  be 
girea  lo  tho  '  Knes '  of  »hipt,  CbUoired  by  urifler  pM«ge« 
ii:raw  the  Ma,  both  bj  Mlling  tmbbIi  and  iteamerB,  of 
Ur^er  ■iza  and  graatar  lengttu  thao  wan  ever  tried 

Afler  raremng  to  the  laboar*  of  the  Britiafa  Anociatian 
ID  various  other  direolioa*,  parllculari;  io  thepromotioo  ol 
BiBt«oralogio»l  Bd«ioe,  the  PrMident  went  oo  to  »y: — 

"  WhsD  we  enter  the  domaia  of  praotioal  art,  and 
•Fply  niieDtiSo  nettioda  to  teet  a  great  procecs  of  manu- 
bcuira,  we  do  not  fail  of  moceos;  beoause  we  Bta  able  to 
join  In  united  exertion  the  laboriooi  ooltivBton  of  acieooe 
tad  the  KientiGo  emplajen  Of  labour. 

"  Am  1  Mked  to  give  an  exam[de  ?  Let  it  be  iron,  the 
one  aabMancfl  b/  the  pueeeaion  of  which,  by  the  tme 
knowledge  and  right  aae  of  which,  more  than  by  any 
other  thing,  our  national  grefttiicea  ia  sa  ported.  What 
UE  the  ores  of  iroa^what  ttie  pecutLtriciea  and  improve- 
ments  of  the  smelling  procertes— what  the  quality  of  tlie 
iro[i~iia  chemical  compoaitioo — its  alreogtb  in  cotumni 
and  girders  at  eaBt>lroa;  in  rails  and  lioiler  ptate,  ia  lubei. 
lod  chaioa,  aa  wrought  iron — wliat  are  the  beet  forma  in 
vtiieh  to  employ  it,  the  beat  methods  of  preserving  it 
fiDiB  decay; — these  and  many  other  qaestions  are 
uuncred  by  special  reports  in  onr  volnmua,  bearing  the 
miaea  of  Bu^w,  Maliet,  Porter,  I'airbairn,  Bansen, 
FUjfair,  Percy,  Biidd,  Uadgkinson.  Thomsaa;  and  ve^y 
nutoeroag  other   commonicaliODa  from  Lacas,  Fairbaim, 


in  the  tiinmph.  Here,  indeed,  Is  the  itrooghold  of  tba 
Britiih  Aseoctation.  Wherever  and  by  whatever  mvana 
sound  learning  and  dmM  knowledge  are  advanced,  them 
'us  are  friendi.  Whoever  f>  privQeged  to  step  beyond 
fellows  00  the  road  ofacieDtidc  diacovery.  will  reeeln 
onr  applause,  and,  if  oeed  be,  our  help.  Wdcoming  and 
jdiniag  in  the  labourof  all,  we  shall  keep  onr  plaoe  amotlg 
thoee  who  clear  the  toads  and  remove  the  obalacle*  from 
the  paths  of  soience ;  and  whatever  be  our  own  eoooeat  in 
Che  rich  Gelds  which  lie  before  ns,  however  litUe  m  may 

w  know,  we  shall  prove  that  in  this  our  day  we  kneir 
least  the  valne  of  knowledge,  and  joined  heaiii  and 

ads  in  the  endMVOiir  to  promote  it." 


ON  THE  COMMERCIAL  D8E  OF  FL0WEB8. 

Bv    EcOIItE   RlMHEL. 

(ADlhor  Bl  111*  "  Bgok  of  PartDmu,"  ta.] 

(Cemimiitfniiipag*  SM.) 

The  nnmbor  of  Bowers  used  for  perfumery  purposee  has 

hitherto  been  limited  to  seven,  viz.,  roae,  juiDih,  orange, 

violet,  jonquil,  tuberoje.  and  cassie.     The  rose  n»ed  is  the 

hundred -leaved  rose  (fioia  centifolia),  the  jasmine  is  tilfl 


Cooper,  Nicholson,  Price,  Crane,  Hartley,  Davy,  Huebi  . 
Hiwites,  Penny,  ScoreSby,  Dawes,  Calvert,  Clark,  Coi, 
Bodgkiason,  May,  Bchafhaeatl,  Johnston,  Clay,  and 
Bwaigny.  Beyond  a  queeiion,  a  reader  of  mch  of  these 
Ttlsable  documenta  as  relate  to  tlie  strength  of  iron,  in 
iu  virions  fonos,  woald  be  far  better  inl'ormed  of  the 
tight  couita  to  be  follawod  in  experiment*  on  armoi: 
pilled  ships  and  forts  to  resist  asaault,  and  in  the  co 
Hruction  of  ordoance  to  attack  them,  than  he  is  likely 
be  from  merely  vitueedng  a  thoosind  triala  of  the  <Man 
against  the  target.  Anyone  who  remembers  what  the 
uoD  [nmace  was  forty  years  ago,  and  knowa  its  present 
power  of  work ;  or  who  coniraats  the  rolling  mills  and 
himmers  of  other  days  with  the  beautilul  madiines, 
■hich  now,  with  the  gentlest  motion  but  IrresistiUe  force, 
"impel  the  strong  metal  to  take  no  the  most  delicately 
mouldid  form;  wiU  acknowledge,  that  within  the  period 
nnce  the  British  Association  began  to  set  itrclf  lo  the 
h«k  of  reconciling  the  separated  powers  of  Theory  and 
^perience,  there  has  been  a  total  change  in  the  *tp«at  of 
swh,  to  the  great  advantage  ot  both." 

The  President  cooclnded  as  follows ; — 
"  Such,  gentlemen,  are  some  of  the  thonghts  which  fill 
the  minds  of  thoee  who,  like  our  Brewster,  and  Haroonrt, 
and  Korbes,  and  Marehison,  and  Dsubeny,  stooil,  aoxiona 
but  hopeful,  by  the  cradle  of  this  British  Associalioo  ;  and 
■ho  now  meet  to  judge  of  its  strength  and  measure  its 
progreee.  When,  more  than  thirty  years  ago,  this  Par- 
liauiBDtaf  Science  came  into  being,  ita  Qrst  child .UDguage 
was  employed  to  ask  questions  of  Natnre;  now,  in  riper 
yeais,  it  foandi  on  the  answers  received  further  and  more 
ds&niie  inquh-iee  directed  to  the  same  proliflasonree  oi 
luetnl  knowledge.  '  Of  researches  in  science  completed, 
Id  prognias,  or  in  beginning,  each  of  oar  annoal  volumes 
contains  some  three  huodl^  or  more  passing  noticw,  or 
full  and  permanent  records.  This  digest  and  monument 
of  our  laboors  is  indeed  in  some  respects  Incomplete,  since 
It  does  not  always  contain  the  narrative  or  the  reeolt  of 
nndertakingi  which  we  started,  or  foMered,  or  mstained 
ud  1  own  to  having  experieitced  on  this  account  onco  or 
twiM  a  feeling  of  regret  Bal  the  regret  was  soon  lost  in 
the  gratiBcation  of  knowing  that  other  and  equally  bene- 
i^ial  channels  of  publication  had  been  fonnd,  and  that  by 
lne»o  examples  it  was  proved  how  Iroly  the  association 
kept  to  the  real  porpose  of  its  foundation,  '  the  advanoo- 
mont  of  science,'  and  how  heartily  it  rejoiced  in  this 
Mvancemeot  wiihoat  looking  too  closely  to  its  own  share 


TalieTOM  [Pclvimlia  dAroui. 


Tuberose  [Poljanttet  tuUrota)  and  jenqnll  {NareiuuM 
jonqailaj  are  two  bulboos  plants,  and  the  caasle  IJttsia 
famitiana}  a  pretty  shmb  with  globular  golden  fiowera, 
which  thrives  admiraUy  in  the  south  of  France. 


Cuile  {AtaeiaXantilana). 

Ont  of  those  flowers  four  only  are  distilled  ntd  yield 
essential  oils,  viz.,  rose,  orange,  jasmine,  and  casde.  Boee 
giveB  the  far-famed  otto,  which  is  principally  mide  in 
Tniiey,  near  Adrianople.  Orange  flowers  produce  what 
is  called  neroly,  a  name  derived  from  n<TD  oiui,  dark  oil, 
and  not,  as  some  people  have  imagined,  irom  it*  having 
been  discovered  in  the  time  ot  Nero,  for  the  Romans  were 
totally  ignorant  of  the  art  of  distiUation.  Jasintne  and 
cassie  are  only  distilled,  to  my  knowledge,  In  Nertherti 
Africa  (Algeria  and  Tunis)  and  in  India,  EnrepWD 
flowers  not  possembg  a  sofficiently  intense  fragrance. 

The  aroma  of  the  other  floweia  ia  eztnwted  bj  nMani 
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of  aboorptioD  or  maoeratioo.  Several  other  flowers  besides 
those  named  are  sometimes  submitted  to  these  processes, 
such  as  migoionettei  lilac,  hawthorn,  wall-flower,  lily, 
heUotrope»  sweet-pea,  iso.,  bat  the  qaantities  obtained  are 
so  small  that  they  have  hitherto  been  mere  experiments, 
and  we  are  still  obliged  to  compomid  all  these  perfames 
artificially  by  studying  resemblances  and  affinities,  and 
blending  the  shades  of  scent  as  a  painter  does  the  colonrs 
oo  his  palette.  Thus,  for  instance,  we  imitate  heliotrope 
with  the  aid  of  vanilla,  sweet-pea  by  a  mixture  of  rose 
and  orange  flowers,  magnolia  with  tuberose,  orange  flower, 
and  a  dash  of  lemon,  £c. 

Flowers  for  perfumery  purposes  are  principally  grown 
in  the  neighbourhood  of  Grasse,  Cannes,  and  Nice,  three 
towns  situated  in  the  South  of  France,  close  to  each 
other.  The  manufacture  of  perfumery  materials  forms 
one  of  the  principal  branches  of  industry  in  that  district, 
giving  employment  to  upwards  of  ten  thousand  people, 
mduding  many  women  and  chQdren,  for  whom  the  work 
of  calling  flowers  and  picking  off  the  stalks  is  particuUu'ly 
suitable.  These  flowers  are  generally  grown  by  small 
farmers,  who  contract  with  the  perfumers  for  their  crop, 
with  the  exception  of  orange  flowers,  which  are  always 
sold  on  the  market.  The  prices  flowers  realize  vary  a 
good  deal,  according  to  the  abundance  of  the  crop.  They 
average  as  follows : — 

t.    d.  I.    d.  per  lb. 

Boses  from    0    4     to     0    8 

Orange  flowen  ..     „       0    6     „     0  10 

Jasmines 1    0     „     1    6 

Violets   „       1    6      „     2    6 

Tuberose    „       1    3     „     2    0 

Cassie .,       2    0     „     3    0 

Jonquils „       1    0      „      1     6 

The  following  are  approximate  quantities  and  values  of 
the  flowers  consumed  for  perfumery  purposes  in  that 
locality  alone : — 

ibi.  £ 

Orange  flowers.   2,000,000  worth  about  50,000 

Boses  600.000  „  16,000 

Jasmines 160,000  „  .*<,000 

Violets    60,000  „  6,000 

Cassie 80,000  „  6,000 

Tuberose    40,000  „  3,000 

The  principal  plants  from  which  essential  oils  are  made 
are  lavender  (Idtvandula  vera),  spike  {Lavandula  apica), 
peppermint  {Mentha  piperita),  rosemary  {Rotmariniu 
ofitinalii)j  thyme  ( Thymut  ou^wim),  wild  thyme  ( Thpmut 
derpjfUum),  and  marjoram  ( Origana  maforana),  which  all 
grow  wild  in  the  neighbouring  mountains,  and  are  dis- 
tilled on  the  spot  by  means  of  portable  stills.  An 
essential  oil  is  also  extracted  from  geranium  {Pdargonium 
odoratiasinutm),  which,  from  its  strong  rosy  flavour  is  much 
prized  by  perfumers,  and  the  bitter  orange  leaves  yield  a 
powerful  essence  named  Pent-grain^  which  is  used  in  eau 
de  Cologne.  The  following  table  gives  the  average 
quantities  of  flowers  and  plants  required  to  make  lib.  of 
essential  oU. 

Quantities  of  Flowebs,  Ac,  bbquired  to  make  Ose 
PouKD  or  EssBirriAL  Oil. 

Boses  (iJoM  an^f/o/ui)    10,000 

Orange  flowers  ( OUrus  higaradia) 1,000 

Orange  leaves              „               600 

Geranium  {Pdargonium  odoratiseitnum)  600 

lAyender  {Lavandula  vera)    120 

Spike  {Lavandula  epiea) 80 

xhyme  (  Thymus  vulgaris) 200 

Wild  thyme  {Thymus  serpyllum)  200 

Bosemary  {Rosmarinus  officinalis)     100 

It  has  been  proposed  to  cultivate  flowers  in  England 
for  perfumery  purposes,  but  the  climate  renders  this 
scheme  totally  impracticable.  English  flowers,  however 
beautiful  in  form  and  colour  thev  may  be,  do  not  possess 
the  intensity  of  odour  required'  for  extraction,  and  the 


greater  part  of  those  used  in  Fiance  for  perfumery  wonld 
only  grow  here  in  hot-houses.    The  only  flower  vUeh 
might  be  had  in  abundance  would  be  the  rose,  bat  the 
smell  of  it  is  very  faint  compared  with  that  of  the 
Southern  rose,  and  the  rose-water  made  in  this  coantry  cu 
never  equal  the  French  in  strength.    If  we  add  to  tb 
the  shortness  of  the  flowering  season,  and  the  high  prioe 
of  land  and  labour,  we  may  arrive  at  the  condosioa  thit 
such  a  specidation  would  be  as  bad  as  that  of  attefflp% 
to  midce  wine  from  English  grapes.    Aa  a  proof  of  thn,  I 
may  mention  that  I  haa  a  ^)ecimen^sabmitted  to  ma  sol 
long  dnco  of  a  perfumed  pommade  which  a  lady  had  ti- 
tempted  to  make  on  a  flower-farm,  which  she  hid  bea 
induced  to  establish  in  the  north  of  England,  and  lins, 
as  1  expected,  a  complete  failure.    The  only  two  ^• 
fumery  ingredients  in  which  the  English  really  ezol  in 
lavender  and  peppermint,  but  that  is  owing  to  theva? 
cause  which  would  militate  against  the  socoess  of  oi^ 
flowers  in  this  country,  for  our  moist  and  moderate  datie 
gives  those  two  plants  the  mildness  of  fragrance  for  ilad 
they  are  prized,  whilst  in  France  and  other  oountritf  tiie^ 
grow  strong  and  rank. 

Before  I  take  leave  of  the  subject  of  distiUatioD,  I  otr 
be  allowed  to  mention  my  system  of  vaporizing  pff- 
fumes,  which  is  a  sort  of  inverted  distillatico,  k 
whilst  the  object  of  distilling  is  to  concentnte  the 
aroma  of  fragrant  substances,  that  of  vaporiziog  is » 
divide  it  ad  infinitum,  I  was  led  to  this  discovery  in  i 
very  curious  way.  Some  years  ago,  Madame  C&e^ 
was  bringing  out  at  the  Lyceum  a  new  fairy  pises,  calkd 
"  Chrystabelle ;  or,  the  Bose  without  a  Thorn."  The 
great  transformation  scene  was  to  represent  a  bower  a 
roses,  and  she  came  to  me  to  ask  if  I  oould  supply  he 
with  some  means  of  diffusing  the  scent  of  roses  doiiog  thn 
scene.  My  flrst  answer  was  that  it  could  not  be  doQ<,  a 
the  various  systems  for  perfuming  the  air  had  been  bithtfj^ 
confined  to  the  combustion  of  aromatic  gums  aod  woodi, 
which  all  gave  an  incense  flavour  very  unlike  row. 
On  thinking  over  the  matter,  however,  it  struck  me  thit 
steam,  owing  to  its  great  power  of  extension,  might  \k 
used  as  a  vehicle  for  carrying  fragrant  molecules  in  »  n|» 
and  powerful  manner  through  the  atmo^here.  1  ^' 
structed  an  apparatus  on  this  principle,  and  the  a- 
periment  succeeded  so  well  that  the  perfume  vaporize  ba 
been  used  extensively  since,  not  only  for  scenic  ea«J^ 
but  also  on  a  reduced  scale  in  ball-roonis,  apartmeota^- 
The  peculiar  advantage  of  this  system  is  to  give  the  m- 
ranee  of  any  particular  flower  in  all  its  purity;  tb« 
on  the  day  of  the  marriage  of  the  Prince  of  Wales,  t* 
reception  rooms  adjoining  St.  George's  Chapel,  which  m 
been  perfumed  in  that  way,  breathed  an  atmosphere  a 
violets,  though  none  were  to  be  seen.  The  poteucr /< 
these  vapours  is  also  so  great  that  a  large  tbea^  1|^ 
Her  Majesty's  or  Covent  Garden  is  entireljr  filled  witn 
them  in  five  minutes.  Now,  by  substituting  sjw»^* 
plants  for  flowers,  you  produce  reviving  fumes,  whichh»« 
been  thought  sufiioiently  prophylactic  to  be  adopted^ 
the  Boyal  College  of  Surgeons  and  several  hospitaU.  ^ 
question  has  been  discussed  and  not  satisfactorily  aettl«i< 
whether  these  aromatic  fumes  destroy  or  only  eoper^- 
pleasant  and  deleterious  smellft>-bat  it  is  very  eertia 
that  they  render  them  totally  impeioeptible,  and  ihit ' 
a  great  point  gained.  There  is  a  very  curious  f»ct«*' 
nected  with  these  scented  vapours,  which  is  thit  <£' 
weakest  perfume,  such  as  that  of  violet,  is  soffi^^^ '* 
overcome  a  strong  persistent  smell  like  that  of  tohfcJf^ 
I  have  often  tried  this  experiment  myself  by  lighu^ 
small  vaporizer  in  a  room  where  several  persons  had  beta 
or  were  still  smoking,  and  in  the  course  of  a  few  mm^ 
nothing  but  the  perfume  was  perceptible.  I  •hall  |^ 
much  obliged  to  any  scientific  man  who  can  give  me  ^ 
cause  of  this  phenomenon. 

The  apparatus  usually  employed  for  v^jorUisg  P|^' 
fumes  consists  in  a  water-bath  containing  a  P^^^^Vj; 
a  bent  pipe,  the  lower  end  of  which  is  bored  ***^  /"^ 
holes.    Perfumed  water  is  placed  in  the  water-totb.^ 
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I  prepared  Boent  in  the  pan ;  heat  is  then  applied  by 
IDS  of  a  spirit  lamp,  and  the  stesm  evolved  from  the 
ter-bath  passes  through  the  pipe  into  the  upper  vessel. 


Seotional  Vlaw  of  Perftame  Yaporijer. 

lers  it  meets  with  the  perfame  and  causes  it  to  rise  In  a 
poor  through  the  apertures  on  the  top.  A  more  shn- 
)  apparatus  is  also  used  where  the  perfume  is  merely 
iled,  and  when  only  required  for  a  few  minutes ;  and  in 
imall  room,  it  answers  as  well  as  the  other.    The  re- 


The  RerolTing  Vaporiser. 

Iving  ▼aporizer,  a  recent  modification  of  the  apparatus 
placed  on  a  pivot,  and  has  on  the  top  two  very  small 
ertat^  placed  in  a  contrary  direction.  It  is  poised  in 
ch  a  way  that  the  steam,  as  soon  as  it  is  generated, 
snea  through  the  apertures  and  causes  it  to  revolve  with 
eat  rapidity. 

The  fourth  process  I  have  to  describe  to  yon  is  that  of 
preuion,  which  is  confined  to  the  fruits  of  the  citrine 
^uy,  viz.^  orange  {Citrua  aurantium),  bitter  orange 
Mtu9  Jngaradia),  lemon  ( Citnu  mediea),  bergamot  ( Citrus 
"^omia),  cedrate  (CfUrut  cedraia),  and  limette  {Citrut 
metta).  The  rinds  of  all  these  fruits  contain  an  esaen- 
^y  feady  formed  in  small  vesicles,  and  various  means 
e  adopted  to  extract  it.  On  the  coast  of  Genoa  they 
n  the  fruit  against  a  grated  funnel ;  in  Sicily  they  press 
^  ^i^d  in  cloth  bags,  and  in  Calabria,  where  the  largest 


quantity  is  manufactured,  they  roll  the  fruit  between  two 
bowls,  one  placed  inside  the  other,  the  concave  part  of 
the  lower  and  the  convex  part  of  the  upper  being  armed 
with  sharp  spikes.  These  bowls  revolve  in  a  oontraiy 
direction,  causing  the  small  vesicles  on  the  surface  of  the 
fruit  to  bant  and  give  up  the  essence  they  contain,  which  is 
afterwards  collected  with  a  sponge.  The  rinds  are  also 
sometimes  distilled,  but  the  former  processes,  which  are 
called  in  French  au  test^  give  a  much  finer  essence. 

The  three  principal  essences  of  this  kind  used  are 
orange  (called  also  Portngal),  lemon,  and  bergamot,  which 
all  enter  into  the  composition  of  eau  de  Cologne  and 
many  other  perfumes.  They  are  made  in  Calabria  and 
SicQy  in  the  months  of  October,  November,  and  December, 
and  the  quantity  of  Amits  required  to  made  lib.  of 
essential  oil  varies  as  follows  during  that  time : — 

Ootober.  Noiember.  December. 

Oranges   1,600  ...    2,000  ...    2,S00 

Lemons    1,600  ...     1,800  ...    2,000 

Beigamots    1,800  ...    2,000  ...    2,800 

The  essence  produced  by  squeezing  the  rind  is  yellow ;  that 
made  ¥rith  the  machine  has  a  green  tint.  The  following 
quantities  are  produced  yearly  on  an  average : — 

Iba.  Fraita. 

Orange...  800,000  made  with  about  640,000,000 
Lemon ...  600,000  „  „  760,000,000 
Bergamot  300,000        „        „         600,000,000 

Perfumery  is  not  the  only  use  to  which  are  put  aromatic 
flowers  and  plants ;  vast  quantities  are  also  gathered  and 
sold  for  medicinal  purposes,  especially  on  the  continent ; 
but  as  this  part  of  my  subject  belongs  to  the  domains  of 
pharmacy,  I  must  leave  it  to  be  treated  by  a  more  com- 
petent person  than  myself. 

In  conclusion,  allow  me  to  return  you  my  very  best 
thanks  for  your  kind  and  courteous  attention,  and  to  say 
that  if  any  of  you  feel  any  particular  interest  in  the  sub- 
ject I  have  had  the  pleasure  of  introducing  to  your  notice, 
they  will  find  in  the  book  I  lately  published  all  particulars 
respecting  the  history  of  ancient  and  modem  perftunery. 


JpRtt  ^. 


Paris  Exhibitiox  of  Fun  Arts  Apfusd  to  Ihdustbt. 
—The  collection  of  porcelain  and  faiences  shown  here  is 
very  remarkable,  and  includes  specimens  from  almost 
every  country  and  every  style— French,  Italian,  German, 
and  Oriental,  very  many  of  the  pieces  being  of  extreme 
rarity.  Amongst  the  enamels,  those  of  Limoges  are 
naturally  the  most  numerous ;  but  the  collection  of 
Italian  and  other  historical  works  is  extremely  fine.  Next 
in  importance  are  the  classes  of  furniture,  tapestry,  iron- 
work, and  other  objects  of  domestic  utility  and  decoration, 
ranging  from  the  16th  to  the  18th  century,  and  in  many 
cases  having  historic  as  well  as  artistic  interest.  The 
collection  of  armour  and  arms,  ancient  and  modeno, 
European  and  Oriental,  which  is  already  a  fine  one,  will 
shortly  receive  a  very  important  addition ;  the  Emperor 
recently  paid  a  visit  to  the  Exhibition,  and  offered  his 
fine  private  collection  of  arms  to  the  director.  ^  The  arms 
in  question  occupy  a  special  gallery  in  the  Tuileries,  and 
consist  of  about  a  thousand  pieces,  principally  of  the 
period  of  the  middle  ages  and  the  renaissance.  A 
separate  room  is  being  prepared  for  their  reception.  The 
Venetian  and  other  glass  forms  another  important  feature 
in  the  Exhibition.  The  carved  works  in  ivory  and  wood 
also  present  many  fine  specimens  of  mediieval  skill. 
There  are  good  collections  of  small  bronzes  of  the  16th ^ 
16th,  and  17th  centuries ;  of  old  German  and  other  silver 
ware ;  of  enamelled  and  jewelled  snuffboxes ;  bonbo/mieres, 
and  other  small  articles.  In  the  modem  portion  of  the 
Exhibition  the  works  are  classed  under  nine  headn: — 
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Decoration  of  buildings,  wall  decorations,  fornitare,  works 
in  metal,  pi*ecious  metals  and  costly  substances,  glass  and 
ceramic  wares,  tissues  for  clothing  and  domestic  Use, 
miscellaneous  articles,  including  carriages,  arms,  cutlery, 
bookbinding,  and  ornaments;  and  lastly,  printing,  en- 
graving, and  photography.    The  iron  work  applied  to 
architectural  and  domestic  purposes  exhibits  decided  pro- 
greHs,  especially  that  in  which  the  ornamentation  is  pro- 
duced by  the  hammer  in  the  old  style.    A  pair  of  park 
gates,  pedestals  and  brackets    for   lamps,  chandeliers, 
fire-dogs,  fire-irons,  and  many  other  aiticles,  exhibit  great 
manusi  dexterity,  coupled  with  simplicity  and  purity  of 
design.    Of  chased,  enamelled,  and  decorated  goldsmiths* 
work  there  are  some  beautiful  examples  in  the  Exhibition; 
a  portable  communion  service,  or  chtqfelU,  as  it  is  called, 
in  silver  gilt,  engraved  and  studded  with  precious  stones, 
exhibited  by  M.  Geffroy,  of  which  the  forms,  the  en- 
graving, and  the  whole  of  the  workmanship  are  solid  and 
extremely  elegant;  a  silver  beer  tankard  decorated  with 
hopbine  in  rtpoiisse  work  in  the  old  German  stvle,  by  M. 
Fanni^re ;  a  silver  gilt  casket,  ornamented  with  enamels 
and  set  with   stones,  from  the  weU-known  house  of 
Froment  Meurice ;  cups  and  other  articles  in  steel,  chased, 
engraved,  and  ornamented  in  the  style  of  Louis  the 
Thirteenth,  by  M.  Philippe;    a  noble  vase  and  other 
works  in  silver,  chased  and  oxidized,  by  Rudolphi ;  silver 
and  plated  ware  exhibited  by  M.  Veyrat,  and  many  other 
remarkable  works  of  the  Same    kind.      Porcdain  and 
faience  J  especially  the  latter,  also  exhibit  the  same  spirit 
of  artistic  revival,  not  yet  quite  so  fully  developed.    In 
the  exhibition  are  many  direct  reproductions  of  the  works 
of  Palia&y  and  other  famous  potters,  executed  with  more 
or  le88  ability,  but  there  are  also  innumerable  specimens 
of  the  judicious  application  of  the  old  styles  to  modem 
taste.      The  large  vases  and  other  objects  in  faience 
scarcely  exhibit  so  much  skill  in  their  mannfactm'e  as 
many  of  the  productions  of  our  own  makers,  but  the 
decorated  slabs  and  medallions  exhibit  a  rare  amount  of 
artistic  talent,  and    in  some  the   colours   are    perfect, 
especially  the  blue.    At  present  the  cost  of  this  artistic 
pottery  is  high,  but  it  is  evident  that  the  time  is  approach- 
ing when  they  will  be  brought  within  the  reach  of  almost 
everyone,  and  a  brighter  and  more  durable  species  of 
decoration  it  is  hardly  possible  to  imagine.      French 
cutlery  is  another  branch  of  manufacture  which  is  making 
great  strides,  and  the  specimens  in  the  Exhibition  deserve 
special  attention.    Bronzes,  gilt,  and  other  ornamental 
wares  for  which  Paris  has  so  deserved  a  reputatioU  are,  of 
course,  well  represented,  but  they  present  no  special  pro- 
gress or  novelty. 

PuBUc  Statues  in  Fbance. — A  grand  f^te  took  place  last 
week  at  Villiers  Socage,  a  small  place  not  far  ^m  Caen,  in 
Noimandy,  at  the  inauguration  of  the  statue  of  Richiurd  Le- 
noir, who  for  forty  years  laboured  with  the  greatest  energy, 
and  did  the  most  signal  service  for  the  French  cotton  manu- 
facture, and  yet,  atter  being  one  of  the  wealthiest  manufac- 
turers in  France,  and  having  laid  the  foundation  of  thou- 
sands of  fortunes,  died  a  poor  man.  The  statue,  by  Louis 
Rochet,  is  one  of  the  happiest  efforts  to  give  dignity 
to  a  costume  of  the  most  ungainly  and  unpromising 
character ;  the  large  frock-ooat  of  the  empire,  with  its 
square,  stiff,  prominent  collar,  which  the  artist  has  treated 
with  daring  exactitude,  artistically  seizing  upon  the 
ample  skirt  to  break  the  formality  of  the  effect,  and  give 
a  flowing  form  to  his  outline.  Richard  Lenoir,  besides 
being  an  industrial  hero,  and  almost  a  martyr,  engraved 
his  name  on  the  memory  of  hii  countrymen  by  placing 
himself  at  the  head  of  his  workmen  and  aiding  in  the  last 
straggle  against  the  legitimists  and  their  allies  in  1815. 
Villiers  Bocages,  the  place  of  his  birth,  does  not  contain 
more  than  twelve  hundred  inhabitants,  but  thousands 
flocked  to  the  inauguration  from  all  parts  of  France.  A 
statue  has  also  been  raised  in  honour  of  the  astronomer 
Arago,  at  his  birth-place,  Estagel,  in  the  department  of 
the  Pyren6f 8  Orientales ;  the  sculptor,  M.  Oliva,  is  alno  a 
native  of  the  I^rren^es. 


IpnsfsttaRS. 

GoppBB  SuoKB. — The  following  is  from  the  Buier.- 
Several  inetfeotuai  attempts  have  been  made,  dorio^  v 
last  fifty  years,  to  abate  the  nuisance  caused  by  thecop'! 
umoke  which  is  given  off  during  the  c&lc'uiing  of  inc  .-> 
Copper-smelters  are  in  the  habit  of  paying  large  tasn 
compensation  for  the  damage  done  to  tbovegeutrxj 
the  neighbourhood   of  their  #orks   by  the  doi^/ 
valuable  copper  smoke  which  are  allowed  to  pas  io'.c  t^ 
air.    Thousands  df  pounds  at«  Bnnn&lly  wasted  id  ce 
manner ;  but  np  to  the  pt^fleni  time  ho  plan  ha  hm 
fotmd  to  answer   practically  for   Htiiizing  the  a«& 
Messrs.  Vivian  and  Sons,  ibS  ettiiuenl  copper-«ixi»  u' 
Swansea,  who  havid  ilreadi^  knitde  great  eSbni  a  ia 
direction,  are  about  to  Adt^tfth  Ikhph^Vt^i  bMstiii|s:3k«. 
for  which  the  inventor,  H.  0eTStenb9fll^,  a  chasi  x 
Freiberg,  took  out  a  patent  iik  l88S.     It  has  hiUM»i(fi 
the  practice  to  perform  the  roasting   operation  e:£ 
in  kUns,  grate  furfaaces,  or  muffles,     lb  the  (irsft  w 
the  stamped  orei  are  mixed  with  day  or  loiia*  ^ 
formed  into  balls,  which  are  then  dried.    Wbeo  mL9 
are  used,  the  pounded  pyrites  ts  spread  on  pUtei  c:  i^ 
clay,  and  required  to  be  kept  continually  stirred  to  exj^t 
fresh  surfaces  to  the  air.     Neither  of  these  pw» 
answers  praotfcally.    M-  (Jerstenhofer's  improwi  iicb 
is  described  as  consisting  of  *'a  vertical  cbsmbco 
structed  of  fire-brick,  and  fitted  with  a  series  ot  hssois* 
bearers  (foimed  of  fire-brick)  distiibated  evenly  thrj^ 
the  body  of  the  furnace,  for  the  purpose  of  iDtowjs^. 
and  thereby  diMributing  the  crushed  ore  asitis  diKbi.-]^ 
through  the  top  of  the  furnace  from  suitable  leta 
boxes.  ♦  ♦  *  *  The  upper  &ce  of  the  besren  ii  n« 
flat,  to  receive  the  ore,  and  after  aocumuUtiog  (t'l 
upper  bearer  it  slides  off  on  to  thoee  lower  dovD,tfii 
on,  until  it  finally  falls  to  the  bottom  of  the  ftuu^a 
which  time  it  is  supposed  to  have  parted  with  it8  kIj^** 
The  gases,  passing  out  at  the  moath  of  the  fonttoti? 
led  into  a  large  chamber ;  first,  however,  beaiio^  !^ 
pipes  which  supply  air  to  the  grate,  where  thcy*y» 
*'  the  dust  of  roasted  ores,  and  also  the  arsenioai  a^ 
The  gases  are  now  ready  t6  pass  Into  the  ordiiiiiT*f 
phuric  acid  chambers.    The  fnviBnlor  states  in  \i»^^ 
cation  that  *<  the  Royal  SaxoU  dulphnric  Acid  W^ 
have  made  a  trial  with  a  famace  of  ^e  improved  oobc-* 
tion  with  so  great  a  success  that  it  il  tiow  almost  excic|5 
employed  for  the  roasting  of  pyriteA  jit  that  ew**' 
ment."    The  working  of  this  fum«eA  has  beeoait-j 
investigated  by  Me»rs.  Vivian,  who  expect  to  mike  ^ 
tons  of  sulphuric  acid  per  week  from  the  ooppena^ 
which  would  otherwise  be  worse  than  wasted.   »>»•"* 
therefore,  not  surprised  to  hear  that  Mesas.  Yiritf^ 
paid  the  inveotor  £4.000  for  hii  patent  right 

Wakefield  Industbial  and  Fih«  Aar  EiMiar^^y 
This  exhibition  was  opened  by  the  prvsideott  ** 
Houghton,  on  Wednesday,  80th  Augtttl.  The  m^i-*^ 
address  was  delivered  by  the  president,  sfttf  ^'"^ 
the  Arohbishop  of  York  and  other  geitlemefl  Sr 
at  length  on  the  advantages  to  be  derived  troa  ^ 
exhibitions.  The  building  in  which  the  cxhtfaitKOi'^' 
consists  of  a  lare  vestibule,  with  a  pieture  i^^Z 
either  side.  Besides  these  galleries,  the  tenponi}  ^ 
ing  contains  a  large  central  hall,  100ft.  by^t^'^J 
refreshment  room.     The  Tammy  Hall  i«  «>^ 


upper  room,  the  walla  of  which  are  covtfwi  with  *  n* 
tint.  The  exhibition  is  held  in  tix  toon  ^^  ^ 
tain  about  17,000  square  feet  of  floor  and  tito^' 
and  17,000  square  feet  of  wall  space.  Tfcs  "b»» 
exhibitors,  including  the  fine  arts  d^iiiiiMDi  «k.  ^ 
dreu,  amount  to  1,800. 

EXBIBITIOH  AT  THE  SaBACBK  FOUIPW,  G^^ 

private  exhibition  of  the  articles  prodimdfa'^' 
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hotin  of  the  workmen  in  this  eatabliBhrnent  was  recently 

held  in  the  MouldexB*  Shop,  which  had  been  set  apart  for 

the  porpose.    The  oHgin  of  so  novel  an  attempt  was  as 

follows :— For  seyeral  years  hack  the  moulders  have  been 

in  the  habit,  on  the  occasion  of  their  annual  excursion  in 

Attgnst,  of  decorating  their  sand  heaps  with  devices  of 

▼arioos  kinds,  and  last  year  so  much  talent  was  displayed 

in  this  respect,  that  the  company  awarded  prizes  to  the 

mors  remarkable  of  the  designs,  and  Intimated  that  next 

year  they  would  award  prices  to  the  amount  of  £22  2s., 

in  connection  with  a  private  iudustrial  exhibition  in  the 

ibnndty,  which  would  include  not  only  specimens  of  the 

men's  own  ingenuity,  but  also  that  of  their  &miliee  and 

of  their  female  friends.    The  employes  themselves  sub- 

Bcribed  an  equal  amount,  and  the  result  was  the  present 

exhibition.    One  rule  of  the   exhibition  was  a  rather 

noticeable  one,  namely,  that  no  ariicles  were  allowed  to 

be  exhibited  illustrating  the  company's  manufacture,  so 

that  the  specimens  on  view  were  in  an  unusual  degree  the 

mult  of  natural  genius.    There  were  in  all  eight  sections 

—namely,  1.  For  the  best  olject  in  either  nature,  art,  or 

industry.    2.  For  the  best  essay  delivered  at  the  Saracen 

Foandry  Mutual  Improvement  Society  during  the  session 

1864  5.    3.  For  the  best  object  or  decoration  made  in 

moalding  sand  by  journeyman  moulders.    For  the  best 

object  or  decoration  made  in  moulding  sand  by  apprentice 

moalders.    4.  For  the  best  specimen  of  female  industry 

io  needlework,  knitting,  &c.    5.  For  the  best  drawing. 

6.  For  the  best  original  composition  in  prose  or  verse. 

7.  For  the  best  writing.  8.  For  the  best  specimen  of 
wilting  by  conn  ting-house  employes  only.  In  one  of 
these  sections  there  were  86  competitors,  and  in  another 
24,  and  many  of  the  articles  shown  were  such  as  to  reflect 
highly  on  the  skill  and  indastry  of  the  exhibitors.  The 
third  section  was  in  many  respects  the  most  interesting  of 
all,  comprising  as  it  did  numerous  and  curious  designs  in 
moalding  sand.  The  first  prize  was  for  an  elaborate 
design  illustrative  of  the  parable  of  the  Qood  Shepherd ; 
ind  the  second  for  an  imitation  of  Bums'  monument. 
Mr.  Walter  Macfarlane,  of  the  Saracen  Fotmdry  Com- 
pany, delivered  an  address,  and  distributed  the  prizes. 


CoppBB. — ^Messrs.  Travers'  circular  says : — **  The  pro- 
^essive  decline  in  the  consumption  of  cotfee  is  surprismg, 
IS  the  quantities  of  nearly  all  other  articles  of  produce 
uve  become  much  greater  of  late  years.  The  home 
onsumption  reached  its  highest  point  for  the  last  fifteen 
rears  in  1854,  when  it  amounted  to  16,674  tons ;  in  1864 
t  was  only  14,000  tons,  and  we  have  now  to  chronicle  a 
lecrease  of  315  tons  for  the  first  six  months  of  1865,  as 
om  pared  with  the  corresponding  part  of  1864.  The 
educed  cost  of  tea,  and  the  rapid  advance  it  has  made  in 
nblic  favour,  have  principally  brought  about  this  result ; 
Qt,  at  the  same  time,  the  smaller  use  of  coffee  may,  to  a 
reat  extent,  be  traced  to  the  way  in  which  it  is  generally 
repared  in  Bngland.  The  preparation  of  coffee  for  use 
iqnires  some  little  care  and  attention,  which  are  seldom 
es  towed  npon  it  by  English  people.  The  result  is  that 
e,  as  a  nation,  drink  the  worst- flavoured  coffee  in  Europe, 
Ithough  we  are  supplied  with  the  best  raw  material,  and 
m  pay  the  beet  price  for  it.  The  preparation  of  tea,  on 
le  other  hand,  requires  little  care,  and  the  result  is 
Iways  certain,  if  enough  be  put  in  the  pot.  Labour  being 
ear  and  time  of  value,  coffee  in  England  goes  to  the 
all,  and  tea  usurps  its  place.  On  the  continent  the 
mtrary  is  the  case,  and  coffee  is  as  yet  in  the  ascendant, 
iogland  is  the  chief  entrepSt  from  which  continental  sup- 
lies  are  drawn;  and  we  may  thus  form  a  tolerably 
nrect  inference  of  the  state  of  consumption  abroad  by 
le  exports  tcom  British  ports.  These  amounted  in  1854, 
hen  our  home  cooisnmption  was  at  its  highest,  to  14,548 
ns;  bat  In  1864  amounted  to  no  less  than  35,406  t<His ; 
id  the  Board  of   Trade  returns  for  the  six  months  of 


this  year  show  a  surplus  of  1,769  tons  in  the  export 
deliveries,  as  compared  with  the  fint  half  of  1 864.  Ooffee 
planters  need  thus  have  no  fear  of  extending  their  opera- 
tions at  present — the  more  so  as  the  United  States  will 
be  more  and  more  in  the  market.  At  the  same  time, 
we  fear  that  the  use  of  coffee  in  England  will  be  still 
further  diminished  by  the  late  reduction  in  the  tea  duty." 

Coal  Trade  in  Eubopb.— The  extraction  of  coal  in 
France  in  1863  was  estimated  at  10  million  tons,  and  the 
import  of  foreign  coal  was  5,844,260  tons;  the  consump- 
tion amounted  to  882  lbs.  per  head.  Belgium  produced 
10  million  tons,  but  exported  3,600,000  tons.  The  ^ 
million  tons  whic^  it  ooniumes  i-epresents  2,822  lbs.  per 
head,  or  three  times  as  much  as  France.  England  pro- 
duces 86  million  tons  of  coal,  of  which  7,934,000  tons 
were  exported.  The  internal  consumption,  therefore,  is 
about  78  million  tons,  which  represents  6,394  lbs.  per 
head,  or  about  seven  times  as  much  as  in  France.  One- 
third  of  the  coal  used  in  France  is  imported  from  England, 
Belgium,  and  Prussia. 

Clocks  and  Watohbs  Iupobtbd. — From  a  return 
recently  issued,  it  appears  that  in  the  seven  months  ended 
the  31st  July,  as  many  as  129,082  clocks  and  86,814 
watches  were  imported  free  of  duty. 


C0l0l£tt8« 


PsoGBEss  IN  New  South  Walks. — The  increase  of 
population  by  immigration  to  New  South  Wales^  from 
1860  (after  separation  from  Queenslabd)  to  1864  inclusive, 
has  been — Immigrants,  arrived  under  Government  As- 
sisted Immigration  Begulations,  15,903 ;  other  arrivals 
from  Great  Britain,  in  excess  of  departures  to  Great  Britain 
in  five  years,  only  1,495;  arrivals  by  sea  from  other 
colonies  and  foreign  ports  in  excess  of  departures  to  same, 
480 ;  arrivals  by  sea  of  Chinese  in  excess  of  departures, 
5,721 ;  total,  23,599.  Notwithstanding  the  depression  of 
the  times,  the  purchase  of  land  by  free  settlers  goes  on 
rapidly.  The  total  quantity  purchased  from  the  time 
when  the  Act  came  into  operation  (Ist  January,  1862]  to 
30th  September,  1864  (2  years  and  9  months),  being  no 
less  than  630,653  acres,  and  the  sum  paid  as  deposits 
alone  during  that  time  amounting  to  nearly  £160,000. 
The  following  figures  give  the  number  of  purchasers  and 
the  quantity  of  land  selected  in  1864: — 

Yew.  Acrei.  No.  of  ParcbaMrf . 

1862  294.186  4,562 

1863  212,035  3,551 

1864  to  Sept.  30  ...  124,432    1,890 

630,653  10,003 

From  almost  every  district  the  most  encouraging  state- 
ments respecting  the  progress  the  colonists  are  making  are 
received. 

SiLVBB  Minks  in  New  South  Waubs. — ^It  has  been 
determined  to  resume  operations  at  the  Momya  Silver 
Mines  by  a  new  process,  which  has  been  tried'  with  a 
model  machine  on  the  ores  of  this  mine,  and  which  is 
stated  to  have  been  completely  successful  in  extracting 
the  precious  metals.  Two  trials  have  been  made  on  the 
ore  with  very  satisfactory  results,  the  first  trial  giving 
four  ounces  of  gold  and  ten  ounces  of  silver  to  the  ton  of 
ore,  and  Uie  second  trial  giving  three  ounces  of  gold  and 
fourteen  ounces  of  silver  to  the  ton  of  ore. 

New  Tariff  in  New  Sotith  Wales. — The  act  to 
impose  stamp  duties  would  come  into  operation  on  the  1st 
of  Julv.  It  is  estimated  that  the  revenue  to  be  derived 
from  these  duties  will  amount  to  £150,000.  On  the  25th 
May  the  treasurer  proposed  an  addition  of  20  per  cent, 
customs  duties  on  all  goods  included  in  the  tariff,  and  a 
duty  of  Is.  on  all  goods  imported  into  the  colony.  The 
resolutions  submitted  to  the  Assembly  met  with  some 
opposition,  uid  were  amended  by  exempting  tea,  sugar , 
braodyi  and  gin  from  the  package  duty. 
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CoppBB  Mines  in  New  South  Wiles. — The  reports 
from  these  mines  ooDtinue  to  be  of  a  satisfactoiy  chancter. 
The  quality  of  ore  is  improving,  and  the  lodes  are  more 
prodaotive  as  depth  is  obtained. 


S^tts. 


GiTT  HoRTioTTLTUBB. — A  recent  number  of  the 
ScoUith  Farmer  says  that  a  large  nmnber  of  inflaential 
gentlemen  in  Edinburgh  have  lately  asMXsiated  them- 
selves for  the  support  of  what  may  be  termed  a  Working- 
Glass  City  Horticultural  or  Window  Gardening  Society. 
The  promoters  of  this  philanthropic  movement  issued  a 
circular  in  March  last  inviting 'working  people  to  con- 
tribute to  a  flower  show  for  the  working  olassiBs  living  in 
the  various  districts  of  Edinburgh.  Prizes  of  sums  from 
Is.  to  5s.  were  given,  open  to  working  men  and  women ; 
and  prizes  from  6d.  to  Ss.,  open  to  hayn  and  girls  under 
16  yean  of  age.  Any  flowering  plant  was  admitted.  In 
all,  114  prizes  were  offered.  It  appears  that  there  are  now, 
both  in  Edinburgh  and  Glasgow,  some  very  successful 
examples  of  area  ga:dening,  where,  considerably  under 
the  street  levels,  healthy  and  well-grown  ferns,  indudiog 
that  most  elegant  of  aU,  the  Otmunda  regalu,  as  wdl  as 
many  Icinds  of  shrubby,  herbaceous,  and  climbing  plants, 
are  thriving  in  vigorous  lu^rarianoe,  the  evil  effects  of  the 
street  dust  and  city  smoke  being  countencted  by  frequent 
washings  of  the  foliage,  and  that  generally  by  merely 
sprinkling  it  with  water  from  the  finely-drilled  rose  of  a 
small  watering-pan,  discharged  occasionally  sho?rer-like 
from  the  higher  windovrs,  or  over  the  railings  from  the 
street  above.  With  r^^aid  to  the  choice  of  plants  for 
this  purpose,  the  above-named  journal  says : — **  There  are 
many  plants  which  will  not  thrive  under  the  best 
management  in  town  windows,  areas,  ^., — let  all  such 
be  discarded ;  and  we  would  further  recommend  working- 
class  cultivators  not  to  be  too  ambitious  in  their  selection, 
but  to  choose  from  observation  those  plants  most  suitable, 
whether  native  or  exotic,  hardy  or  tender.  To  juvenile 
growers  of  hanging  pot  plants  we  would  say,  have  an  eye 
to  that  hardy  and  pretty  woodland  native  'creeping 
Jenny,'  also  called  *herb  twopence,'  and  still  more 
eamedly  Lytinuuhia  mtmmtdaria.  Aspire  to  the  pos- 
sessioD  of  a  plant  of  the  recently-introduced  haidy  Japan 
hooey sQckle,  which  is  unsurpassed  for  the  beauty  of  its 
golden  lace-like  foliage ;  and  do  not  neglect  the  common 
ivy,  one  of  the  easiest  managed  of  evergreen  creepers, 
and  of  which  there  are  now  about  half  a  hundred  varieties 
in  cultivation,  all  differing  from  one  another  in  the  colour, 
form,  and  size  of  their  leaves ;  and  among  these,  some 
with  variegated  and  spotted,  as  well  as  peculiarly-formed 
green  foliage,  are  unsurpassed  as  flowerj)Ot  evergreens, 
either  for  growing  inside  or  outside.  The  general  at- 
tention now  and  lately  bestowed  upon  window  gardening 
has  been  the  means  of  calling  forth  several  highly  inter- 
esting and  useful  publications  and  essays  on  the  subject ; 
foremost  among  which  is  the  paper  read  by  Mr.  John 
Bell  before  the  Society  of  Arts  last  sessioD." 

Special  Education  in  Fbanob.— The  Minister  of  Pub- 
lie  Instruction  has  just  issued  a  circular  to  the  Prefects  of 
departments  announcing  the  intention  of  the  Government 
to  establish  a  special  normal  school  at  Cluny.  The  otject 
is  to  create  a  class  of  teachers  which  neither  the  high 
schools  of  Paris  nor  the  primary  normal  schools  supp^, 
instructed  in  matters  connected  with  the  applied  sciences, 
and  able  to  explain  to  the  pupils  not  only  the  principles 
of  industrial  operations,  but  also  the  methods  in  actual 
practice.  The  new  school  is  to  be  established  in  the 
ancient  Benedictine  abbey  at  Cluny,  a  spot  well  situated 
for  the  imrpose,  being  in  the  centre  of  a  rich  province, 
where  all  forms  of  cultivation  are  to  be  found— comland, 
meadow,  vineyard,  and  forest,  near  Greuzot,  the  seat  of 
a  great  mechanical  industry,  on  the  one  hand,  and  Lyons 
on  the  other,  and  not  far  from  St  Etienne ;  so  that  the 
pupil  teachers  will  be  placed  in  very  advantageous  cir- 


cumstances.   Candidates  are  to  be  admitted  by  oompeli* 
tion,  in  order  that  all  may  be  neariy  on  a  par  ss  ngu^ 

Seneral  instruction,  and  the  ijapils  will  reoeivs  that 
iplomas  after  public  examinatioo.  The  achoolwill  bt 
open  to  all  on  the  above  conditions,  bat  the  Go? cnmeBi 
will  support  the  pupil  teachers  requ^ed  for  the  Lyoe«. 
The  departments  are  cdled  upon  to  aid  thewoibT 
applying  one  or  two  of  the  schoianhips  in  each  priiniiir 
normal  school  to  the  new  establishment,  the  popil  tesdm 
to  be  selected  from  the  departmental  schools  by  comped- 
tion.  The  modes  of  carrying  out  the  object  in  qoeitxB 
are  not  yet  fhlly  decided  on,  but  tlie  Minister  exprcas 
his  intention  of  proposing  to  the  Emperor  that  the  popj 
who  pass  their  examination  in  the  new  school  shall  eqtf 
a  portion  of  the  advantages  attaching  to  UniTceBT 
degrees ;  and  announces  ftinher  that  as  the  profesMnif 
the  new  school  must  be  men  of  high  standing,  and  asai 
laboratories,  workshops,  collections,  gardens,  and  oee 
means  of  practical  study,  must  be  complete,  the  vsloei 
each  boune  will  be  higher  than  in  the  ardinaiy  oona 
schools,  and  he  fixes  it  at  eight  hundred  francs  (£82). 
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Examinations  for  1866. 

The  Programme  of  Examinations  for  1866  is 
)w  published,  and  may  be  had  gratb,  on  ap- 
ication  to  the  Secretary. 


Glasgow  Mbohanios'  Institution. — In  the  forty- 
cond  aDDoal  report  the  directors  point  with  a  degree  of 
ide  to  the  very  prosperons  Beesion.  With  few  ex- 
ptions  the  attendance  of  the  dassea  has  been  higher 
an  ordinary ;  while  the  quality  of  work  aocompliBhed 
decidedly  superior.  With  a  view  to  eecare  a  larger 
tendanoe  in  the  natural  philosophy  and  chemistry 
UBOB,  the  directors  have  reduced  the  fee  in  these  classes 
2s.  6d.,  entitling  st-adents  to  the  membership  of  the 
stitntion,  to  attendjmce  on  twenty-four  lectures,  and 
le  use  of  the  library  for  six  months,  and  the  experiment 
18  proved  so  far  successful  in  both  classes.  In  the  Che- 
istry  Class  (Dr.  W.Wallace)  the  course  of  lectures  was, 
is  session,  devoted  to  chemical  technology,  or  chemistry 
plied  to  manufactures  and  the  useful  arts.  The  num- 
r  enrolled  in  the  Natural  Philosophy  Class  (Mr.  J.  P. 
nith,  C.E.)  is  112,  and  the  attendance  throughout  the 
BsioQ  has  been  little  short  of  that  number.  The  sub- 
lets of  lectures  have  been  the  properties  of  matter,  the 
inciples  of  mechanics,  gravitation,  optics,  heat,  elec- 
Icity,  magnetism,  &c.  In  the  Music  Class  (Mr.  Samuel 
irr)  the  teacher  was  highly  pleased  with  the  progress 
ade.  The  Animal  Physiology  Class  (Mr.  John  Mayer, 
,C.S.),  although  not  numerically  strong,  has  been  very 
ccessful,  both  as  regards  regularity  and  attendance  and 
le  amount  of  work  done.  The  Elocution  Class  (Mr. 
Ttn.  Moffat)  consisted  of  22  members,  with  an  average 
tendance  of  16.  They  have  been  trained  to  read  dis- 
octly,  significantly,  and  expressively;  the  progress  made 
f  all  tiaviog  been  very  considerable.  The  Mechanical 
rawing  Class  (Mr.  P.  Stewart)  has  had  another  very 
Lccessful  session.  The  classes  for  Drawing,  Painting, 
id  Architecture  (Mr.  A.  D.  Robertson)  have  also  been 
iccessful.  The  number  enrolled  in  the  class  of  Prac- 
cal  Mechanics  (Mr.  J.  P.  Smith  C.E.)  is  42,  and 
le  attendance  throughout  the  session  has  been  good, 
'he  subjects  taken  up  were  the  principles  of  mechanicfr— 


gravity,  strength  of  materials,  theory  of  structures,  prin- 
ciples of  equilibrium  in  simple  machines,  frictioo,  wheel- 
work,  principles  of  dynamics,  theory  of  machines,  com- 
bustion of  fuel,  generation  of  steam,  steam  boilers,  &c. 
A  similarly  favourable  account  is  given  of  the  English 
Language  and  Literature  Class  (Mr.  D.  Buchanan).  The 
Writing,  Arithmetic,  and  Book-keeping  Class  was  under 
Mr.  John  Macgregor,  teacher,  and  Mr.  Robert  Stevenson, 
assistant.  The  duties  of  this  department  had  become 
increasingly  arduous,  and  were,  during  the  past  session, 
shared  between  the  teacher  and  an  assistant.  The  num- 
ber of  students  in  attendance  demanded  all  the  aooom- 
modation  available,  whilst  the  work  performed  was  good. 
In  the  Mathematics  and  Arithmetic  Class  (Mr.  A.  Thom), 
the  students  were  arranged  into  a  junior  and  a  senior  dass. 
The  junior  students,  in  addition  to  the  more  advanced 
roles  of  arithmetic,  read  the  first  three  books  of  Endid, 
with  the  more  useful  propositions  in  the  fifth  and  sixth 
books;  algebra,  as  far  as  simultaneous  equations,  and  the 
summation  of  series.  The  senior  students  read  the  first 
six,  with  the  eleventh  and  twelfth  books  of  Eudid ;  ana- 
lytical trigonometry,  with  the  application  of  logarithms 
to  the  solution  of  problems  in  trigonometry  and  mensura- 
tion. In  the  senior  class  the  students  were  permitted  to 
occupy  half  their  time  in  whatever  branch  of  the  science 
they  thought  fit,  some  taking  the  differential  calcnlus, 
others  trigonometry,  mensuration,  or  navigation.  The 
classes  in  Latin  and  Greek  (Mr.  J.  Miller,  A.M.)  have 
been  attended  this  session  by  gentlemen  belonging  to  or 
preparing  for  the  legal  and  medical  professions;  by 
young  men  preparing  for  the  University,  and  by  others 
engaged  in  commercial  and  mechanical  pursuits. 
Favourable  accounts  are  given  of  the  French  (Mons. 
Dutoit)  and  the  German  (Herr  Rehbann)  classes.  In  the 
Spanish  class  (Mr.  A.  Revie)  there  has  been  a  small  in- 
crease in  the  numbers  over  those  of  last  session,  the 
tickets  sold  being  49  against  44.  Some  of  the  students 
have  made  considerable  progress.  The  History  and  Geo- 
graphy dass  (Mr.  D.  Buchanan)  and  the  Botany  class 
(Mr.  W.  Eeddie)  have  been  prosperous.  The  library 
contains  upwards  of  7,000  volumes,  a  large '  addition 
having  been  made  during  the  year.  Besides  the  studentfl 
attending  the  classes,  the  library  is  opened  to  the  public 
at  the  annual  charge  of  48.  Considerable  additions  have 
been  made  to  the  museum,  the  accommodation  of  which 
is  now  largely  extendeJ.  The  museum  is  open  for  the 
inspection  of  members  and  students  of  the  Institution,  and 
friends,  free  of  charge.  The  tickets  f^old  for  the  evening 
classes  have  been  as  follows: — Chemistry,  118  ;  Natnrid 
Philosophy,  112 ;  Music,  79 ;  Animal  Physiology,  19 ; 
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Practicftl  Mechanics,  42 ;  Elocution,  22 ;  Botany,  36  ; 
Mathematics,  244;  Mechanical  Drawing,  253  ;  Free-hand 
and  Architectnral  Drawing,  157 ;  Writing,  Arithmetic, 
and  Book-keeping,  384 ;  Grammar,  Composition,  and 
Litentare,  145;  French,  166;  Qerman.  36;  Spanish, 
49  ;  Latin  and  Greek,  113 ;  Dancing  and  CaUsthenio^,  6  ; 
History  and  Geography,  18;  total,  1,999.  The  income 
has  amounted  to  £2,097  Os.  5^.,  and  there  was  cash  in 
hand  £375  13s.  4d. 


EXAMINATION  PAPERS,  1865. 

(  CouHMUdfrom  page  638. ) 

The  following  are  the  Examination  Papers  set  In  the 
various  subjects  at  the  Society's  Final  Ezaminationsi  held 
in  April,  1865  :^ 

GERMAN. 

THBBE  HOURS  ALLOWED. 

Each  candidate  is  expected  to  translate  one  of  the 
passages  of  Section  I.,  to  answer  some  of  the  qnestions, 
and  to  turn  into  German  several  of  the  sentences  and 
pieoes  given  in  Section  III.  Candidates  for  a  first  class, 
mnst  translate  one  piece  of  Section  I.,  answer  («),  (/)  and 
(if)  of  Section  II.,  and  render  into  German  16— -20  inda- 
aive,  of  Section  III.,  and  write  the  ess>ay : — 

Section  I. 
1.  Dieser  Tag  war  es,  om  deesentwillen  Gustav  das 
baltiacbe  Meer  dnrchschiffte,  anf  entlegener  Erde  der 
Gcfahr  aachjagte,  Krone  und  Leben  dem  nntreuen  Gltlck 
anvertraate.  Die  zwei  grdssten  Heerftlhrer  ihrer  Zeit, 
beide  bdsher  unHberwonden,  soUen  jetzt  in  einem  lange 
vermiedenen  Kampfe  mit  einander  ihre  leizte  Probe 
h«stohen ;  einer  von  beiden  muss  seinen  Rnhm  anf  dem 
Sohlachtfelde  znrttcklassen.  Beide  Halften  von  Dentsch- 
]«id  habeo  mit  Furcht  and  Zittern  diesen  Tag  heran- 
nahen  sehen ;  bang  erwartet  die  gan2se  Mitwelt  den  Aos- 
■ch^g  desMlben,  und  die  sp&te  Nachwelt  wird  ihn  segnen 
Oder  beweinen. 

Die  Entschloesenheit,  welche  den  Grafen  Tilly  sonst 
DM  verliesB,  fehlte  ihm  an  diesem  Tage.  Kein  foster 
Vorsatz,  mit  dem  Eonige  za  schlagen,  ebenso  wenig 
Staodhafiigkeit,  es  za  vermelden.  Wider  seinen  Willen 
riss  ihn  Pappenheim  dahm.  Nie  gefiihlte  Zweifel 
kftmpften  in  seiner  Brnst,  schwarze  Ahnungen  amwOlkten 
seine  immer  freie  Stim.  Der  Geist  von  Magdeburg  schien 
liber  ihm  zn  schweben. 
8.  1st  Frieden  stiften,  Haas 

Versohnen  ein  GeschKft  der  H511e  ?    Eommt 
Die  Eintracht  aas  dem  ew'gen  Pfuhl  hervor  ? 
Was  isi  unschuldig,  heilig,  nrenschltch  gut, 
Wenn  es  der  Kampf  nicht  ist  ums  Vaterland? 
Sett  wann  ist  die  Natar  so  mit  sich  selbst 
Im  Streite,  dass  der  Himmel  die  gerechte  Sache 
Verllsst,  and  dass  die  Teafel  sie  beschtltzen  ? 
Ist  aber  das,  was  ich  dir  sage,  gut, 
Wo  anders  als  von  oben  konnt*  ich's  schdpfen  ? 
Wer  hfttte  sich  auf  meincr  Sch&fertrift 
Zu  mir  gesellt,  das  kind'sche  Hirtenmldchen 
In  k5niglichen  Dingen  einzuweihn  ? 
Ich  bin  vor  hoheu  FUrsteii  nie  gestanden. 
Die  Kunst  der  Rode  ist  dem  Monde  fremd. 
Doch  jetzt,  da  ich's  bedarf,  dich  zn  bewegen, 
Besitz'  ich  Einsicht,  hoher  Dinge  Kunde, 
Der  Ulnder  und  der  Kdnige  Of  Schick 
Liegt  Bonnenhell  vor  meinem  Kindeshlick, 
Una  einen  Donnerkeil  fflhr*  ich  im  Monde. 

3.  Alter  Freund  I  immer  getreuer  Schlaf,  fliehst  du 
mich  auch  wie  die  ttbrigen  Freonde  ?  Wie  ^illig  H«*nkteBt 
da  dich  anf  mein  freiea  Haupt  herunter.  und  kUhltest, 
wie  ein  schdner  Myrthenkranz  der  Liebe,  meine  ^hl&fe ! 
Mitten  unter  Waffen,  auf  der  Woge  des  Lebens,  ruht' 
ich  leicht  athmend,  wie  ein  aufquellender  Knabe,  in 
deinen  Armen.  Wenn  Stttrme  durch  Zweige  und  Bl&tter 
saus'ten,  Ast  und  Wipfel  «ch  knirrend  bewegten,  blicb 


innerst  doch  der  Kern  des  HerzeoB  aDgerest  ^« 
schttttelt  dich  nun?  Was  erschttttert  den  feitntma 
Sinn  ?  Ich  ftlhl's,  es  ist  der  KUng  der  Mordaxt.  dieii 
neiner  Wuizd  nasoht.  Nooh  stofa'  ich  anltecht  xaA  m 
innrer  Sehaaer  durchttbrt  mich.  Ja,  lie  QbeiwiDdK.^ 
vermtherische  Gewalt ;  sie  vnlargitht  den  fsrtca  bcfis 
Stamm,  und  eh'  die  Rinde  dorrt,  stQrzt  kncboKl « 
zerschmettemd  deine  Krone.  Warum  denn  jetzt,  fri 
so  oft  gewalt'ge  Sorgen  gleich  Seifenblasen  dir  yoro  Hcpi 
w  egge wiesen,  warum  vermagst  dn  nicht  die  Ahnoccs 
verecheuchen,  die  tausendfach  in  dir  sich  anf  nnd  Df^ 
treibt?  Seit  wann  begegnet  der  Tod  dir  fUrcht^^^' 
mit  desaen  wechselnden  Bildem,  wie  mit  den  flbn^ijf. 
stalten  der  gewohnten  Erde,  do  gelaasen  lebttti. 

4.  Ottokar  von  Bdhmen,  ein  viel  michtigerer  Fdvu 
der  Graf  von  Habsburg,  glaubte  keineswegs  den  kcs 
Kaiser  gehorchen  zu  mUssen.  Daza  kam,  dss  A'W- 
reichischen  Stftnde  bittere  Klagen  gegen  K5nig(^ur 
erhoben,  wie  er  rie  bedrtlcke  and  viele  Un^eiedbE^ 
llbe.  Also  liesB  Rudolph  zuerst  den  KSnig  eiDlidass 
er  aaf  dem  fiekhstage  za  Nttroberg  imJahreUiHo 
scheinen  and  von  Rechtswegen  den  Lehneid  leirtar't 
Aber  der  K9nig  kam  weder  diesesmal,  noch  anf 
zweiten  Tage  zu  WtLrzbnrg ;  und  auf  einen  dritttt 
Augsburg,  im  Jahre  1275,  sehickte  er  nor  deo 
Wemhard  von  Seckau  als  seinen  G^esandten,  nod 
war  so  dreist,  vor  den  versammelten  Ftinto 
lateinische  Rede  anzuheben,  worin  er  beweiieo  «'.:« 
dans  Kaiser  Rudolph's  Wahl  ungUitig  sei.  Rudolph  cv? 
brach  ihn,  und  sprach :  "  Herr  Biacbof,  wenn  ihr  tm 
mit  meinen  Geistlichen  abzamach«D  babi,  so  ledet  il' 
Dinge  lateinisch,  wenn's  aber  mich  oder  die  Bekhmdi 
angeht,  so  redet  deutsch,  wie  es  der  Braoch  isf*  '\ 
die  Fiirsten,  da  sie  inne  warden,  der  Biscbof  nj 
Rudolph*8  Kaiserwahl  antastan,  enihielten  sich  bs 
dass  sie  ihn  nicht  zur  ThUre  hinaoairieben ;  abei  £ 
Kjsnig  verhinderte  es  und  liess  den  BlBchofamDlci:^ 
Tage  von  Augsburg  abreisen. 

Section  II.— GhBAmuB  Ain>  Idioms. 

(a.)  Decline  dertelbe,  diemlbe,  dat9eib$,  and  vcr. 

(b.)  When  does  the  soperlative  end  in  sten  sod  ha§« 
before  it  ?    Give  three  examples. 

(c.)  Decline  dot  harte  SchkkMi^-'tkmmr  Sm,  «v 
butu  Pferd. 

(d.)  Put  the  definite  article  before  the  iblkminf  a^ 
stantives,  and  add  the  genitive  singular  and  the  oo»'» 
tive  plural:— ^sr^,  £enniniss,  Braut,  I^Uier,  BUo, > 
Mautt  Hand,  • 

(e.)  In  what  do  sepaiable  compound  verbs  difa  ic 
the  inseparable.  Ulosfcrate  their  diffen^noes  by  i» 
examples. 

(f.)  State  the  second  person  siDgnlar,  present  isd » 
perfect,  both  in  the  indicative  and  sobjaDctifs  t ' 
Befehlen,  hieten,  aUuaent  verttehen,  nachgAeni  tew^ 
bedHr/en.  Add  also  the  participle  past  of  each  of  u« 
verbs. 

(g.)  Es  ist  gar  nicht  mit  ihm  anawikommsp. 

Das  wird  noch  tlbel  ablaufen. 

Ich  mache  mir  gar  nichta  daraoa. 

Es  geht  im  Hause  um. 

Er  hat  sich  umgebracht. 

Reden  Sie  doch  nicht  so  ins  Blane  hinein. 

Der  hat  das  Pulver  auch  nicht  erlondeo. 

Wer  sich  nor  darauf  verstinde  1 

Setzen  Sie  mir  das  einmal  auseinander. 

Damit  hat  er  mir  einen  Streich  daroh  die  Bcd^ 
gemacht.  * 

Er  wird  nimmermehr  auf  einen  grtknea  Zw«g  ktos 

Section  III. 
Translate  into  Gorman  ten  of  the  following  ?»♦•- 
The  writing,  either  in  English,   or  German  eUi  -' 
must  be  very  legible. 

1.  That  is  all  the  same  to  roe. 

2.  I  am  going  to  buy  thrve  sorts  of  wine. 

3.  lie  arrived  in  town  at  half-past  three  in  U»  »^  ^ 
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r.  They  have  been  in  this  country  these  sixteen  years. 

i.  They  who  are  cruel  cannot  be  good. 

I.  We  who  have  long  experience  know  more  about  it. 

.  I  should  like  to  know  what  has  become  of  them. 

I.  My  brother  is  only  eight  years  and  a  half  old. 

1.  They  have  been  obli^d  to  leave  town. 

*.  He  had  a  new  carriage  made  for  him. 

.  The  judge  ordered  him  to  be  whipped. 

.  1  have  often  been  asked  about  the  cause  of  it. 

.  He  ouffht  to  have  been  ashamed  of  himself. 

.  The  older  he  grows,  the  weaker  he  becomes. 

.  We  have  heard  her  sing  but  once. 

.  We  received  their  answer  but  yesterday. 

.  1  insist  upon  your  doing  it  directly. 

.  Having  left  his  house  but  ten  minutes  ago,  he  cannot 

have  reached  his  office. 
.  She  is  said  to  be  a  very  dever  writer. 
.  It  seems  dear,  that  the  wages  of  labour,  estimated 
QODey,  were  in  1685  not  more  than  half  of  what  they 
now;  and  there  were  few  artides  important  to  the 
fciag  man,  of  which  the  price  was  not  in  1685  more 
a  half  of  what  it  is  now.  Beer  was  undoubtedly 
ih  cheaper  in  that  age  than  at  present.    Meat  was 

>  cheaper,  but  was  still  bo  dear  that  hundreds  of  thou- 
it  of  families  scarcely  knew  the  taste  of  it.    In  the 

>  of  wheat,  there  has  been  very  little  change.  The 
rage  price  of  the  quarter,  during  the  last  twelve  years 
Jharles  the  Seoond,  was  fifty  shillings.  Bread,  there- 
t,  such  as  is  now  given  to  the  inmates  of  a  workhouse, 
)  theu  seldom  seen,  eveu  on  the  trencher  of  a  yeoman 
)f  a  shopkeeper.  The  great  majority  of  the  nation 
d  almost  entirely  on  rye,  barley  and  oats. 

V'rite  in  Qerman  a  short  essay  on  *<The  causes  of 
kes." 

(To  be  continued.) 


TISH  ASSOCIATION  FOR  THE  ADVANCE- 
MENT OF  SCIENCE. 

BnimiOHAV,  1865. 

he  business  of  the  Sections  commenced  on  Thursday, 
7th  instant.     The  foUowmg  is  a  list  of  the  papers 

THURfiDAT,  S£PTEBfBBR  7th. 

Tnos  A. — ^Mathematioal  ahd  Phtsioal  Soikvoe. 

resident's  address. 

leeming  Jenkin — ^Report  of  the  Electrical  Standards 
imittee. 

unes  E.  Olaisher — ^Report  on  Luminous  Meteors, 
nofessor  Bankine— On  the  Seoond  Law  of  Thermo- 
unies. 

Sabine— -On  a  New  Method,  introduced  by  Messrs. 
leos,  of  measuring  EUectrical  Resistance. 
^  Hooper — On  India-rubber,  as  an  Insulator  for  Tele- 
hie  Conductors. 

»  Claudet — On  Moving  Photographic  Pictures. 
.  C.  Sorby — On  a  New  Form  of  Spectrum  Micro- 

9. 


Section  B. — Chemical  Soiehoe. 

yenmg  Address  by  the  President. 

C.  Scwby— On  a  New  Form  of  Spectrum  Apparatus 
»plied  to  the  Mkaroscope. 

A.  Abel— Notes  on  Compounds  of  Copper  and  Phos- 
us. 

'.  A.  Voelcker — On  the  Composition  of  a  Marine  Boiler 
Mit. 

*.  T.  Phipson — On  SQicium  in  Iron. 
*.  T.  Phipson — On  the  Sublimed  Oligist  of  Vesuvius 
its  Artificial  Production. 

r.  T.  Phipson — A  few  words  on  Sponges  as  a  source  of 
nine  and  of  Nitrogen. 


Seotion  C— Oeologt. 

The  President's  Address. 

Rev.  W.  8.  Symonds— On  some  Andent  Drifts  and  Old 
River  Beds  of  SUnria. 

W.  Pengelly— The  Insulation  of  St.  Michael's  Mount. 

Rev,  W.  Purton—The  Geology  of  Colebrookdale. 

G.  Maw— On  the  Extensive  Deposits  of  White  Clays 
and  Sands  in  North  Wales— antecedent  to  the  Boulder 
Clay  Drift. 

C.  J.  Woodward — On  a  Deposit  near  Lllleshall,  Salop, 
containing  recent  Marine  Shells. 

Professor  Barknete  and  H.  Nicholson —  Additional  Ob« 
servatioos  on  the  Geology  of  the  Lake  Country. 

Section  D.— Zoology  and  Botavt. 

J.  Gwyn  Jeffreys,  F.R.S. — ^Report  on  Dredging  In  the 
Channel  Islands.    (MoUusca  ) 

Rev.  A.  Merle  Norman,  A.M. — ^Report  of  the  Com- 
mittee appointed  to  investigate  the  Marine  Fauna  of  the 
Channel  Islands.     Part  II. 

J.  Gwyn  Jeffreys,  F.R.S.— Report  on  Dredging  on  the 
Coast  of  Aberdeen. 

William  Hinds,  M.D.— On  the  Identity  of  Origin  of 
Starch  and  Chlorophyll. 

W.  R.  Hughes,  F.L.S. — Notes  on  the  Development  of 
a  Deep-Sea  Sponge  in  a  Marine  Aquarium. 

Rev.  A.  W.  McKay— On  the  Tnrdus  Migratorius. 

H.  T.  Stainton,  F.L.S.— On  the  extraordinary  Par- 
tiality shown  by  insects  of  the  Genus  Lavema  for  Plants 
of  the  order  Onagrace». 

S.  Moflbt,  M.D.,  F.G.S. — ^Phosphorescence  in  oonDectian 
with  Storms  and  Disease. 


Sub-Section  D. — ^Phtsiologt. 

The  President's  Address. 

Dr.  John  Davy— On  the  Effects  of  Scanty  and  Deficient 
Food. 

Dr.  Lionel  S.  Beale— On  Life. 

Dr.  John  Hughes  Bennett— Oh  the  FormatloD  of  Pus 
in  Reference  to  the  Fallacious  Dootiine  of  Cell  Pathology, 

Seotion  E. — ^Geoobapbt  and  Ethnoloot. 

Captain  Wilson  and  Captain  T.  McNeil— Results  of 
Surveys  in  Palestine. 

G.  Grove— On  the  Exploration  of  the  Holy  Land,  as 
proposed  by  the  Palestine  Exploration  Fund. 

Colonel  L.  Pelly — Seychelle  Islands. 

S.  W.  Baker— Letters  on  the  disooveiy  of  Albert 
Nyanza,  from  Mr.  S.  W.  Baker  to  Sir  R.  I.  MurchiwD. 

Colonel  L.  Pelly — Comoro  Islands. 

D.  A.  V^mb^ry — Origin  of  the  Hungarians. 

Colonel  Phayre— Ethnology  of  the  Hinda-Chiaese 
Nations. 

Colonel  L.  Pelly— Shores  of  the  Persian  Gulf. 

Robert  Swinhoe — Notes  on  Formosa. 


Section  F. — Eoonomjo  Science  and  Statistics. 
The  President's  Opening  Address. 
Thomas  Avery — On  the  Municipal  Expenditure  of  the 
Borough  of  Birmingham. 
W.  L.  Sargant— On  the  Vital  Statistics  of  Birmingham. 
Reports  on  Local  Industries  (First  Group) : 

George  Heaton — Die  Sinking. 

J.  P.  Turner — Button  MaoutJactuie. 
W.  Bridges  Adams— On  the  Division  of  Labour. 

Section  G. — ^Mechanical  Science. 

President's  Address. 

Sir  W.  G.  Armstrong,  C.B.,  F.R.S.— On  Chain  proving. 

E.  A.  Cowper — On  a  new  Cotton  Gin  for  separating  the 
fibre  from  the  seed. 

Thomas  Levick — On  machinery  for  compressing  air, 
and  the  applicability  of  such  compressed  air  for  working 
coal-cutting  and  other  underground  macliinery. 
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D.  E.  Clark— On  Torbita  (a  new  preparation  of  peat) 
and  its  nme. 
fi.  W.  Thornton — ^Description  of  a  Botaiy  Steam  Engine. 

FBIDAT^  SEPTEMBER  8. 
BaonoN  A.— Mathematical  ahd  Phtsioal  Sooemce. 

Mr.  Olaiaher  (Chairman  of  the  Lunar  Committee)— 
Beport  of  the  Committee. 

Mr.  Birt  (Secretary  of  the  Lunar  Committee) — On  the 
Progreat  of  the  Map  of  the  Moon. 

J.  B.  Capello  and  B.  Stewart — On  the  Magnetic  Storm 
of  the  beginning  of  August  last,  as  recorded  by  the  in- 
struments at  Kew  and  Lisbon. 

Dr.  Gladstone — On  the  Refraction  Equivalent  of  Carbon. 

Professor  H.  Smith — Report  on  the  Theory  of  Numbers. 

Professor  Stevelly — On  the  Application  of  D'Alembert's 
Principle  to  the  Rotation  of  a  Rigid  Mass. 

Professor  Price— On  ihe  Extension  of  Taylor's  Theorem, 
by  the  Method  of  Derivations. 

Professor  T.  A.  Hirst — On  Quadric  Transformations. 

Rev.  R.  Harley — On  Diflferential  Resolvents. 

Mr.  W.  H.  L.  Russell— On  the  Calculation  of  the 
Potential  of  the  Figure  of  the  Earth. 

Dr.  Mansfield  logleby — On  a  Method  for  discovering 
remaioders  in  Arithmetical  Division. 

Oliver  Byrne — On  Dual  Arithmetic. 

Section  B. — Chemical  Soiemoe. 

Dr.  Angus  Smith — On  a  Method  of  Estimating  Carbonic 
Add  in  the  Air,  with  Apparatus. 

Dr.  Williamson — Report  on  the  Analysis  of  the  Gases 
evolved  from  the  Bath  Waters. 

F.  Crace  Calvert — Notes  on  the  Action  of  Acids  on 
some  Metals  and  Alloys. 

Dr.  J.  £.  de  Viy — On  the  possibility  of  Manufacturing 
Neroli  in  the  British  Colonies. 

Owen  Rowland — On  the  Properties  of  Parkesine,  and 
its  Application  to  the  Arts,  Manufactures,  and  Telegraphy. 

F.  G.  Finch— On  the  Utilisation  of  Blast  Furnace 
Slags. 

Dr.  A.  Voelcker — On  recently  discovered  Phosphatio 
Deposits  in  North  Wales. 

Dr.  Frankland — On  the  Constitution  of  the  Acids  of 
Acetic,  Lactic,  and  Acrylic  Series. 


Section  C. — Geoloqt. 

Henry  Woodward — A  description  of  a  new  Chart  of 
Foasil  Crustacea. 

W.  M.  Williams— Some  Vegetable  Deposits  in  the 
Achensee— North  Tvrol. 

Geheimrath  Von  Dechen  and  Professor  F.  Rdmer — On 
the  large  Prussian  Geological  Map  of  the  Rhenish  Pro- 
vinces and  Westphalia. 

First  Report  of  the  Committee  for  the  exploration  of 
Kent's  Cavern. 

Professor  Harkness—On  the  Metamorphio  Rocks  and 
Serpentine  Marbles  of  Coonemara  and  Joyce's  Country. 

Professor  Tennant— On  the  Agates  found  in  England, 
with  specimens  from  different  countries. 


Section  D. — Zoology  and  Botany. 

W.  Lauder  Lindsay,  M.D.— On  the  Relations  of  the 
Southern  to  the  Northern  Flora  of  New  Zealand. 

George  Humphry,  M.D.,  F.R.S. — On  the  Homologies 
of  the  Lower  Jaw  and  the  Bones  connecting  it  with  the 
Skull  in  Ovipara. 

W.  F.  Hiem-  -On  Ranuncolos  ladians  JUvd  as  a  Britisli 
Plant. 

Dr.  E.  Perceval  Wright— Notes  on  the  Voracity  of 
Chiasmodus,  by  Dr.  Carte,  F.L.S. 

Rev.  A.  M.  Norman,  M.A. — On  the  Structure  and 
Development  of  Salpa  spinosa  OUo^  as  observed  at  Guernsey. 

Dr.  E.  Perceval  Wright  exhibited  a  Copy  of  the  •*  Re- 
cord of  Zoological  Literature  for  the  Year  1864." 


Dr.  Jordan — An  Examination  of  the  British  Lep- 
doptera,  with  a  view  to  investigate  the  Origin  of  Spedei  i 

Sub-Section  D. — ^Phtsioloot. 

Dr.  Fleming — On  the  Prevalence  of  TapewonD  ia 
Birmingham  and  its  Causes. 

Dr.  Cobbold— .Remarks  on  Specimens  of  Entoxoa. 

Dr.  Cobbold — On  Beef  and  Pork  as  Sooroesof  Eotou. 

Professor  RoUeston — Certain  Points  in  the  AnatomH 
Lumbricus  terreetris. 

Dr.  Davy— Is  the  Opinion  that  a  diet  of  Aninol  Food 
conduces  to  Leanness  well  Founded  on  Facts? 

Dr.  Richard  Norris— Rigor  Mortis  not  Mnscohr  Co- 
traction. 


Section  £.— Gboqbafbt  and  Ethnoloot. 

Thomas  Baines — ^Victoria  Falls  of  the  Zamboi 

J.  Crawiiird,  F.K.8.— Occidental  or  Western  S«p«i. 

E.  B.  Tylor— Negro-European  Dialects  of  thel^egRM 
of  Surinam  and  Cura^oa. 

Dr.  Cullen— Isthmus  of  Panama  and  InterooeukSB^ 
canal  Routes. 

Dr.  Callen — Darien  Indians. 

R.  Brown — Researches  in  Vancouver  Island. 

T.  W.  Farrar— Language  and  Ethnology. 

Seotion  F. — Economic  Soibncb  and  SrATuno. 

Reports  on  Local  Industries  (Second  group):' 
J.  S.  Wrighi— Jewelleiy  and  Gilt  Toys. 
Dr.  Lloyd— Flint  Glass. 
Professor  Leone  Levi-SUtistical  DaU  in  relatioii  to  tbt 
Representation  of  the  People. 

G.  J.  Johnson— SUtistics  of  the  Benefit  BaildiDgi:^ 
Freehold  Land  Societies  of  Birmingham. 

Section  G. — Mechanical  Science. 

Wm.  Fairbairn,  LL.D.— Report  of  the  GonCotaB 
Committee.  ^ 

Henry  Bessemer— On  the  Manufacture  of  Cast  Ste^. 
its  Progress  and  Employment  as  a  Substitute  for  Wnogn 
Iron. 

Wm.  Fairbairn,  LL.D.— On  some  of  the  Caaiw  of  w 
Failure  of  Submarine  Cables,  and  their  Constnictioo. 

C.  W.  Siemens,  F.R.S.— On  the  Sheathing  of  Deep^w 
Cables.  . 

William  Hooper— On  India  Robber  considered  id  re 
ferenoe  to  its  Applicability  as  an  Inanlator  for  TelegnpiL: 
Conductors. 


SATURBAT,  BBPTBMBER  9. 
Section  A.— Mathematical  and  Physical  ScidJ- 

Principal  J.  D.  Forbes— On  the  Laws  of  the  CoDdncc* 
of  Heat  in  Bars.  . 

J.  P.  Gassiot— On  the  Change  of  Form  and  Colour^* 
the  SttatiHed  Discharge  assumes  when  a  varied  r<*»^^ 
is  introduced  in  the  circuit  of  an  extended  stries  oftK 
Voltaic  Battery.  ^  „.  .^ 

F.  Galton— On  Spectadee  for  Divers,  and  on  the  >>^- 
of  Amphibious  Animals.  . 

Captain  Selwyn— On  some  New  Arrangement  of  i^ 
Poles  in  Magnets.  „ 

J.  P.  Harrison— On  the  Heat  attained  by  the  M*^ 
under  Solar  Radiation. 


Seotion  B.— Chemical  Sciskcb. 
This  Section  did  not  meet  on  Saturday. 

Section  C— Geolooy. 

S.  Bailey— Tlie  Economic  Value  of  the  varioos  M«i«^ 
of  Coal  and  Ironstone  in  the  South  Suffordshiw  ut 
Field.  ^   .^, 

H.  Johnson— Thn  extent  and  duration  of  too  t^ 
Staffordahire  Coal  Field. 
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W.  M.  Williams— The  Aooient  Qlacien  of  the  North 
aod  East  of  Llangollen,  and  more  partioalarly  in  the  Hope 
MoaotaiD. 

Priocipal  Dawson— The  Saooessive  Palsozoio  Floras  in 
Eutera  North  America. 

Ke?.  W.  Fox — An  Account  of  the  New  Saurian  Pcio' 
eanthut  from  the  Wealden. 

Ke7.  H.  Hoosman — Fossil  Footprints  in  the  New  Bed 
Sandstone  at  Brewood,  near  Wolverhampton. 

R.  A.  Peacock— On  extensive  and  deep  Sinkings  of 
Lands  in  the  Channel  Islands  Seas,  and  on  some  Changes 
of  the  French  Coast  of  the  Bay  of  Biscay  within  the  His- 
torical Period. 

B.  A.  Peacock — On  Steam  as  an  active  agent  in  Earth- 
qoakes. 

D.  Mackintosh — The  relative  extent  of  Atmospheric 
and  Oceanic  Denudation,  with  a  particular  reference  to 
certain  rocks  and  valleys  in  Yorkshire  and  Derbyshire. 

Be?.  A.  M.  McKay— The  Bed  Sandstone  of  Nova 
Scotia. 

J.  E.  Taylor— On  Contortions  in  the  Chalk  at  With- 
ingham,  near  Norwich. 

J.  W.  Salter— Explanation  of  a  Map  of  the  Faults  in 
the  Gold  Dbtrict  of  Dolgelly. 

T.  A.  Beadwin— On  the  recent  Discovery  of  Gold  at 
Gwynfynydd,  North  Wales. 


Sectiok  D. — Zoology  aitd  Botant. 
This  Section  did  not  meet  on  Saturday. 

Sub-Seotion  D. — Phtsiolooy. 
This  Sub-Section  did  not  meet  on  Saturday. 

SsOTIOIf  £. — QSOQKAFHY  AND  EtHNOLOOY. 

J.  Crawfurd— History  of  Cannibalism. 

Dr.  R.  S.  Chamock — Cannibalism  in  Europe. 

J.  Crawfurd — Papuan  and  Oriental  Negroes. 

Dr.  Mueller — Mclntyre's  Journey  across  Australia,  and 
Diacovery  of  Traces  of  Leichhardt. 

B.  Dunn — On  the  infloenco  of  Civilization  upon  the 
Cerebral  Development  of  the  different  Races  of  Men. 

B.  Swinhoe— On  the  Native  inhabitants  of  Formosa. 


SxerioN  F. — Eooftoaao  Scixnob  and  Statistics. 
This  Section  did  not  meet  on  Saturday. 

Sscnoir  Q. — Mxohanioal  Soisroe. 
This  Section  did  not  meet  on  Saturday. 


MONDAT,  SBPTEUBER  11. 
SsorioN  A. — ^Mathematical  and  Physical  Science. 

James  Qlaisher — Report  of  the  Balloon  Committee. 

G.  J.  Symons — ^Report  on  the  Rainfall  of  the  British 
lales. 

Dr.  Gladstone— Interim  Report  of  the  Committee  on 
the  Transmission  of  Sound  under  Water. 

F.  W.  Brearey — Remarks  upon  Aerial  Navigation, 
SQggesfed  by  Mr.  Glaiaher*s  late  ascents. 

A.  F.  Osier— On  the  Horaiy  and  Diurnal  Variations 
in  the  Direction  and  Motion  of  the  Air. 

A.  F.  Osier-— Suggestions  respecting  an  Anemometer 
adapted  for  recording  the  Force  of  Hurricanes. 

Professor  Price — On  some  Applications  of  the  Theory 
of  Probabilities. 

W.  Symons— On  an  Improved  Standard  Barometer. 

S.  B.  Howlett-^n  a  Self-recording  Anemometer. 


SEcrioN  B.— Cheuioal  Science. 

Professor  Wanklyn— Report  on  some  of  the  Differences 
between  the  Normal  and  the  Beta  Alcohols. 

Dr.  D.  S.  Price— On  the  Action  of  Light  upon  Sulphide 
of  Lead,  and  its  bearing  upon  the  Preservation  of  Paint- 
ings in  Picture  Galleries. 


Report  of  the  Committee  on  Gun  Cotton. 

Manning  Prentice— The  Progress  of  the  Mana&cture  of 
Gun  Cotton  and  its  application  to  Mining,  Military,  and 
Sporting  pm  poses. 

W.  L.  Scott— On  the  Action  of  Alkali  Metals  on  Gun 
Cotton. 

W.  L.  Scott— On  Arseniuretted  and  Antimoniuretted 
Hydrogens. 

J.  Smyth,  Jun. — On  an  Apparatus  for  the  determina- 
tion of  Ozone*  and  experiments  made  therewith. 

Dr.  De  Vry— On  the  Rotatory  Power  of  several  Essential 
Oils. 

Dr.  Macadam— On  Esparto  Fibre,  or  Spanish  Grass, 
and  its  employment  in  the  Manufacture  of  Paper. 

Dr.  Macadam — On  the  Results  of  Agricultural  Experi- 
ments made  in  1S64. 

D.  Forbes— On  some  Minerals  from  South  America. 
On  the  Colour  of  Qold  as  seen  by  transmitted  light. 

T.  Fairley— On  the  Reactions  of  Cyanogen.  Note  on 
Glycocine,  with  tables. 

Section  C. — Geology. 
H.  Hicks   and   J.  W.    Salter— Report    on   Further 
Researches  in  the  Lingula  Flags  of  South  Wales. 

D.  Forbes— Fint  Report  on  the  Igneous  Rocks  of 
Staffordshire. 

W.  Molyneux— Further  Report  on  the  Distribution  of 
the  Organic  Remains  of  the  North  Staffordshire  Coal 
Field. 

C.  Twamley— On  the  Faults  in  the  South  Staffordshire 
Coal  Field  and  their  relation  to  the  Igneous  Bocks  of  the 
District. 

W.  Ness— On  the  Coal  Measures  in  Mold  Valley  and 
their  Products. 

Rev.  P.  B.  Brodie— On  the  Fossiliferous  Beds  of  the 
New  Red  Sandstone  (Upper  aud  Lower  Eeuper)  in 
Worcestershire. 

Professor  Harkness  and  H.  Nicholson— On  the  Silurian 
Rocks  of  the  Isle  of  Man. 

H.  Woodward— Description  of  a  new  Phyllopodous 
Crustacean  from  the  Moffat  Shales,  Dumfriesshire. 

E.  Ray  Lankester— On  British  Species  of  Cephalaspis 
and  the  Scotch  Pteraspis. 

Rev.  La  Touche— On  the  Nodules  in  the  Limestone  of 
Wenlock  Edge. 

Section  D. — ^Zoology  and  Botany. 

Dr.  Duncan— A  description  of  Two  New  Species  of 
Aporose  Madreporaria,  from  Guernaey. 

Dr.  Scott— On  the  Occurrence  of  Orcynus  alalonga  on 
the  Coast  of  Devon. 

C.  SpenceBate  and  Professor  West  wood — On  the  genus 
AnceuB  (Anceus  Eisto  and  Praniza  Leach), 

E.  Ray  Lankester— Notes  on  Annelida  from  the  Coast 
of  Guernsey. 

P.  P.  Carpenter— On  the  regard  due  to  usage  and 
utility,  as  well  as  mere  priority  in  fixing  Zoological 
Nomenclature. 

F.  Buckland — ^Report  on  the  Culture  of  Oysters. 

H.  S.  Ellis— To  Exhibit  some  Tiles  with  young  Oystera. 

Dr.  Morck— On  the  Classification  of  the  Mollusca. 

Dr.  MOrch- On  the  Zoological  Affinities  of  the 
Mollusca. 

Ed.  Newton,  M.A.,  a  letter  from,  relating  to  a  Remark- 
able Discovery  of  Bones  of  Didus  in  the  Island  of 
Rodriguez. 

Rev.  F.  Hewlett— On  the  occurrence  of  the  bones  of 
extinct  Struthious  Birds  in  New  Zealand  in  the  same 
Oven  with  those  of  the  Dog. 

Sob-Section  D. — ^Physiology. 

Dr.  B.  W.  Richardson— Report  on  Amyl  Compounds. 
Dr.  George  D.  Gibb— Refutation  of  the  view  recently 
propounded  that  the  food  comes  into  contact  with  the 
I  vo<»l  cords  in  deglutition. 
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William  Tiiroer->OD  Variability,  ai  maDifested  in  the 
GODitractbo  of  the  human  body. 

Fh)feBK>r  BolleBton — Certain  points  in  the  Anatomy  of 
two  AnimalH  from  the  Mammoth  Gave,  Eentaoky. 

Section  E. — Geoobapht  and  Ethnology. 

C.  B.  Markham—On  a  North  Polar  Expedition. 
Admiral  Ommanney— On  North  Polar  Exploration. 
T.  Wright — On  the  true  assignation  of  the    Bronze 

Weapons,  &c.,  supposed  to  indicate  a  Bronze  Age  in 
Western  and  Northern  Europe. 

D.  Macintosh,  F.G.S. — On  the  Comparative  Anthro- 
pology of  England  and  Wales. 

J.  Evans,  F.R.S.— On  the  Woriced  Flints  of  Pressigny 
le  Grand. 
Br.  Chamock— On  the  Origin  of  the  Gipsies. 

Seotiom  F. — EooROMic  Soienos  and  Statistics. 

David  Morria— On  the  past  and  present  Productive 
Power  of  Cotton  Machinery* 

Mr.  Edward  Vivian,  M.A.^On  the  admission  of  Ille- 
gitimate Children  into  Workhouses,  as  a  means  of  pre- 
venting Infanticide. 

I^rofesBor  Bogers— On  Patents  and  Copyright 

Sbotion  G. — Mechanical  Science. 

F.  J.  Bramwell— On  Weldless  Tyies,  Circular  Boiling 
and  Bailway  Wheels. 

B.  N.  F.  Coz-^n  Siemens'  B^eneiative  Gas  Furnaces 
and  Producers. 

J.  Bobinson — On  some  Developments  of,  and  Improve- 
ments in,  Gifiard's  Injector. 

Gteorge  Fawcus — Suggestions  for  Improvements  in 
Blocks  for  Lowering  Ships'  Boats :  Improvements  in  Boats. 

Cornelius  Varley— On  the  Ventilation  of  Separate 
Booms,  and  of  Large  Assemblies,  and  Coal  Mines. 

TUESDAY,  BBPTEMBER  12. 
SEOTioy  A. — ^Mathematioal  and  Physical  Soibnob. 

Professor  Plttcker— On  a  New  Method  in  Geometry. 

Professor  Sylvester— On  a  Peculiar  Class  of  Questions 
in  the  Theory  of  Probabilities. 

Professor  Sylvester— On  Professor  Price's  Modification 
of  Arbogast's  Method. 

Professor  A.  H.  Curtis — On  certain  Theorems  in  La- 
(daoe's  Discussion  of  the  Figure  of  the  Earth  and  Preces- 
sion and  Nutation. 

Professor  T.  A.  Hirst— On  Chasles'  Method  of  Charac- 
teristics. 

J.  B.  Capello— On  the  great  Storm  of  December,  1864, 
on  the  Coast  of  the  Peninsula. 

J.  flartnop— On  the  Self-registering  Barometer  at  the 
Liverpool  Observatory. 

T.  L.  Plant— On  the  Anomalies  of  our  Climate. 

D.  Smith — On  the  Meteorology  of  Birmingham  from 
1858  to  1864. 

L.  Oertling— On  the  Hydrometer. 

Captain  Lendy — On  the  Topograph,  a  new  Surveying 
Instrument. 

Cornelius  Varley — On  an  Instrument  by  which  any 
Bainbow  that  is  possible  to  appear  within  the  area  of  any 
pictore  may  be  indicated  in  its  right  place  and  of  the  true 
size. 


Section  B. — Chemical  Science. 

T.  Wood — On  the  New  Formulss  with  reference  to 
Schools  and  Examinations. 

Professor  Maskelyne— On  Crystallised  Melaconite  and 
Tenorite. 

W.  White  exhibited  Photographs  of  the  Interior  of 
the  Great  Pyramid  taken  with  the  Magnesium  Light  by 
Professor  0.  Piazzi  Smyth,  with  notes  thereon. 

W.  Willifr-On  the  Aniline  Process  in  Photography. 


W.  L.  Soott— On  the  FormatioD  of  Ammak  ivn. 
Nitrogen  in  the  Atmoshpere. 

W.  L.  Scott — On  the  Pnesenoe  and  Fnnetioiii  o^ 
Ammonia  or  its  Hondolognes  in  the  Blood. 

J.  C.  Bowring— On  the  Preeervation  of  the  Bhestldiii 
of  Ships,  and  Extcaotion  of  Silver  from  Sea  Waior,  t/ 
means  of  Electricity. 

J.  C.  Bovnring— On  the  Direction  of  the  Ektit 
Current. 

A.  Hill-^On  the  Sanitary  and  Eeonomioai  Aipcdi  • . 
the  Sewaffe  question. 

H.  Bird— Observations  on  the  Utilisation  of  Sevigi.a 
conducted  at  Stroud,  and  on  the  Growth  of  the  Sengt 

Plant.  

Section  C— Geology. 

Professor  Phillips  (President  of  the  AaBoeiati()D,.-Oo 
Glacial  Striation. 

Dr.  L.  Adams  and  Professor  Busk— first  Beportoatbe 
Elxploration  of  the  Maltese  Caverns. 

£.  Whymper— A  few  notes  on  the  Structure  o(  tht 
Matterhom. 

Prof.  F.  Bdmer— On  a  Fossil  Spider  from  the  Gtti 
Measures  of  Upper  Silesia. 

Principal  Dawson— On  the  Fossfl  Plants  of  the  F(k 
Pliocene  deposits  of  Canada  in  conneotioo  with  the 
climate  of  the  period,  and  the  Formation  of  Booldei  CUr. 

BttV.  P.  B.  Brodie«— Bemarks  on  the  Drift  ia  put  a 
Warwickshire,  and  on  the  evidence  of  Gliasl  acta 
which  it  affords. 

A.  SUrtin— On  the  Drift  in  the  parish  of  £xhiU,oc» 
of  Coventry. 

J.  G.  Jeffrey— Notice  of  the  oocurrenoe  of  ctftai: 
Fossil  Shells  in  the  sea-bed  adjoining  the  Chuc- 
Islands. 

C.  Ketley-^On  the  Silurian  Bocks  and  Fosnla  of  Dodl .' 

Dr.  H.  P.  Holl— On  the  Pre-Gambrian  Bockiof  C« 
tral  England. 

Bev.  P.  B.  Brodie— On  a  section  of  Lower  Uma 
Harbury,  apd  on  two  new  species  of  Corals  in  the  Lb  i 
Warwickshire. 

E.  C.  H.  Day— On  the  Lower  Lias  of  Lyme  Begii. 

E.  C.  H.  Day— On  a  Head  of  HyboduM  De  la  BM- 

E.  C.  H.  Day— On  the  History  of  the  Jurwaic  Sew  « 
evidenced  by  the  History  of  the  6iBt  Liassic  Ses. 

Professor  Buckman — On  the  Oolite  Sands  of  Donet 

Mr.  Pinea— On  the  White  Lias  of  Warwickdiire. 


Section  D.— Zooloot  and  Botant. 

Dr.  Crisp— On  the  Belative  Weight  of  the  Bka»  '- 
relation  to  the  intelligenoe  in  the  Vertebrata. 

W.  B.  Hughea— Exhibited  SpecimaoB  of  LepidogtA<^ 
bimaculatus  and  L.  cornubiensis. 

Dr.  Sclater— On  the  birth  of  a  young  flippopotaiD»  3 
the  Zoological  Society's  Gardens,  Amsterdam. 

C.  Spence  Bate— Beport  of  the  Committee  appoiolei^' 
explore  the  marine  flora  and  fauna  of  the  sontbem  flo*^ 
of  Devon  and  Cornwall. 

Dr.  Jordan — ^Exhibited  an  abnormal  growth  of  1 1>^ 
of  a  Biroh  Tree. 

Thomas  J.  Moore — ^Bemarks  on  some  improved  vo^l^ 
of  displaying  Birds  in  public  Musemna,  illustnted  ^ 
specimens  from  the  Derby  Museum,  Liverpool. 

Sir  J.  Lubbock,  Bart.— On  the  Metamorpbosa  - 
Ephemera  (Chloeou). 

H.  Woodward— Exhibited  a  chart  of  recent  sod  ix^ 
Crustacea. 

Dr.  Cleghom— On  the  Deodar  Foresia  of  the  Wcft< 
Hinulaya. 

Dr.  Mdrck— On  the  Soope  of  Zoologioal  Enquiries- 

Dr.  Prideanx— Phrenology,  or  the  physiology  €(  i* 
brain,  the  most  important  departraeni  of  Bthnol^* 

SUB-SBOTION  D. — PhYSXOLOOT. 

Dr.  G.  M.  Humphry— Observatteft  oa  »  ^^ 
Skeleton,  aged  104. 
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Samuel  H.  Parkes— Oq   the  early  DevelopnMDt  of 
Organs  in  Embryonk!  Life. 

Dr.  B.  W.  BiobArdfloo— Phyiiological  ExperimenU  with 
Opsone. 

Dr.  W.  DtcktiDflOD— Fanotiona  of  the  Gerebellam. 

Dr.  SbetUe^A  few  Beouurkfl  on  the  Caosea  of 
Cattle  JUuiraia. 


the 


in 


Sbotiow  £.— ^soobapbt  awn  Ethmolooy. 

W.  GhandleBS,  M.A.— Ascent  of  the  Hiver  Panis. 

Dr.  Vimh^ry— City  Life  of  Bukhara. 

Sir  H.  Rawlinmn — Notes  on  the  Bossian  Frontiers 
Central  Atria. 

C.  CaHer  Blake— On  certain  Simious  Skulls,  with 
eipecial  reference  to  a  skull  from  Loath,  in  Ireland. 

A.  Adami  fieiUy— On  a  recent  Survey  of  the  Chahi  of 
Mont  Blanc. 

E.  Whymper— On  some  new  Expeditions  in  the  Chain 
of  Moot  Blanc,  inclading  the  Ascent  of  the  Aiguille  Verte. 

0.  8.  Mathews — ^Ascent  of  Mont  Blanc  by  the  glacier 
de  Brenva. 

Colonel  Felly— On  Arabia. 

Rev.  Dunbar  J.  Heath,  M.A. — On  the  Antropoid  and 
Mate  Origin  of  the  European  Baoes,  versus  the  theory  of 
migration  from  an  external  source. 


Sbohok  F. — EooKOMic  Soibnox  amd  Statistics. 

Report  of  the  Committee  appointed  to  consider  the 
qoetttioQ  of  nniformity  of  Weights  and  Measures. 

F.  P.  Fellows— On  the  practical  advantages  of  the 
Metric  SyHtem  of  Weights  and  Measures. 

James  Yates-— On  Mural  Standards  for  exhibiting  the 
Htasures  of  Lengths  legalised  in  the  United  Kingdom. 

Alfred  Hill— Statistics  of  the  Post  office  Savings  Bank. 

T.  de  Meecbin,  LL.D. — On  the  proposed  Extension  of 
Government  Adminisi  ration  to  Bail  ways. 

J.  Thackray  Bunco — Statistics  of  Crime  in  Birming- 
ham, as  compared  with  other  large  towns. 

Beporta  on  Local  Industries — Papier  Mach6,  Steel 
Wire,  Steel  Pens,  Crown  and  Sheet  Glass,  Brassfounding, 
Lighthouse  Liamps  and  Beflectors,  Iron  Manufacture  of 
Statfordsbire,  and  Stained  Glass. 

Sbotiok  G. — Meobavioal  Soiknce. 

Profesaor  Bankine,  LL.D.,  F.B.S. — Beport  of  the  Com- 
mittee for  experimenting  on  the  difference  between  the 
resistance  of  water  to  floating  and  immersed  bodies. 

W.  Fairbaim,  LL.D.,  B\B.S.— On  the  strength  of  ma- 
terial considered  in  relation  to  the  construction  of  Iron 
Ships. 

£.  A.  Cowper-^n  the  effect  of  Blowing  Blast  Furnaces 
with  blasts  of  very  high  temperature. 

J.  M.  Clements— On  a  Machine  for  stitching  Button 
Holee. 

Sir  J.  Borgoyne,  K.C.B.,  F.B.S.— On  Bailways  in  War. 

James  Yates,  F.B.S. — On  Mural  Decimal  Standards. 

George  Burt — On  a  Pneumatic  Hammer. 

W.  D.  Grimshaw — On  an  Atmospheric  Hammer. 

William  Sissons — On  Steam  Pile  driving. 

Owen  Rowland— On  Electric  Torpedos. 

Brooke  Smith — On  Warming,  Lighting,  and  Ventilating 
the  Birmingham  Town  Hall. 

Nathaniel  J.  Holmes— On  District  Private  Telegraphs. 


W.  S.  Mitchell— On  hitherto  unrecorded  Leaf  Forms, 
d^c,  from  Alum  Bay,  Isle  of  Wight. 

G.  B.  Bumney — ^On  a  Coal  Field  in  Brazil. 

L.  Percivai — On  a  Becent  Example  of  the  Formatioo 
of  Pyrites  in  a  South  Staffordshire  Coal  Pit. 

G.  E.  Boberts— Notes  on  the  Theory  of  Bepulaion  as 
Illustrative  of  Physical  Geology. 

Bev.  W.  Fox— On  a  New  Wealden  Saurian  named 
PolacarUhtu, 

H.  Seeley— How  England  got  her  Tertiary  Bocks. 

H.  Seeley — On  the  Upper  Green  Sand. 

H.  Seeley — On  a  Serpent-like  Lizard  from  the  Lower 
Chalk. 

H.  Seeley— On  the  Beptiles  of  the  Cambridge  Green 
Sand. 

W.  Yon  Haidinger— On  the  Progress  of  the  Imperial 
Geological  Institute  of  the  Austrian  Empire. 

L.  P.  Capewell— Organic  Bemains  of  the  Coal  Mea- 
sures. ' 

Seotxon  D. — Zoology  and  Botany. 

Miss  Irby  and  Miss  Mackenzie— On  the  CharaoteristidS 
of  the  Sooth  Sclavonic  Bace. 

John  Thrupp— On  the  Domestication  of  certain  Animals 
in  E^ngland  between  the  7th  and  1 1th  Centuries. 

C.  B.  Markham— On  the  Arctic  Highlanders. 

Dr.  Boe — On  the  Esquimaux. 

Dr.  Crisp— On  the  External  Form  of  the  Brain  and 
Hand  in  the  Orang. 

Dr.  Crisp— On  the  Food  and  Habits  of  the  Mole,  Spar- 
row, and  vespidsB. 

E.  J.  Low^— On  the  Propagation  of  Ferns  by  Means  of 
Spores. 

Dr.  Hinds — On  a  Monstrosity  of  the  Boss. 

Bev.  W.  H.  Sterling— On  the  Natives  of  Patagonia  and! 
Terra  del  Fuego.  Some  boys  from  Terra  del  Fuego  wer0 
introduced  to  the  Section. 


Su3-Seotion  D. — Physiolooy. 

Dr.  M.  Foster — On  Pericardial  Fluid. 

Prof.  Macdonald— On  the  Parasitoid  Type  of  the  early 
Foetal  Development. 

Dr.  A.  Gamgee— Note  of  Experiments  confirmatory  of 
those  of  Kuhne  on  the  non-existence  of  Ammonia  in  the 
Blood. 

Dr.  W.  H.  Lightbody— On  the  Yascular  Arrangements 
of  the  Cornea. 


WEDNESDAY,  SEPTEMBER  13. 
Sbotion  C. — Gbolooy. 

Rev.  "W.  Holland — Bemarks  on  the  Geology  of  parts 
>f  the  Sinaitic  Peninsula. 

D.  Forbes— On  the  Existence  of  Gold-beann£|  Eruptive 
Kocka  in  South  America,  which  have  made  their  appear- 
ince  at  two  very  distinct  Geological  epochs. 

Q.  Maw — On  some  Fossiliferous  Slates  occurring  be- 
tween the  Bunter  Sandstone  and  Mountain  Limestone  of 
ihe  Vale  of  Clydd,  North  Wales. 


Sbotion  F. — ^Eoonomio  Soixnce  and  Statistics. 

J.  D.  Goodman— Statistics  of  the  Small- Arms  Mann- 
factare  of  Birmingham. 

Bev.  J.  W.  Bain— The  Social,  Moral,  and  Educational 
Status  of  the  population  of  South  Staffordshire. 

Professor  Bennett— Statistics  of  Pneumonia. 

G.  B.  Galloway — Suggested  Improvements  applicable 
to  the  City  of  London,  and  other  large  towns,  to  improve 
Health  and  preserve  Life. 

G.  B.  Galloway — Means  of  Saving  Life  from  Build- 
ings which  may  be  on  Fire. 

G.  6.  Galloway— Inter-commtmication  between  Bail- 
way  Passengers. 

J.  T.  Arlidge,  M.B.— On  the  Duration  of  Life,  the 
prevailing  Diseases,  and  the  Causes  of  Death  of  Potters. 

Bobert  Wilkinson — A  statistical  review  of*the  polioe- 
recognij>cd  drunkenness  of  the  metropolis. 

Henry  C.  Boper— The  Physical  and  Geographical 
Features  of  the  Country  ten  miles  round  Dudley,  with 
remarks  upon  the  natural  drainage  area  as  bearing  upon 
the  Sanitary  Condition  of  the  district. 


TECHNICAL  TBAINING  OF  ABTISANS. 

The  following  account  of  the  institntions  for  the  tech- 
nical training  of  artizans  in  France  has  been  prepared 
by  Mr.  J.  F.  Isdin,  from  the  documents  colleoted  by  Mr. 
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T.  Twioiog,  in  pnmuLDCtf  of  the  iDqoirv  adverted  to  in  the 
Journal  of  the  Society  of  Arts  for  Jaooaiy  18, 1865  :— 

With  a  few  special  and  important  exceptions,  which 
there  will  be  occasion  to  notice  further  on,  the  whole  of 
the  technical  instruction  of  France  is  under  the  immediate 
direction  of  the  Minister  of  Agriculture,  Commetx^e,  and 
Public  Works.  Among  the  establishments  which  are 
directly  under  state  supervision,  are  the  Polytechnic 
School  {Beole  PofyUehnique),  the  School  of  Bridges  and 
Roads  (iCcole  Impiriale  des  Fonte-et'Chaueiiea),  and  the 
School  of  Mines  {Eeole  In^iridU  dee  Mmee).  These, 
however,  are  chiefly  for  the  instruction  of  Government 
oflBcialB. 

The  Central  Imperial  School  of  Arts  and  Manufactures 
{Eeole  CefUrale  dee  Arts  et  Manufactures),  at  Paris,  was 
founded  in  1829,  as  a  private  establishment,  under  the 
business  direction  of  M.  Lavall^,  who  was  also  its  original 
capitalist  Dr.  Lyon  Playfair,*  having  visited  it  in  1862, 
speaks  in  the  highest  terms  of  this  institution. 

The  only  assistance  which  at  that  rime  it  received  from 
Government  was  in  the  form  of  an  endowment  for  a  cer- 
tain number  of  exhibitions  to  educate  students  of  humble 
means.  The  Councils-General  of  Departments  occa- 
sionally grant  a  similar  favour  to  deserving  young  men. 
As  a  commercial  speculation,  this  school  seems  to  have 
been  singularly  successful.  That  it  has  been  highly  ap- 
preciated by  those  for  whose  benefit  it  was  established, 
will  be  seen  by  the  following  extract  from  a  Report  by  the 
Budget  Committee  of  the  Chamber  of  Deputies  :— 

"You  know,  gentlemen,  this  useful  establishment, 
founded  in  1829  by  the  association  of  eminent  professors, 
with  the  intention  of  forming  civil  engineers,  the  directors 
of  works,  the  chiefs  of  workshops  and  factories.  This 
private  institution,  which  in  its  importance  rivals  in 
excellence  our  first  public  establishments,  has  created 
and  put  in  practice  a  complete  system  of  industrial  educa- 
tion. '  It  is  at  the  same  time  a  supplement  to  our  Poly- 
technic School  and  an  addition  to  our  various  schools  of 
applkation.  Such  an  institution  ministers  to  one  of  the 
first  necessities  of  the  age,  and  therefore  its  success  is  com- 
plete. This  is  confirmed  by  the  unanimous  opinion  of 
the  first  manufacturers  of  the  country,  and  by  the  ease 
with  which  all  the  pupils  educated  at  it  have  received 
tmmoymenV* 

The  report  here  quoted  was  made  shortly  before  Dr. 
Pl^fair's  visit,  when  the  school  was  attended  by  800 
students,  all  day  pupils  (externes),  instructed  by  a  staflf  of 
forty  professors.  The  annual  school  fees  amounted  to 
£86.  The  courses  of  instruction  were  arranged  to  extend 
over  three  years,t  "  in  the  second  year  the  practical  opera- 
tions being  divided  into  two  parts,  the  one  general  and 
the  other  applicable  to  one  of  the  following  four  speci- 
alities,— mechanists,  engineers,  metallurgists,  chemists." 

In  1868  this  school  was  given  up  to  Government,  and 
is  now,  like  most  other  technical  schools  in  France,  under 

J  ™«*>on  of  the  Minister  of  Agriculture,  Commerce, 
and  Public  Works,  as  above  stated.  The  system  and 
courses  of  instruction  remain  the  same  as  under  the  former 
regime.  The  latter  comprise  Descriptive  Geometry. 
Practical  and  Theoretical  Mechanics,  Analytical  and  In- 
dustrial Chemistry,  Metallurgy,  Mining,  and  Geology,  as 
well  as  the  direct  and  practical  application  of  these  sciences 
to  the  mdustrial  arts.  The  classes  are  open  to  foreigners, 
and  it  is  a  remarkable  proof  of  the  estimation  in  which  the 
rehool  IS  held,  that  Belgium,  Germany,  Spain,  and  even 
England,  not  only  send  pupils  there  for  the  benefit  of  a 
technical  education  which  they  are  unable  to  receive  in  their 
own  country ,  but  also  show  themselves  anxious  to  obtain  the 
services  of  other  pupils  of  the  establishment  as  managers  of 
■ome  of  their  most  important  manufactures.     Indeed, 

*  Indostrial  iDttraction  on  the  Continent,  being  the  Intro- 
dnetory  Lecture  delivered  at  the  Govemment  School  of  Mines 
min.  iSzT"  *®""^'  ^^  ^^"^  PlayfiOr,  C.B.,  PAJ3.  (Long- 

t  Dr.  Playfair's  Introductoiy  Lecture. 


General  Morin  and  M.  Tnuoa,*  complain  that  tcue^ 
60  per  cent,  of  the  students  who  have  passed  tiie  ichool 
remain  in  France ;  the  remainder  obtain  sitoatioDi  oq 
foreign  public  works  and  railways. 

Much,  however,  as  is  done  by  this  lehool  for  the  id- 
vanoement  of  technical  knowledge,  it  will  be  percetred 
that  the  advantages  which  it  offers  are  ooDfined  to  tin 
higher  classes  of  the  technical  community.  It  ii  in  Ikt 
admirably  adapted  to  provide  the  more  adenti6c  indoi. 
tries  of  the  country  with  trained  and  able  manigm  nd 
masters ;  but  it  offers  no  corresponding  benefits  (nor  ii  it 
intended  to  do  so)  to  artisans  engaged  m  handicraft  tndei 

CoNSBBVATOiBi  OF  Abtb  AND  Tbadeb  (Constnetan 
dee  Arteet  Mitiere. — This  magnificent  esUblishmeototei 
its  origin  to  the  collection  of  machine*,  modeli.  lal 
philosophical  instruments  left  to  the  French  natidaiir 
the  great  mechanician,  Vancanson,  in  1783,  which  heane 
the  nucleus  of  the  present  splendid  museum.    It  villost 
here  be  necessary  to  give  a  description  of  these  remcU^ 
collections,  already  well  known  in  England ;  it  isdeniMe 
rather  to  call  attention  to  the  educational  work  ooda< 
taken  by  the  institution.    The  royal  ordonnanoe  of  1819. 
creating  four  professorships  in  science — mechanics,  phjw, 
chemistry,  and  public  economy  appUed  to  indoitry— fint 
gave  the  Consei-vatoire  an  educational  charKter.sodaoee 
that  time  the  addition  of  other  professorships  his  still 
further  increased  its  usefulness-f    The  present  sdMme  of 
this  institution  is  the  instruction  of  the  working  classeitt 
the  principles  of  the  sciences  bearing  on  their  tradaaad 
manufactures  by  means  of  lectures  delivered  by  the  pro- 
fessors.   In  addition,  the  large  amphitheatre  of  the  estab- 
lishment is  used  for  public  lectures.    When  any  disoovenr 
or  invention  is  made,  either  in  Frmnoe  or  in  forei|B 
countries,  of  sufiicient  intei^est  to  arte,  iodnstiy,  or  ow- 
merce,  drawings  or  exact  descriptions  are  obtained,  d^ 
posited  in  the  amphitheatre,  and  publicly  explained.  All 
new  processes  are  likewise  shown  by  'practical  sod  ex- 
perienced workmen,  under  the  directioo  of  the  sennl 
professors. 

The  following  was  the  programme  of  free  and  gnttnitoos 
lectures  for  the  years  186S  and  1864 : — 


Applied  Geometry 

Descriptive  Geometry    

Applied  Mechanics 

Building  Construction    

Physics    

Applied  Chemistry 

Chemical  Manufiictures 

Agriculture 

Agricultural  Chemistry 

Zoology   

Spinning  and  Weaving 

Printing  and  Dyeing 

Industrial  Legislation 

Industrial  Economy  and  Statis- 
tics    


Prof.  Baron  C.  Dopio. 
M.  de  la  Goomerie. 
M.  Tresca. 
M.  Tr€lat, 
M.  E.  Becqnerel 
H.  E.  Pdigot. 
M.  Payen. 
M.M0IL 
M.  Boussingaoll 
M.  BaudemeDt 
M.  Alcan. 
M.  PersoE. 
M.  Wolowdd. 


It 
tf 
»i 
»i 
»t 
>t 
It 
i» 
t» 
II 
II 


»t 


II 


H.  J.  Bunt 


It  appears  from  the  statements  of  General  Horio  lod 
M.  Tresca  that  the  influence  of  this  institution  is.  lib 
that  of  the  preceding  one,  rather  confined  to  the  bigitf 
industrial  classes. 

Not  less  important  in  their  action  in  the  progre0<^' 
French  industry,  and  by  some  even  thought  more  htsf- 
ficial,  are  the  three  Schools  of  Arts  and  Trades  {£cdt* 
ImpiriaUe  dee  Arts-et-M^liere),  esUblished  at  Chilofik 

*  Repporte  des  membree  de  la  Section  Fran^aisedo  Jei^l^ 
temational  eur  Teneemble  de  rjSxpoettion.  Olasw  kdv 
Methodes  et  mst§riel  de  remcigQement  ^l^oientaire.  Seeooi 
viii.— Eoseignement  indostriel,  par  M.  le  Odn^rsl  Urn*. 
memhre  de  I'Inititat,  directeur  da  Conaerratoire  det  Artift 
iV^tien,  et  M.  Treica,  ioai-directeor  da  Conservatotfe  des  ^ 
et  Metiers. 

t  Papers  relating  to  propotali  for  esUblithing  OoUegfi  of  Ara 
and  Manufactores  for  the  better  ioetraetton  of  the  udsitnii 
classes,  by  Lt.Ool.  J.  A.  Llojd,  F.R.&,  F.Q.a,6pcckl  Cm- 
missioner  at  the  Bzhibition  of  1851. 
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Aogen,  and  Aiz.  so  sitiutted  as  conveniently  to  embrace 
io  their  influence  the  whole  extent  of  the  coantry. 

The  following  desoription  is  abridged  from  the  pro- 
gpeotofl  iMoed  by  the  Minister  of  Agricoltore,  Commerce, 
and  Public  Works:— 

The  Imperial  Schools  of  Arts  and  Trades  are  designed 
to  form  foremen  and  heads  of  workshops  {ehef$  eTatelieri), 
as  well  as  skilful  and  well-informed  workmen.  The 
coone  of  study  extends  over  three  years.  The  instruction 
is  both  theoretical  and  practical  The  former  comprises 
the  French  Grammar,  Geography,  Writing.  Descriptive 
Geometry  and  Machine  Drawing*  Arithmetic  and  Book- 
kaepiog.  Geometry,  Algebra  up  to  and  inclusive  of  Qua- 
dratic Equations,  Mechaoics,  and  the  Elements  of  Che- 
mistry aod  Physics.  The  practical  instruction  is  given  in 
four  workshops,  and  embraces  forging  and  founding,  work- 
ing in  wood  and  at  the  lathe,  and  the  fittmg  both  of  ma- 
chines and  models.  The  works  executed  are  of  the  same 
oatore  as  those  issued  from  any  well-arranged  factory, 
nch  as  steam  engines,  machine-tools,  and  pumps,  beside* 
iionirork  and  hand  ware,  and  carpenters'  and  joiners'  work. 

In  each  school  there  is  room  for  800  pupils,  some  of 
whom  are  exhibitioners.  All  of  them  are  boarders 
(internet^,  no  day-scholars  {eztemea)  being  received.  They 
are  adonitted  every  year  by  competition  at  an  examina- 
tion held  in  the  beginning  of  August  before  a  local  board 
{jwy  ifScial)  in  each  department.  Every  candidate  for 
admission  must  be,  at  the  time  of  his  entering  the  school, 
between  fifteen  and  seventeen  years  of  age ;  be  able  to 
read  fluently,  to  write  a  current  hand,  to  spell,  to  work 
the  first  four  rules  of  arithmetic,  with  vulgar  and  decimal 
fractions;  have  a  knowledge  of  the  elements  of  plane 
geometry  and  linear  or  ornamental  drawing ;  and  have 
completed  au  Apprenticeship  to  some  trade  or  handicraft 
uudogoos  to  those  taught  in  the  school.  The  admission 
is  confined  to  natives  of  Fnmce ;  a  foreigner  is  allowed  to 
compete  only  under  exoeptioiuLL  circumstances,  and  by 
■pecial  permission  of  the  superior  administration. 

The  fees  for  board  and  tuition  amount  to  £24  (600f.)  a 
year,  and  a  sum  of  £8  (200f.)  is  requu^  to  be  deposited 
by  way  of  outfit  before  the  pupil  can  enter  the  school. 
There  is,  however,  a  very  liberal  allotment  of  exhibitions, 
partly  supported  by  the  Government  and  by  the  depart- 
mental budgets,  in  addition  to  which,  each  school  pos- 
Mses  25  schoUurships  [bom  de  digripement)^  reducing  the 
tchool-fees  by  one-fourth,  which  are  distributed  to  the 
pupils  at  the  termination  of  the  annual  examination. 

At  the  end  of  the  third  year,  the  students  about  to 
leave  receive  each  a  certificate  of  the  marks  they  have 
obtained  during  their  school  course,  and  of  the  position 
they  have  held  every  half-year  in  their  respective  classes. 
Ko  other  diploma  is  given.  At  the  same  time  the  first 
fifteen  of  such  students  receive  a  silver  medal,  and  can 
also  claim,  at  the  end  of  one  year,  a  sum  of  £20  (600f.)  to 
be  used  as  a  premium  in  establishing  themselves  in  busi- 
Qeas.  Another  prize  of  £15  (875f.)  is  given  to  the  best 
pnpil  in  each  workshop.  Finally,  to  the  three  pupils 
vnong  the  above-mentioned  fifteen  most  distinguished  for 
progress  in  their  studies  and  for  good  conduct,  a  sum  of 
£100  (2,500f.)  is  distributed,  being  the  interest  of  an 
endowment  left  to  the  schools]  by  M.  Jourdain,  an 
eminent  manufacturer.  Thus  nothing  is  wanting  in  the 
way  of  prizes  to  stimulate  exertion  and  reward  proficiency 
and  good  conduct. 

The  results  attained  are  stated  by  the  director  of  the 
school  of  Chalons  to  be  most  satisfactoiy.  He  more  par- 
ticularly claims  attention  for  the  geometrical  drawing,  in 
which  he  says  his  pupils  exhibit  remarkable  ability.  It 
rarely  happens  that  three  months  elapse  after  a  pupil 
leaves  one  of  these  schools,  before  he  obtains  advantageous 
employment. 

It  will  be  asked — what  influence  do  these  schools  exer- 
ciao  on  French  industry  ?  The  answer  may  be  given  in 
the  words  of  General  iSdorin  aod  M.  Tresca :— ••  Every 
year  they  turn  out  and  send  into  our  factories  three  hun- 
dred young  men,  with  nund  and  hand  both  formed. 


Some,  and  these  are  the  majority,  establish  themselves  as 
draughtsmen,  and  display  great  skill  in  fitting  and 
arrangmg  machinery,  and  in  devising  the  most  suitable 
forms.  The  remainder,  after  having  wrought  as  work- 
men, attain  quickly  the  position  of  foreman,  and  often  are 
able  to  commence  on  their  own  account  a  manufactory  of 
metal  ware  or  a  carpenter's  shop.  We  are  in  a  position  to 
instance  a  large  number  of  manufacturers  of  th6  first  rank, 
who  have  received  their  education  at  the  schools  of  arts 
and  trades.  Distinguished  by  their  principals  for  their 
practical  ability,  they  were  promoted  to  the  direction  of 
important  factories.  Not  less  than  a  fifth  of  the  number 
of  members  of  the  Society  of  Civil  Engineers  were 
formerly  students  at  these  schools." 

It  will  be  noticed  that  in  these  schools  more  attention 
is  paid  to  the  practical  portion  of  technical  instruction 
than  in  the  institutions  before  described.  The  workshops, 
where  the  pupils  are  brought  face  to  face  with  the  details 
of  manufacture,  and  in  which  they  are  compelled  to  talce 
their  share  of  manual  labour,  form  a  dibtinguiahing 
feature  and  a  valuable  addition. 

In  founding  an  institution  of  this  kind  in  England  one 
of  the  desirable  changes  would  be  a  still  greater  extension 
of  its  sphere  of  action  in  certain  directions,  especially  as 
regards  what  maybe  called  the  domestic  handicrafts ;  but 
far  more  important  modifications  would  be  required  in 
order  to  open  the  enjoyment  of  its  benefits  to  the 
generality  of  our  working  population.  It  must  be  borne 
in  mind  that  in  France  the  workmen's  sons  who  constitute 
the  majority  of  the  candidates  to  the  free  schools  in 
question  are  enabled,  through  the  gratuitous  educational 
facilities  afforded  to  them,  to  give  proof,  in  the  examina- 
tions for  admission,  of  a  degree  of  knowledge  which  only 
the  favoured  few  among  our  own  rising  industrial 
generation  can  at  present  command.* 

Mining  School  (EcoU  dea  Mmeurt)  at  St.  Etienne, 
AND  School  fob  Master  Minebs  (itaitre  Mineurs)^  at 
Alak. — These  mining  schools,  the  only  French  institu- 
tion for  special  industrial  training  under  government 
direction  remaining  to  be  noticed,  are  less  numerously 
attended  than  the  trade  schools,  but  have  an  equal  pro- 
portion of  success.  The  purpose  for  which  they  were 
established  is  to  render  the  same  kind  of  assistance  to  the 
mining  industry  which  the  trade  schools  afford  to  manu- 
factures. Both  of  them  are  under  the  management  of 
the  engineers  of  the  Imperial  Corps  of  Mines. 

The  two  schools,  however,  have  different  objects  in 
view.  At  St.  Etienne  the  programme  of  the  conditions 
of  admission  is  very  nearly  the  same  as  that  for  the 
Schools  of  Arts  and  Trades.  The  pupils  are  fitted  to 
become  viewers  and  captains  of  mines  or  directors  of 
metallurgical  works.  Alais  is  intended  to  turn  out  master 
miners  only,  and  the  pupils  on  their  admission  are  not 
submitted  to  an  examination  in  either  geometry  or 
drawing.  During  their  attendance  at  the  schools  they 
work  in  the  mines  on  the  footing  of  ordinary  miners,  and 
they  are  supposed  to  earn  their  maintenance  and  schooling. 

In  attempting  to  give  a  summary  of  what  the  French 
Government  has  done  for  technical  education,  and  how 
far  it  meets  the  wants  of  the  nation,  we  cannot  do  better 
than  quote  once  more  the  able  report  of  General  Morin 
and  M.  Tresca: — "On  reading  merely  the  list  of  names 
of  these "  (government)  "  establishments  devoted  to  in- 
dustrial education,  we  can  pronounce  at  once  an  opinion  as 
to  their  extreme  insufficiency.  One  hundred  aogineering 
diplomas  are  awarded  every  year  by  the  minister  to  the 
students  quitting  the  central  school  of  arts  and  manu- 
tactures;  three  hundred  leave  annually  i^he  schools  of 
arts  and  trades  with  certificates  of  their  studies ;  and  if 
we  add  two  hundred  young  men  to  represent  the  free 
students  of  the  school  of  bridges   and   roads  and  the 

*  Independently  of  the  varioas  free  schools  for  children  and 
adalts,  which  in  towns  inclade  instmction  in  drawing  and 
elementary  matbematict,  and  evening  schools  for  art  applied  to 
teehnical  industry,  gratoitous  scientific  courses  are  delivered  at 
commoAal  expense  by  the  professors  of  local  colleges. 
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school  of  minee,  those  of  the  schoolii  of  Bt.  Etienne 
and  of  AUis,  and  lastly,  the  few  papila  who,  ai^er  the 
oompltttion  of  their  studies  iu  the  Polytechuic  and  other 
spec-Ul  schools,  sooner  or  later  toro  their  attention  to 
iD<luHtrial  pursuits,  we  anive  at  a  total  {rather  over- 
estimated than  otherwise)  of  six  hundred  individuals  to 
recruit  annually  the  iutelligent  and  more  or  leas  educated 
body  which  directs  our  French  oianufacturiDg  indostriee. 
If  we  estimate  the  whole  number  of  persons  engaged  io 
these  industries  at  1,200,000,  we  perceive  that  the  above 
total  represents  very  nearly  one  two-thousandth  of  the 
population  of  our  works.  Admitting  that  the  mean 
duration  of  service  be  twenty-five  yean  for  the  one 
number  as  for  the  other,  it  follows  there  will  be  one 
trained  man  over  eighty  operatives;  one  corporal  to 
eighty  privates— but  a  vVry  small  proportion  of  oaptains. 

"  If  this  army  of  workers  were  not  stimulated  by  the 
necessity  of  supporting  itself,  it  is  evident  that  its  staff 
would  be  abiiolutely  incapable  of  guiding  it ;  it  finds  its 
way  almost  by  itself.  Without  guidance  or  rule  of  con- 
duct it  contitiues,  regarding  it  as  a  whole,  to  do  that 
which  it  has  done  betbre;  it  presents  an  inertia  which  in- 
dividual exertions  cannot  overcome.  A  good  system  of 
industiial  education,  which  opens  out  a  new  horiaon  to 
thoHC  who  from  their  youth  are  devoted  to  an  industrial 
career,  would  alone  be  capable  of  exercising  on  them  an 
appreciable  influence,  but  even  then  we  must  not  look  for 
an  immediate  result.  The  new  generation  will  differ 
but  little  from  its  predecessor  until  the  system  of  industrial 
instruction  be  made  perfectly  general. 

"  if,  in  place  of  forming  a  judgment  on  the  results  of 
our  establishments  for  technical  education  as  a  whole,  we 
examine  their  organisation  in  detail,  we  shidl  immediately 
perceive  that  each  one  has  a  different  object  in  view ;  that 
they  are  perfectly  independent  one  of  the  other ;  and  that, 
founded  under  the  infiuence  of  completely  distinct  ideas, 
they  can  in  no  way  form  an  entire  system  to  be  compared 
with  the  organisation  of  the  University  education,  of 
which  what  are  called  the  liberal  professions  reap  the 
exclusive  advantage." 

When  an  opinion  as  decided  as  this,  on  the  insufficiency 
of  the  government  estabbshmente,  is  expressed  by  so  good 
an  authority,  it  is  not  surprising  that  many  private  efforts 
have  been  made  in  France  for  the  same  object.  The 
results  of  these  efforts  will  perhaps  be  examined  at  some 
fnture  opportunity. 


lint  ^, 


Btatdb  of  Db.  Jknhbb  at  Bouloons. — A  statue  of 
the  famous  English  physician,  Jenner,  the  introducer  of 
vaccination,  has  been  inaugurated  at  Botilogne.  The 
sculptor  of  the  statue  is  M.  Eug^e  Paul.  This  is  not 
the  first  monument  that  has  been  erected  in  France  in 
honour  of  Dr.  Jenner. 

ExBnmoN  op  Wateb-Coloub  Drawhtos  ik  Pabis. — 
A  remarkable  exhibition  of  this  kind  is  now  open  at  the 

Sllery  situated  on  the  Boulevard  des  Italiens,  in  Paris. 
.  E.  Hildebrandt,  a  German  artist,  who  enjoys  a  high 
reputation  on  the  Continent,  and  who  has  travelled  over 
the  greater  part  of  the  world  in  pursuit  of  his  art,  ex- 
hibits no  leas  than  three  hundred  water-colour  drawings. 
The  differences  which  exist  amongst  the  methods  em- 
ployed by  English  and  foreign  artists  in  the  treatment  of 
water-colours,  a|»srt  from  theability  of  the  artist  in  question, 
render  this  exhibition  especially  worthy  of  the  attention 
of  English  ailists  and  amateurs. 


€mmtttt 
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Chihisb  Onmi.— The  Chinese  prefer  the  Indian  to  the 
native  drug.    The  native  opium  is,  though  veiy  much 


oheaper,  insipid,  and  very  fow  of  the  Chinese  smoke 
native  opium  unless  it  is  mixed  with  the  lodiao.  li  liiej 
can  get  the  Indian,  of  course,  so  much  the  better ;  bat  t 
Chinaman  reduoed  to  a  state  of  poverty  to  wUich  the 
state  of  opium  smoking  invariably  lea^ls,  uoabls  to  par* 
chase  the  Indian,  mixes  the  native  with  the  Indiio,  u 
even  gathers  up  the  cinders  of  Indian  opium  twice  sidoM 
and  smokes  them  a  third  time.  NaUve  opiam  it  sold  Iff 
about  600  taels ;  while  native  Shensi  opium  is  6old  fe 
about  400  taels.  In  1862  natiye  opium  was  offered  in  tte 
market  at  650  taeLa;  this  rise  id  the  price  of  nativs  o^Hoa 
was  catised  bj  political  disturbances  in  Shensi,  uliinutelj 
calmed  down  by  means  of  bribes  and  donatioDi,  viiki 
threatened  with  extinotion  the  whole  tmde  of  that  p9> 
vinoe.  The  quantity  of  Indian  opium  imported  into  the 
Tientsin  distriet  depends  eniirdiy  on  the  state  tf  ik 
Bhensi  orop.  Wh«Ei  the  Sheosi  crop  is  deficient (lie^ 
mand  for  Indian  opium  increases,  and  vic$  vena.  Of  tin 
Indian  imports  into  Tientsin,  160  to  200  chests  tank 
are  porohased  for  oonsomption  in  the  capital  Wist 
Pekin  consumes  of  the  native  drag  Is  not  kitowiito 
the  quantity  must  be  large. 

Supply  or  GarroK.  —The  followiog  is  from  U«a 

Smith,  EdwaroB,  and  Co.'s  Circular  for  the  1st  SeptssitMr: 

-— '*  The  prospects  of  our  market  still  torn  chiefly  b{nb 

the  supply  of  eotton  to  be  expected  from  Amertoa,  lod 

considerable  ditierenoe  of  opinion  continues  to  exist  t^a 

that  point ;  estimates,  howeyer,  have  a  tendency  to  idft- 

verge  to  a  central  point,  and  we  should  ssy  thatoK 

million  and  a-half  of  bales  of  sotmd  cotton  ss  the  totil 

supply  for  the  old  stock  and  new  crop  is  the  fsTOuist 

opinion  among  commercial  men  in  America.    TbeniR 

some  who  consider  one  million  or  a  million  and  a-^ouVi 

an  adequate  estimate,  and  a  iew  still  believe  io  t^ 

millions,  but  the  great  majority  of  oompetent  aothoritis 

point  in  the  direction  we  have  stated.    It  is  perf«ilj 

evident,  however,  that  no  certain  data  yet  exat  for  tonn- 

ing  a  reliable  opinion,  and  it  is  not  unlikely  that  p«i 

changes  of  feelmg  will  pass  over  the  comoieM&l  mio' 

before  the  end  of  the  year.   The  progress  of  receipts  tt  tie 

ports  will  do  much  to  influence  estimates  of  the  stock, tfd 

if,  as  seems  likely,  there  is  a  period  of  large  delivsriei,« 

may  expect  a  revival  of  larger  estimates  at  least  for  a  uM' 

The  receipts  at  New  Orleans  and  Mobile  have  sli«i4r 

reached  a  pretty  large  soale,  say  80,000  bales  weekij.iM 

as  the  Northern  consumption  is  only  10,000  io  Wf^ 

bales  per  week  at  present,  there  is  no  reason  why  im 

surplus  should  not  soon  come  to  thia  oountiy.    Then  i» 

now  in  the  various  American  ports  neflfly  200,OUO  ^ 

of  ootton,  and  we  think  it  probable  that  the  shipmeniK 

this  country  will  soon  rise  to  10»000  or  16,000  bsles  p 

week.    There  is,  therefore,  at  Ust,  the  prospect  of  a^ 

stantial  relief  to  our  spinners  liom  the  side  of  Aa^ 

but  from  other  quarteis  of  the  world  the  pfospsot  it  vj 

hopeful.    China  still  discontinues  sendiiig  us  ootioo, » 

the  sopply  at  sea  has  almost  run  out ;  the  importso*  « 

this  fact  may  be  estimated  when  we  oonaider  tbst  ^ 

sent  us  iOO,000  bales  last  year,  aTetmging  840ibs.  mA. 

or  equal  to  fully  200.000  bales  of  American  cottoo.  V«; 

litUe  Bengal  and  Scinde  cottoo  is  also  oomiog  forvasi 

and  as  we  received  some  800,000  bales  of  these  kiodili^ 

year,  a  large  diminution  in  them  would  leave  a  ler^ 

blank  to  till  up.    Speaking  generally,  it  appears  iiw 

that  we  shall  receive  a  smaller  supply  of  shoit-Kir^. 

Eastern  cotton,  at  least  to  the  extent  of  260,000  1«^  ^ 

the  siae  of  American  packages,  as  compared  with  vM  ^ 

got  last  year;  and  assuming  that  receipts  froa a)l  (^ 

places   continue  the   same,  we  would  rsqoirs  to  f^ 

700,000  bales  from  Amerioa  next  year  to  give  »*^ 

surplus  of  260,000  bales  over  the  receipts  of  1864.  Ttf 

is  evidently  not  a  state  of  things  that  poiols  ^  '  ^ 

manent  great  decline  in  the  |Kioe  of  eottoo;  tw'*^ 

period  when  full  supplies  of  the  imw  material  wuij| 

afforded  to  our  manufacturing  industiy  is  oi'^i^!,^ 

yet  within  sight,  and  the  stimulus  of  bigli  pnam  ^  * 

required  ftir  yean  to  aohieve  that  result." 
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ViHTAOE  iM  South  Austbalia. — The  acreage  now 

calti?ated  with  Yixies  in  this  oolooy  a,  6,864  acMt; 

dnriog  the  past  five  yean  the  area  haa  doubled.    Up  to 

last  fleasoQ  the  proportion  of  bearing  vines  to  those  not 

yet  productive  was  nearly  eqoal ;  the  present  returns  show 

469,609  vines   in   bearing  to  2,831.971    unproduoHve. 

Only  a  short  period  has  to  elapse  before  the  whole  of  the 

exteoflive  vineyards  planted  during  the  past  few  years 

will  be  in  fall  bearing,  so  that  the  annual  production  will 

be  annually  augmented.    Already  the  figures  are  high, 

for  the  vintage  of  the  present  season  cannot  be  estinuted 

At  len  than  1,000,000  gaUons.    That  of  last  year  was 

798,647  gallons;  that  of  1868,604,805  gallons.      The 

home  consumption  is  large,  but  it  would  be  satiafactoiy 

to  find  a  demand  in  a  foreign  market,  which  has  not  at 

present  been  the  case,  the  exports  of  the  year  amounting 

to  only  20.674  gaUons.or  7,031  gallons  less  than  in  1868. 

Live  Stock  im  Soutb  Austbalia.  —  The  live  stock 

returns  show  an  additional  number  of  hoiws  and  sheep, 

bat  a  large  reduction  in  the  number  of  cattle.    Owing  to 

the  protracted  drought  in  the  far  north  it  was  difficult  to 

make  the  returns.    The  number  of  horses  is  returned  as 

62,899.  or  8.891  more  than  last  year;  648  horses,  valued 

it  £10.996,  were  exi>orted  during  the  year.    As  showing 

the  imporunoe  of  this  trade,  it  may  be  stated  that  during 

the  past  five  years  8,224  horses  have  been  shipped,  chiefly 

to  India,  of  a  total  declared  value  of  £69,748.      The 

total  number    of  sheep  depastured  was   4,106.820,  or 

214,580  additional,  showing  an  increase  of  G  per  cent. 

apon  last  year.     During  the  twelve  months  186,626  sheep 

were  exported  overland  to  the  neighbouring  colonies  in 

excess  of  the  inaports,  or  21,259  more  than  in  1863. 

Watbb  Supply  in  Viotoria. — A  measure  has  been 
recently  brought  before  the  Colonial  Parliament  for  sup- 
plying the  oountry  districts  of  the  colony  with  water. 
^or  several  years  the  metropolis  and  suburbs  have  had 
m  abundant  supply  of  good  water  from  the  Yan  Yearn 
"eservoir,  which  was  constructed  at  a  cost  of  £800,000  to 
^900,000,  and  is  capable  of  containing  25,000,000  cubic 
^s  of  water.  Little  or  nothing,  however,  has  been 
looe  to  extend  similar  advantages  to  other  parts  of  the 
olony,  which  have  experienced  much  inconvenience,  and 
bis  has  been  more  than  usually  felt  during  the  past 
DOfimer  owing  to  the  long  drought.  The  annual  rainfall 
I  quite  sufBcieot  to  furnish  the  colony  with  enough  water 
Dr  all  purposes  all  the  year  round,  but  as  the  rain  chiefly 
ills  in  winter  months  it  is  necessary  to  store  it.  Nature 
as  afforded  excellent  ftuilities  for  storage,  and  the  chief 
lerit  of  the  scheme  submitted  by  the  Minister  of  Mines 
I  to  turn  these  facilities  to  account  by  the  construction 
\  dams,  reservoirs,  and  aqueducts.  It  is  an  extensive  plan, 
nbracing  all  parts  of  the  colony  except  Qipps  Land, 
pwards  of  twenty  distinct  works  are  contemplated.  The 
iimated  coet  of  the  wnole  work  is  about  £1,200,000. 
s  an  example  of  the  nature  of  the  works  and  the  quan- 
ty  of  water  it  is  intended  to  store,  and  to  be  in  a  position 
*  supply  the  different  localities,  the  works  contemplated 
r  the  town  of  Geelong  may  be  instanced.  The  popula- 
>n  of  Qeelong  is  about  25,000  inhabitants.  The  reser- 
lire  to  be  constructed  are  to  be  capable  of  containing 
[)00.000,000  gallons,  the'  area  of  the  watershed  11,000 
res.  and  the  quantity  to  be  supplied  per  diem  is  1 ,000,000 
lions,  the  approximate  cost  of  the  works  being  £15,000. 
be  largest  work  projected  is  the  Cobban  scheme,  from 
e  circumstance  that  the  supply  of  water  is  principally  ob- 
ined  from  that  river.  It  will  benefit  a  large  minins 
d  agricultural  district,  the  population  of  which  is 
,000.  Reservoirs  are  to  be  constructed  capable  of  con- 
ning 4,000,000,000  gallons,  the  area  of  the  watershed 
ing  64,000  acres.  The  quantity  to  be  supplied  per 
im  is  30,000,000  gallons.  The  estimated  cost  is 
20,000. 


(SbttSBts* 


J.  Q.  Appold,  F.B.S.,  died  on  the  Slst  August,  at 
Olifton.  Mr.  Appold  was  weU  known  among  engineers 
and  men  of  loienoe  for  his  great  ingenuity  as  an  amateur 
maohaaieian.  His  centrifugal  pumpd  formed  striking 
features  of  the  Great  Exhibitions,  both  in  18ffl  and  1862. 
He  shared  with  Mr.  Hawkshaw  the  credit  of  first  sug- 
gesting the  use  of  syphons  for  draining  off  the  flood 
waters  in  the  fen  country,  when  the  embankment  there 
gave  way  some  time  ago,  and,  to  a  great  extent,  the 
paying-out  apparatus  used  in  laying  submarine  telegrapha 
was  his  contrivance.  Some  of  the  most  remarkable  proofs 
of  his  cleverness  as  an  inventor,  however,  were  collected 
in  his  own  house  and  the  works  adjoining  it.  There 
everything  that  could  be  made  so  was  automatic.  The 
doors  opened  as  you  approached  them,  and  dosed  after 
yon  had  entered ;  water  came  nnbidden  into  the  basins ; 
when  the  gas  was  lighted  the  shutters  dosed ;  a  self- 
aoting  thermometer  prevented  the  temperature  rising  or 
falling  above  or  below  certain  fixed  points ;  and  the  air 
supplied  for  ventilation  was  both  washed  to  oool  it  and 
screened  to  cleanse  it  from  blacks.  Even  the  gates  of  his 
itableyard  opened  of  themsdves  as  he  drove  through, 
and  closed  again  without  slamming.  Mr.  Appold  was  a 
dresser  of  furs  by  a  secret  process,  which  he  practised  suc- 
cessfully for  many  years.  He  was  elected  a  member  of 
the  Society  of  Arts  in  1853,  and  took  much  interest  in  its 
proceedmgs. 


Jii0U8. 


Public  Works  in  Feanob. — ^It  appears  from  oflScia 
returns  that  the  great  viaducts  constructed  on  the  lines  of 
the  French  railways  form  a  total  of  more  than  seven 
leagues  in  length.  That  of  Meudon,  which  is  about  150 
yards  long  and  100  feet  high,  cost  £22,400.  The  viaduct 
of  Chaumont,  on  the  Eastern  line,  cost  £282,085 ;  that  of 
MirviUe,  on  the  Western  Railway,  £92,025;  and  that  of 
Brunoy.  Lyons  line,  £60,400.  The  tunnels  are  said  to  be 
more  than  800  in  number  and  to  exceed  87  leagues  in 
total  length.  The  longest  tunnel  in  France  is  that  of  La 
Nerthe,  on  the  Lyons  and  Mediterranean  Railway,  near 
Marseilles,  which  coet  £420,000:  that  of  the  Credo, 
between  Lyons  and  Geneva,  cost  £260,000.  The  total 
cost  of  the  whole  of  the  viaducts,  bridges,  and  tunnels  on 
the  French  lines  is  given  at  £17,307,278.  The  new  park 
of  the  Buttes  Ohaumont,  mentioned  in  the  Journal  of  the 
4th  lost.,  is  proceeding  rapidly  towards  completion.  It  is 
said  that  a  millwn  and  a-balf  of  trees  and  shrubs  will  be 
required  for  its  plantation.  In  the  same  neighbourhood 
will  be  the  new  reservoirs  for  the  supply  of  the  higher 
parts  of  the  city  with  water,  and  the  new  cattle  market 
and  general  abattoirs.  There  are  said  to  be  60.000  men, 
6,000  horses,  20  locomotives,  and  500  waggons  now 
employed  on  these  various  undertakings.  An  important 
work,  and  one  that  has  been  long  required,  is  now  going 
on  between  the  Roe  Richelieu  and  the  Roe  St.  Honor6, 
namdy,  the  fornuktion  of  a  square  in  front  of  the  Th^&tre 
Fran9ais,  three  of  the  most  miserable  streets  in  Paris,  the 
Rue  du  Rempart.  the  Rue  Jeannisson,  and  the  Rue 
Fontaine  Moliere,  as  well  as  a  number  of  wretched  houses 
in  the  Hue  9t.  Honors  and  the  Rue  Richelieu,  will  be 
wholly  or  partially  swept  away  by  this  improvement. 
The  Rue  du  Rempart  stands  on  the  site  of  one  of  the 
ancient  ramparts  of  the  city  in  front  of  whlfh  Joan  of 
Are  was  wounded  in  the  thigh  when  besieging  Paris. 
Two  large  new  churches,  one  on  the  Boulevard  Males- 
herbes,  and  the  other  at  the  end  of  the  Chau8s6e  d'Antin, 
are  rapidly  approaching  completion,  and  another  church  is 
about  to  be  commenced  on  the  south  side  of  the  Seine,  to 
be  called  Notro  Dame  des  Champs.  The  cost  of  the  last 
named  is  estimated  at  £180,000.     Estimates  are  pro- 
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verbially  elastic  in  France  as  well  as  elsewhere,  and  it  is 
whinpered  that  the  new  opera  hoose,  which  was  to  cost 
about  a  million  sterling,  will  absorb  more  than  donble, 
some  say  three  times,  that  sum. 

Railway  Passekoer  Signals. — The  French  Minister 
of  (Commerce  and  Public  Works  recently  issued  a  circular 
to  the  directors  of  all  the  railways  in  France  on  the  sub- 
ject of  establishing  signals  for  the  security  of  travellers  on 
railways,  and  it  is  said  that,  from  the  commencement  of 
the  coming  year,  all  the  carriages  of  every  passenger  train 
will  be  phiced  in  communication  with  each  other,  and, 
consequently,  with  the  conductors  of  the  train.  It  is  also 
said  that  mixed  trains,  to  carry  merchandise  as  well  as 
travellers  at  reduced  fares,  are  in  contemplation. 

Consumption  of  RABBrrs.^It  is  stated  in  a  work  of 
importance,  the  EneydopidU  Pratique  de  VAgrieuUuT^,  that 
the  number  of  rabbits  sent  to  the  markets  of  Paris,  which 
in  1845  only  amounted  to  177,000  heads,  had  risen  in 
1868  to  two  millions.  Taking  the  consumption  of  Paris, 
according  to  the  established  rule,  at  one-thirtieth  of  Uiat 
of  the  whole  of  France,  the  number  of  rabbits  oonsnmed 
must  be  set  down  at  something  like  fifly-seven  millions 
per  annum.  Official  documents  fix  the  average  price  of 
rabbits  at  rather  more  than  two  francs  per  huid,  so  that 
the  total  value  must  be  above  four  and  a  half  millions 
sterling  per  annum,  and  that  of  the  skins  is  set  down  at 
another  quarter  of  a  million. 


Igaltnls. 


fVom  CwmUdoMn  <if  PmUnUJcrnnaL^  September  Sih. 

OmAars  or  Pbotisioiul  PBoraonoif. 

Aitronomioal  phenonieBa,  ilhiitra«lii;>-n39<~J.  L.  V»Uh, 

Aile  Iraxei  and  beuingt— 2028~H.  A.  BomievUle. 

Bediteadi,  «c.,  lackiiigi  of~2036 — H.  Oeering. 

Bolt  heading  macliines~>2104-^.  W.  MeDermott. 

Bolta  and  nuts,  ■erew'ng'— 2060— O.  and  A.  Harrey. 

Bottles,  ftoppinv21SO— J.  B.  Anitin. 

Brlcki~21iB->W.  £.  Newton. 

Bricki  and  blocks— 2068— J.  W.  Sumner  and  C.  A.  Scott. 

Bottons— 2146— C.  Edkini,  J.  Newman,  and  T.  Greares. 

Calf  akini,  Ac.  reducing  the  thicknen  of— 2136— W.  £.  Gedge. 

Capsules,  metallio— 2126 — E.  Bimmel. 

China  grass  and  flax,  cleaning— 2078— J.  Faren. 

China  grass,  Ac,  treating  of— 2114— J.  Ingram  and  J.  Cnlpan. 

Cigarettes— 2160— M.  J.^oper-y-Manos. 

Cigars— 2032— A.  V.  Newton. 

Colouring  matters,  preparation  of— 1947— P.  A.  F.  BohoBof. 

Continuous  motire  power,  self-generatiog — 1973— J.  J.  BtoU. 

Copper— 2100— J.  T.  Lockey. 

Cotton,  sislng,  drying,  and  beaming  jans  of— 302»-^.  Qrakroger 

and  J.  Dodgeon. 
Diseases  of  the  stomach,  &c.,  cure  for— 2123— O.  Laurence. 
Electrical  signal  apparatus,  railway- 2016— W.  H.  Preeoe. 
Electric  telegraph  cables  and  wires  •>  2161— C.  Marsden. 
Fibre,  manuliactiire  of  straw  of  lye,  &c,  into-2171— £.  H.  C. 

Monckton. 
nre-arms-2060— W.  C.  Dodge. 
Fire-arms,  broech-Ioading- 2030— T.  W.  Webley. 
Fire-arms,  breech.loadlng-2151— W.  8«per. 
Fire,  extingniahing— 2109  -W.  O.  and  J.  Wilson. 
Fluids,  apparatus  for  preserrlng  and  discharging— 2096— B.  A.  W. 

WesUey. 

Flying  flfh,"  a  toy  or  game  called -21 46— O.  Whitfort. 
Furnaces,  steam  boiler  and  other— 2168— J.  Lockwood. 
Galranfc  batteries  for  girine  alarm  of  Are,  constant— 2144— J.  8. 

Watson,  A.  Horwood,  and  G.  Brumllt. 
Gas  burners— 1968— F.  Kup. 
Gas  burners  -2994— H.  Woodward. 
Glass,  OTnamentation  of— 2038— J.  H.  Johnson. 
Grass,  ttc,  drying— 1963— B.  Latham  and  R.  Campbell. 
Guns— 2014— H.  D.  I*.  Cunningham. 
Hair,  machinery  for  brushing— 2058— S.  Middleton. 
Heating  or  evaporatittg— 2072— T.  F.  Henley. 
Hemp,  Ac,  dyeing  and  preparing— 2129 —G.  H.  Smith. 
Hollow  articles  in  earth,  Ac,  moulding- 2084- B.  W.  Armstrong. 
Hoops  and  tyres— 1975— J.  Ramsbottom. 

Iron  and  steel  wire  «r  rods,  Aimaoe  for  anneallag— 2166— J.  H.  Beott. 
Iron,  plate  or  sheet— 2012— E.  Sabel. 
Locks,  burglar-proof- 2092— W.  E.  Newton. 
Lubricating  compounds,  preparing— 2118— W.  West. 
Measurements,  apparatus  for  takUig— 2112— W.  Clark. 
Musical  instrument,  keyed— 20M—H.  C.  Baodet. 
Packing  cases  or  boxes-2141— J.  Hope. 

Paint  and  protective  coating,  composition  saitaUo  for— 21C3— J.  G. 
Aferr. 


Paper  bags— 2116— J.  H.  Johnson. 

Paper  boards  and  pipes— 2128— N.  C.  Saerelmsy. 

Paraffin  and  other  oils,  lamps  for  bornUig^2043— A  F.  Oilsr. 

Petrolenm,  Ac,  distillation  of— 2040— A.  Millnchau, 

Pianfortes,  ftc,  keys  for— 2166— D.  O.  and  8.  Btaig)it. 

Piers  or  erections,  Iron  -1533— C.  de  Bergne. 

Pomftet  cakes,  rolB,  pipes,  Ac— 2143  -W.  and  J.  W.  Wool 

Printing,  lithographic  and  copperplate— 2170— D.  MeKaUar. 

Printing  nuchines— 2066— W.  Rock. 

Bailway  carriages  and  trains,  retarding  progress  cf — 1954— W.  Kta(. 

Railway  carriages,  to  enable  to  pass  from  one  oompartauat  to  uolfr 

— 2086— T.  £.  Stephens. 
Railways  and  carriages,  atmospherio— 1987— A.  DonlL 
Railway  trains,  nrmmnn^iTft'rg  and  signalling  between  paaqfav 

guards  and  drivers  of— 2062— H.  Fletcher  and  0.  Gore. 
Berolving  flre-arou,  projeotiles,  and  cartridges— 2106-4.  Biwa. 
Rollers  or  cylinders,  ooVering  (br— 2167— J.  A.  Turner. 
Roof  Ump-glaases,  secuzlng^2026— T.  8.  Baney. 
Safts— 2121— B.  PhilUps  and  J.  Grores. 
Sewing  machines— 2166— H.  Willia  and  G.  Blee. 
Ships,  cleansing  and  examination  of  bottoms  of— 2161— D.  O.^aa 
Ships,  loading  and  nnloading  of-204S— W.  Clark. 
Shop  fronts,  AC,  oonstmction  of— 2064— W.  R.  Corson. 
Stair  rods— 2077— T.  Alloock. 
Steam  engines— 2062— H.  Cartwright     • 
Steam,  Ac,  regulating  the  paasige  or  flow  of— 2043— A.  A.  Fetau 
Stench  trap— 2167— JT  Newton. 

Surfkoes  by  photography,  prodootton  of— 211(^M.  Heaiy. 
Syphons— 2168— L.  J.  Levisohn. 
1  elegraph  cables— 2166— F.  Jenkin. 
Terra  ootta  or  vitreous  stone— 2071— M.  H.  Blanchard. 
Threads,  twisting— 2147— B.  A.  Bmonurn. 
Threads  used  in  weaving,  treating  and  printing- 20S3— B.ABnaaii^ 
Timber,  grain.  Ac.  dr^^— 2127— A.  V.  Newtoo. 
Type  distributing  and  oompoeing  machinea— 2136— A.  aadW.Tm- 
Violet  colours  ft>r  dyeing  nnd  printing,  prodnetion  of— 20T0— L.  Sdv. 
Waggons  or  trucks,  lubricating  the  axles— 2090-.J.  Kaovlo. 
Walls,  drc,  ornamenting- 2138— G.  Howard. 
Weaving,  shuttles  for  -2122— A.  Akerqjd  and  J.  Lister. 
Wick  holders  or  burners  for  lamps— 2024-  B.  Wild  and  W.  WmkI 
Yarns,  washing— 2044— W.  PoUook  and  J.  Stobo. 

iNVSNnOllS  WITH  COMPLBTl  BPKOITIOAnOia   FOJD. 

Furnaces,  steam  blower  for— 2246 — O.  BeaaeCt. 
Water-closet  apparatus— 2270— 8.  Kettle. 

PATIITTS  SiiLao. 


684.  C. 
695.  J. 
697.  R. 

701.  B. 

702.  H. 
705.  F. 

709.  J. 

710.  O. 

711.  B. 

712.  B. 
tU.  B. 


Johnson. 
Tann. 
M.  Roberts. 
Manden. 
HiU. 
Wise. 
Deas. 
Evans. 
A.  Brooman. 
A.  Brooman. 
D.  Hodgson. 


f  If .  O.  T.  BouAeld. 
726.  H.  Chevob. 
741.  W.  Brookes. 
746.  H.  A.  BoaneriUe. 
758.  O.  Balston. 
763.  F.  Wise. 
772.  J.  T.  and  J.  T.  Ooek. 
848.  E.  H.  8nsith. 
859.  J.  Bnckli^bsm. 
912.  H.  A.  BonneTiUe. 


/Vom  CommUtionen  qf  Patents  JounuO^ 
Patkkts  Sbalid. 


ISA. 


729.  A.  P.  Price. 

730.  J.  F.  Brii^es. 
738.  W.  Loeder. 
740.  B.  BeU. 
748.  B.  Lawrenoe. 
750.  J.  Bullough. 

759.  E.  Pilling  and  J.  Harper. 
762.  T.  Kenyoo. 
768.  J.  H.  Kidd  &  J.  C.  Mather. 
797.  H.  Potter. 


820.  H.  Oakes. 

832.  W.  Loeder. 

911.  J.  Bathgate. 

963.  J.  Vao^aa. 

955.  W.  B.  Newton. 
1081.  W.  E.  Newtoa. 
1060.  W.  B.  Newton. 
1240.  J.  H.  Johnson. 
1592.  J.  HMjm. 
1858.  8.  Hingley. 


PATKHTS  Oir  WHICH  TH«  STAJCT  DOTT  Of  159  HAS  BIM  P*-"* 


2459.  J.  R.  Johnson  and  J.  A. 

Harrison. 
2461.  J.  Snider. 

2472.  J.  Uartahom  &  W.  Redgate. 
2506.  W.  Richards. 


2476.  A.  J.  Aldermaa. 
2481.  W.  Hint. 
2474.  O.  W.  BeMlng. 
2520.  G.  BedaoB. 


PAtIHTS  oh  WHICH  THE  STAMP  PUTT  Of  £100  MAS  MD  '*3' 

2014.  J.  Fielden.  I  2081.  L.  VidU. 

2069.  L.  Kaberry  k  T.  Mitchell.  |  2175.  J.  Mor.ison. 


Improved  Back  Guide— August  29— 4738— John  and  Sns«lS»' 
Low  Bridge  MUl,  Keighley,  Yorkihire.  .   ., 

Bar  of  Soap -September  6— 4739— Whitakcr  and  Groifftttt* 
Fore- street.  City-road. 

Feeding  Trough— September  11— 4740— J.  Dean,  Woodiioei. 

Liquor  Glass  and  Wine  Glase— September  13— 4?<1— BsmC  »* 
Mackenzie,  Uhmingfaam. 
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♦ 

Musical  Education  Committee. 
The  following  information,  relating  to  the  state 
>f  Musical  Education  in  Italy,  has  been  received 
through  Her  Majesty's  Secretary  of  State  for 
Foreign  Affairs : — 

ROYAL  MUSICAL  INSTITUTE  OF  FLORENCE. 

The  foliowing  is  a  translation  of  an  aooount  of  this 
flstitntion  kindly  furnished  by  its  President : — 

The  foondation  of  the  Royal  Musical  Institute  of 
loreoce  is  recent.  It  wan  set  on  foot  on  the  16th  March, 
660,  and  at  the  beginning  of  the  year  1862  it  was  opened 
>r  public  inatraction.  The  Royal  Institute  is  an  establish- 
tent  for  public  ajid  gratuitous  instruction  in  music.  There 
re  schools  both  for  the  rudiipents  of  mneio  and  for 
nsical  reading;,  for  solfeggio,  for  solo  and  part-singing, 
nr  keyed,  striDged,  and  wind  instruments;  lastly,  there  are 
hools  for  thorough  bass,  for  counterpoint,  and  for  compo- 
tion,  and  a  school  of  aesthetics  and  musical  history. 
Uidenta  of  both  sexes  have  thus  an  opportunity  of  obtain- 
g  in  this  Institute  a  complete  musical  education  in  every 
anch  of  the  art ;  besides  which,  for  the  more  advanced 
ipils,  there  are  added  periodical  exercises  in  orchestral 
osic,  both  instrumental  and  vocal. 
The  pupils  do  not  reside  in  the  Institution,  but  live 
their  own  booses,  and  come  to  the  Institution  only  to 
seive  instruction  in  the  different  schools,  and  totake  part 
the  musical  classes.  The  admission  of  pupils,  and  their 
uoval  from  one  class  to  another,  depends  on  examina- 
n;  and,  previous  to  the  grant  of  the  diplomas,  the 
pils  who  have  finished  their  course  are  subjected  to  a 
ict  examination. 

The  Institute  is  under  the  direction  and  government  of 
iresident,  assisted  by  three  professors,  who  form  what 
sailed  a  Council  of  Management. 
The  Institate  possesses  a  musical  library,  composed  of 
ected  masio,  and  books  relating  to  musiod  literature. 
Fhe  Academy  is  composed  of  resident,  corresponding, 
1  honorary  members. 

rhe  Sxaminers  are  chosen  from  the  resident  members 
the  Academy,  as  are  also  the  three  memben  of  the 
mcil  of  management ;  these  latter  are  elected  trien- 
My. 

Vhe  number  of  pupils  is  not  limited,  being  in  practice 
ulated  by  the  applications  for  admission,  the  result  of 
I  examinations,  and  the  means  available  for  imparting 


instruction.  According  to  average  experience,  the  number 
may  be  calculated  at  220  pupiS,  one- third  females  and 
one-third  males.  Detailed  particulars  relating  to  the 
courses  are  given  in  the  rules  below. 

The  Institute  has  no  endowment  or  property  of  its 
own,  nor  does  it  receive  any  payment  from  the  pupils, 
who  are  gratuitously  instructed.  It  is  maintained  by  a 
grant  from  the  state.  The  expenditure  amounts  annually 
to  40,694-70  lire,*  of  which  18,672-60  lire  go  to  pay 
the  management  exclusive  of  the  president  and  director, 
whose  office  is  gratuitous,  and  the  remaining  27,022-20 
lire  are  for  the  instmction.  The  grant  for  apparatus  is 
regulated  by  what  is  required;  the  average  has  been 
14,300  lire.  In  this  is  not  reckoned  the  rent  of  the 
place  where  the  Institute  is  held,  this  being  state  property. 

The  following  are  the  rules  of  the  Royal  Musical  Insti- 
tute at  Florence : — 

Chaftbb  I. 

The  Institute  is  established  to  teach,  singly  and  col- 
lectively, all  the  pupils  of  the  Institute.  It  is  intended 
that  it  should  be  opened  periodically  to  all  musical  com- 
posers ;  that  it  should  maintain  a  library  of  music  for  the 
use  of  the  public,  especially  artists ;  that  it  should  grant 
rewards  to  deserving  artists ;  that  the  best  works  of  mmlem 
and  ancient  masters  should  be  performed  there ;  that  it 
should  comprise  a  section  for  administration  and  direction ; 
also  one  for  instruction ;  and  a  musical  academy. 

At  the  head  of  the  Institution  is  a  president,  a  secretary, 
and  a  committee  formed  from  the  academy.  There  are 
sub-officers  and  others  appointed  by  the  president,  and 
under  the  orders  of  the  secrataiy,  for  the  service  of  the 
Institute. 

The  musical  academy  is  composed  of  resident  and  non- 
resident academicians,  as  well  as  a  class  of  honorary  acade« 
micians. 

The  Institution  is  in  all  respects  a  government  one.  It 
provides  the  musical  service  of  the  State  on  all  public 
occasions,  sacred  and  secular. 

Chaftvb  II. 
The  president  has  power  over  all  the  departments  of  his 
Institution.    His  office  is  permanent,  but  unpaid. 

Section  2. 
The  secretary  is  responsible,  under  the  president,  for  the 
financial  administration.    Ue  receives  the  reports  of  the 
general  conduct  of  the  schools,  and  sees  that  the  librarian 
and  musical  secretary  perform  their  duties. 

Section  S.^The  Council. 
The  council  is  composed  of  three  resident  academi- 

*  Italian  lire. 
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cians,  appointed  by  the  Minister  of  Public  Instruction  from 
amongst  those  who  are  not  instructors  in  the  academy. 
Their  power  is  ooly  corporate ;  they  are  elected  triennially. 
There  are  also  three  supplementary  oouncillon,  io  caie  of 
illoen.  The  council  is  the  Judge  in  all  eiamtnatioiM  for 
admissiona,  &c.    They  receive  an  aDoual  stipend. 

Chafteb  III. — On  Instbuotion. 

Section  1. — Schools  or  Cltuaes. 

1.  Histoiy  of  music  and  sBsthetics  as  applied  to  mnric. 
This  class  has  a  master  with  the  title  of  professor. 

2.  Harmony,  counterpoint,  and  composition.  A  master 
with  an  assistant. 

3.  AccompaDiment  from  a  figured  basa  and  from  fooie. 
Has  a  master. 

4.  Singing,  Tocalisation,  Uieatrical  instruoiloD,  elooa- 
tion,  and  deportment.  Has  a  master  and  assistants  when 
necessary. 

5.  Elementary  instmction,  reading  music,  and  sol- 
feggio. The  pupils  are  instructed  from  the  first  principles 
to  the  practice  of  solfeggio.    A  master  and  assistants. 

6.  Organ,  to  enable  the  pupils  to  accompany  the  singing 
from  notes.    A  master. 

7.  Pianoforte,  for  professional  pianists.    A  master. 

8.  Secondary  pianoforte,  to  enable  singers  to  accompany 
themselves. 

9.  Violin  and  viola. 

10.  Violoncello. 

11.  Double  bass.  In  this  class  the  scholars  are  taught 
from  the  groundwork  of  their  respective  instruments  up 
to  the  perfect  execution  for  an  orcnestra  or  a  quartet. 

12.  For  wind  instruments  of  wood. 

13.  For  ditto  of  brass. 

In  these  two  classes  the  pupils  are  taught  from  the 
rudiments  up  to  perfect  orchestral  execution. 

21.  A  choral  school  is  attached  to  the  Institute,  where 
the  people  can  be  instructed  in  choral  singing.  It  does 
not  form  an  integral  part  of  the  institution,  nor  is  it  a  ne- 
cessaiy  step  to  the  other  schooU.  The  instruction  is 
gratuitous  in  this  as  in  the  other  schools. 

23.  The  instruction  in  both  schools  is  gratuitous. 

Section  2. — Of  Masiere, 

24.  The  masters  and  sub-masters  are  all  appointed  by 
Government,  on  the  recommendation  of  the  president. 

26.  The  masters  are  responsible  for  the  good  regulation 
of  the  classes  to  which  they  are  attached,  the  arrange- 
ments of  which  have  been  settled  by  them  with  the  presi- 
dent. 

27.  The  masters  and  sab-masters  must  assist  at  the 
examination  of  their  pupils. 

28.  The  sub-masters  and  the  assistants  are  chosen  by 
the  president  from  amongst  the  better  pupils ;  their  post  is 
gratuitious,  but  if  they  have  held  it  for  a  year  they  are 
usually  paid  something. 

Section  3.-0/  the  FupiU. 

29.  The  conditions  on  which  the  pupils  are  admitted 
are— Morality,  good  health,  and  natural  aptitude.  The 
age  varies  according  to  the  nature  of  the  instruction  sought, 
but  is  never  under  nine  years.  Full  knowledge  of  reading 
and  writing  and  the  elements  of  arithmetic  are  necessary. 
Special  conditions  for  admission  to  each  school  are  laid 
down  in  general  rules.  The  pupils  are  admitted  provi- 
sionally, and  if  they  pass  the  examination  are  drafted  into 
the  Institute. 

31 .  Fitness  to  pass  fVom  one  class  to  another,  or  ttom 
one  school  to  a  superior  one,  is  determined  by  the  ex- 
amination called  "  passaggio."  After  two  failures  a  pupil 
is  dismissed  from  the  Academy. 

82.  To  have  the  right  to  call  themselves  pupils  of  the 
Institute,  it  is  necessary,  at  the  completion  of  the  studies, 
for  the  pupils  to  go  through  a  final  examination  for  a 
lic«n«e ;  if  this  is  well  passed  they  are  declared  <'  Ac- 
credited Pupils  of  the  Institute,"  and  obtain  their 
diploma.  This  gives  them  a  preference,  ceterit  paribus^ 
over  others  in  competitions  for  any  public  employment. 


33.  The  pupils  must  behave  with  respect  both  to  theii 
cdleagues  and  their  masters,  to  whom  they  mtut  pcj 
implicit  obedience,  and  conform  to  all  the  roles  of  the 
establishment. 

84.  Flagrant  and  repeated  lanlti  amongit  the  pnpl* 
are  punish^  by  expulsion  on  the  sentence  of  ihe  presdeoL 

Section  4. 

S5.  Duiing  the  scholastic  year  such  of  the  pouli  u  n 
considered  competent  practice  concerted  music.  This  pru* 
tice  is  independent  of  the  usual  classes,  and  ii  as  follon:- 
For  bowed  instruments  and  for  quartett  practioe,  miiff 
the  direction  of  the  violin  master ;  for  wind  instnniKDV, 
and  for  the  execution  of  good  harmony,  under  the  ilts. 
nate  supervision  of  the  masters  of  these  aehoola;  (br^e 
school  of  singing  in  concert  with  or  without  full  orebettii 
aooompaniment. 

36.  Public  concerts  by  the  pupils  are  given  it  .4ited 
periods  and  at  the  end  of  the  academical  year. 

ROTAL  CONSBRVATOIRE  OF  IIU8I0,  UJUl. 

The  Vice-President  writes  as  follows : — 

In  answer  to  your  letter  I  send  you  the  folbiis; 
notices,  which  I  hope  will  be  a  complete  reply  to  th«  dih 
patch  of  the  Minister,  dated  16th  of  February,  18S5. 

The  Royal  Conservatoire  of  Music  at  Milan  is  vboLj 
maintained  by  the  State. 

The  Conservatoire  gives  a  complete  musical  edoatioi 
and  a  fair  literary  education.  The  musical  instncticn  3 
directed  by  29  professors  and  by  about  SO  teach^ 
selected  from  amongst  the  best  pupils  of  both  sexes.  U 
the  literary  branch  there  are  seven  profeasora.  Th«n  n 
two  other  professors,  one  of  deportment,  pantomime,  isd 
ballet,  the  other  for  drill.  There  are,  besides,  a  Whm'jc 
and  copyist,  a  tunist  of  the  piano,  a  cashier  and  aorooDta:: 
two  inspectors,  a  secretary,  seven  inapecton  for  the  pupk 
four  servants,  a  carpenter  and  decorator,  a  messeog^,  n:» 
porters.  These  persons  (except  the  teachers  of  both  aeja, 
who  receive  no  payment  for  their  serviees)  cost  tbe 
Government  yearly  78,600  lire. 

The  Conservatoire  instructs  annually  about  240  popsli 
of  both  sexes. 

Each  year  the  Conservatoire  turns  out  from  12  to  1^ 
finished  pupils  of  both  sexes. 

To  the  pupils  of  both  sexes  who  distinguished  Ukc* 
selves  the  most  at  the  yearly  examinations  is  gnaid 
from  year  to  year  a  monthly  pension,  arising  iiom  i 
endowment  of  12,720  lire. 

For  all  the  other  requirements  of  the  establiahmeot  bt 
State  assigns  19,868*90  lire  annually. 

The  fee  which  the  pupils  pay  in  each  year  is  iha 
4,000  lire. 

To  this  letter  is  added  a  copy  of  the  roles  of  the  C€» 
servatoire,  from  which  a  more  detailed  acooootmaji' 
obtained,  and  to  which  is  added  statistics  for  the  vtf 
1862. 


ROTAL  COLLEGE  OF  MUSIC,  KAPLES. 

The  Royal  Neapolitan  College  of  Kusio  la  compov'^ 
100  pupils  boarders  at  frea  cost  (besides  those  wh3  pif 
and  of  the  gratuitous  day  school  with  120  scbolazs.  i-' 
the  holidays  of  the  free  boarders  the  free  day  Hf* 
have  the  right  to  compete  at  the  examioatioQ»  *^ 
those  who  pay,  and  the  director  of  mniic  and  dm  p> 
fessors  of  composition  and  part-singing,  and  fionr  ^^' 
examiners  chosen  by  the  govemcn'  of  the  college,  tos^^ 
with  the  said  director,  are  the  judges.  The  lOOfs;- 
are  divided  into  fifteen  different  olassei,  acoordiD^tL'^ 
following  proportion  :-— 

ciMi.  r«-^ 

1.  Composition,  counterpoint,  part-singing, 

and  pianoforte l^ 

2.  Singing ^  .....  l- 

8.  Violin   I-^ 

4.  Viola < 
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5.  Flnle    ....^ 4 

6.  Fife  1 

7.  Hautboii  4 

8.  Clarionet 4 

9.  Fagotto 4 

10.  Horn 6 

11.  Trumpet  4 

13.  Trombone  and  ophideide  4 

18.  English  comet 1 

14.  Violoncello 8 

15.  Dooble-baflB 8 

Two  pupils,  one  from  the  violin  clAoa  and  one  from  the 
looble-bass  olaas,  are  inotmctfld  in  the  harp.  The  papils 
ffho  pay,  hare  their  choice  of  the  olaases,  but  not  without 
msideiing  in  some  de^ee  the  wants  of  the  college. 

The  director  of  music  has  the  superintendence  of  all 
hat  relates  to  the  Art,  and  the  musical  iostruction  of  the 
U)  free  pupils  and  the  instruction  of  those  who  pay  is 
Dtrasted  to  20  professors,  divided  into  the  following 
chases: — Two  masters  of  counterpoint  and  composition, 
wo  masters  of  part-singing,  two  masters  of  .singing,  two 
saaters  of  the  pianoforte,  two  masters  of  the'  violin,  two 
Joalen  of  the  violoncello,  one  master  of  the  double-bass, 
me  master  of  the  harp,  one  master  of  the  clarionet,  one 
naster  of  the  flute,  one  master  of  the  oboe  and  English 
wro,  one  master  of  the  horn,  one  master  of  the  trumpet, 
lombone,  and  ophideide. 

Chamber  practice  is  superintended  by  two  other  pro- 
esors  of  music.  The  literary  teaching  of  the  pupils  is 
ntrasted  to  seven  professors ;  one  of  ethics  and  logic  ; 
nother  of  Italian  literature  and  elocution;  another  of 
he  French  language;  another  of  the  Latin  language, 
ajthobgy,  and  universal  history ;  another  of  the  Italian 
aoguage,  geography,  and  history  of  their  own  country ; 
flother  the  elements  of  the  Italian  language ;  and 
be  seventh,  writing  and  arithmetic.  Each  year  there 
re  public  triala  to  show  the  progress  made  by  the  pupils  in 
ieir  respective  classes  in  composition,  as  well  as  in  in- 
iramental  and  vocal  music ;  and  also  representations 
uiaally  in  the  theatre  of  the  Dramatic  College,  as 
Mojples  for  the  School  of  Elocution ;  and  in  Passion  week 
t  the  Church  of  St.  Peter  a  Haiella  the  celebrated 
Miserere"  is  song  by  the  resident  as  well  as  by  the  day 
ipils. 

The  musical  lessoiu  are  given  in  three  days  of  each 
eek ;  on  two  other  days  there  are  vocal  and  instrumental 
iiixrtB  for  the  exercise  of  the  pupils  and  the  study  of 
assical  music  in  the  library  of  the  college.  The  musical 
»tructioo  of  the  day  pupils  is  entrusted  to  a  fixed  number 
the  resident  pupils,  with  the  title  and  rank  of  masters 
the  day  school,  and  they  are  selected  from  the  best 
holais  among  the  residoit  pupils.  These  masters  give 
■ons  three  times  a  week ;  and  at  other  times  in  the  week 
e  day  scholars  receive  lessons  from  six  professors  of 
usic  with  the  title  of  inspectors.  These  are  divided 
4>  one  for  singing,  another  for  finger  instruments,  another 
'  wind  instruments,  another  for  the  violoncello  and 
uble  baas,  another  for  the  violin,  and  the  sixth  for  the 
dducting  of  concerts. 

The  re  venae  of  the  College  is  derived  from  two  sonroes, 
e  fixed  and  the  other  variable.  The  first  consists  of  an 
aual  payment  from  the  state  of  125,197  lire,  of  which 
,455 -65  lire  are  paid  directly  from  the  Treasury  to 
>  mastera  and  to  others  employed  by  the  College; 
OuO  lire  paid  in  compensation  for  the  rents  of  the 
liege  taken  by  the  State;  and  a  supplemental  grant 
23,741*64  lire.  The  variable  revenue  consists  of  about 
.448-08  lire  arising  from  the  renu  of  the  College, 
ren  by  private  persons  for  the  foundation  of  four  musi- 

scbolarf*hips,  abolished  at  different  times,  and  since 
lalgaoiated  into  the  present  College,  the  rents  varying 
:ordiog  to  tbe  letting  of  the  town  and  country  properties. 
The  terms  of  paying  pupils  are— monthly  88*25  lire, 
d  they  find  their  own  board,  bed,  and  washing.  The 
anal   expenditure  inelodes  the   maintenance  of  the 


boarders  (who  all  receive  from  the  College,  board,  cloth- 
ing, washing,  instruments,  music,  medicine,  dec.) ;  the 
day  schools,  the  management,  masters,  teachers,  servants, 
and  repairs,  &q. 
"^^  supreme  government  and  administratiop  of  the 
,  in  every  branch,  is  confided  to  three  governors. 

Lad    bv    Roval    dacrae.    who    cive    their  aarvicea 


The 


College,  in  every  branch,  is  confided  to  three  go 
nominated   by  Royal  decree,  who  give   their  services 
without  any  emolument  whatever. 

EXAMINATION  PAPERS,  1866. 
{ConibMt$d/rom  pagt  669.) 

The  following  are  the  Examination  Papsn  set  in  tb  e 
various  subjeots  at  the  Sooiaty's  Final  Examinations,  held 
in  April,  1865  :^ 

ITALIAN. 

THRXK    HOUBS    ALLOWED. 

Candidates  for  a  FirstFclass  Certificate  are  required  to 
translate  into  English  prose  the  following  extracts,  and 
answer  the  grammatical  questions  attached  to  them  :— 

I. 
Non  come  fiamma  che  per  forza  h  9penta, 

Ma  che  per  se  medesma  si  eonMume, 

8e  n'  andb  in  pace  I'anima  oontenta. 
A  guisa  d'un  soave  e  chiaro  lume, 

Cui  nntrimento  a  poco  a  poco  manoa, 

Tenendo  al  fin  il  suo  usato  costume. 
Pallida  no ;  ma  piil  che  neve  bianca, 

Che  senza  vento  in  un  bel  coUe  fiooehi, 

Farea  posar,  come  persona  stanoa. 
Quasi  un  dolce  dormir  ne'  suoi  begli  occhi, 

Sendo  lo  spirto  gilk  da  lei  diviso, 

Era  quel  che  morir  chiaman  gli  sdoochi, 
Morte  bella  parea  nd  suo  bel  vise. 

(F.  PxTBABOA,  Trionfo  della  Morte.) 

1.  Spenia  :  Give  the  in6nitive  and  the  first  person  pre* 
terite  of  this  participle. 

2.  Coruume  :  This  is  a  poetical  licence  for  the  sake  of 
the  rhyme.  Uow  should  this  word  end  according  to 
grammar? 

3.  Se  n'  andb :  What  is  the  difference  between  this  ex* 
pression  and  simply  andb  f 

4.  Par€a :  Write  the  whole  of  present  and  the  pre* 
terite  tense,  indicative  mood,  of  this  verb. 

5.  Sendo :  What  is  the  more  common  form  of  this 
word? 

n. 

Sveno,  del  re  de'  Dani  unieo  flglio, 

Gloria  e  sostegno  alia  cadente  etade, 
Esser  tra  quel  bramb  che,  il  tuo  consiglio 

Seguendo,  ban  einto  per  Geetl  le  spade  : 
N^  limor  di  fatica,  o  di  periglio, 

N^  vaghezza  del  regno,  uS  pietade 
Del  veochio  genitor,  bi  degno  affetto 
Inlq>idir  nel  generoso  petto. 
Lo  epiugeva  un  desio  d'apprender  Tarte 

Delia  milizia  faticosa  o  dura 
Da  te  ^  nobil  mastro ;  e  sentia  in  parte 

Sdegno  e  vergogna  di  sua  fama  oecura, 
Gii  di  Kioaldo  il  nome  in  ogni  parte 

Con  gloria  udendo  in  verdi  anni  matura : 
Ma  pitl  ch*  altra  cagione,  il  mosse  il  zelo 
Non  del  terren,  ma  dell*  onor  del  delo. 

(T.  Tabso,  La  Gerusalemme.) 

1.  Cinio:  Give  the  whole  present  and  preterite  tense, 
indicative  mood,  of  this  participle. 

2.  InUpidir:  What  part  of  the  verb  does  this  word 
stand  for  in  this  instance  ?  How  should  it  otherwise  be 
written  ? 

3.  Moue:  Write  the  whole  present  tense,  indicative 
mood,  of  this  verb. 

HI. 
Translate  into  Italian  : — 

Aftor  expressing  his  regret  that  I  had  not  been  able  to 
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Cloog  my  »t«y  at  Venice,  my  noble  friend  mid,  "  At 
It,  I  think,  yon  might  spare  ■  diy  or  two  to  go  with 
ms  toArqui.  I  Bhonld  like,"  ha  continued  thonghtfully, 
"to  Tjsit  that  tomb  withyoa;"  then,  breaking-  into  ht« 
OBnal  gay  tone,  "  a  pair  of  poetSctl  pilgrimn — eh,  what 
uy  you?"  That  I  ihould  have  declined  this  offer,  and 
thus  ]«*  tbo  opportunity  of  an  oicurtion  which  wonld 
have  been  remenibered  aa  a  bright  dream  throagh  all 
my  after-life,  ii  a  circum  stance  I  never  can  think  of  with- 
ont  wonder  and  nlf-reproacb.  But  the  main  design  on 
which  I  had  then  set  my  mind  of  leacbing  Rome,  and,  i( 
pouible,  Kaplee,  within  the  limited  period  vrhich  circum- 
MancM  allowed,  rendered  me  far  le»  attve  than  1  ought 
to  have  been  to  the  precioQEnen  of  the  epiaode  thoa  of- 
fered to  me, 

(T.  Moobe'b  Life  of  Loid  Byron.) 
IV. 

IniOUlTIO    PHBiaES. 

(To  be  truialated   ioio  Bngliah,  not  ]it«r«lly,   bat  by 
equivalent  eipreaaians.) 
St«tti  in  Corse. 

le  il  dettro. 


Nonac 


B   UVI 


Egll  aparla  d'ognnno. 

Colgo  queat'  occasione. 

8i  lece  avanti. 

I^rlatemi  ohiaro. 

Cogliere  il  panto. 

Che  ve  na  pare  ? 

Se  I'ebbe  a  male. 

Candidates  for  a  Second  or  Third-clau  CertiAcate  are 
reqnired  to  translate  the  following  extract  into  English, 
and  likewise  to  aoswer  iho  giammalicBl  questions  given 

Froponendomi  io  di  scrirere  la  storia  dclle  cose  eucce- 
dnt«  in  Italia  ai  tempi  soetri,  oon  so  quelle,  che  gli 
nomiDi  della  presents  eti  saran  per  dire  di  me.  C^- 
doesiachb  mancali  col  fioire  del  decimoseslo  aecolo  sli 
eccellenti  Storioi  borentini,!  qnili  soli  forae  fra  gli  Stonci 
di  tutti  i  tempi,  e  di  lutte  le  nazioni  scrlisero  seiiza  aludio 
di  parti  la  veriiiL,  i  tempi  andaiono  tl  fatlamenle  peggio 
randoai,e  raduUziooe  in  guiw  (ale  diilendendosi,  cbeil 
volere  scrivere  la  Bturia  con  sinceriti  pare  opeia  pialtoalo 
incredihile.  che  miraviglio»a.  E  non  to  perch'  io  m'  oda 
dire  tutiavia,  che  la  storia  ii  il  lume  del  tempo,  e  che 
inaegna  bene  il  falto  loro  ai  po^ioli,  ed  ai  principi :  imper- 
ciocctiA  Bcritta  wcondo  il  costume,  che  prevalee,  io  non  so 
quale  altra  con  cUa  posaa  insegniro  altrui,  fuori  che  a 
dir  le  tvpie;  e  qusl  booiia  guida  nel  mslagevole  cam- 
mino  della  noetia  vitasianoqneste,  ognun  selvede,  stante- 
chh  i  negozj  umani  con  la  realti  si  govemano :  non  coo  le 
chiniere.  E  giii  i  piil  Ira  coloro,  si  qnali  io  appalesai 
queeto  mio  pensiero,  mi  di>«ero  apprtamente,  o  ch'  io  non 
orerri,  o  ch'  Io  non  potrei,  od  all'  ultimo  ch'  io  non  dovrci 
mandarlo  ad  etecuzione.  Pore,  pare  a  roe,  che  se  I'adu- 
lazione  si  cerca  da  una  parte,  che  certamente  si  ceica, 
moltoaiKors  piii  siolfra  dall' altra,  e  cbe  pid  ancora  siano 
da  accagionarai  di  villi,  gli  tcrittori,  che  di  rigoie,  o  di 
amUalone  i  priocijri. 

(C.  Boora,  Storia  d'ltalla.) 

OaAUUATICAI.  QuKHriOHH, 

1.  Decline,  with  the  dellnile  arliclca  in  both  nmnbers, 
the  JUmatpiantta,  rt,  axiont,  iTtogtu.  ttvolo.  eeljra. 

2.  Give  two  or  Ihrea  examples  of  an  Italian  nouo  snb. 
■tanllve,  with  its  aogmenlative  and  diminotin  tennina- 


9.  Writo  the  posasssive,  demonstrative,  and  relative 
pronouns  in  both  genders  and  numbers,  showing  which  of 
those  pronouns  take  the  definite  article  and  which  do  not. 
Eiplam  loAoi  the  article  should  be  omitted  before  such 
pnmouns  as  otherwise  require  it. 

4.  Write  the  petwms  given  of  the  following  verbs  of 
the  ngoJMT  conjugations: — They  believe  ^e^ed«^eV,  H6\« 
w»n  (rarking  (tavorart) ;  yon  went  tmxj  (foriiny,  tl«>tv\i 


BEADING  IMDUSTBIAL  EXHIBIT!' 
This  Exhibition  was  open«d  on  WedncsdsT, 
last.  The  Bishop  of  Oifotil  openod  the  proeea 
[irayer.  The  Old  Hundredth  Pmlm  ww  thw  * 
Toembers  of  the  Reading  PhllharmonM  Sodety. 
The  MiTOB  afterwards  briefly  stated  the  en 
under  which  the  deeign  of  forming  snch  an  kA 
(■onceived  and  carried  into  effect,  and  inrited  t 
ot  Uifbrd  to  addrcM  the  company. 

Tho  Bishop  of  OiFOBD  aaiil — Mr.  Uayw,  m; 
ladies  and  gentlemen,  1  hare  very  readily  re 
the  call  made  on  me  to  iddresa  a  few  words  to 
the  intenating  occasion  of  opeoiog  this  eili 
l«lieve  it  is  oalculated  to  be  of  real  and  abidiof 
this  town  and  the  surroanding  distticts.  in  bith 
feel  so  deep  an  Interest;  and  if,therefim,it  isis 
in  the  slighttst  degree  to  belp  forwatd  so  good 
an  nndeRaking  1  hold  that  I  ought — as  [  wiiB 
— that  I  ought  to  rejotcs  to  take  any  part  m 
its  success.  When  1  say  that  I  believe  this 
and  eihlbilloni  such  as  this,  tend  to  adv» 
terest  of  the  town  and  neighbourhood  in  v 
are  opened,  I  do  so  for  several  different  reasons 
in  the  first  place  that  such  exhibitions  are  of 
liacally  as  a  nation — I  believe  that  the  histoT} 
all  scientiflc  discoveries  teaches  ns  themme  Ihi 
liave  been  very  rarely  reached  by  men,  ho«' 
liowever  profound,  sitting  down  and  rcasordi 
conclusion'  to  which  at  last  they  have  coot 
contrary,  that  which,  in  almost  every  iostalt 
accident,  becaase  wa  have  no  batter  word  to  e 
that  development  of  events  the  coanecting  linl 
are  so  swift  that  they  «K»pe  the  power  of  o» 
trace  them — has  mainly  envied  us  to  arrive 
every  one  of  our  great  disiMJveriea  in  applyin) 
the  nse  of  man.  I  am  sure  every  one  of  } 
member  the  wonderful  illnsiration  of  the  tmlli 
Iisve  just  mid  in  the  disciivery  of  that  whicli 
inabled  the  locomotive  engine  tn  mn  upon  oa 
which  have  adJed  ao  much  to  the  protpeiilvi 
in  which  we  an  now  assembled.  The  grvM  • 
that  case  wis  to  keep  the  fire  burning  which  < 
the  water  boiling  which  waa  to  make  the  wb 
Experiment  after  experiment  was  tried.  Tbelol 
the  meet  practical  ingenuity,  setlheDieelvesto' 
how  the  thing  was  to  be  managed.  IMlowswt 
to  blow  the  fire  by  which  the  wheels  were  to  h 
I  heir  pyralions.  They,  however,  failed  to  iSee 
in  view,  and  1  think  for  twenty  years  weweiei 
least  improvement  In  elucidating  the  simple  fny 
we  wereendeavootiDgio  solve;  when,  purely f 
the  constructor  of  ooaoftheae  f^ines,  tosve 
of  two  chimneys,  made  the  chimney  whici  a 
the  smoke  carry  away  the  lOtplas  steam,  an 
liroblem  was  solved.  A  vacnnm  wis  neali 
I  Jast  tliraaee  for  which  man  had  been  for  yealt 
was  in  a  sincle  instant  flashed  npoD  the  iMi 
mankind.  ThatI  believe  is  tbehistoiT  of  those 
throughout ;  and  how  does  it  apply  f  t  tbiel 
ihat  when  tlndsr  is  made  there  comes  from  Ihi 
npark  which,  falling  on  that  prepand  lindsT.  e 
to  get  the  light  you  may  be  long  watchfaig  t 
Now,  I  maintain  that  such  tinder  is  the  iri 
prepared  to  a  greiit  ntent  by  such  oxhllaliiBi 
Kent,  and  made  ready  for  what  wa  call  Iba 
opportnnil  J  to  Kfie  at  ODee  oti  Uiat  whWi  H  ■ 
liave  UTHleratood  if  it  had  not  nnJwgiw  ttil 
pTeliminaiy  ttacbing,  and  so  ler  mmdb  mHm 
;>erception  been  able  to  grmp  thM  wMgb  b  ri 
'-    ^mtaiialtlagmMikbidtlHttvUAIIt 
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opioioD,  therefore*  ihet  if  throoghoat  oar  towns  the  oh- 
semng  faculty  ia  educated  in  that  way  amoog  the  great 
maas  of  the  prodaciog  cluoooo,  the  beat  poaaible  results  to 
a  oation  such  aa  oura,  in  a  fiscal  point  of  view,  will  be 
produced.  I  also  maintain  tliat  it  ia  a  very  great  thing  in 
an  intellectual  point  of  view.  I  know  it  "has  been  lately 
stated  that  a  great  man,  Adam  Smith,  was  miAtaken  in 
saying  that  there  was  a  tendency,  in  setting  men  to  purely 
mechanical  work,  to  deatroy  the  courage  of  their  minds 
for  discovery,  the  elasticity  of  their  minds  for  general  ap- 
plication, and  the  powers  of  their  mind  for  general  useful- 
ness. For  my  own  part  I  entirely  believe  in  the  truth  of 
the  doctrine  which  Adam  Smith  has  laid  down.  If  you 
get  a  mechanic  to  perform  certain  perfunctory  acts,  what 
do  you  do?  You  first  set  to  work  hia  fingers  and  all  the 
mechanical  instruments  with  which  Qod  has  famished  his 
body.  These  you  so  practise  that  he  comes  to  perform 
that  one  particular  act  with  unerring  accuracy  and  marvel- 
ioQs  rapidity  without  any  iotelleutual  efi'ort.  What  is  the 
result?  You  have  succeeded  in  making  his  hands  unfit 
for  aay  other  work,  save  that  to  which  you  have  limited 
altogether  hia  endeavours,  so  that  he  will  be  a  bungler  at 
iDy  other  work  which  you  call  upon  him  to  perform ;  ^'ou 
dwarf  his  general  powen  by  conoentmting  their  action  on 
ooe  miDute  act.  The  body  ia  the  tabernacle  of  the  mind, 
aod  that  which  you  have  done  for  the  man's  body  by  so 
limitiog  his  exertions  you  do  for  his  mind  too.  If  yon 
icciutom  him  to  regard  himself  as  a  mere  producer  of  one 
particular  thing — the  maker,  for  instance,  of  the  head  of 
a  pin,  or  the  fixer  of  the  head  of  a  pin  upon  the  shaft — 
DO  doubt  you  nuiy  have  succeeded  iu  making  him  woader- 
fal  at  that,  but  you  have  done  it  at  the  expense  of  cramp- 
ing, first  the  elaaticity  of  the  body,  and  next  the  elasticity 
oi  the  mental  powers  with  which  Providence  has  endowed 
Mm.  Now  this  is  all  Adam  Smith  advances.  He  does 
iu)t  say  you  may  not  guard  your  mechanic  against  it,  by 
teaching  him  at  once  to  do  that  which  he  must  do  for  the 
good  of  society  perfectly,  at  the  same  time  remembering 
that  he  is  not  a  machine  for  doing  that  alone,  but  a  man 
endowed  by  Gk>d's  good  will  with  all  the  mysterious  attri- 
bates  of  humanity,  and  that  you  way  maintain  that 
bumanity  quick  and  lively  by  other  exertions  at  other 
times,  so  as  at  once  to  produce  the  mechanical  subtlety 
you  want,  and  yet  the  marvellous  fi'amework  of  hu- 
uaoity  unentangled  in  him  by  the  mere  accident 
or  that  particular  labour.  Now,  then,  I  say  such  in- 
stitutions as  this  aie  iutended  and  calculated  to  do 
that  very  thing.  They  lead  a  man  who  might 
otherwise  be  chained  down  to  hia  own  particular  work 
U>  aspire  beyond  it,  to  aUxow  us  that  he  is  a  wheel  in 
the  mighty  machinery  that  is  now  acting  everywhere 
AfOQiKl  him  io  such  a  land  as  this.  You  give  him  an  op- 
ptftunity  of  combining  with  the  highest  skill  in  his  own 
P^'uliar  function  the  opportunity  of  enlarging  his  faculties 
to  the  greatness  of  the  common  estimate  with  which  you 
^nug  him  into  contaot.  Well,  then,  intellectually,  I  say 
It  hi  for  this  reason  of  the  greatest  moment ;  and  allow 
me  to  say  that  it  is  even  of  more  moment  in  a  moral 
f^se,  for  I  believe  there  is  a  great  moral  interest  at  stake 
|n  such  a  development  of  humanity  as  this.  If,  indeed, 
it  Were  to  stop  with  this,  if  it  were  to  be  nothing  more 
thau  informing  men's  understandings,  the  education  of 
their  tastes,  or  creating  in  them  appetites  for  something 
uiteUeotuaUy  higher  than  that  which  they  otherwise 
would  have,  I  for  one  should  be  false  to  my  dearest  con- 
victioQs  if  I  did  not  say  that  education  taken  alone  would 
pe  a  failure ;  but  X  do  say  that,  taken  in  its  proper  place, 
iri^  ^P^^  instrument  in  the  moral  elevation  of  humanity. 
llie  first  great  army  of  injuries  against  which  humanity 
has  to  contend  in  its  moral  development  consists  of  those 
which  rest  as  the  basis  of  their  force  on  the  passions,  and 
on  the  sensible  faculties  of  the  bodily  form  in  which  the 
>pvit  taberoaolea— the  desires  of  the  appetite,  the  love  of 
^nuk,  th^  meie  bodily  excitement  to  which  those  things 
jniQister— those,  as  we  all  know,  stand  fii-st  in  the  way  of 
the  true  inteUeetual  and  higher  moi«l  education  of  the 


human  family.  Now,  I  believe,  if  you  do  give  to  your 
hardworking  man  opportunities  like  these  of  stirring  up 
his  intellectual  faculties,  teaching  him — ^not  by  meana 
of  diy  lectures,  but  by  the  practice  of  the  day  and 
by  hia  own  experience,  that  although  he  is  an  animal  he 
is  something  vastly  more  than  an  animal ;  if  you  teach 
him  that  there  ia  within  him  a  divine  spirit,  a  diBoerniog 
taste,  a  mind  reaching  after  many  things,  and  that  there 
is  a  pleasure  in  the  gratification  of  those  higher  tastes 
which  his  Creator  has  endowed  him  with,  which  is  greater 
than  the  pleasure,  more  enduring  than  the  pleasure,  more 
elevating  than  the  pleasure  which  waits  on  any  mere 
bodily  excitement—I  say  that  you  have  taken  the  very 
first  step  to  raise  that  workman  out  of  that  which  might 
have  been  to  him  corruption  and  a  tomb.  You  have 
taught  him  to  aspire  to  be  indeed,  in  Qod's  world,  an  in- 
telligent creatme,  mstead  of  being  a  mere  enjoying 
animal.  Tnose  men  who  know  as  we  do,  that  Christianity 
waits  ever  present  to  impregnate  the  prepared  soil  with 
the  blessed  seed  of  a  yet  higher  teaching  and  of  an 
eternal  truth,  must  look  upon  such  intellectual  excitements 
as  this  as  upon  the  teeth  of  the  plough  when  it  breaks  up 
the  hard  ground,  not  that  it  can,  like  the  sowing  of  the 
seed,  yield  the  golden  harvest,  but  that  the  breaking  up 
of  the  ground  must  under  ordinary  circumstances  as  a 
rule  be  the  preparation  for  sowing  that  higher  seed  which 
will  be  the  prelude  of  the  blessings  of  tiie  intellectual 
harvest  Therefore  it  is  that  I  believe  that  such  exlubi- 
tions  as  this  which  we  are  opening  this  day  are  both 
iotellectually  and  morally  of  great  good  to  the  people  I 
see  in  them,  too,  many  other  elements  of  civiliitation 
besides  those  upon  which  1  have  juat  ventured  to  touch. 
Everything  which  tends  amongst  us  to  break  down  in  our 
own  eatimate  of  things  the  mere  artificial  distinctions  of 
rank  and  place — and  while  they  are  preserved  as 
God's  appointment,  and  as  essential,  I  believe,  to  the 
happiness  of  all  prevents  their  so  usurping  all  attention, 
and  filliDg  all  eyes,  that  in  the  common  estimate  of  men 
labour  is  considered  as  something  degrading,  and  that 
people  who  have  least  of  this  world's  good  are  in  a  mea- 
sure lower  than  those  who  have  the  most — everything 
which  guards  against  this  evil  I  think  such  institutions  as 
thu  may  greatly  help  you  to  attain.  For,  after  all,  what 
are  the  greatest  gifts  that  God  gives?  Are  they  not  the 
natural  gifts  that  God  gives  to  aoy  one  of  us?  Are  they 
not  that  marvellous  faculty  of  genius  that  operates  we 
know  not  how,  but  which  does  part  one  man  from  another, 
and  is  greater  than  any  inheritance  of  outside  things, 
which  alter  all  are  little  more  than  the  dress  he  wears  for 
a  season,  and  casts  off  for  ever  in  his  hearse?  Is  not  this 
imperishable  gift  of  genius,  the  kindling  of  the  fire  which 
comes  from  the  fire  that  is  eternal,  and  which  bums  in 
the  mind  of  the  poorest  amongst  us,  a  gift  greater  than 
any  of  the  external  circumstances  which  belong  not, 
indeed,  to  us,  but  are,  as  it  were,  the  accidents — the  play- 
clothes  of  the  actors  on  the  stage  of  life,  while  each  plays 
his  little  part  in  the  sight  of  man.  1  believe  such  insti- 
tutions as  this  have  a  great  tendency  to  develop  the  gift 
of  genius.  A  man  may  have  within  him  some  of  the 
great  gifts  of  God,  yet,  unless  there  is  something  that 
brings  out  to  his  own  knowledge  fir^t,  and  then  to  the 
knowledge  of  those  around  him,  that  they  exist  within 
him,  they  may  sleep  even  through  that  man's  life.  We 
all  remember,  for  instance,  how  a  man  has  been  remark- 
able for  some  great  gift  of  genius;  has,  through  his 
childhood,  been  struggling  imder  difficulties  because  his 
schoolmaster  could  not  uuderstaod  that  genius,  and  who, 
because  God  had  not  given  him  the  attribute  of  learning 
without  infinite  toil  and  trouble  ordinary  matters,  could 
not  suppose  that  he  was  developing  his  genius,  perhaps  in 
portraying  his  somewhat  tyrannical  schoolmaster  on  the 
under  side  of  some  well-concealed  desk  under  which  he 
thought  he  would  never  look.  It  is  perfectly  certain  that 
unless  there  is  some  mode  of  developing  genius  in  the 
workaday  world  of  ours,  in  many  cases  it  never  will  become 
developed.    The  general  spread  of  a  certain  kind  of  educa- 
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tion,  unlefls  we  watch  it,  while  it  has  a  tendency  to  raise 
all  to  one  practical  level,  ha^  also  a  tendency  to  sink  all 
to  one  practical  level.  It  ignores  altogether  the  recog- 
nition of  the  gift  of  genius;  it  stamps  a  perpetual 
repetition  of  the  same  coiu  with  infallible  accaraoy  from 
the  same  die,  but  it  never  can  create  genius.  It  never 
can  give  to  the  world  men  who  are  capable  of  shaping  a 
statue  such  as  Canova  could  chisel  or  such  as  Michael 
Angelo  could  design.  Therefore  with  education  such  as 
it  is  now  we  more  than  ever  want  things  which  shall  be, 
as  it  were,  suggestive  to  minds  in  which  genius  may  be 
slumbering,  to  call  it  into  action  and  enable  it  to  assert 
itself.  A  friend  of  mine  the  other  day,  travelling  abroad, 
went  to  examine  a  famous  school,  and  was  shown  over  the 
whole  of  it.  Its  workings  having  been  explained  to  him 
with  the  greatest  minuteness,  he  fotmd  that  provision  was 
made  for  everything  he  could  conceive;  but  there  was 
nowhere,  as  far  as  he  could  see,  the  least  allowauce  made 
for  the  exercise  of  any  individual  power,  or  any  individual 
gift,  in  any  one  of  the  scholars,  and  he  was  turning  away 
from  the  establishment  with  a  very  sad  heart  when  his  eye 
iKXsldentally  alighted  on  a  slate  put  carefully  aside,  on  which 
was  an  admirably-drawn  picture  of  two  schoolboys  making 
horrible  faces  at  one  another.  After  having  examined  it 
he  put  it  aside,  exclaiming,  '*  Thank  God,  this  is  a  good 
school,  after  all."  Now,  I  do  not  want  these  hideous  faces ; 
but  I  want  beautiful  repetitions  of  the  finer  works  of  nature, 
to  act  as  suggestive  instances,  awakening  in  men's  minds 
their  higher  energies,  and  reminding  them  that  they  pos- 
sess powers  which  they  never  before  suspected,  so  that 
they  may  he  induced  to  imitate  that  painter  wlio  in  the 
days  of  his  youth  said,  on  looking  at  one  of  the  master- 
pieces of  art,  **  I,  too,  am  a  painter."  I  believe  tliat  by 
spreading  these  works  throughout  the  country  we  call 
forth  the  faculties  of  meu  by  familiarising  them  with  the 
highest  works  of  genius ;  and  I  think  we  can  see  in  it 
another  good — it  reveals  man  to  man.  A  master  who 
has  under  him  in  his  manufactory  one  of  these  individuals 
in  whom  sleeps  the  seeds  of  genius,  discovers  through  the 
medium  of  such  an  exhibition  as  this  the  hidden  powers 
of  humanity  in  his  workman,  and  feels  that  a  work  has 
been  done  which  he  himself  could  never  have  compassed  ; 
immediately  he  looks  upon  this  brother  as  indeed  a  brother, 
in  a  manner  which  he  had  never  before  appreciated,  he 
sees  in  him,  instead  of  a  mere  performer  of  some  dradgery 
or  some  work  for  which  he  is  to  be  paid,  one  in  whom 
Qod  has  sown  the  seed  of  true  humanity,  and  he  begins 
to  honour  that  humanity,  so  that  the  servant  receives  his 
due  from  his  master,  and  the  master  himself  is  raised  in 
the  scale  of  creation  by  his  acknowledgment  of  the  gifts 
of  Heaven  in  the  man  whom  he  employs.  For  all  these 
reasons,  then,  believing  that  the  welfare  of  this  nation  is 
indeed  helped  on  by  such  institutions  as  these — ^believing 
that  they  tend  intellectually  to  benefit  those  who  produce 
for  them  and  those  who  study  in  them — believing  that 
they  have  also  a  moral  effect  on  those  connected  with 
them — ^believing  that  the  kindly  interchange  of  human 
atiections  and  mutual  eelf-respect  are  encouraged  and  in- 
creased by  such  exhibitions,  I  do  heartily  rejoice  that  this 
one  has  been  opened  among  us.  I  rejoice  first  for  those 
whom  I  see  in  that  gallery  opposite,  who  have  contributed 
such  striking  works  of  indusiiy  to  this  exhibition.  This 
is  to  them,  I  think,  a  day  of  lawful  triumph — ^a  day  of 
real  intellectual  rejoicing.  They  come  and  see  the  work 
which  they  have  been  enabled  to  accomplish ;  they  see  it 
in  its  beauty,  and  they  look — as  I  know  men  often  look — 
with  wonder  at  the  work  of  their  ciwn  hands,  as  they  ask 
themselves  how  they  were  ever  able  to  conceive  that 
which  they  have  executed.  I  rejoice  in  thu  event  too  for 
the  sake  of  the  great  mass  of  this  district.  I  rejoice  in  it 
further  because  it  has  afforded  au  opportunity  to  those 
upon  whom  God  has  bestowed  wealth  and  station  of  con- 
tributing to  the  good  of  their  nei^;hbours.  I  rejoice  to 
find  the  natne%  the  honoured  names,  of  almost  all  those 
who  occupy  the  highest  position  in  this  county  vying  with 
each  other  ia  this  true  work  of  cooLmoa  kindness  and  use- 


folness.    I  rejoice—and  I  know  that  this  whole  tm^ 
will  sympathise  with  me  in  that  joy— thai  that  oooda  t 
has  been  approved,  and  that  the  example  of  it  hssbeeom 
by  our  beloved  Queen.    In  this  Royal  county  «•  nioioi 
in  this  Royal  countenance.     We  rejoioe  in  it,  not  a«  Hm 
who  merely  wait  upon  the  great,  but  as  thoie  who  Mil 
the  ancient  throne  of  this  ancient  kingdom  the  imperhoni- 
tion  of  its  own  greatness,  and  the  instmmsot  vhfsi.) 
God  has  preserved  its  liberties.    I  for  one  feel  tiuloi 
gracious  Queen,  in  making  these  loans  to  this  sxhibitlx. 
was  not  merely  fulfilling  the  dictates  of  a  drier,  ooldet. 
and  harder  judgment,  but  that  her  affeotions  mimstoid 
too  to  the  same  result.    Does  any  one  in  this  place  win)  hu 
known  the  natural  touch  of  grief  think  that  upon  thiioia. 
sion  she  forgot  to  whom  Britain  owed  its  first  Qm  £i* 
hibition — whoso  thoughtful  mind  foreoast  tho«  beoete 
of  which  I  have  feebly  spoken — whose  uofailis;  eD«]^ 
carried  that  ilrst  attempt  to  a  successful  iMafr-«tr>« 
loving   care   for   his   wife's  people  made  him  fnt  i9f« 
thing  by  which  he  oould   benefit   them  in  any  nr! 
No :  she  who  was  even  thto,  piously,  in  memonr  oi  ^k 
dead,  unveiling  that  memorial  etatne,  felt  thstilnfu 
ministering  to  the  lilce  remembrance  when  thel^ttkt 
treasures  of  Windsor  Castle  to  this  industrial  exhibiuis 
at  Reading.     She  felt  that  she  was  doing  that  whkrhit^ 
would  have  done,  and  which  he  would  have  her  do;  aal 
doubtless,  with  the  joy  of  benefiting  you  was  a9N»ii«ti 
the  remembrance,  the  blessed  remembranoe,  of  that  fa: 
and  good  prince — for,  alas !  it  is  now  no  flatteiy  to  ^ 
of  him  as  he  was ;  and  I  may  venture  to  say,  aao&ev^t 
knew  him  with  even  an  unusual  intimacy,  that  he  ra 
one  whom  I  never  found  surpassed  in  intellectual  cipa-i^ 
— whose  mind  seemed  to  me  to  be  capable  of  being  ty^^* 
with  equal  facility  to  every  kind  of  study — who  f'^."« 
nothing  that  he  had  learned — who  olassifie^I  in  bis  phi.- 
sophical  and  capacious  mind  all  the  multitude  of  tbf»p 
which  his  eager  thirst  for  knowledge  unsparingly  np.'!^ 
to  him,  and  who  ruled  all  under  the  most  unbendiog  Ui 
of  what  he  believed  to  be  his  doty,  ooosaltiog  ir% 
morning  till  night,  as  best  he  could,  the  interestj  of  tr 
people  by  whose  throne  he  had  been,  byQcA*tprovA«it 
placed.    Yes,  it  is  to  me  a  joy  to  think  that  the  0:3^- 
iady  in  ministering  to  our  benefit  oould  hoaoor  th«t  im- 
mortal memory' ;  and  following  her,  as  I  havenii'^' 
possessors  of  treasures  in  this  county  have  lent  tbeo  b^ 
freely  to  us.     It  is  for  you,  my  friends,  now  to  mak'* 
best  use  of  them,  not  to  gate  on  them  with  that  t-f 
empty  stare  which  conveys  little  to  the  mind ;  bet,  «^ 
ever  may  be  your  special  sphere,  to  study  themoda* 
before  you  here  in  that  sphere,  to  ask  yoaneiv^^ 
such  a  work  is  good;  what  is  the  reaaoo  that  it  i^' 
you  ;  wherein  should  you  have  failed  If  you  had  aile«f*' 
to  do  the  like ; — and  so  patiently  and  humbly  to  Ui**^ 
your  model  that  which  is  here  presented  to  yoo.  vv-*'- 
in  all  thid  to  do  your  duty  in  the  sUte  of  life  to  •&• 
God  has  called  you — to  develop  more  perfectly  the  iw^- 
ments  of  service  with  which  he  has  endowed  you.  aDt  ^ 
the  midst  of  a  redeemed  world  to  work  as  rene^ei  »• 
educating  yourselves  for  service  here,  and  for  Uw  &•'«'• 
visions  of  the  Almighty  hereafter. 

The   "  Hallelujah  Chorus "   was    here   sang  ^  ^ 
volunteer  choir.     The  Earl  of  ABmanoM  then  b»^^  * 
vote  of  thanks  to  the  Bishop  of  Oxford  for  his  atteoii*^* 
upon  that  occasion  and  for  the  deiiveiy  of  his  ioF**' 
address.     Colonel  Loyd  Liudsay  aeoonded  the  b^ 
which  was  at  once  carried  by  acclamatioo.    The  B^ 
of  Oxford  acknowledged  the  complimeat,  and  the  * 
the  request  of  the  Ma  yob,  declared  the  exhibiUi>ati  * 
open. 

A  vote  of  thanks  to  the  Matob  for  his  servic**  a  r 
moting  the  exhibition  was  proposed  by  Mr.  Ikxras.  k- 
seconded  by  Su*  F.  Goldsmid. 

The  Mayor  returned  thanks  for  the  honour  wt'w*  ^. 
j  thus  been  conferred  upon  him;  the  "  National  Att-'^ 
'  was  sung ;  and  the  ceremony  of  the  opeoiiQ  d  ^'^ 
bition  was  brought  to  a  conclusion. 
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BRISTOL  WORKING  MEN'S  INDUSTRIAL 
EXHIBITION. 

On  Taeflday,  the  19th  instant,  the  Working  Men's  In- 
dastrial  ExhibHion,  in  the  Great  Drill- hall  of  the  Ist 
Glouceflterehire  { Bristol)  Volunteer  Coipfl,  in  connection 
with  Bristol,  Bath,  the  West  of  England  counties,  and 
Soath  Wales,  was  opened  with  much  ceremony  by  the 
mayor  and  dvic  authorities,  the  bishop,  dean,  and  clergy, 
ind  numbers  of  the  resident  and  neighbouring  gentry 
attending.  The  Exhibition  comprises  specimens  of  handi- 
craft in  almost  ttvevy  de^MrtiiMBl  oi  ktdustry,  uumerouu 
specimens  of  sculpture  and  carving,  models  of  steam  engines 
and  other  machinery,  specimeos  of  needlework,  and  there 
is  in  connection  with  it  a  gallery  of  pictures.  It  had  been 
iotended  by  Lord  Palmerston  to  open  it,  but  his  lordship'^ 
indisposition  preyented  his  doing  so,  and  Mr.  Gladstone 
aod  Lord  Stanley,  who  were  invited  at  a  late  hour  to  ac- 
cept the  vacant  honour,  being  both  pre-engaged,  the 
diitinction  was  proffered  to  •  and  accepted  by  the  chief 
magistrate  of  Bristol,  Mr.  W.  Naish. 

Prior  to  the  ceremony  there  was  a  procession  of  the 
di&rent  trades  and  benefit  societies,  which  at  the  council 
house  was  formed  by  the  Mayor,  in  state,  the  high  sheriff, 
Hr.  Cruger  MiLes,  and  other  dignitaries. 

As  soon  aBth«  procession  entered  the  building  the  bands 
of  the  Tolunteer  corps  conjoined  struck  up  the  National 
Anthem. 

The  Mayor  then  addressed  the  assembly,  and  formally 
opened  the  Exhibition.  The  Bishop  of  Gloucester  and 
Bristol  then  offered  up  an  appropriate  prayer,  after  which 
the  choir  sang  Handel's  **  jEtallelujah "  chorus  from  the 
Messiah,  and  the  proceedings  closed  with  singing  the 
National  Anthem. 


COLONISATION ;  ITS  ASPECTS  AND  RESULTS. 

By   William    Stonk,   Esq. 
(ConUamed  from  page  628.) 

LlTEBATUBB    AlfD    SoiENOE. 

The  important  influence  which  our  colonies  exert  upon 
the  produotion  and  sale  of  books  will  be  evident  to  erery 
KDe  devoting  a  short  time  to  the  examination  of  the 
natter  from  whichever  point  of  view  we  regard  it, 
whether  as  the  sceae  of  their  subject,  or  as  the  market  for 
Iheir  sale. 

Writers  of  iome  of  our  moet  iotensting  books  of  travels 
lod  important  eeientific  worka  on  botany,  geology,  and 
latural  history,  haye  found  their  subjects  in  our  colonies, 
ind  writers  of  fiction  and  poetsy  have  laid  some  of  their 
nost  exciting  scenes  in  the  adventurous  period  of  colonial 
Uscovery,  or  in  the  piquant  treatment  of  circumstances 
Dggested  by  events  in  their  history.  Not  only  have 
lome  writers  and  men  of  science  been  largely  influenced 
104 1  benefited  by  colonial  subjects,  but  able  men  who  have 
eceived  their  scientific  training  in  England  are  to  be 
(wnd  permanently  located  in  every  colony,  and  either  by 
»rigii>al  treatises  published  on  the  spot,  or  by  their  valuable 
Ofjtributious  to  finglish  literary  and  scientific  works, 
;reatly  promote  the  sum  of  human  knowledge.  Notice 
aust  aUo  be  made  of  the  meteorological,  astronomical, 
nd  magnetic  ohaervations,  which  are  constantly  being 
arried  on  in  so  many  of  our  colonies,  essentially  con* 
ributiog  to  advance  our  acquaintance  with  the  phenomena 
^f  nature. 

Some  interesting  pouits  of  practical  science  in  connection 
vith  onr  dependencies  and  colonial  possessions,  and  to 
vhich  we  can  only  make  the  briefest  allusion,  have  re- 
erence  to  the  attempts  at  acclimatization  and  the  intro- 
fuction  of  ▼arious  animals  and  vegetables  into  new 
egions.  Millions  of  sheep,  goats,  cattle,  pi^s,  horses, 
ind  poultry  overrun  the  continent  of  Australia  and  the 
Bland  of  New  Zealand,  in  the  latter  of  which  no  four- 
ooted  animal  except  a  rat  was  previously  known  to  exist. 

One   of  the   most   curious   and   exciting  chapters  of 
kdventoree  is  the  tale  of  Governor  Bligh,  whose  crew, 


while  prosecuting  the  purpose  of  introducing  the  bread 
fruit  tree  from  Tahiti  into  the  West  Indies,  mutinied, 
and  he  himself  with  eighteen  others  were  cast  adrift  tu  an 
open  boat,  23  ft.  long,  6  ft.  9in.  wide,  2  ft.  9  in.  deep,  and 
reached  Timor  forty-one  days  after  leaving  the  ship, 
having  run  8,618  miles,  and  notwithstanding  their  ex- 
treme distress,  no  one  perished  in  the  voyage.  The 
mutineers  of  the  J5oMn<y  subsequently  formed  that  curious, 
anomalous  and  peculiar  community  koown  as  the  Pitcairn 
Islanders,  who  have  been  recently  removed  to  Norfolk 
Island,  owmg  to  the  increase  oi  their  numbers  ootgrowing 
the  capacity  of  the  former  ^ece. 

The  soocesBfiri  «xertk»s  of  Mr.  Ledger  to  convey  the 
alpaca  from  Sonth  AisMrica  to  New  Hcdlaod,  and  the 
praissworthy  attempts  to  render  ns  independent  of  Sooth 
America  ier  quininet  by  the  coltivktion  of  the  dnehona 
plant  in  India,  deserve  a  more  extended  notice  than  onr 
space  will  allow  of  being  given.  And  we  may  further  add 
that  in  many  of  the  colonies  zealous  exertions  are  being 
made  to  encourage  and  protect  our  English  game  and 
other  birds,  and  while  we  are  discussing  the  propriety  of 
abolishing  or  modifying  our  game  laws,  tbey  fear  that 
unless  some  protection  is  afforded  the  game  will  be  almost 
entirely  ohot  off,  as  is  the  case  in  the  more  settled  districts 
of  the  United  States  of  America,  laying  some  stress  on 
the  fact  that  while  in  some  countries  game,  as  in  the 
pleasant  land  of  S>ance,  is  scarce  or  unobtainable,  the 
English  preservers  of  game  secure  an  abundance  of  sport 
but  not  a  monopoly  of  the  produce,  which  is  sent  to 
market,  and  thus  all  persons  are  enabled  more  or  less  to 
secure  the  gratification  of  partaking  of  game  food  at  a  not 
immoderate  price,  certainly  at  a  much  less  cost  than  the 
actual  preservers  incur  for  what  they  consume.  These 
observations  are  susceptible  of  numerous  other  illustrations, 
from  both  the  animal  and  vegetable  kingdoms,  if  space 
pemiitteJ,  thus  we  have  the  sustaining  power  of  the 
world  greatly  increased  by  tins  largely-extended  cul- 
tivation of  food,  man's  health  improved  by  the  enlarge- 
ment of  his  medical  resources,  and  even  luxuries  rendered 
available  and  abundant. 

While  some  of  the  sons  of  colonists  receive  a  liberal 
education  iYom  men  of  learning  who  have  departed  from 
English  shores,  others  resort  to  the  English  universities  and 
colleges  of  law  and  medicine  to  prosecute  their  studies, 
and  return  with  English  honours  to  take  a  high  position 
amongst  their  fellow-colonists. 

Some  of  the  colonies  have  successfully  started  literary 
works  of  humour,  as  the  Melbourne  Punch,  many  of  the 
articles  in  which  would  not  at  ail  disgrace  its  Fleet-street 
contemporary,  as,  for  instance,  the  pieces  entitled  ••  A 
Colonial  Christmas  Ode,"  by  a  Saturnine  New  Chum,  and 
"  Enoch  Arden  boiled  down,"  which  space  and  the  pur- 
pose of  these  rwmarks  will  not  allow  of  being  introduced. 
English  books  are  not  more  eagerly  sought  for  by  the 
most  rapacious  home  reader,  than  by  colonists  spread  far 
and  wide  over  the  whole  earth,  who,  having  leisure  and 
sufficient  means,  annually  obtain  from  the  English  market 
immense  numbers  of  all  kinds  of  books,  not  only  of  light 
and  cheap  literature,  but  also  the  more  expensive  works 
of  reference.     In  my  own  case  1  may  say  that  some  of  the 
most  pleanant  acquaintances  with  English  standard  works 
I  ever  made,  were  by  my  solitary  readings  in  a  New  Zea- 
land hut,  with  no  civilised  companion  than  the  thoughtful 

dead.  . 

A  touching  illustration  of  the  tenacity  with  which, 
under  the  most  unlikely  and  painful  circumstances,  readers 
will  cling  to  an  old  and  pet  volume,  we  hove  in  the  fact 
that  one  of  the  few  rescued  remains  of  the  Fianklin  expe- 
dition was  a  torn  fragment  of  the  *'  Vicar  of  Wakefield.** 
How  the  genial  soul  of  Goldsmith  would  have  gladdened 
at  the  thought  that  his  simple  pathetic  tale  would  solace 
the  last  sorrows  of  such  heroes.  Re-acting  upon  our 
national  writers  is  this  influence  of  a  world-wide  audience. 
Magazines,  newspapers,  periodicals  of  all  kinds,  speed  on 
their  way  by  sail  and  steam  to  every  nook  of  the  world ; 
(torn  the  depths  of  the  backwoods  of  Canada  to  the  most 
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recessed  sheep  station  io  Australia,  open  eyes,  minds,  and 
hean 8  lovingly  wait  the  arrival  of  the  mail  bringing  from 
home  its  choicest  words  of  mirth  and  wisdom. 


Jfiw  ^tti. 


FoBSiov  Exhibitions.— The  section  of  Fine  Arts  of 
the  Cerde  Artistiqae,  Litt^raire,  et  Scientifique,  of  Ant- 
werp announces  the  foundation  of  an  annual  exhibition  of 
the  works  of  Belgian  and  foreign  artists.  The  exhibition 
is  to  take  place  in  a  gallery  erected  for  such  purposes  in 
the  establiahment  of  the  Cercle  itself,  and  the  direction  is 
entruBted  to  a  committee  oompraed  exclusively  of  artists, 
amongst  whom  are  Baron  H.  Leys,  Comte  Dubois, 
and  MM.  Source,  Dauriac,  de  Keyser,  de  Brackleer, 
Lamorini^re,  Tadema,  Van  Hove,  and  Verlat.  A  lottery 
is  to  take  place  in  connection  with  the  exhibition,  and  the 
prizes  are  to  be  purchased  from  the  works  of  artists  whose 
names  are  to  be  drawn  by  lot  from  the  list  of  memben, 
apd  of  associates  paying  ten  francs  a  year  to  the  anoeia- 
tion.  The  firat  exhibition  is  to  take  place  this  year,  but 
the  date  is  not  yet  announced. — Exhibitions  of  the  pro- 
ducts of  industry  and  works  of  art  are  to  take  place  next 
year,  almost  simultaneously,  at  Copenhagen  and  Stock- 
holm. A  commission,  with  Prince  Oscar  of  Sweden  at 
its  head,  decided  some  time  since  that  such  an  exhibition 
of  Scandinavian  productions  should  be  opened  at  Stock- 
holm on  the  16th  of  June;  a  short  time  afterwards 
a  commission  was  formed  at  Copenhagen,  under  the  presi- 
dency of  the  Prince  Royal  of  Denmark,  and  it  decided  on 
a  like  exhibition,  to  be  opened  on  the  Ist  of  the  same 
month.  The  artists  and  manufactures  of  Copenhagen, 
naturally  considering  the  coincidence  of  the  two  exhi- 
bitions unfortunate,  suggested  the  adjournment  of  the 
latter  to  the  year  1868.  A  correspondence  was  opened 
between  the  two  commissions  on  the  suMect,  but  no  very 
satisfactory  result  has  been  anived  at.  The  Copenhagen 
exhibition  is  to  be  opened  on  the  1st  of  May,  and  closed 
1st  of  July,  while  that  of  Stockholm  is  to  open  on  the 
16th  of  June,  as  originally  proposed,  but  Danish  con- 
tributions are  10  be  received  until  the  16th  of  July,  and 
the  reports  of  the  jurors  are  to  be  deferred,  in  order  that 
what  is  sent  from  Denmark  may  be  included. 


llaiutfattms. 

China  Grass.— The  experiments  which  have  been 
made  in  France  with  this  fibre,  and  which  have  been  duly 
recorded  in  this  Journal,  are  being  followed  up  by  the 
necessary  steps  to  cany  the  matter  into  practical  opera- 
tion. A  company  is  announced  as  having  been  formed 
for  the  preparation,  combmg,  and  cottonisation  of  China 
grass.  The  capital  of  the  company  is  3,000,000  francs, 
to  be  raised  in  shares  of  600  fi-ancs  each ;  and  amongst  the 
ten  memben  of  the  Administrative  Council  are  the  Maire 
of  Rouen,  the  President  of  the  Tribunal  of  Commerce  of 
that  place,  four  other  members  of  the  Chamber  of  Com- 
merce of  the  City,  of  the  General  Council  of  the  De- 
partment, or  of  both,  and  three  are  members  of  the 
Administration  of  the  Bank  of  France.  The  composition 
of  the  new  company  proves  that  the  expectations  raided 
respecting  the  economic  application  of  this  well-known 
but  little-used  fibre  are  entertained  by  practical  men. 

AiLANTHos  Silk- WoBM.— The  long  continuance  of 
wann  weather  has  greatly  favoured  the  experiments 
made  in  the  rearing  of  the  Bombyx  eynthia.  In  the  en- 
closure withm  the  Jardin  d'Acclimatation,  in  the  Bois  de 
Boulogne,  may  be  eeen  at  the  present  moment  a  large 
number  of  these  worms  of  the  third  generation  of  this 
■oason.  feeding  in  the  open  air  on  the  ailanthus,  or  spin- 
ning their  cocoons.  The  creatures  are  of  great  size,  and 
•eem  to  be  in  perfectly  healtliy  condiUon.    The  coooona 


are  generally  formed  at  the  extreme  end  of  the  bn&cbei, 
or  rather  of  the  leaves,  for  the  ailanthus  fau  long  ceo. 
pound  leaves,  with  many  leaflets,  like  the  ash,  where  t» 
bird,  however  light,  could  rest  and  make  a  meal  of  tht 
occupant,  and  the  worms  take  the  curious  precactioD,  tMw 
fore  commencing  the  cocoon,  to  attach  several  thnadi  i 
their  web  to  the  leaf-stalk  as  high  as  the  third  or  foonk 
leaflet,  so  that  if  that  on  which  the  oocooo  is  fixed  vm 
to  be  broken  firom  its  stalk,  it  would  still  be  held  pendai 
by  these  stay-threads. 


€mMttt. 


-r^^ 


Supply  of  Sugar. — The  following  is  from  Ifam 
William  Connal  and  Co.'s  circular: — "  In  forecaflfeftk 
future  of  the  market  for  the  next  two  months,  (bee  i 
every  probability  that  the  imports  will  fall  far  ihsttf 
those  of  1864,  when  the  burden  of  supply  was  thronn 
the  autumn,  instead  of  being  distributed,  as  usual  over  tbt 
spring  and  summer ;  and  though  a  comparison  may  be  sm 
fairly  made  with  the  supply  for  the  corresponding  period  i 
1863,  it  may  be  materially  modified  by  the  revinlvtoA 
has  now  taken  place  in  the  American  demand,  and  wfabii 
already  has  raised  prices  in  Cuba  about  8s.  above  tim 
ruling  here.     The  import  of  1864  for  September  aad 
October,  amounting  to  above  110,000  tons,  exceeded  thii 
of  186S  by  63,000  tons,  so  that,  with  our  increattog  ««• 
sumption,  the   stocks  on  3l6t  October  in  the  Uniud 
Kingdom  will  show  a  material  decrease.    Present  dotr 
paid  prices  are  about  Is.  6d.  lower  than  in  1863,  and  6i 
lower  than  in  1864.    The  only  element  to  check  tbe 
market  is  the  yield   of  the  Continental  beet-root  crof 
which  in  the  meantime  is  not  estimated  as  likelj  to  l« 
greater  than  that  of  last  year." 

The  Coffee  Tbaoe. — The  gradual  decrease  io  tlK 
consumption    of  coffee,  usually   attributed  to  tbe  io- 
creased   consumption    of  tea,  appears   to    be  a  mot: 
serious  matter  for  the  coffee-growers,  whose  whole  pfc^ 
perity  depends  upon  this   particular   branch  of  coo- 
merce.    The  Planters'  Association  in  Ceylon  have  for- 
warded a  petition  to  the  Chancellor  of  the  Exebefih' 
that  of  late  years  the  consumption  of  coffee  has  bees 
steadily  declining,   the  deliveries  for  1864  ihovinp  i 
falling  off  of  more  than  12,000  cwt.,  as  compared  vt& 
1863,  and  of  nearly  28,000  cwt.  as  compared  with  \^ 
while  the  consumption  of  tea,  on  the  other  hand,  b 
been  rapidly  on  the  rine,  the  deliveries  for  1864  thovvs 
an  increase  of  about  8.600,000  lbs.  over  1863,  and  netHr 
10,000.000  lbs.  over  1862.    The  petationers  urge  that  tfci 
contrast  is  owing  in  great  measure  to  the  r^oedoo  tf 
6d.  per  lb.  in  the  duty  on  tea  effected  in  1868.  Theyftf 
that  the  late  further  reduction  of  6d.  per  lb.  will  r^riAt* 
the  contrast  even  more  striking,  and  their  fears  are  jvtf- 
fied  by  the  fact  that,  in  the  flrst  five  months  of  this  stv 
1865,  the  deliveries  of  coffee  for  home  consoniptioQ  v^ 
upwards  of  20,000  cwt.  less  than  in  the  oorrespondiD^fi^ 
months  of  last  year.    They  point  out  that,  wherentbt 
present  duty  on  tea  of  6d.  per  lb.  may  be  ti^eo  as  17  ptf 
cent,  of  the  value  of  the  produce,  the  duty  on  oofleei^ 
3d.  per  lb.  is  above  35  per  cent,  of  its  valoe,  and  fiauh- 
to  prevent  a  further  aggravation  of  these  resalta,  aixi  ^ 
place  coffee  in  a  position  to  oompete  on  even  terms  is  ^ 
home  market  with  tea,  the  petitioners  **  piay  that  in  ^ 
coming  year  a  reduction  may  be  proposed  in  the  dotr  c% 
coffee  proportionate  to  that  already  carried  with  ref;anl  t 
tea."    Messrs.  Tiavers  observe  that  "  it  is  not  inipc««5^ 
after  all  that  the  loss  of  trade  in  tbe  home  market  oij 
be  more  than  made  up  by  an  increased  demand  on  ^ 
Continent.    At  Hamburg,  the  greatest  coflbe  maii^ '-* 
Europe,  from  which  the  supplies  for  the  interior  of  ^'' 
many  and  the  countries  to  the  north  are  derived,  tb* 
demand  is  constantly  increasing,  and  the  prices  bavv  ^ 
rising  for  some  yean  past.    ThiF,  we  believe,  a the^ 
all  over  the  Continent.    To  meet  this  incrauied  deisiv 
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the  cultivation  is  everywhere  spreading,  and  especially 
in  our  poaaessions  in  India  and  Ceylon.  In  some  minor 
plaoe0»  however,  as,  for  instance,  in  Borneo  and  Reunion, 
the  cultivation  of  the  plant  has  been  much  neglected, 
whilst  io  other  parts  its  introduction  is  looked  forward  to 
with  sanguine  expectation  as  the  source  of  a  great  export 
tnde.  This  is  so  more  especially  in  Feejee,  where  there 
are  at  present  20,000  coffee  trees  in  a  most  flourishing 
condition,  two-thiids  of  which  will  bear  fruit  next  year." 


CaMes. 


Thk  Murray  RrvsB  Durns. — ^It  appears  that  the  New 
South  Wales  and  Victorian  Qovemmenta  have  failed  to 
agree  respecting  the  collection  of  these  duties,  and  the 
former  Governnient  applied  to  that  of  North  Australia 
again  to  undertake  their  collection,  and  which  they  have 
consented  to  do. 

Land  in  South  Australia. — The  area  of  country 
and  Kuburban  land  sold  during  the  year  1864  amounted 
to  225,171  acres,  or  65,379  acres  more  than  in  1863, 
brioging  up  the  total  area  of  purchased  land  to  2,893,814 
acres,  or  19*64  acres  per  head  of  the  estimated  population. 
At  the  commencement  of  1864  the  average  for  each  in- 
dividual was  19  acres.  Two-thirds  of  the  sold  land  is 
retoroed  as  being  in  the  hands  of  freeholders  maintaining 
the  same  proportion  as  last  yeai*.  Twenty  per  cent,  of 
the  purchased  land  is  under  cultivation.  Notwithstanding 
the  large  purchases  of  land  for  grazing  purposes,  it  is  im- 
portant to  note  that  the  ratio  of  cultivated  to  untiUed 
land  is  maintained  as  1  to  4,  the  same  rate  as  at  the  last 
twelve  months.  In  comparison  with  the  respective 
populations  there  is  five  times  more  land  under  tillage 
10  South  Australia  than  in  the  adjoining  provinces,  there 
being  4  acres  to  every  man,  woman,  and  child  in  the 
province,  or  12  acres  for  every  male  of  14  and  upwards. 
Seeing  that  of  this  division  of  the  population  only  one- 
sixth  are  engaged  in  agricultural  pursuits,  it  follows  that 
ui  80-acre  section  can  receive  but  little  more  than  the 
sntiouons  labour  of  one  statute  male  throughout  the 
fear.  A  considerable  increase  appears  in  the  extent  of 
enclosed  land,  which  now  amounts  to  3,499,098  acres, 
»mpared  with  2,900.291  acres,  an  addition  of  598.807 
jcres,  chiefly  attributable  to  the  further  enclosure  of  land 
br  pastoral  purposes,  the  fenced  pastorage  amounting  to 
i.dll,323  acres,  against  2,844,324  acres  in  1864,  an  in- 
ireaae  of  one-fourth.  Very  large  areas  in  the  south- 
aatern  district  are  enclosed  with  sheep- proof  fences  of  a 
ubstantial  kind,  the  aggregate  enclosure  in  that  district 
lone  amounting  to  1 ,730.614  acres.  Three-fourths  of  this 
ODcing  encloses  runs  held  under  lease  from  the  Ci-own ; 
he  whole  extent  of  sold  land  in  the  district  being  366,403 
cres,  only  16,593  acres  of  which  are  at  present  under 
ulUvation.  One-fourth  of  the  sheep  in  the  colony  are 
epastured  within  the  limits  of  this  portion  of  the  pro- 
iuce.  The  total  area  of  land  under  cultivation  amounts 
0  587,775  acres,  against  555,968  acres  in  the  previous 
eason. 


Ankuaire  ENOTax)PBDiQUE.  {Paris.)  4to.  1865. — 
L  few  years  since,  the  directors  of  the  *'  Encyclopedia  of 
he  Nineteenth  Century*'  commenced  the  publication  of 
Q  annual  supplementary  volume  under  the  title  above 
iven,  and  it  has  grown  to  be  a  work  of  considerable  im- 
>rtance.  It  includes  almost  all  subjects,  political,  scien- 
iic,  literary,  artistic,  and  industrial,  official  retuiiis  and 
ther  information  being  worked  in  with  opinions  and 
rgumenta  by  eminent  writers.  Amongst  the  most  pro- 
linent  in^  the  new  volume  are  articles  on  wages,  and 
3eir  relation  to  the  price  of  food  in  the  present  and  past 


times ;  on  octroi  duties,  and  the  arguments  in  favour  of 
their  suppression ;  on  the  acclimatisation  of  Europeans  in 
different  latitudes ;  on  asserted  degeneracy  of  races ;  on 
the  effect  of  consanguineous  marriages ;  on  industrial  com- 
munities; on  temperance  societies;  on  religious  dissent 
in  Russia ;  and  on  the  Rhenish  provinces,  the  author  of 
which  advocates  the  French  view  of  the  question  with 
darinff  energy.  As  a  collection  of  general  facts  and  a 
record  of  opmtons  in  Fiance,  the  annuaire  in  question  is 
highly  important. 


ifltes. 


Obganio  Chehistby. — A  chair  of  organic  chemistry  had 
just  been  established  by  Imperial  decree  In  the  College  of 
Fiance,  and  M.  Marcellin  Berthelot  is  appointed  its  first 
occupant.  This  is  the  first  time  that  this  important 
practical  branch  of  scientific  education  has  been  introduced 
in  the  college  course.  M.  Berthelot  has  recently  made 
himself  popularly  known  by  a  volume  of  synthetical 
lessons  on  the  same  subject,  and  his  appointment  is  re- 
gsjtled  as  an  advantage  gained  by  the  friends  of  positive 
as  opposed  to  speculative  science. 

CoppEB  A  Cube  fob  Cholkba.— Doctor  V.  Burg,  of 
Paris,  has  given  much  attention  to  the  preservative  and 
curative  action  of  copper  in  the  case  of  cholera.  Ho  says  that 
in  the  years  1832, 1849,  and  1854,  when  the  cholera  com- 
mitted sad  ravages  in  France,  the  workmen  who  were  in 
continual  contact  with  copper  always  escaped  the  malady, 
that  not  one  was  known  to  be  attacked  even  where  neigh- 
bours and  members  of  their  own  family  were  falling 
around.  In  support  of  this  assertion  Dr.  Burg  cites  the 
evidence  of  Messieurs  Calla,  Chevalier,  Sax,  and  thirty 
other  manufacturers  of  articles  of  which  copper  forms  a  part. 
Dr.  de  Pietra  Santa  observed  the  same  effect  in  the  case  of 
the  boys  in  the  reformatory  prison  of  the  Madelonnettes  who 
were  employed  in  making  copper  locks ;  and  M.  Pdchalier 
and  M.  Saiut  Pierre,  professors  in  the  College  of  Mont- 
pellier,  remarked  the  same  fact  in  the  case  of  workmen 
employed  in  the  manufacture  of  verditer.  Dr.  Clever  de 
Moldini  is  said  to  have  saved  the  lives  of  many  of  the 
soldiers  in  garrison  in  Paris,  by  causing  them  to  wear 
plates  of  copper  next  the  skin,  and  administering  a  few 
drops  of  solution  of  salts  of  eopper  every  morning  and 
evening.  In  1855  Dr.  Raymond,  who  was  with  the 
artillery  at  Gallipoli  and  Varna,  adopted  the  same  practice 
with  complete  success.  Dr.  Burg  attributes  to  copper  a 
direct  action,  and  says  that  rings  or  plates  of  the  metal 
are  very  efficacious  against  cramps  and  other  symptoms  of 
cholera.  He  also  gives  those  attacked,  or  threatened  with 
cholera,  considerable  doses  of  salts  of  copper.  In  1854 
he  carried  invariably  about  him  a  diluted  solution  of  sul- 
phate of  copper  and  administer  it  to  his  patients  in  doses 
of  from  two  to  ten  drops  in  a  little  sugar  and  water,  with 
one  or  two  drops  of  laudanum,  to  prevent  the  stomach 
rejecting  the  copper.  He  believes  copper  to  be  with 
respect  to  cholera  what  quinine  is  with  respect  to  fever,  a 
sovereign  remedy. 

Chemical  Education  in  Fbance. — Chemistry  is  one 
of  the  sciences  to  which  France  has  always  paid  great  at- 
tention, and  in  none  has  she  achieved  higher  renown  or 
produced  more  brilliant  illustrations.  The  names  of 
Lavoisier,  Oay-Lnssac,  Tb^nard,  and  others,  have  a 
world-wide  reputation.  At  the  present  moment  much  is 
being  done  for  the  general  extension  of  chemical  know- 
ledge as  a  portion  of  special  education.  The  establish- 
ment of  a  chair  of  organic  chemistry  at  the  College  of 
France  has  been  lately  recorded,  whose  doors  are  open  to 
the  public  without  any  form  whatever.  So  long  as  a  seat 
remains  unoccupied  all  the  world  is  free  to  enter  the  lec- 
ture rooms  of  the  establishment.  Recently  also  a 
gratuitous  school  of  practical  chemistry  has  been  created, 
by  the  joint  endeavours  of  the  famous  chembt,  M. 
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Chevreul,  and  hia  colleacue  M   Fr^mr   of  *i      7~T^ 
dea  Plantea.     This  w  thrfi^/.-n  *»  ^'^^'°/'  *J  }^^^  Jardin 

and  M.  M^Hier  a  4S.f  '"""i^  ^^  voluntary  effort, 
like  sim,  ho  'ta.re^?'^'";^eK"^''°r'.:  '""Presented  a 
"vely  to'the  cur^'?'e°le^„f'' »°  be  applied  exclu- 
new  school  nunibeiTfiftv  ^^  ,  ^^'^''a'O'y-    The 

profesior  M  Fr^^   1^      ""^  '"^S"'*'  P"P'i».  «nd  the 

higher  ^J^  onL^ZnZ  mTfT^  ""  "?"»»«'  «>, 
with  th'e  educatiorll  Kh^  ?r  i/"Sw  ^•'':!,''y'li'*« 
young  chemists  may  have  the*  m.'.n?-,?  •  *?^'  *•»»' 
ledge  which  they  have  ™^  ?„  *^  ""^S  "j«  ^'>^- 
disraverv     ItT/*r.ti-  §^     ,  "*  pursuing  analysis  and 

Miller  waiCat'll^^*"!?"*  *^'  t^"  «»on»«on  of 
of  young  m^.^oP^^^/.'^'^er  that  a  certain  number 

lieved  from  the  neceSfvote"'  "'""?'*'*•  "^y  be  w-  ' 
direct  pecunia^°S(  a^?ttS"S%r  tf?"'"* 
divided  attention  to  DUrdv  L«^.ffl      ***.  *"'*  *''®"'  «»>- 
little  doubt  but  the  liStv^  m  m?*^"    ^'»««  » 

imit.to«.andif  tteS'S^^^J?l"™t  TP'  *~*'^ 
or  rather  enconnwe  ooeTr  t^^*^*^  ®^.'^  produce. 

per  annum,  the^bje^riu  Uw  wmT'aH''?"^'''  S^^ 
scholarships  wiU  be  sufcJnf  ♦/  .  •  ■*'a»»ed.  Such 
talent  in  their  earlv  re^«nh^  \T^  y^™*  "»««  of 
tend  to  underm^^iiSMl'*''^^,'"^,^-  ^^^ 
steppmg-stones,  but  not  restin^S        ^    ^  "^^^ 

concretes  in  con«»ni^(,„n  t      l  «»>mcial  stone  and 

forms,  but  genSt That  omT  t^^"'"^  ""  »^~«1 
and  aftcrw!rdr«ppC  Ht  °L  •^'"  previously  diaped 
nnderg,x,m.d  flUTrnet  wT'  ^"  **«  «t«»»i^ 
the  vaultings  are  bein^  fnrllf^.K  T*^*"'»  w  ^arig, 
^lo^r,.AkT^S«J^Z^.^^J^^\  »  called  ife^^ 

by  the  inventor,  M.  Coj^r-Th-  T,'""''  ■?  ^'P' ««"» 
feet  apart,  and'the^Tet  is  Wd  !2^-^^^""  ''"■^«° 
and  trodden  «,d  beaten  down  with  ^?JT  ««'"'«^8". 
vault  and  flooring  thu7fnr™^  •     u     *'*'*  «"«•    The 

the  spring  o  W  t^^'^StriXTt^l'"}!^"  ** 

ceiling  cinTt  once^ ^ulZ,'"^*.  advantage  that  the 
tiles  or  cement  w°?houtfarth!?"^  "^  ^^^  <•<»'  ^^  »ith 
-s.idtobe.ucS^'Jt^ffl'*""'-    '^'«'P««« 


Paper,  vegetable  fibre  for-i634-_  w  iv.h.-» 
Petroleum  and  other  oi^  troSiot 'otSSL.  o.^^ 
—2196— J.  For4red.       ■^™«»  «  proioote  oteM  u  n^ 

Petroleom,  Ac,  receptacles  for— 2185— O  w  R»».^ 

RaUwayu,  permanent  wmj  oi'-2l83--WH««,. 
»opo.  &c.,  manufacture  of-^25-T  CoS^S^w  r«« 

i^^s^-^sSiSsL^sr^ig^rif^^ 

8kateJ!:2lSr5!  VNe^*^"*^  of-22$7-H.  4, 
Submarine  electric  telegraph 


StapWou.  -nae.  and  vapour.,  LLSTlil  „tfu«a|..  H 

Tttn^g--22ai-J.  H.  Jbh«on. 

J«,  ^.,  t)r  paint--2i91~J.  Moule. 

Tubes,  cast  steel  or  other  me  Wlio-!i24i-.W  it  r 

Wool.  tLc,  con.h&g-j^i.'^  wlHTai^!'*^ 

I«v»imo«8  WITH  Coim..,,  SraoinoAnom  Flin. 
^jUe  idd-sm-J.  CatMltt. 
Tubtog  or  how,  dMlbto-asiS-a.  T.  Boiufleld. 


PnJSf '  ^*"«  «»d  flSSi  »lS^:^*£!y\*o»»  «d  T.  CorkhiU. 

I;and;,&;,rt"f,,t^^^^^^^^  Bonneville. 

{:r«I"g«.  *«.»  fastening  foSTzi^rp*  ?*^t  «'  0"«>^- 

f'firht-,  &c.,  floatinel-oir*     I  'I.'^-  .^-  Newton. 
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CANTOR  LECTURES. 

far    SOMB    OF    TBS    V08T    IMPORTANT     CbeMIOJLL   Dib- 
-'^X>VEB»S  MADB   WITHIN  TBB  LAST   TwO    ^EABfl."      By 

T   Dii.  F.  Cbaob  Calyebt,  F.B.S.,  F.C.S. 


Legtubb  I. 
I    Dblivebed  on  Tubsdat,  THE  4tb  of  April,  1865. 

I    tAtf    Diteooeriea  in   Chemistry  applied  to  Arts  and 

Manu/aeturss, 

Id  this  lectore  I  intend  to  treat  of  chemiatry  applied  to  the 
a,  and  more  especially  to  some  of  the  discoveries  which 
ve  been  made  within  the  last  two  yeara.  Many  of 
ese  will  appear  to  you  to  be  incomplete,  but  if  corn- 
ate  they  would  not  be  new,  for  seldom  are  discoveries 
rfected  at  once.  They  are  generally  the  result  of  many 
ara'  study,  and  of  the  thoughtful  consideration  of  seve- 
1  men. 

The  first  part  of  this  lecture  wUl  have  reference  to 
me  of  the  applications  which  the  laws  of  light  have 
ceived  during  the  last  few  years ;  and  it  will,  I  hope, 
>Dvince  you  of  the  necessity  of  every  one  engaged  in 
le  arts  making  himself  acquainted  with  all  theUws  con- 
noted with  the  phenomena  of  light,  to  enable  him  to 
ppreciate  the  discoveries  which  have  been  made,  or  to 
isist  him  in  improving  upon  those  which  are  already 
nown,  as  they  are  constantly  reoeiving  the  most  valuable 
p plications  in  the  arts  and  manufactures.  Thus,  for 
x^tmple,  M.  Donu^  has  applied  the  properties  of  light  to 
^certain  the  relative  values  of  milks  by  the  amount  of 
ream  they  contain,  and  this  he  effects  by  an  instrument 
rhich  he  calls  the  lactoscope.  Duboech  Soleil  has  applied 
rith  great  success  one  of  the  most  complicated  laws  of 
ight — viz.,  polarised  light — ^to  the  commercial  estimation 
•f  the  various  qualities  of  sugars.  By  this  process  the 
agar  refiner,  or  any  other  person  interested  in  that  product, 
s  enabled  to  ascertain  in  half-an-hour  exactly  the  amount 
tf  crystallised  sugar  there  is  in  a  given  sample,  as  com- 
lared  with  the  quantity  of  non-crystallizable,  or  what  is 
ommonly  called  treacle.  M.  Dubosch  Soleil's  apparatus 
s  considered  so  accurate  that  the  French  Government  has 
rdopted  it  to  determine  the  value  of  raw  sugars  imported 
oto  the  country,  and  the  customs  duties  are  levied  upon 
he  results  given  by  this  instrument.  1  may  further  add 
liat  this  apparatus,  called  "  Polarising  Saccharometer," 
9  based  on  the  peculiar  property  which  light  has  when 
solarised,  or  when  its  rays  are  received  at  an  angle  of 


35^25'  degrees  on  a  plate  of  tourmaline  or  a  mirror.  M. 
Dubosch  Soleil's  apparatus  enables  him  to  work  with 
polarised  light,  which  presents  the  various  colours  of  the 
spectrum,  in  such  a  way  aa  to  enable  him  thereby  to 
determine,  as  I  have  already  stated,  the  amount  of  crystal- 
lizable  sugar  in  any  given  quantity  of  the  article,  suffici* 
ently  accurately  for  all  commercial  purposes. 

It  is  impossible  for  me,  in  a  single  lecture,  to  attempt  to 
give  you  an  idea  of  the  various  improvements  which  have 
been  effected,  even  within  the  last  two  years,  in  the  arts  of 
photography,  Talbotype,  photozincography,  glyphography, 
or  other  processes  which  are  due  to  the  action  of  light  on 
sensitive  surfaces ;  but  }rou  will  find  an  excellent  paper 
on  the  application  of  pHotogiaphy,  and  also  of  light  to 
sensitive  surfaces  as  applied  to  the  art  of  engraving,  in 
vol.  xiii.,  page  131,  of  this  Journal,  by  Mr.  S.  T.  Daven- 
port, under  the  heading  of  *'  Engraving  and  other  Repro- 
ductive Art  Processes."    Still  there  are  two  disooveriea 
which  appear  to  me  to  deserve  passing  notice,  viz.,  the 
carbon  process  of  Mr.  Swan,  and  also  the  process  discovered 
by  M.  YUl^me,  and  now  carried  on  in  London  by  a  com* 
pAoy*  by  which  the  operator  is  enabled  not  only  to  take 
the  photograph  of  a  person,  but  to  produce  a  statuette 
giving  a  full  representation  of  the  figure  itself,  and  a  far 
mora  accurate  personiOcation  than  could  be  produced  by 
any  sculptor,  and  that  at  a  cost  of  as  many  shillings  as 
the  sculptor  wotUd  expect  pounds.    But  the  most  import- 
ant eeries  ef  researches  which  have  been  made  of  late 
years  in  connection  with  photography,  and  to  which  I 
deem  it  my  duty  to  call  especial  attention,  are  such  as  to 
acquire  more  and  more  importance  as  they  are.  more  de- 
veloped; I  therefore  feel  convinced  that  any  one  who  will 
devote  his  talents  to  the  study  of  this  particular  branch  of 
photography,  will  in  time  be  amply  rewarded,  and  of  this 
there  can  be  no  doubt,  when  we  consider  the  results 
already  obtained  by  the  labours  of  only  two  or  three  gen- 
tlemen.   I  refer  to  the  reproduction  of  the  various  colours 
of  the  spectrum  upon  sensitive  eurfaces.    In  1838,  Her- 
schel  was  the  fir^t  to  publish  a  paper  on  the  varioua 
colours  which  chloride  of  silver  is  susceptible  of  taking 
under  the  influence  of  certain  coloured  rays  of  light.    Mr. 
Robert  Hunt  also  published,  in  1S40,  a  paper  referring  to 
the  subject ;  but  the  moat  complete  series  of  r«isearches  on 
the  subject  of  the  reproduction  of  the  colours  of  the  spec- 
trum, and  which  led  to  a  process  by  which  several  of  the 
colours  of  the  spectrum  could  be  reproduced  on  a  sensitive 
surface,  is  due  to  Edmund  Becquerel.    The  results  arrived 
at  by  this  gentleman  were  so  remarkable  that  they  drew 
the  attention  of  the  whole  scientific  world ;  and  the  follow- 
ing is  an  outline  of  the  processes  which  were  applied  by 
him  to  obtain  this  interesting  result.    He  took  a  daguerreo* 
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type  plate  or  a  silver  plated  one,  and  having  dipped  it  in 
a  weak  lolation  of  chlorine,  or,  what  was  still  better,  a 
weak  solution  of  hydrochloric  acid,  by  connecting  it  with 
the  pcto  of  a  battery,  the  brilliant  silver  surface  aa- 
qnired  different  tints,  passing  gradually  from  ail  opaque 
white  to  a  black  tint.  He  also  observed  thai  the  tint 
best  suited  to  obtain  favourable  results  was  when  the 
plate  had  acquired  a  peai*lish  pink ;  and  although  he  found 
that  the  plate  so  prepared,  when  placed  in  the  cameia 
obscura,  assumed  the  colours  composing  the  spectrum, 
still  they  were  faint,  but  he  remedied  this  defect  of  in- 
tensity  of  tints  by  heating  for  several  hours  to  a  tempera- 
ture of  96*^  to  100**  the  chlorinated  plate,  and  then  sub- 
mitting it  to  the  influence  of  the  various  colours  com- 
posing the  spectrum.  Further,  in  the  oonrse  of  his  studies 
he  made  the  important  obseiTation  that  he  could  replace 
ihe  peculiar  action  of  heat  on  his  prepared  daguerreotype 
plate  by  exposing  it  to  the  rays  of  the  sun  under  a  sheet 
of  paper  which  had  been  steeped  in  an  acid  solution  of  sul- 
phate of  quinine.  The  effect  of  this  was  that  the  plate  of 
silver  assumed  an  intense  white  colour,  nearly  resembling 
that  of  paper ;  whilst,  if  the  protective  paper  had  not 
been  used,  the  silver  plate  would  have  gradually  ao< 
quired  a  dark  tint,  and  would  have  lost  the  whole  of  its 
sensitive  properties,  the  protective  paper  having  the  power 
of  arresting  completely  the  most  refrangible  rays  of 
light,  e^)eciaUy  those  which  are  beyond  the  line  H  of 
the  spectrum.  Notwithstanding  M.  fidmond  Becquerers 
ardent  hopes  to  find  a  method  which  would  enable  him  to 
fix  on  a  sensitive  surface  the  various  colours  of  the  spec- 
tram,  still  be  failed,  for  they  faded  immediately  they  were 
exposed  to  the  direct  rays  of  light,  and  could  only  be 
preserved  in  obscurity.  But  there  is  one  gentleman  who 
deserves  great  praise  for  the  extraordinary  perseverance 
which  he  has  shown  in  this  class  of  investigation.  I  mean 
the  nephew  of  the  discoverer  of  photography,  M.  Ni^pce 
de  Saint  Victor.  Although  I  will  not  enter  here  into  the 
details  of  these  valuable  researches,  as  they  can  be  found 
in  the  Compia  Beruhude  VAcadimU  des  Scieneet,  still  1 
may  just  be  allowed  to  state  that  he  has  not  only  by  the 
following  process  obtained  far  more  brilliant  colours 
than  those  first  produced  by  M.  Becquerel,  but  has 
Buoceeded  in  reproducing  on  sensitive  plates  the  various 
colours  of  coloured  surfaces,  such  as  are  presented  by 
fiibrics,  flowers,  Ac,  and  further,  he  has  lately  been 
so  fortunate  as  to  reproduce  on  his  plates  yellow  and 
black  tints,  which  had  resisted  all  previous  attempts. 
To  give  you  an  idea  of  the  facts  arrived  at  by  this 
gentleman,  I  may  state  that  he  has  succeeded  in 
BO  fixing  upon  sensitive  surfaces,  the  various  colours 
of  the  spectrum,  or  of  coloured  surfaces,  that  they  will 
bear  the  action  of  diffused  light  for  several  days.  In 
fact,  I  have  seen  photographs  which  reproduce  faithfully 
a  small  doll  dresrad  up  in  various  colours,  and  in  which 
even  the  most  minute  ornament  could  be  traced,  and  what 
is  certainly  not  less  interesting  was  the  reproduction  of  the 
irridescent  colours  of  the  peacock's  feather.  To  obtain 
these  marvellous  results,  M.  Ni€pce  de  Saint  Victor  takes 
a  daguerreotype,  or  silver-coated  plate,  and  dips  it  into  a 
weak  solution  of  hypochlorite  of  sodium,  having  a  specific 
gravity  of  1.86,  until  it  has  assumed  a  bright  pinkish  hue. 
The  plate  is  then  covered  with  a  solution  of  dextrine, 
saturated  with  chloride  of  lead ;  it  is  then  dried,  and 
subsequently  submitted  to  the  action  of  heat,  as  in  M. 
Becquerel's  experiment,  or  under  the  screen  of  sulphate 
of  quinine,  al»o  referred  to  above.  The  plate  is  then 
ready  to  be  placed  in  the  camera  obscura,  and  to  receive 
the  colours  of  the  spectrum,  or  representations  of  nature, 
■uch  as  flowers,  as  well  as  certain  colours  produced  by  man. 
Lastly,  he  succeeds  in  increasing  the  stability  of  the  colours 
developed  on  the  sensitive  surface,  by  ooverinc  the  plate  with 
an  alcoholic  solution  of  gum  benzoin,  and  M.  Kiepce  gives 
the  name  of  Helio-chromie  to  this  branch  of  photography. 
During  his  lengthened  researches,  M.  Kidpce  de  St. 
Victor  has  made  two  series  of  observations  which  I 
deem  it  my  duty  to  lay  before  you,  viz.,  that  he  can  pro« 


duce  with  facility,  on  prepared  plates,  the  binary  oolflon  o( 
the  spectrum,  viz.,  orange,  violet,  indigo,  an&  greeB,if 
those  colours  are  natural ;  bat  if  they  are  artificially  ^ 
duoed  by  t^e  mixing  of  two  of  the  primaiy  eolwn^  u 
red  and  yellow,  or  orange  and  bine,  and  yellow  or  Uae.k 
cannot  f<eprod«ice  the  binary  etkom^  but  only  one  of  tte 
two  colours  employed  by  the  artisan  to  prepare  tW 
Thus,  for  example,  he  ean  reproduce  the  natural  greestf 
malachite,  and  the  beautiful  colour  known  as  Sehed^^t 
green,  but  he  cannot  do  so  with  a  mixtore  of  Pjnas» 
blue  and  yellow  chromate  of  lead,  the  bine  oolj  n. 
appearing.  These  facts  enable  him  to  explain  vh.  h 
ordinary  photography,  the  leaves  of  plants  alvayiifpc 
black,  and  why,  when  he  attempts  to  fix  on  hiiplatat^ 
ooloQfB  of  leaves,  they  have  a  bluish  hue,  tha  jiQor 
portion  of  the  colour  not  being  reproducible. 

M.  Ni^pce  has  made   another  series  of  otsemdn 
which  deserve  notice,  viz.,  that  when  a  plat^alfln- 
pared  by  his  process,  is  dipped  in  an  alcholieshiin 
of  fubstaooes  susceptible  of  impartmga  colour  to faae, 
such,  for  example,  as  strontia,  which  oommuniGatM  ini 
hue   to   it,  or  baryta,  which  gives  a  yellowiikfvi 
colour,   the    prepared    plates   when    exposed  ii  h 
camera  will  assume  the  sama  ooknar  as  the  mUvU:^ 
they  have  on  their  surface  would  impart  to  the  (bai 
of  alcohol ;  and  if  a  salt  of  copper  be  used,  which  hv  tbi 
property  of  communicating  a  variety  of  tints  to  the  flsoe 
of  alcohol,  the  plate  also  will  assume  a  varietj  of  toti 
when  exposed  to  the  action  of  light ;  and  during  a  cnta 
period  of  his  lengthy  reseaxches  M.  Ki^poe  availed  bis- 
self  of  this  curious  phenomenon  to  obtain  coloured  pUbs 
the  camera.    They  are  not  only  interesting  ss  reprodc- 
tions  of  art,  and  as  a  feat  of  extraordinaiy  sUll  in  thep 
gress  of  photography,  but  they  are  especially  sobecuMia 
time  they  wiU  lead  to  methods  which  will  enable  q» 
communicate  to  our  little  children  perfect  and  comr. 
views  of  our  time,  and  other  interesting  fads  oonoeciei 
with  the  period  in  which  we  live. 

All  persons  interested  in  the  progress  of  pbob^gnf^ 
will  find  full  details  of  the  new  processes  for  rtpK- 
ducing  vitrified  photographic  plates  in  vol.  60,  page  IST^. 
of  the  Comptea  Itendtu  de  VAeadimii  4e$  8cima,l^: 
these  I  omit,  as  they  are  purely  technical,  and  have  <b!j 
an  interest  for  those  immediately  engaged  in  that  bfificL 
of  the  photographic  art. 

I  shall  now  have  the  pleasure  of  calling  your  atteodfl 
to  a  most  important  series  of  researches  poblished  i? 
Professors  Bunsen  and  Rosooe ;  bat,  to  enable  yoo  - 
appreciate  their  value,  it  is   necessary  that  1  A^ 
make  the  following  remarks : — It  is  now  well  kn^ 
that  the  solar  spectrum  is  compoeed  of  three  pHai-7 
coloura—blue,    yellow,   and   r^;    and,    also,  of  kc 
complementary  or  binary  colours,  viz.— orange,  gn* 
indigo,  and  violet.    It  is  also  known  that  those  coknR 
represent  different  properties  or  qualities  of  that  a- 
versal  fluid  called  ether,  which.  1  may  say  waj  j«^ 
ralised  by  Sir  Isaac  Newton  under  the  name  of  gn^t 
tion,  on  which  the  whole  of  the  planetaiy  sy^  * 
based,  and   which  gives  to   the  nnivexse  its  huncsr 
and  stability.    This  fluid  is  susceptible,  under  oertib  o- 
fluences,  as  those  generated  by  the  sun,  of  being  Mt  > 
vibration,  and  thus  are  generated  heat,  light,  and  cheDtt- 
rays ;  and  further,  as  there  is  no  chemical  actios  «iti> 
out  a  corre^nding  production  of  electricity,  it  ^^* 
that  electricity,  as  well  as  magnetism,  may  be  eBSfi^ 
as  a  mere  modification  in  the  vibrations  of  the  nseflcf 
Therefore  we  may  truly  say  that  all  the  impond«n'^; 
fluids  called  Light,  Electricity,  Heat,  Magnetisn.  f 
Force,  have  all  the  same  origin,  namely,  the  f^^  ^' 
ether,  and  which,  according  to  the  nature  of  the  ^^^"^ 
developes  or  renders  palpable  to  our  ssnsei  one  of  w^ 
fluids.    In  fact,  I  feel  convinced  that  thisoniaue  m' 
not  converted  into  those  divers  fluids  by  ipeciil  nodi^^ 
tions  of  its  own  vibrations,  but  that  th^  only  *»^ 
manifest  to  our  tenses  when  it  has  imparted  iti  o«9 ' 
special  vibration  to  the  particles  of  matter,  and  thtt  fl  a 
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[le  pecnlUr  Yibtrntion  which  it  impartB  to  the  xnolecnleB 
f  matter  that  developM  in  the  moleoolefl  themwlvea 
Dch  A  mode  of  ▼ibration  ■■  gives  birth  to  what  we  call 
ight,  electricity,  magnetiam,  heat,  and  force.    In  fact, 
bere  is  no  doubt,  from  the  rewarohes  of  Dr.  J.  P.  Joule, 
*rofe8M>ri  William  Thomson,  Mayers,  and  othere,  that 
leat  and  force   are  the  same  flaid,  for  Dr.  Joole   has 
liven  as  the  exact  measnrement  of  that  force.    He  hw 
lemonstrated  that  the  amount  of  heat  necessary  to  raise 
»oe  pound  of  water  one  degree  in  temperature,  would,  if 
polled  mechanically  be  competent  to  raise  one  pound 
reight  772  feet  high,  or  it  would  raise  772  pounds  one 
bot  high.     The  term  "  foot  pound"  has  been  introduced 
0  express  in  a  convenient  or  systematic  way  the  lifting  of 
721bs.  to  the  height  of  one  foot.    Thus  the  quantiiy  of 
leat  neoeasary  to  raise  the  temperature  of  a  pound  of 
vater  one  degree  being  taken  as  a  standard,  772  foot 
XRiDds  statote,  is  what  is  called  the  medianioal  equiva- 
lent of  beat.  Dr.  Tyndali,  in  his  valaable  work  on  '*  Heat 
xmsidered  as  a  Mode  of  Motion,"  gives  many  interesting 
nuimples  of  the  conversion  of  heat  into  force,  and  vice- 
KTM.     For  example,  be  cites  the  following  theory  oi 
Professor  Thomson,  who  assumes  that  an  immense  amount 
Df  force  is  converted  into  heat  when  meteoric  matter  is 
itlrscted  to  the  surface  of  the  sun  by  the  molecular 
ittraction  called  gravitation ;  that  the  foroe  generated  by 
khe  immense  velocity  with  which  meteoric  matters  travel 
toirardB  the  son,  becomes   converted   instantly  by  its 
contact  with  the  son  into  heat ;  and  further,  he  considers, 
that  the  showering  of  meteoric  matter,  as  w^  as  that  of 
the  zodiacal  lights  on  the  sun's  surface,  are  suffinient  to 
aooont  for  the  immense  heat  which  he   supposes   the 
ion's  Burfiuse  to  possess.    I  must  say  that  I  do  not  be- 
lieve that  the  san  possesses  much  heat  or  light;  1  be- 
lieve that  it  is  only  an  immense  mass  which,  by  its  sise  as 
compared  with  the  rest  of  the  planetary  system  becomes 
the  centre  of  gravitation ;  and  that  there  exists  between 
it  and  the  planetary  bodies  a  constant  state  of  attrac- 
tion ;  that  the  fluid  called  ether,  which  represents  the 
force  called  gravitation,  is  in  a  constant  state  of  activity 
throQghout  the  nniverse,  and  brings  about  that  Godly 
sod  admirable  harmony   which    pervades  it;  and  al- 
though the  ether  filling  space  can  be  considered  in  a 
constant  state   of  action  or   vibration,  and  convertible 
into  the  fluids   which  we  caU  heat,  light,  electricity, 
iod  magnetism,  stiU   these  fluids  only  become  mani- 
fest to  our  senses  when  they  put  into  vibration  the  par- 
tudes  of  matter,  or  produce,  according  to  their  peculiar 
vibration,   the    phenomena  of  light,  electricity,    mag- 
netism, heat,    and    force;    for   if  heat   is   convertible 
into  foroe,  as  asserted  by  the  researches  of  the  eminent 
iavarUt  above  stated,  why  should  not  the  production 
of  other  fluids  be  due  also  to  similar  phenomena?    If 
it  be  true,  as  Joole,  Thomson,  and    others  contend, 
that  force  and   beat  are  due  to  the  vibration  of  the 
molecules  of  matter,  and  that  according  to  the  rapidity 
of  the  vibrations  of  such  atoms  (imparted  to  them  by 
the  vibrations  of  ether)  one  or  other  of  these   fences 
is    engendered,   why   should    not    the    manifestations 
of  other  fluids  be  traced  to  similar  causes  ?    In  fact,  no 
doubt  can  exist  in  my  opinion  with  respect  to  electricity 
and  magnetism,  for  if  their  manifestations  to  our  senses 
were  owing  to  the  vibration  of  a  universal  force  it  would 
sffect  all  IxKiiee  in  the  same  way  and  in  the  same  degree. 
Now  this  is  not  the  case;  for  there  are  good  and  bad  con- 
ductors.   Therefore  it  follows  that  the  atoms  composing 
ii^tter,  or  more  so,  their  nature,  have  an  inOuenoe  on  its 
degree  of  manifestation.    The  same  with  magnetism ;  for 
We  find  oxygen  to  be  magnetic,  and  nitrogen  non-magnetic 
or  diamagnetic.    Thus  it  appears  to  me  from  these  facts, 
which  might  be  multiplied  if  time  permitted,  that  the 
manifestations  of  heat,  force,  electricity,  and  magnetism 
are  not  peculiar  and  distinctive   fluids,  but  are  due  to 
the  modification  in  the  mode  of  vibration  of  the  universal 
fluid  called  ether,  which  imparts  to  matter  its  peculiar 
tmdalations,  and  that  these  forces  are  only  made  mani- 


fest to  us  when  the  vibrations  come  into  contact  with 
solid  matters  such  as  compose  the  atmosphere  or  the 
earth.  Therefore,  I  am  of  opinioD  that  there  is  no 
light,  heat,  electricity,  or  magnetism  beyond  the  limits 
of  the  atmosphere  which  sutround  the  earth;  but  that 
when  the  ether,  which  is  in  a  state  of  vibration,  comes  in 
contact  with  the  particles  of  matter  composing  our  atmos- 
phere it  thencommunicatesoneof  itsown  peculiar  vibrations 
to  these  particles;  then  they,  by  their  vibrations,  become 
luminous.  If  this  theory  is  correct,  it  follows  that 
the  production  of  the  phenomena  of  light  is  due  to  the 
vibrations  of  solid  matter,  and  not  to  the  vibrations  of  the 
ether,  as  is  assumed  by  the  philosophers  of  the  day. 

I  very  well  know  that  these  views  of  mine  are  com- 
pletely in  contradiction  with  those  entertained  by  most 
of  the  philosophers  of  the  day ;  but  still  I  hope  to  be  able 
to  publish  a  sufficient  number  of  scientific  researches,  as 
well  as  to  draw  attention  to  such  a  number  of  physical, 
chemical,  and  astronomical  facts  as  may,  even  if  not 
proving  the  truth  of  my  views,  at  idl  events,  I  hope,  de- 
serve some  attention. 

Kow,  let  us  return  to  the  subject  under  considentioo, 
via.,  that  a  spectrum  is  produced  by  the  decomposition  of 
light  when  it  is  refracted  at  an  angle  of  60° ;  and  that  the 
rMolt  of  that  decomposition  is  Uie  production  of  three 
primary  and   four  binary    or    complementary  oolonrs. 
Further,  that  the  red  portion  of  the  spectrum   repre- 
sents calorific  rays  of  light ;  that  the  green  and  yellow 
represent   lisht-giving   rays,  and  violet  and   the  rays 
beyond  it  Uie   chemical  or  actinic  rays  of  the  same. 
Philosophers    have    for   a   long  period  been    able  to 
measure  accurately  the  intensity  of  the  heat-giving  rays, 
by  means  of  a  thermometer  or  the  thermo-electric  pile ; 
and  though  we  had  a  general  knowledge  of  the  intenrity 
of  the  chemical  rays  of  light,  still  we  had  no  method  of 
accurately  measuring  its  real  intensity,  and  conveying  our 
results  and  observations  to  others,  till  Professors  Bunsen 
and  Bosooe  filled  up  this  important  gap.    These  gen- 
tlemen's researches  will  be  of  great  service  to  science  and 
to  society,  as  they  will  throw  much  light  on  many  me- 
teorological data,  and  enable  a  chemist  to  study  with 
more  precision  than  has  been  previously  done  the  chemical 
phenomena  of  vegetation  and  other  phenomena  connected 
with  the  chemistry  of  agriculture.     For  example,  the 
thermometric  observations  giving  the  mean  monthly  or 
yearly  temperature  of  a  country,  by  no  means  jdeld  idl 
the  data  required  for  the  estimation  of  the  true  climatology 
of  the  place,  or  of  its  plant  or  animal  producing  cap- 
abilities.   For  these  purposes  we  require  to  have  not  only 
the  amount  of  solar  heat  directly  or  indirectly  reaching 
the  spot,  but  likewise  the  amount  of  chemical  active  solar 
light  which  may  be  present  there.     This  is  strikingly 
exemplified  by  the  following  example  given  by  Dr.  Boscoe 
on  a  comparison  of  the  mean  annual  temperature  between 
Thorshawn,    north    latitude,   62<'  2*  ;    west   longitude, 
6"  46" ;  temperature,  45^  6';  and  Carlisle,  north  latitude, 
64°  65' ;   west  longitude,  2°  68" ;   temperature,  46-9<' ; 
difference,  1*8.    From  these  figures  it  will  be  seen  that 
the  mean  annual  temperature  is  nearly  equal,  but  the 
quantity  of  sunlight  falling  upon  those  two  places  differs 
most  widely,  and  we  have  a  corresponding  difference  in 
true  dimatological  results.    Thus  the  flora  of  the  Faroe 
Islands  and  the  Shetland  Islands  is  of  a  most  limited 
description.    Only  hardy  varieties  of  shrubs,  and  no  trees 
or  flowers  exist  there,  while  at   Carlisle  we   have   a 
luxuriant  vegetation  accompanying  a  most  sunny  sky. 
How  essential,  then,  are  the  rays  of  light  to  vegetation. 
These  gentlemen  have  also  ascertained  that  those  rays  are 
in  ratio  with  the  intensity  of  that  light ;  and  still  further 
they  are  also  in  ratio  with  the  chemical  or  actinic  rays 
of  the  sun ;    ind  thus  the  researches  of  these  savants 
will  enable  them  to  measure  with  accuracy  those  chemi- 
ctl  actions.    It  is  impossible,  in  a  lecture  like  this,  to 
render  justice  to  their  researches,  therefore  I  must  refer 
those  who  wish  to  consult  them  to  the  Philosophical 
Transactions  of  the  Boyal  Society.    Still  I  may  state  that 
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theie  gentlamen's  photochemical  inatraments  are  based  on 
the  foUowiog  data,  namely,  thai  equal  InteDgity  of  light 
prodooea  in  the  same  given  space  of  time  equal  shades  of 
tint  on  surfaces  prepared  with  chloride  of  silver  of  uoiform 
sensitiveness.  Thus  it  is  shown  by  experiments  that  a 
tint  attained  by  paper  so  prepared  is  constant  when  the 

Jnantity  of  light  falling  upon  it  also  remains  constant, 
light  of  an  intensity  of  60^  tailing  upon  a  paper  for  the 
time  of  one  minute  proiluces  the  same  blaokeoing  effect 
as  liRht  of  the  intensity  of  one  falling  upon  it  for  the  time 
of  50  minutes.  Knowing  these  laws  which  regulate  the 
degree  of  shade  of  the  paper,  and  having  a  surface  of  a 
perfectly  constant  degree  of  sensitiveness,  it  is  easy  to 
obtain  the  absolute  measurement  of  the  chemical  action 
of  light 

The  next  discovery  to  which  I  desire  to  draw  your 
attention  is  still  in  its  infancy ;  but  I  am  induced  to 
refer  to  it  from  two  considerations.  The  first,  that  it 
may  render  great  service  to  society  by  enabling  us  to  pre- 
serve the  lives  of  many  thousands  of  our  fellow -creatures 
in  our  coal-mines  an^  other  underground  works,  and 
also  because  it  is  a  beautiful  illustration  of  the  amount  of 
knowledge  that  a  man  requires  at  the  present  day  either 
to  understand  or  appreciate  fully  the  diKOveries  of  others, 
or  to  enable  him  to  attempt  any  original  invention  of  his 
own.  Unless  a  person  posKsses  the  rudiments  of  the  leading 
sciences  of  the  day  he  will  never  be  anything  but  an  imi- 
tator, and  will  never  succeed  in  improving  the  inventions 
already  made.  It  is  certainly  most  interesting  to  witness 
bow  the  most  abstruse  branches  of  science  are  brought  to 
bear  on  arts  and  manufactures,  and  no  better  example  can 
be  given  than  the  application  of  electricity  under  various 
forms  to  what  is  commonly  called  the  telegraph.  The 
invention  which  I  am  now  about  to  bring  to  your  notice 
is  due  to  M.  Dumas,  a  young  French  engineer,  and  to  M. 
Brequet,  of  Paris,  who  is  also  practically  connected 
with  telegraphy.  To  enable  these  gentlemen  to 
carry  out  their  discovery  they  have  had  to  study,  and 
be  perfectly  acquainted  with,  the  researches  of  many 
of  the  most  eminent  men  that  science  has  produced 
during  the  last  half  century.  Thus  they  employ  the 
galvanic  battery  which  was  discovered  by  Galvani,  and 
perfected  by  many  philosophers,  until  brought  at  last  to 
Its  present  perfection.  They  use  a  mixture  of  bichromate 
of  potash  and  sulphuric  acid  in  a  Bunsen  battery.  They 
have  also  bad  recourse  to  magneto-electricity,  first  dia- 
coTered  by  Faraday,  and  brought  to  its  present  perfection 
by  the  researches*  of  MM.  Nobili,  Mason,  Becquerel, 
Joule,  and  others ;  and  to  enable  them  to  construct  their 
apparatus  they  have  applied,  with  great  ingenuity,  the 
inductive  coil,  the  result  of  many  succeeaive  discoveries, 
and  bron>rht  to  great  perfection  by  Ruhmkorff,  the  vibrating 
interrupter  of  Dancer,  and  also  the  condenser  of  Fiquier. 
Further,  they  must  have  had  the  knowledge  of  the  stratified 
light  and  the  application  of  it  by  Oassiot:  the  fluorescence 
of  light  by  Stokes  and  Becqnerel,  and  their  applications  to 
glass  by  Geissler.  All  these  facts  prove  the  correctness  of 
my  statement,  how  va^t  is  the  amount  of  knowledge  re- 
quired to  make  a  little  discovery.  The  apparatus  invented 
by  these  gentlemen  is  portable,  for  a  miner  carries  on  his 
back  the  above-mentioned  galvanic  battery,  and  this 
generates  the  force  required,  which  is  multiplied,  in- 
creased, and  brought  to  light  by  the  Buhmkorff  coil, 
which  is  also  confined  in  the  same  leather  case,  occupying 
only  six  inches;  the  magneto-electricity  passes  thiough 
wires  covered  by  vulcaoifed  india-rubber,  and  these  are  in 
connection  with  a  thick  glass  tube,  in  which  a  vacuum 
has  been  made,  and  this  contains  a  fluorescent  tube  of 
Geissler,  which  becomes  luminous  or  fluorescent  by  the 
passage  of  the  electricity  through  it,  geneitated  by  the  coil 
and  the  battery. 

Although  both  light  and  electricity  are  most  interesting 
nibjeots,and  could  well  be  made  the  subject  of  many  lecture**, 
atill  I  am  bound  to  leave  them  on  one  side,  and  diaw 
your  attention  to  other  facts  deserving  of  notice.  It  is 
well  known  to  all  chemists  and  philosophers  that  matter 


has  a  great  tendency  to  assume  a  geometrioal  or  oy^. 
line  form,  and  that  whenever  the  atoms  of  matter  in 
sufficiently  free  for  molecular  attraction  to  hive  iu  Ml 
influences  attraction  between  the  atoois  takes  place,  loi 
gives   birth    to  well-defined   crystals.     The  foUoviog 
examples  can  be  cited:— >The  slow  oondensstioQ of  Qt 
vapour  of  iodine,  which  gives  rise  to  weU-defiaed  cryitu 
as  well  as  those  of  camphor  and  other  volatile  boiia 
When  sulphur,  biamnth.  and  other  substaocea  ire  melted 
and  allowed  to  cool  slowly,  and  the  excess  of  th«  id 
remaining  among  the  crystals  is  poured  off,  well-ikfiaed 
crystals  are  found  to  exist  in  the  mass,  which  appsraKly 
would  have  (Usappeared  had  not  the  excess  of  flaidib«a 
poured  off,  for  in  this  case  the  molecules  of  the  Trnm^ 
fluid  mass  would  have  solidified  among  thecrj^aod 
would   have  prevented  the  observer  from  eeeia^t^ 
the  molecules  when  freed  in  the  ftised  mass  had  Maieil 
a  crystalline  form.    The  tendency  of  moleoulestowM 
a  geometrical  form  presents  in  many  instances  onn 
phenomena.    Thus,  for  example,  a  vessel  may  oaaa 
acetic  and  carbolic  acids — and  if,  say  at  a  teo^ 
ture  of  40**  or  50**,  a  crystal  of   either  of  tbos  r^ 
stances  is  placed  in  contact  with  iU  own  fluid,  the  oiin 
bulk  of   fluid   passes   in  a  few  seconds  into  a  ioi& 
crystalline  mass.    The  manifestation  of  that  force  ii  ilft 
beautifully  illustrated  in  the  following  insUDce:-lt» 
tin  plate  be  heated  to  a  moderate  temperature,  sod  a diop 
of  water  be  allowed  to   fall  on  its  surface,  awl  fse 
plate  be  dipped  for  a  few  minutes  into  weak  muriaiicacd, 
it  will  be  observed  that  the  whole  aorface  of  thepUu* 
affected,  and  that  where  the  water  fell  it  has  ssntM^.! 
most  beautiiiilly  waved  and  irrideaoent  surface.   If  u 
surface  be  examined  under  the  microscope  it  will  be  foe- 
that  under  the  influence  of  the  vibrations  generated  ^ 
the  cold  fluid  foiling  upon  the  heated  plate,  the  oiss 
molecules  have  passed  from  their  aroorpboos  coodiux 
to  that  of  a  crystallised  one.    We  all  know  this  aim- 
tion  in  the  tin-plate  surface  was    particolaily  appoi 
many   years    ago   to   produce   variegated    surfaces  ^ 
our  tea-trays  and  other  similar  domestic  veswlf.    *^ 
should  also'be  stated  that  this  effect  was 


by  the  skilful  apj^ication  of  coloured  yamishefl.  «1>  ^t 
increased  the  value  of  the  mercantile  article.  Tbi*  ds* 
covery,  which  is  due  to  an  eminent  chemist  of  the  cast 
of  Front,  clearly  proves,  as  those  before  cited,  the  [(•^^ 
which  matter  has  to  assume  a  crystalline  form.  I  cjaut 
however,  refrain  from  adding  the  following  instiwt*,* 
which  the  mere  vibration  of  particles  of  matttr » 
sufficient  to  change  amorphous  bodies  into  ci>'it^;< 
ones.  The  first  is  that  which  often  takes  place  in  t^ 
iron  used  on  railways.  The  most  striking  ezamplt^ 
that  of  the  iron  links  used  to  unite  waggons  wbrff  i 
Is  found  that  the  fibrous,  tenacious  link  made  of  mallei^ 
iron  is  transformed  into  a  crystallised,  brittle  liil:^^ 
the  constant  vibration  it  is  subjected  to  by  raflway  tri^- 
Another  example  is  that  shown  by  the  pecnlisr  ad>-: 
exercised  by  intense  cold  on  the  molecular  state  of  in£« 
as  shown  by  the  brittleness  of  the  metal  in  Huiua  »ot 
other  cold  climates;  this  was  the  case  in  DeceDbcr.I^- 
in  England,  when,  as  will  be  remembered  with  n^r^ 
many  railway  accidents  occon-ed,  owing  to  the  laiis  ic- 
coming  crystallised  and  brittle. 

The  power  which  molecules  have  to  assume  a  cn^^tJI»'* 
form  has  recently  been  the  study  of  Mr.  F.  Kulhinana »: 
eminent  chemist  of  Lisle,  and  he  has  given  to  that  i^r* 
the  name  «*  crystallogenic."  1  shall  endeavcor  »i  -' 
before  you  a  short  epitome  of  his  researches  wb»-  * ' 
not  only  interesting  in  a  scientific  point  of  view,  Ut-» 
in  consequence  of  the  mode  in  which  be  has  sff  '■ 
it  in  connection  with  arts  and  manufactures;  an^^'  "* 
who  take  an  especial  interest  in  the  niatter  «Ui  r'«> 
with  pleasure  his  researches  in  the  OompUt  i<*- ' 
de  VAcadimie  dea  Sciencet  de  Parit,  M.  Kiiltai-- 
having  mixed  a  certain  class  of  substances  which  tf?* 
tallised  with  facility,  {such  as  mannite,  sulphate  d  i^ 
iron,  copper,  with  »  thick  solation  of  gum,  or  »y  ^ 
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flobsUooM  ioterferiog  with  the  free  orystalluation  of  these 
sobstanoea  and  having  spread  the  mixtarea  on  glass,  he 
foand,  by  exposing  such  prepared  plates  to  the  atmosphere, 
that  gradnaUy  the  water  would   evaporate,  leaving  a 
dry  mass,  in  which  could  be  observed  most  beautiful 
arborizations.    Each  of  the  solutions  will  produce  a  well- 
defined  design  which  is  not  always  identical  although 
operating  under   the  same  circumstances.     Still    they 
aasame  very  similar  forms,  being  in  some  instances  that 
of  sUrs,  and  in  others  that  of  leaves  and  wreaths.     These 
modifications  are  obtained  by  the  strength  of  the  solution, 
the  nature  of  the   salt  and  the  mode  of  preparation. 
Kolhmann  further  observed,   that  if  amorphous  sub- 
stances,  such  as  magnesia  and  sesqui-oxide  of  iron,  or 
chromium,  be  mixed  with  bodies  susceptible  of  crystal- 
lisation, and  these  added  to  a  gummy  fluid,  the  amor- 
phous particles  are  drawn  into  the  crystaUising  substances 
and  follow  the  outlines;  And  if  these  are  produced  on 
Borfaoes,  such  as  those  of  glass  or  porcelain,  and  heat 
applied,  the    gummy    matter   will    be   destroyed    or 
Tolatilised,  ana  the  crystalline  medium  and  the  amor- 
phoos  substances  become  incorporated,  and  fixed  in  the 
porcelain,  reproducing  on   its   surface  a   crystidlogenio 
design.   These  I'esearches  which  I  have  the  pleasure  to  lay 
before  you  will  show  you  the  probabiliiy  of   carrying 
OQt  these  results  to  a  satisfactory  issue.    Of  course,  the 
glaas  or  porcelain  manufacturer  will  easily  understand 
Uiat  he  will  have  to  use  borax  or  phosphate  of  soda,  or 
other  flax,  as  a  crystallising  medium,  if  he  wants  to  produce 
in  his  art  the  results  that  I  have  stated.    M.  Kulhmann 
Itas  applied  his  crystallogenic  process  with  great  success 
to  photography,  and  also  to  the  art  of  engraving  meti^ 
As  the  latter  may  have  some  interest,  I  will  give  you  an 
oatlioe  of  his  process.    It  consists  in  producing  a  crysta- 
logenic  design  on  the  surface  of  an  iron  or  copper  plate, 
and  then  applying  on  the  so-prepared  surface — say  a  sheet 
of  lead  or  copper — and  submitting  them  to  high  pressure 
when  the  design  would  be  impressed  upon  the  plate. 
The  embossed  plates,  by  being  placed  in  a  prepared 
flolation.  and  in  connection  with  a  galvanic  current,  will 
easily  give  birth  to  a  fae-rimUe  in  relief,  which  can  be 
lu^  as  a  printing  surface.    It  is  with  pleasure  that  I  am 
Able  to  btate  that  though  I  part  with  these  interesting 
researches  for  the  present,  I  shall  have  the  satisfaction  of 
referring  to  them  again  in  a  subsequent  part  of  this  course 
of  lectures,  when  I  shall  speak  of  some  researches  of  this 
geoileman  which  have  a  more  immediate  bearing  on  the 
progress  of  science. 

It  has  been  for  a  long  time  a  disputed  question  whether 
ihe  stained  windows  we  all  admire  in  old  cathedrals  could 
be  restored  in  such  a  way  as  to  resume  the  brilliancy  they 
liad  at  the  time  they  were  placed  there  by  the  artists. 
At  all  events  there  is  now  no  doubt  that  this  can  be 
siTected  by  the  process  discovered  by  my  eminent  master,  M. 
£•  Chevreul,  as  is  proved  by  the  application  of  it  in  con- 
oection  with  the  restoration  of  stained  windows  existing  in 
a  well-known  church  in  Paris — that  from  which  the  tocsin 
of  St.  Bartholomew  was  sounded,  •*  St.  Germain  des  Prfes." 
The  process  devised  by  M.  Chevreul  is  highly  practical ; 
it  consists  in  removing  the  stained  glass  from  the 
windows,  and  dipping  it  for  several  days,  first,  in  a  weak 
Bolution  of  carbonate  of  noda  of  a  specific  gravity  of  1  "068, 
then  washing  it,  and  dipping  it  for  several  hours  in  a 
solution  of  muriatic  add  of  a  specific  gravity  of  1*080. 
On  the^  glass  being  washed  and  dried,  it  will  be  found 
as  brilliant  and  beautiful  as  when  it  came  from  the 
band  of  the  manufacturer.  M.  Chevreul  has  found  that 
the  dim  and  dirty  appearance  which  stained  glass  assumes 
by  time  is  due,  especially  in  large  towns,  to  the  various 
products  of  smoke  being  first  condensed  on  the  glass  by 
fog  and  rain,  and  then  becoming  oxydised  they  act  as  a 
cement  to  various  mineral  matters,  such  as  chalk,  gyp- 
sum, oxyde  of  iron,  &c.,  which  help  to  impoverish  the 
transparency  of  the  glass.  The  alkali  acts  upon  the 
organic  matter  and  dissolves  it,  while  the  muriatic  acid 
removes  the  minerals.    The  durability  of  glass  placed  in 


our  monuments  is  extraordinary,  when  we  bear  in  mind 
the^  curious  results  published  some  years  since  by  the 
eminent  chemist,  Pelouze,  who    observed    that   when 
window,  bottle,  and  other  varieties  of  glass  were  reduced 
to  a  fine  powder,  and  mixed  with  water,  they  were  soon 
acted  on,  yielding  a  large  quantity  of  silicate  of  soda  to 
that  fluid,  amounting  in  several  cases  to  eight  or  ten  per 
cent,  in  cold  water,  and  even  to  thirty-six  per  cent,  when 
the  finely  pulverised  glass  was  boiled  in  water ;  and  that, 
in  many  cases,  it  was  a  definite  compound  which  was  dis- 
solved from  the  glass,  namely,  a  silicate  of  soda,  composed 
of  three  equivalents  of  silica*  and  two  equivalents  of  soda. 
M.    Pelouze    explains  the    extraordinary    difference  in 
the  effect  which  water  produces  on  glass  when  in  large 
masses  or  plates,  as  compared  with    its  influence  on 
the  same  substance  when  reduced  into  a  fine  state  of 
powder,  by  assuming  that,  in  the  first  instance,  water 
does   not    act  because   it   seldom   remains   sufficiently 
lon^  in  contact  with  the  glass  to  act  upon  the  elements 
which  compose  it;    while,  in   the  second  case,  there 
exist  numerous  points  of  contact  between  the  fluid  and 
the  solid  body,  thus  fitciHtating  the  action  of  the  fluid 
on  the  solid  material.    I  am  inclined  to  think  that  the 
peculiar  molecular  condition  the  surface  of  glass  assumes, 
when  manufactured  in  plates  or  otherwise,  must  exer- 
cise a  gi*eat  influence  on  the  property  which  glass  has 
to  resist  the  action  of  water.    If  it  were  not  so,  how  could 
be  explained  the  limited  action  which  watery  fluids,  such 
as  wine,  cause  upon  the  interior  surface  of  a  bottle,  though 
they  remain  in  contact  for  many  years  ?    I  can  conceive 
glass  assuming  a  peculiar  surface  by  the  pressure  of  the 
atmosphere,  thereby  producing  a  homogeneous  one  sus- 
ceptible of  resisting  the  action  of  water.    A  similar  in- 
stance occurs  in  the  case  of  polished  steel,  or  of  the  rolled 
surface  of  wrought  iron,  or  the  skin  of  cast  iron,  which 
resist  the  chemical  action  of  either  air  or  acids  in  a  far 
greater  degree  than  does  the  interior  of  the  substances 
which  compose  those  metallic  bodies. 

Whilst  dwelling  upon  old  materials,  yon  will  allow  me 
to  give  you  an  outline  of  a  process  devised  by  M.  Stahl 
for  the  preservation  of  antediluvian  fossils.  We  are 
aware  how  interesting  it  is  to  preserve  relics  of  past  a^es, 
giving  us  some  of  the  condiiions  of  the  world  at  vanoua 
periods.  Those  relics  are  exceedingly  fragile,  and  aftsr 
many  clumsy  attempts  M.  Stahl  arrived  at  his  dis- 
covery. If  the  fossil  is  compact  and  comparatively  firm, 
it  is  saturated  by  means  of  a  brush  with  melted  sperma- 
ceti, but  if  it  is  friable,  it  is  necessary  to  employ  a  melted 
mass  composed  of  four  parts  of  spermaceti  and  one  of  colo- 
phany  resin,  which  in  cooling  gives  great  solidity  to  the 
mass  of  the  fossil. 

I  would,  in  conclusion,  draw  the  special  attention  to 
all  artists  who  take  an  interest  in  decorative  art  to  the 
interesting  papers  published  recently  by  M.  Onfroy  on  the 
one  band,  and  M.  Wiel,  of  Paris,  on  the  other;  the  fint 
being  in  the  Technoloffitle  of  last  year,  the  latter  in  the 
AnMles  de  Chimie  et  de  Fhysiquef  on  their  respective  me- 
thods for  covering  a  metal  with  another  more  valuable  by 
its  properties  or  precious  by  its  qualities.  These  methods 
have  a  special  reference  to  cast  iron  or  wrought  iron. 
In  Paris  these  processes,  which  may  be  regarded  as  not 
only  ornamental  but  useful,  have  been  applied  with  great 
success.  Thus,  for  example,  instead  of  the  dirty,  pitchy 
black  lamposts  which  ornament  our  English  towns,  there 
can  be  seen  in  Paris  elegant,  well-designed,  bronze-like 
posts,  which  are  pleasing  to  the  eye.  The  same  can  be 
said  of  the  founUins  on  the  Boulevard  Sebastopol,  the 
Place  de  la  Concorde,  and  many  other  public  promenades 
in  Paris,  which  excite  the  admiration  of  foreigners  visiting 
that  city.        _____________^^______ 

PORTUGUESE  INTERNATIONAL  EXHIBITION. 

The  Portuguese  International  Exhibition  was  opened 
on  the  18th  of  September,  with  great  rejoicings.  At  one 
o'clock  in  the  afternoon  the  King  and  Queen,  Dom  Fer- 
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dtnand,  And  Dom  Aagnsto.  entered  the  Crystal  Palace 
with  a  brilliant  sntie,  and  were  conducted  through  the 
central  nave  to  the  throne  prepared  for  their  Majesties ; 
an  address  was  then  delivered  by  Sonhor  Antonio  Braga, 
President  of  the  Central  Committee  of  the  undertaking, 
to  which  the  Kmg  replied  in  the  following  terms : — 

"  Among  you,  illuittrious  Portuguese,  none  may  doubt 
of  our  progress,  none  may  fear  that  it  is  slow  and  inde- 
finite. 

*'  Nations  fall  fh)m  their  splendour  by  the  errors  of  men 
or  natural  calamities.  But  it  is  also  certain  that  they  rise 
gloriously  to  the  resonant  voice  of  patriotism  and  liberty. 
And  with  the  same  rapidity  with  which  they  were  cast 
down  are  they  impelled  towards  prosperity,  if  with  good 
faith  and  firm  steps  they  enter  upon  the  path  of  reforms, 
the  sole  course  by  which  the  moral  and  physical  regenera- 
tion of  peoples  can  be  effected. 

'*  This  movement,  once  commenced,  becomes  a  necessity 
of  such  magnitude  and  urgency,  that  no  benefit  remains 
circumscribed  by  the  area  traced  out  by  its  author. 

"  Thus  Portugal,  after  a  long  period  of  misfortune, 
which  caused  her  to  lose  the  pretHge  of  her  past  greatness, 
has  now,  Providence  be  thanked,  entered  upon  a  new 
epoch  of  efforts  and  enterprises,  which,  encouraged  and 
fortified  by  peace  and  liberty,  will  assure  to  her,  in  a  brief 
future,  the  place  which  she  once  occupied  among  the  most 
cultivated  and  fortunate  nations. 

**  The  first  International  Exhibition  which  took  place 
In  the  capital  of  the  commercial  world  was  followed  by 
that  of  Paris.  And  such  is  the  power  and  influence  of 
the  progress  of  humanity,  that  in  little  more  than  ten 
years  a  city  of  the  second  order,  in  a  country  hitherto 
considered  to  be  a  century  behind  most  nations,  gathers 
to  her  bay,  for  your  honour,  the  manufactures  of  both 
worlds  and  the  wonders  of  art  and  intelligence. 

"  This  spectacle  is,  then,  a  great  glory  for  Portagal,and 
A  well-founded  hope  for  the  future.  Arduous  was  the 
mission  of  my  honoured  grandfather  in  implantmg  the 
liberal  institutions  we  now  enjoy ;  and  arduous  also  the 
task  of  my  august  brother,  evangelising  and  exalting 
among  us  the  sublime  idea  of  the  supremacy  and  glorifica- 
tion of  labour. 

**  Such  facts  cannot  be  forgotten,  and  your  allusion  to 
them  at  once  affects  and  gratifies  me. 

"  Invited  by  you  to  assume  the  presidency  of  the  Crystal 
Palace,  and  later  to  give  an  impetus,  as  you  express  it,  to 
the  development  of  the  Exhibition,  I  acceded  with  the 
greatest  pleasure,  recognising  all  the  importance  of  the 
nndertakinff. 

"  The  spirit  of  the  age,  the  example  of  my  brother,  and 
the  love  1  bear  to  my  country  and  my  subjects,  will  lead 
me  to  embrace  and  second  with  all  my  endeavours  this 
generous  and  highly  civilising  idea,  whose  realisation  will 
give  to  our  country  much  nigher  consideration  among 
foreign  nations,  and  will  increase  our  own  self-respect, 
thus  raising  public  spirit  to  the  height  from  which  na- 
turally and  spontaneously  spring  patriotic  actions. 

**  This  contest  of  labour,  this  truly  national  festival,  is 
60  striking  a  proof  that  we  are  advancing  on  the  path  of 
progiess.  It  opens  up  to  the  national  iudustiy  so  many  im- 
provements, and  promises  such  various  advantages  to  the 
country,  that  I  feel  real  pride  that  this  great  event  should 
take  place  as  a  happy  presage  at  the  commencement  of 
my  reign. 

<«  My  honoured  father,  the  enlightened  president  of  the 
Exhibition,  accepted  and  undertook  in  the  same  manner 
80  pleasing  a  charge.  His  august  name,  as  you  well  pre- 
sumed, immediately  secured  the  public  sympathy  for  this 
great  work.  The  most  distinguished  artists,  and  the  most 
intelligent  and  indnstrioua  nations,  hastened  to  respond  to 
our  invitation.  No  nation,  however  powerful  and  advanced, 
disdained  to  come  and  take  their  place  among  the  labor- 
ious Portuguese.  Honour  to  them  for  this,  as  it  is  to  us  a 
motive  of  gratitude. 

"  To  the  wishes  yon  express  for  my  happiness,  thai  of 
my  beloved  oooaort,  the  Prmoe  my  august  &ther,  the  In- 


iknte  Dom  Augusto,  and  the  Boyal  Famihr,  1  iap4 
with  the  moet  fervent  wishes  for  thegreatoestsndiRlfiR 
of  the  country  which  has  bees  our  cradle.** 

His  Majesty  concluded  by  dedartng  the  exhibftioDem 
amidst  the  greatest  enthusiasm  fitmi  the  numoouaj 
select  concourse  of  spectators,  native  and  fordn.  BriI 
salutes  were  fired  from  the  forts  of  Sena  do  Piur  n^  f  z 
in  honour  of  the  event.  The  royal  party  woe  ilkrwtt 
conducted  over  the  various  departments  of  the  boOdi^ 
several  pieces,  specially  composed  for  the  oqcsnod,  beii 
meanwhile  performed  on  the  great  organ.  The  neitff 
part  of  the  foreign  diplomatic  oorpe,  the  whole  of  tbe  ec< 
sular  body,  all  the  ministers,  the  court  dignitiriei,ad 
nearly  all  the  members  of  parliament,  were  praentti  the 
ceremony,  which  was  fiivonred  fay  splendid  wotk. 
Englancl  is  very  well  repreeeoted,  the  disj^  of  k 
manu&cturea  bc^g  excellent. , 


PABIS  UNIYEBSAL  EXHIBITION  OF  UK. 

The  Imperial  CommissioB  has  Issaed  thsfcUd^ 
regulatloDa  specially  referring  to  British  exhibitai: 

SbC^TiON  I.— OSIOBRAL    AbBASGBHEBTS    IXD  Slflll  0 

Classification. 

Art.  1.— llie  Universal  Exhibition  to  be  held  it  Pci 
in  1867  will  be  open  for  the  reception  of  worbofmiai 
of  the  products  of  agriculture  and  industry  of  all  utiift 
It  will  be  held  in  a  temporary  building  on  the  Oasa^it 
Man.  Around  the  Exnibition  building  a  pk  rl!k 
formed  for  the  reception  of  cattle  and  other  live  loisila 
and  plants,  as  well  as  for  those  constructions  sod  ob^ 
which  cannot  be  exhibited  in  the  main  buildiogs.  T^ 
Exhibition  will  open  on  the  Xst  of  April,  1867,  uvIt: 
close  on  the  Slst  of  October  following. 

Art.  6. — The  commissions  appointed  by  the  vvie 
foreign  (Governments  to  dh-ect  the  part  which  tbeirR" 
spective  countrymen  will  take  in  the  Univensl  ExhiVis^ 
are  in  direct  communication  with  the  Imperial  Cocit^ 
sion  relative  to  the  exhibition  of  the  works  of  art  & 
other  productions  of  their  country.  Consequeotlt.  tis 
Imperial  Commission  will  not  correspond  with  fbrtf; 
exhibitors.  Products  sent  by  a  foi^ign  exhibitor  can  ^"^ 
be  admitted  through  the  medium  of  the  foreigo  oost:^ 
sion  which  represents  him.  The  foreign  oominisica  r. 
also  provide,  as  they  may  see  fit,  for  the  ctrriagt » 
reception,  the  arrangement,  and  the  return  of  the  ^^-^ 
tions  of  ttieir  countrymen.  They  must,  hote** 
oooform  to  the  regulations  laid  down  by  the  hnpcr* 
Commission. 

Art.  6.— Foreign  commissioners  are  requested  top* 
themselves  as  soon  as  possible  in  relation  with  the  \m\^*' 
Commission,  and  to  depute  some  person  to  represent  a« 
The  duty  of  this  representative  will  be  toarraDft'^^ 
questions  which  refer  to  foreign  exhibitors,  and  psruvu:: 
those  relative  to  the  allotment  of  the  whole  space  » '• 
the  various  countries,  and  to  the  manner  in  whii  ^f^ 
foreign  section  shall  be  arranged  in  the  Exhibitioo  \»-^- 
ing  and  in  the  park. 

Art.  7.— In  order  to  facilitate  the  division  of  the  •p 
allotted  to  each  country  between  the  various  cla^  -^ 
objects  enumerated  in  Article  11,  the  Imperial  Coinm»- 
will  place  at  the  dUposal  of  the  rcpiesenUtives  ^^ 
guidance  the  plan  of  the  arrangement  of  theFreiw.*- 
won  of  the  Exhibition  buUding,  drawn  on  a  stale  oi^' 
millimetres  to  a  metre  (lin.  to  4l-6ft.  or  l-S^ih^  *• 
plan  shows  the  arrangement  of  the  glass  cases  aw  ^ 
ters  suiUble  for  each  class  of  objects,  as  well  u  tw  i»? 
height,  and  other  dunensions  of  the  courU  '^^^, 
each  class.    An  analogous  plan  of  viaiweoieotr  «^** 


81st  of  October,  1865.    Plana  in  detaU,  on  »  ^\L 
centimetres  to  the  metre  (lin.  to  ^''^^^^^Itm^ 
showing  the  place  allotted  to  each  exhibitflr  lal  u^ 
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)|iarate  aUll,  ara  aIm)  to  be  forwarded  with  the  list  of  ex- 
ihton  by  eaeh  foreign  eommiasioner  before  thd  8l8t  of 
iDoary,  1866,  in  order  that  in  arranging  the  interior  of 
le  Exhibition  bailding  the  Imperial  Commiasion  may  be 
do  to  take  into  oonaideration  the  wanta  of  each  country. 
Art.  8.— Eaoh  foreign  ooontry  may  daim,  for  the  for- 
laftion  of  a  ipeoial  park,  the  porti(m  of  the  Champ  de 
[an  adjoining  the  space  allotted  to  it  in  the  Exhibition 
lilding.  The  representative  of  each  foreign  oommiMion 
ill  settle  with  the  General  Commissioner  Sie  plan  of  the 
itha  for  the  drcnlation  of  the  pabUo,  and  of  the  earth- 
orki,  which  will  be  exeeoted  at  the  cost  and  nnder  the 
irection  of  the  Imperial  Commission.  Each  representa- 
ve  will  also  arrange  with  the  General  Commissioner,  so 
itolesveat  the  disposal  of  the  Imperial  Commission 
M  portions  of  the  ground  wliich  may  be  in  excess  of  the 
ants  of  his  countrymen,  or  to  obtain  an  addirional  piece 
fgrouDd  from  the  portions  to  which  other  representatives 
My  have  given  up  their  claim.  In  order  to  facilitate  as 
iQoh  as  possible  tne  arrangements  of  the  fbreign  exhi- 
iton  in  the  portions  of  the  park  allotted  to  them,  the 
nperial  Gommisston  will  place  at  the  disposal  of  the  re- 
rwDtatives  for  their  guidance  the  plans  adopted  by  the 
^iDoh  exhibitors  for  arranging  the  animals,  plants,  model 
)ttages,  Ao. 

Art.  9.— An  official  catalogue  of  the  products  of  all  the 
nign  oountriee  will  be  drawn  up,  showing  the  place 
bieti  they  occupy  either  in  the  Exhibition  building  or  in 
M  pirk.  This  catalogue  will  contain  two  alphabetical 
^t*— one  of  the  exhibitors,  the  other  of  the  products  ex- 
iMted.  Foreign  commissioners  are  requested  to  send 
Im  information  neoessaiy  for  the  preparation  of  the  oata- 
)gae  before  the  Slst  of  January,  1866. 
Art.— 10.— Those  States  which  can  only  be  represented 
I  Paris  in  1867  by  a  small  number  of  exhibitors,  and 
Moh  are  besides  in  a  similar  geographical  position,  are 
iqtiested  to  concert  together  so  as  to  insure  a  methodical 
nxiping  of  the  products  of  an  analogous  nature.  The 
nperial  GommisBion  will  place  at  the  disposal  of  the 
ipreieDtatives  of  the  commissions  of  those  Sutes  the 
i*D8  which  have  been  prepared,  with  a  view  to  harmonise 
M  advantages  of  such  a  grouping  with  the  fVindamental 
lie  of  national  representation.  In  the  event  of  these 
luM  being  approved,  the  Imperial  Commission  requests 
M  commissionen  of  these  same  States  to  appoint  in 
^ris  for  each  group  an  agent  whose  duty  it  will  be  to 
ny  them  out.  The  architects  and  officers  of  the 
nperial  Commission  will  a£ford  aasistanoe  gratuitously 
>  these  agents. 

Art.  11 — In  each  section  assigned  to  the  exhibitors  of 
le  lame  country  the  objects  will  be  divided  into  10  groups 
^  06  classes,  vis.  :— 

Ist  Group.— Works  of  art  (classes  1  to  6). 
2nd  Group.— Apparatus  and  applications  of  the  liberal 
ts  (daoKs  6  to  Id). 

drd  Group.— Furniture  and  other  articles  intended  for 
»eUing  houses  (classes  14  to  26). 
4th  Group. — Clothing  (including  fabrics)  and   other 
tides  worn  on  the  person  (classes  27  to  39). 
6th  Group. — Products   (raw    and   manufactured)    of 
'uung  (classes  40  to  46). 

6th  Group. — Instruments  and  processes  of  the  common 
rts  (classes  47  to  66). 

7th  Group.— Food  (fresh  and  preserved)  in  various  states 
f  preptraiion  (dasMS  67  to  73). 
8th  Group. — Live  products  and  examples  of  agricultural 
itablishments  (classes  74  to  82). 
9th  Group.— Live  products  and  examples  of  horticul- 
oral  esublishments  (classes  84  to  88). 
10th  Group.— Objects  exhibited  with  the  special  purpose 
f  improving  the  physical  and  moral  condition  of  the 
eople  (classes  89  to  95). 

^he  objects  which  are  included  in  these  groups  are  given 
Q  deUil  in  the  System  of  ClasaiaGation  (Appendix  A) 
anexed  to  these  regulations.  In  oider  to  avail  itself  of 
my  BuggestioDs  that  may  be  made  by  the  Frenoh  ex- 


hibitors  and  the  Foreign  commissioners,  the  Imperial 
Commission  reserves  to  itself  the  right  to  resolve,  in  the 
successive  editions  of  this  document,  all  doubtful  questions 
to  which  this  first  publication  may  give  rise. 

Art.  12. — No  work  of  art  or  object  exhibited  in  the 
Exhibition  building  or  in  the  Park  may  be  drawn,  copied, 
or  reproduced  in  any  manner  whatever,  without  the  au- 
thority of  the  exhibitor  who  is  the  author  of  it.  The  Im- 
perial Commission  reserves  to  itself  the  right  to  authorize 
the  taking  of  general  views  of  the  Exhibition. 

Art.  18. — }fo  work  of  art  or  object  exhibited  may  be 
removed  before  the  close  of  the  Exhibition  without  the 
special  authority  of  the  Imperial  Commission. 

Art.  14. — Neither  Frencn  nor  foreign  exhibitors  will 
have  to  pay  any  rent  for  the  space  occupied  by  them  in 
the  Exhibition,  but  all  costs  incurred  for  fittings  and  de- 
coration in  the  Exhibition  iNiilding  and  in  the  park  must 
be  borne  by  them. 

Art.  10. — Frenchmen  and  foreigners,  by  the  aot  of  be- 
coming exhibitors,  thereby  bind  themselves  to  adhere  to 
these  regulations. 

Art  18. — Works  by  French  and  foreign  artists,  executed 
since  the  Ist  of  January,  1866,  will  be  received  for  exhibition. 
Art.  19.— The  following  will  not  be  received : — 1.  Co- 
pies, including  those  which  reproduce  a  work  in  a  manner 
different  to  that  of  the  original.  2.  Oil  paintings,  minia- 
tures, water-colour  paintings,  pastels,  designs  and  cartoons 
for  stained  glass  and  frescoes,  without  frames.  3.  Sculp- 
ture in  unbaked  clay. 

Art.  22.— The  number  and  nature  of  the  rewards  that 
may  be  given  in  respect  of  works  of  art,  as  well  aa  the 
constitution  of  the  international  jury  who  will  be  called 
upon  to  act  as  judges,  will  be  decided  hereafter. 

Art.  28.— All  the  products  of  agriculture  and  industry 
will  be  admitted  into  the  Exhibition  with  the  exceptions 
and  limitations  mentioned  in  the  following  article. 

Art.  24. — Detonating,  explosive,  and  other  substances 
of  a  dangerous  nature  will  not  be  admitted.  Spirits  and 
alcohols,  oils  and  essences,  corrosive  substances,  and  gene- 
rally substances  which  may  affect  injuriously  other  pro- 
ducts exhibited,  or  incommode  the  public,  will  only  be 
received  in  strong  vessels,  specially  adapted  for  the  pur- 
pose, and  of  small  dimensions.  Percussion  caps,  fireworks, 
lucifer  matches,  and  other  similar  articles  can  only  be 
received  when  made  in  imitation  and  deprived  of  all  in- 
flammable ingredients. 

Art.  26.— Exhibitors  of  products  of  an  unwholesome  and 
disagreeable  nature  will  be  bound  to  conform  at  all  times 
to  such  measures  of  safety  as  may  be  prescribed  to  them. 
The  Imperial  Commission  reserves  to  itself  the  right  to 
cause  the  removal  of  any  products,  whether  French  or 
foreign,  which  by  their  nature  or  their  bulk  might  appear 
injurious,  unsuitable,  or  incompatible  with  the  objects  of 
the  Exhibition. 

Art.  86.— Exhibitors  of  apparatus  requiring  the  use  of 
water,  gas,  or  steam,  are  to  state,  when  sending  in  their 
application  for  space,  what  amount  of  water,  gas,  or  steam, 
will  be  necessary.  Those  who  wish  to  exhibit  machines 
in  motion  are  to  state  at  what  speed  each  of  these 
machines  is  to  be  driven  and  the  motive  power  which  it 
will  require. 

Art.  89. — The  cost  of  packing  and  carriage  of  the  goods 
sent  to  the  Exhibition,  and  of  the  goods  which  have  been 
exhibited  there,  is  to  be  borne  by  the  exhibitors,  both  to 
and  fro. 

Art.  42.— Packages  from  foreign  countries  must  be 
marked  in  such  a  way  as  to  show  distinctly  whence  thev 
come.  The  Imperial  Commission  will  miJce  arangements 
with  the  Foreign  Commissioners  in  order  that  these 
packages  may  be  transmitted  in  accordance  with  the  regu- 
lations specified  in  Article  40  for  French  packages ;  on 
this  point,  however,  the  Foreign  Commissioners  will  adopt 
the  course  which  they  may  consider  most  advisable. 

Art.  43. — French  and  foreign  goods  will  be  received  in- 
to the  Exhibition  from  the  16th  of  January,  1867,  up  to 
the  10th  of  AUrch  following,  indusive. 
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Art.  44. — The  Exhibition  is  oonstitnted  a  bonded  ware- 
houae.  Foreign  goods  intended  for  the  Exhibition  will  be 
admitted  into  France,  under  bond,  ap  to  the  6th  of  March, 
1867,  by  the  following  ports  and  frontier  towns : — Dun- 
kirk, Lille,  Valenciennes,  Feignies,  Jenmont,  Vireux, 
Givet,  Longwy,  Thionville,  Forbach,  Wissembourg,  Stras- 
bourg, St.  Louis,  Pontarlier,  Bellegarde,  St.  Michel,  Nice, 
Marseilles,  Cette,  Le  Perthus,  Hendaye,  Bayonne,  Bor- 
deaux, Nantes,  St.  Nazaire,  Granville,  Havre,  Dieppe, 
Rouen,  Boulogne,  Calais. 

Art.  46.— The  Imperial  Commission  will  issue  special 
instructions  relative  to  the  period  when  the  materials  for 
the  buildings,  as  objects  for  exhibition,  the  separate  parts 
of  machines  and  apparatus,  heavy  and  cumbersome  arti- 
cles, and  those  which  require  masonry  or  special  founda- 
tions, are  to  be  brought  into  the  precincts  of  the  Exhi- 
bition. Such  works  are  to  be  performed  by  the  exhibitors, 
and  at  their  own  cost,  in  accordance  with  the  plans  sub- 
mitted by  them  for  the  approval  of  the  Imperial  Com- 
missicHQ. 

Art.  46. — The  Imperial  Commission  will  supply  gra- 
tuitously the  water,  gas,  steam,  and  motive  power  for  the 
machines  admitted  under  the  regulation  contained  in 
Article  86.  This  motive  power  will,  except  in  special 
cases,  be  transmitted  by  a  horizontal  main  shaft,  the 
diameter  and  the  number  of  revolutions  per  minute  of 
which  will  be  made  known  by  the  Imperial  Commission 
before  the  81st  of  December,  1866.  The  exhibitors  will 
have  to  furnish  driving  pulleys  on  the  main  shaft,  con- 
necting pulleys,  and  intermediate  shafting  for  the  purpose 
of  regulating  the  proper  speed  of  the  apparatus,  as  well  as 
the  belts  necesBsry  for  each  of  these  motions.  Steam- 
engines  which  require  to  be  supplied  with  steam  from 
their  own  boilers  cannot  be  shown  in  the  Exhibition  build- 
ing, and  special  directions  will  therefore  be  issued  respect- 
ing them. 

Art.  47. — All  other  expenses,  such  as  the  employment 
of  workmen  in  the  building,  the  reception  and  opening  of 
packages,  the  removal  and  charge  of  packing-cases,  the 
construction  of  counters,  stages,  ghss  and  other  cases,  &c., 
the  placing  of  goods  in  the  Exhibition  building  and  in  the 
park,  the  decoration  of  the  stalls,  and  the  return  of  the 
goods,  are  to  be  borne  by  the  exhibitors,  French  as  well 
as  foreign. 

Art.  49.^The  various  stalls  and  fittings  may  be  erected 
in  the  Exhibition  as  fa^t  as  the  buildings  are  completed ; 
they  must  be  commenced  at  latest  on  the  Ist  December, 
1866,  and  must  be  ready  for  the  reception  of  goods  before 
the  16th  of  January,  1867. 

Art.  60.— The  passages  reserved  outside  the  exhibiting 
space  being  strictly  calculated  for  the  purpose  of  circula- 
tion, packages  and  empty  cases  are  not  allowed  to  remain 
therem.  Cases  must  therefore  be  unpacked  as  fast  as 
they  are  received.  The  Imperial  Commij»ion  will  direct 
its  own  oflScers  to  unpack  for  the  exhibitors,  and  at  their 
risk  and  peril  the  cases  left  in  the  pasf^ges  intended  for 
circulation.  From  the  11th  to  the  28th  of  March,  1867, 
the  goods  already  unpacked  and  placed  in  the  stalls  are 
to  be  arranged  and  displayed  for  exhibiton.  The  29th 
and  80th  of  March  are  reserved  for  the  purpose  of  a 
general  cleaning.  A  review  of  the  whole  Exhibition  will 
take  place  on  the  8l8t  of  March.  The  Imperial  Com- 
mission will  take  all  measures  necessary  to  have  the 
Exhibition  complete  in  all  its  parts  by  the  28th  of  March. 
It  will,  therefore  dispose  of  all  those  portions  of  space 
which  on  the  14th  of  January,  1867,  are  not  oocapied  by 
Btalla  ready  for  the  reception  of  goods,  and  of  all  those 
stalls  which  on  the  10th  of  March  do  not  contain  goods 
enough  to  fill  them. 

Art.  61. — Immediately  after  they  have  been  unpacked 
the  cases  that  have  been  used  for  the  carriage  of  the  good^, 
either  in  France  or  from  abroad,  are  to  be  removed  by 
the  exhibitors  or  their  agents.  If  they  should  fail  to  do 
this  without  delay,  the  Imperial  Commission  will  remove 
the  cases  and  packing,  and  will  not  be  in  any  way  respon- 
nble  for  their  preservation. 


Art.  62. — Special  instructions  will  be  pobliihsd  ben- 
after  for  the  organisation  and  arrangement  of  the  pio. 
ducts  and  objects  for  exhibition  which  are  to  be  pboed  ig 
the  park. 

Art.  68. — The  name  of  the  producer  will  be  affixed  ip 
the  goods  exhibited.  The  name  of  the  retailer  itg 
usually  acts  as  his  agent  may  be  added  with  th«  pro- 
ducer's consent.  The  Imperial  Commission  will,TlA 
required,  make  arrangements  for  the  exhibition  of  goodi 
under  the  name  of  the  retailer  when  they  are  not  leot  (r 
exhibition  by  the  proiuoer. 

Art.  64. — ^Exhibitors  are  requested  to  insert  after  the 
own  names,  or  the  names  of  their  firms,  the  nmnd 
those  persons  who  have  contributed  in  a  special  nuDfierto 
the  merit  of  the  products  exhibited,  either  as  iBTOKonar 
designers,  or  by  some  process  of  manufacture,  orb.raae 
remarkable  skill  in  the  workmanship. 

Art.  55, — The  cash  price  of  the  objects  exhifaU  uA 
the  place  where  they  may  be  purchased  may  be  otti 
This  information  must  be  given  upon  all  objecta  iaiiicd 
in  Class  91.    In  all  the  classes  the  prices,  if  itated.KS 
be  adhered  to  by  the  exhibitor  as  respects  the  iRTe, 
under  penalty  of  exclusion  from  oompetitioD.    Odjn 
sold  may  not  be  removed  before  the  close  of  the  £ihii»> 
tion  without  the  special  permission  of  the  Imperial  Cob- 
mission. 

Art.  66. — The  Imperial  Commission  will  take  ever 
means  to  presei've  from  damage  the  articles  exhilM 
but  it  will  not  hold  itself  in  any  way  respooeible  for  uy 
loss  by  fire,  or  for  any  accident,  damage,  or  injair,  f9t 
or  small,  which  may  happen  to  them,  from  wbatevff 
cause  it  may  arise.  Exhibitors  must  take  opoo  tbea- 
selves  the  expense  of  insurance  if  they  shoold  lee  dio 
avail  themselves  of  that  precaution.  The  goodi  exhibit*! 
will  be  watched  by  the  necesury  staff,  but  the  CommS' 
sion  will  not  be  responsible  for  any  thefts  or  embeztk- 
ments  which  may  be  committed. 

Art.  67. — A  special  notice  posted  in  the  ExhibitioB 
building  and  in  the  park  will  make  knowD  the  itaiF  ip; 
pointed  to  organise  the  interior  of  the  buildtog.  It  «>!; 
also  contain  the  names  of  the  officers  whose  dair  it  v- 
be  to  give  assistance  to  the  exhibiton,  and  to  watch  orff 
the  security  of  the  Exhibition. 

Art.  68.— A  ticket  will  be  delivered  to  each  ezhibiur. 
which  will  give  him  free  admission  to  the  £zbibitic: 
This  ticket  will  not  be  transferable.  If  it  eboold  t« 
proved  that  the  exhibitor  has  lent  or  given  bis  ticket  (> 
some  other  person,  it  will  be  forfeited  without  ^i^^ 
to  further  proceedings  at  law.  To  secure  the  ctn^' 
out  of  this  regulation,  the  ticket  of  admisnon  mnrt^ 
signed  by  the  holder,  who  will  have  to  enter  the  Kxbi^ 
tion  by  certain  preecribed  doors  only,  and  be  ouy^ 
required  to  establish  his  identity  by  signing  his  Dioes 
a  book  to  be  kept  for  that  purpose. 

Art.  69.— Exhibitors  wiU  be  allowed  to  hsTe  tSe: 
goods  taken  care  of  by  the  agents  they  may  select,  Is: 
they  must  be  approved  by  the  Imperial  Conmtf* 
Personal  tickets  of  free  admission  will  be  given  to  tb^ 
agents  under  the  conditions  laid  down  In  the  fcveg^. 
Article.  An  exhibitor's  agent  can  only  receive  one  tick<»  ^ 
admission  whatever  number  of  exhibitors  he  may  repn^'^ 

Art.  60.— Exhibitors  or  their  agents  mnsi  not  W'* 
visitors  to  make  purchases ;  they  will  confioe  thcoiie.« 
to  aniwering  inquiries,  to  handing  the  address  cardi.  F^-" 
spectuses,  and  lists  of  prices  which  they  may  be  leked :' 

Art.  61.— The  Imperial  Commission  wiU  fix  bereU»^ 
the  prices  of  admission  to  be  paid  by  visitors  in  order  to :« 
admitted  into  the  Exhibitioo. 

Art.  62.— An  International  Jury  for  makiogtbeanT* 
will  be  formed,  divided  into  nine  groups,  contspoi^ 
with  the  nine  groups  of  the  products  of  agricoltartj* 
industry  enumerated  in  the  system  of  dassificatioo.  '^ 
II.)  The  number,  the  nature,  and  the  varioof  gn^ 
of  the  awards,  as  well  as  the  constitution  and  (od^'J 
of  the  jury  whose  duty  it  will  be  to  apportioa  tbco.*^ 
be  published  hereafter. 
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Art.  63. » The  objects  will  be  studied  and  experiments 
coDdacted  under  the  direction  of  the  membem  of  the  jury, 
and  of  a  sdentifio,  agricultural,  and  industrial  commission, 
appointed  by  the  Imperial  Commission. 

Art.  65. — immediately  after  the  close  of  the  Exhibition 
the  exhibitors  must  begin  to  pack  and  remove  their  goods 
and  fittings.  This  operation  must  be  completed  before  the 
dOth  of  November,  1867.  After  that  date,  the  goods, 
cases,  and  fittings  which  may  not  have  been  taken  away 
by  the  exhibitors  or  their  agents  will  be  removed  and  de- 
posited in  a  public  warehouse  at  the  cost  and  risk  of  the 
exhibitors.  The  objects  which  by  the  80th  of  June,  1868, 
may  not  have  been  removed  from  that  warehouse  will 
be  publicly  sold,  and  the  net  proceeds  of  the  sale  will  be 
applied  to  some  work  of  charity. 


The  following  is  the  form  of  application  for  space: — 

OmmiUee  of  Council  on  Edueatwn.^-Seienee  and  Art  De- 
partment, South  Kmsmgton  iftiMtim.—- iVb.  4t,'^J>mand 
Jar  Space, 

llameand  Christian  Name  of  Applicant, 

or  Name  of  Firm 

Nature  of  Buainess  carried  on „. 

Addreis — 

No.,  street,  or  square  

Name  of  town 

Kature  of  goods  to  be  exhibited 

Space  the  applicant  is  prepared  to  occupy — 

Length  ...  feet.    Breadth  ...  feet.    Height  ...  feet. 
Bematks — 

It  is  requested  that  this  return,  when  filled  up,  may  be 
forvrarded  not  later  than  the  28th  February,  1866,  ad- 
dresaed  to  "  The  Secretary,"  South  Kensington  Museum. 
"  Paris  Exhibition,  1867,"  in  the  comer. 


Sm  %tii. 


BoBOEADX  SooiETT  OF  FiNE  Abts. — The  Soci^t6  des 
Amis  des  Arts  of  Bourdeaux  has  just  published  the  report  of 
its  fourteenth  exhibition.  The  number  of  works  exhibited 
amounted  to  547,  of  which  all  but  forty  were  sold.  163 
of  those  sold  realised  more  than  £8,000.  Tho  exhibition 
was  so  well  attended  that  the  time  of  its  duration  was 
extended  nearly  two  months.  Of  the  purchases,  two 
paintings  and  four  bronzes  were  acquired  for  the  museum 
of  the  town.  The  society  bought  fifty-three  works  for  a 
nun  total  of  nearly  £900 ;  these  were  distributed  amongst 
its  members  by  lot.  The  rest  of  the  purchases  were  mwdo 
by  private  persons.  The  total  sums  expended  for  works 
of  art  at  the  fourteen  exhibitions  of  the  society  amount  to 
Dearly  £25,000.  The  receipts  of  the  society  exhibit  a 
Tegular  annual  increase;  the  numlier  of  subscriptions 
amounted  this  year  to  more  than  £900,  and  the  whole 
expenses,  including  the  carriage  of  the  works  exhibited,  to 
no  more  than  £B60.  The  Emperor,  the  General  Council 
of  the  Department,  and  the  Municipal  Council  contribute 
to  the  exhibition. 

Two  PioTUBEs  BY  RuBENs. — Two  important  works  of 
this  great  master,  which  have  been  lost  right  of  for  some 
time,  are  now  in  the  hands  of  an  amateur  in  Paris.  One 
represents  St.  Veronica,  the  other  the  regency  of  Marie 
do  filedids.  The  former  was  executed  in  Italy,  and  the 
Venetians  and  the  Romans  both  claim  the  inspiration,  as 
regards  style,  for  their  schools;  of  this  picture  M. 
Auguste  Conder,  of  the  French  Institute,  says:—"  1 
have  never  sc'cn  a  picture  which  expresses  poignant 
grief  more  eloquently.  What  poetry,  what  colour, 
what  effect  of  light,  what  marvellous  gradations  of 
tmtsi  The  head  of  Christ  has  such  an  expref^sion  of 
fuppressed  sorrow  and  resignation  that  one  cannot  avoid 
being  profoundly  affected  by  it."  The  other  picture 
was  executed    lor  the  Gallery   of    the   Luxembourg, 


and  its  abstraction  is  not  accounted  for.  Marie  de 
Medicis  has  one  foot  in  a  boat,  which  represents  France ; 
her  left  hand  holds  an  oar,  while  her  right  is  in  that  of 
Minerva ;  the  goddess  tramples  under  foot  old  Silenus, 
who  here  represents  the  passions  of  the  multitude.  On 
the  right  of  Minerva  is  Mercury,  with  one  knee  on 
Silenus,  and  the  right  arm  supports  a  horn  of  abundance, 
and  his  left  the  crown  and  sceptre  of  France.  Zephyr 
seises  a  butterfly,  symbol  of  pleasure  and  thoughUesB- 
ness.  Above  is  Cupid,  who  holds  a  laurel  crown  in  one 
hand  and  a  palm  branch  in  the  other.  The  drawing  and 
colouring  of  the  picture  resemble  those  of  Titian,  with  the 
exception  of  the  figmre  of  Silenus,  which  recals  the  style 
of  Giorgione.  The  Venetian  critic  has  said  of  this  pic- 
ture:— **  The  allegory  of  ^arie  de  Medicis,  in  four 
principal  figures,  is  of  such  remarkable  beauty,  that  the 
composition  may  be  called  a  poem  in  painting,  to  snoh  an 
extent  has  the  great  Rubens  shown  himself  a  painter- 
poet  in  this  picture."  The  discovery  of  two  such  works  is 
an  important  event. 


QcrrtGH  ▲HD  WiBB  in  Algesua. — A  report  by  Consnl- 
General  Churchill  says  that  in  1863,  7,455  acres  of  land 
were  sown  with  cotton  in  Algeria,  and  the  produce  was 
3,548,360  lbs.,  of  which  upwards  of  three  millions  were 
produced  in  the  province  of  Oran,  which  appears  to  be 
better  suited  for  this  jparticolar  cultivation  than  Algiers 
or  Coostantine.  The  French  government  is  making  great 
efforts  to  increase  its  growth,  and  is  granting  a  premium 
on.  the  exportation  of  native  cotton,  calculated  to  allow 
the  cultivator  a  reasonable  profit.  Without  such  a 
premium,  even  with  the  actual  high  prices,  cotton  could 
not  be  grown  cheap  enough.  The  expense  attending  the 
cultivation  of  cotton  in  Algeria  is  on  an  average  £16 
per  acre  for  the  first  year,  when  the  soil  has  to  be  prepared 
for  this  particular  kind  of  cultivation,  and  £9  128.  per 
acre  the  following  years.  In  1863  eleven  twelfths  of  the 
cotton  produced  in  the  province  of  Algiers  was  Georgian 
long  thread,  and  the  remainder  Louisiana  short  thread. 
But  it  appears  that  there  is  an  objection  to  Algerian  cot- 
ton, arising  from  its  being  generally  badly  sorted  and 
cleaned,  and  the  fibre  is,  moreover,  knotty  and  deficient 
in  strength.  The  cause  of  this  last  defect  is  supposed  to 
proceed  from  the  fact  of  the  produce  being  ginned  before 
sufficient  time  has  been  given  it  to  ripen.  The  best  quali- 
ties of  the  crop  of  1863  were  sold  at  Algiers  at  the  rate 
of  £5  168.  the  cwt.  of  unginned  cotton.  In  1861. 13,745 
acres  of  land  were  cultivated  with  the  vine,  and  produced 
8,835  tuns  of  wine.  In  1862, 16,062  acres  were  under 
cultivation,  yielding  4,629  tuns  of  wine,  besides  20 
millions  of  pounds  of  grapes.  The  wine  produced  is  as 
yet,  however,  of  an  inferior  quality.  Its  flavour  is  not 
unlike  that  of  the  sweet  wines  of  Spain  and  Portugal, 
and  it  is  very  heady. 

Maizb  Suqar. — Monsieur  B.  Doreau,  the  editor  of  the 
Journal  det  Fabrieants  de  Sucre,  gives  the  following  ac- 
count of  the  attempts  that  have  been  made  In  France  to 
extract  sngar  from  maize : — *'  At  the  time  of  the  conti- 
nental blockade,  when  we  were  at  war  with  England,  and 
when  France  and  a  considerable  portion  of  Europe  besides 
was  deprived  of  colonial  produce,  attempts  were  made  to 
undertake  on  a  grand  scale  the  manufacture  of  grape 
sugar,  and  experiments  were  made  with  different  plants 
in  order  to  obtain  sugar :  the  maize  was  one  of  these,  and 
Parmentier  pursued  his  researches  in  order  to^  extract 
sngar  from  it :  this,  however,  he  only  succeeded  in  doiug 
ill  the  form  of  non-crystallisable  syrup.  These  researches 
are  set  forth  in  his  work  on  the  *  Manufacture  of  Syrups,* 
which  bears  the  date  of  1813.  Ten  years  later,  Marabelli, 
of  Pavia,  extracted  sugar  from  the  maize;  then  came 
Burget,  Deyeux,  Pictet  (1811),  Dr.  Neuhold,  Pallas 
(1824),  Biot,  and  Sobeiran.    But  no  part  of  theae  experi- 
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meDts,  80  far  as  I  have  read,  established  the  fact  thai  a 
really  cry'stallisaUe  sagar  ooold  be  made  from  maiae; 
^rup  only  was  extracted.  In  1842,  some  ezperlmeDts 
vere  made  in  Loairiana,  which  clearly  proved  thai  the 
sogar  com  oontained  a  large  portion  of  erystalUsable  sngar, 
bat  I  am  not  aware  that  they  succeeded  in  practically  ob- 
taining any  quantity.  The  extraction  of  Kigar  seems  to 
present  great  difficulties.  Nevertheless,  M.  Nenhold  soo- 
ceeded  in  extracting  about  70  or  71  litres  of  juice  from 
1,000  maiie  stems;  and  from  this  be  has  extracted 
12  lbs.  of  good  ajrrop,  and  this  again  fhmished  him  with 
9j^  lbs.  of  crystallised  sugar,  and  8)  lbs.  of  mdUasse. 
W  hether  this  product  deswved  the  name  of  eiystalliaable 
sugar,  and  whether  it  could  stand  a  comparison  with  thai 
which  we  get  from  the  eaile,  I  do  not  know.  M.  La* 
panouse  has  repeated  Keuhold's  experiments,  and  from 
100  lbs.  of  canes  extraoted  about  9  or  10  lbs.  of  good 
syrup.  M.  Piallas  could  only  get  860  grammes  of  ayrop 
from  7  kilogrammes  of  maiae  cane — about  a  fourteenth 
part.  That  maize  contains  a  considerable  amount  of 
sugar  is  evidenia  b»i  at  what  p«riiottlar  period  in  the 
growth  of  the  plant  the  sugar  is  crystallisable,  and  what 
quantity  can  be  practically  extraoted  from  it,  is  the  im- 
portant point  not  yet  resolved." 

Tea  in  Cxtlon, — It  appears  that  the  cultivation  of  tea 
has  been  tried  to  some  slight  extent  in  Osylon,  and  there 
seems  to  be  no  doubt  that  it  can  grow  tea  as  weB  as 
Southern  India  or  Assam.  It  is  possible  that  in  the  course 
of  a  few  yean  a  fresh  sotffoe  of  supply  may  be  added  to 
the  numerous  places  of  production  which  of  late  have  eon- 
tributed  to  swell  our  Imports.  At  present  the  planters 
of  Geykm  appear  almosi  dependent  on  the  oultlvatk»  of 
coffee. 

Zanti  PKraoLKCM. — ^A  company  has  been  f^ffmed  for 
developing  a  valuable  petroleum  property  in  Zanle,  one 
of  the  Ionian  islands.  There  are  two  valuable  sprfaiM  of 
it,  which,  there  is  good  reason  to  believe,  have  yielded 
this  product  for  more  than  ^,000  years.  The  historian 
Herodotus  referred  to  these  oil  nyrings  in  the  foUowing 
terms : — **  I  myself  have  seen  pitch  drawn  up  out  of  the 
water  from  a  lake  in  Zacynthus  (Zante).  At  the  place  1 
speak  of  there  are  a  number  of  lakes,  but  one  is  larger 
than  the  rest,  being  70  fset  every  way,  and  two  fathoms 
in  depth.  Here  they  let  down  a  pole  into  the  water,  with 
a  bundle  of  myrtle  tied  to  one  end,  and  when  they  raise 
it  again  there  is  pitch  sticking  to  the  myrtle,  which  in 
smell  is  like  to  bitumen,  but  in  all  else  is  better  than  the 
pitch  of  Pieria.  (Note  by  Rawlinson— "  The  pitch  of 
Pieria  was  considered  the  best  in  Greece.")  This  they 
pour  into  a  trench  dug  by  the  bike's  side,  and  when  a 
ffood  deal  has  been  got  together,  they  draw  it  off  and  put 
It  up  in  Jan."  (Rawlinsoo's  Translation,  Book  4,  Chap- 
ter  195.)  Rawlinsou  adds  **  Zante  still  produces  large 
quantitiee  of  mmeral  pitch."  Dr.  Chandler,  writlog 
before  petroleum  was  known  as  an  article  of  commerce, 
thus  describes  the  «'  tar  springs,"  as  he  calls  them,  of 
Zante:— «*  The  tar  is  produced  in  a  small  vall^  about 
two  hours  from  the  town,  by  the  sea,  and  encompassed 
with  mountains,  except  towards  the  bay.  The  spring 
which  is  roost  distant  and  apt  for  inspection  rises  on  the 
ftirther  side,  near  the  foot  of  the  hill.  The  well  is  circular 
and  four  or  five  feet  in  diameter.  A  shining  film-like 
oil  mixed  with  scum  swims  on  the  trip ;  you  remove  this 
with  a  bough  and  see  the  tar  at  the  bottom,  three  or  four 
feet  below  the  surface.  ♦  ♦  ♦  ♦  We  filled  some 
vessels  with  tar,  by  letting  it  trickle  into  them  from  the 
boughs  which  we  immened,  and  this  is  the  method  used 
to  gather  it  into  pits,  where  it  is  hardened  by  the  sun,  to 
be  barrelled  when  the  quantity  is  sufificient.  (Chandler's 
Travels,  vol.  2.)  The  demand  in  Europe  for  petroleum, 
both  for  lubricating  and  lighting  purposes,  is  rapidly  in- 
creasing, as  appean  from  the  foUowingqtiantities  imported 
mto  Europe  from  the  United  States  during  the  last  four 
?S?»  ^J«-'— 1.194,«82  gallons  in  1861;  10,887,701  in 
1862;  28,161,191  in  1863;  31,787.961  in  1864.  Dr. 
Paul,  in  his  report,  states  that  as  much  as  five  battels  a 


day  may  be  ooUeoted  from  these  wells,  and  Dr.  Joba 
Davy,  who  visited  the  wells  in  1824»  states  thst  osi 
hundred  barrels  had  been  eoUeeted  in  one  year.     Thai 
estimates  may  both  be  ftur  from  the  actnal  yield,  mmik 
material  has  hitbwto  been  eoQeoted  only  at  timss  vh« 
it  happened  to  be  wanted ;  but,  without  speeial  amiige* 
raents  for  ganaing  the  daily  flow  of  petroleum  fron  tib 
weUs,  and  wiUiont  precise  observatione,  asteading  ow 
some  time,  it  would  be  impOMble  to  form  a  morssccnto 
estimate  aa  to  the  quantity  of  the  spontaneous  erndtfios, 
It  tt  important,  however,  to  remember  that  this  endslia 
is  to  be  regarded  only  as  the  hidex  of  a  anbtenanean  itonif 
petrolenm,  and  that  it  ia  oertainly  much  more  coeddmUi 
than  has  been  obeerved  in  the  case  of  other  abundaat  nsM 
of  petroleum,  such  as  those  of  America,  for  hiilanoi,«hsi 
the  indications  of  the  existence  of  petroleum  aamd 
mere^  in  th«  greaey  oharaoter  of  the  water  fnm^ap, 
or  the  presence  of  a  film  of  oil  on  the  surface  of  n^ 
water  m  the  neighbourhood.    Another  circnmittfnaa* 
nected  with  this  exudation  in  Zante  appean  to  be  lu^ 
significant  of  the  existence  of  a  considerable  subtefnua 
source  of  supply.    Tlua  is  the  very  gfieat  length  ef  Im 
during  which  the  large  apontaneoua  flow  above  nftmd 
to  has  continued  without  any  artiftoial  aid.    Thvike 
description  of  the  wells,  given  by  Herodotus  meiitks 
2,000  yean  ago,  from  hia  observatioD  of  them,  it  aboit 
equally  applicable  at  the  present  time. 


tfoloidts. 


AoRioux^uvn  IX  YicfrQBiA.*-Tbe  Lmlative  Gonpl 
hM  published  a  return  that  throws  some  light  on  the  4ii> 
puted  point  as  to  whether  the  agrionltural  or  the  mrtfln) 

Produce  was  of  the  greater  value  to  the  ooloqy  of  Vietoi^ 
?he  returns  show  that  the  number  of  acres  oocopied  bv 
farmers  in  1864  was  2,697,981,  and  by  equatin 
31 ,683,306.  The  value  of  the  agricultural  produce  lued 
in  that  year  was  £3,676,V60,  and  of  the  produce  rsiied  bj 
the  squatters,  £3,816,793.  Thus  tbe  ftrmen  railed  i 
greater  amount  of  produce  than  the  equatters,  and  frca 
lesB  than  a  tenth  part  of  the  land,  the  year  havlagakf 
been  a  most  un&veurable  one  for  the  farmers,  ss  oviag  ^ 
a  &ilure  of  the  crops  the  yield  of  wheat  was  lea  thui  teV 
of  an  average.  The  totsl  number  of  persons  eogsgcd  it 
agricultural  pursuits,  both  male  and  fomale,wai  4l4i& 
and  in  pastoral  pursuits,  9,794.  The  value  of  maehiBOT 
used  by  the  farmers,  including  one  steam-ploqgh  sod  « 
steam-engine  used  for  irrigation,  reaping  and  thRShi^t 
machines,  Ac,  was  calculated  ik>  be  about  £1^,^ 
whibt  the  number  of  men  in  attendance  on  theMBft* 
chines  was  almost  equal  to  the  number  employed  bjr  ihi 
squatters  for  all  purpooes.  To  the  above  amooiri  a 
jE:3.676,260  should  be  added  £1,136,716,  the  deOini 
value  of  flour,  wheat,  &o.,  imported,  to  show  the  qoifi' 
tities  required  for  the  annual  consomption  of  the  ooksj- 

KsBossMK  »  Kxw  South  Walks.— The  diKoreiT  ii 
this  colony  of  mineral  shale,  'pfodudng  keroaeiM  ol « 
more  extensive  than  is  generally  supposed.  A  ^^^ 
and  paraffine  oil  company  has  already  been  estsUiM 
and  numerous  truck-loads  of  their  raw  material  m  ^ 
warded  by  rail  to  Sydney.  The  distriol  of  the  Bmi^ 
appears  to  be  very  rich  in  this  mineral.  TheexiBB** 
tfons  and  experiments  that  have  been  made  *i^  *"  JJ 
justify  very  saii^guine  expectations.  The  exteusife  ve » 
this  shale  in  the  manufacture  of  gas  wiU  imjton  » 
quality.  . 

TuBBB  Tbadx  nr  Wnsr  AranuLU.— Thii  wi> 
progrearing  flivottrably ;  all  the  stations  are  fblly  ^^f^ 
m  cutting  timber,  laige  orders  haviog  been  receivw  tf 
exportation  to  South  Australia,  Calcutta,  and  Boa^f 
There  appears  to  be  ample  encouragement  fbr  a  r***?' 
tension  of  cutting  operations,  and  it  is  expected  tlut  tbt 
timber  trade  of  this  colony  will  greatlyhmais. 

BarriBH  PnoPBiTY  w  Vicroau.— The  CmW*-*"* 
returns  show  that  foor-fiilhs  of  the  diipa  maim^ 
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qo«atiDg  Port  Philip  ira  the  property  of  B^iidi  owwn, 
paA  that  of  iheir  total   estimated  ?alae,  £4,770,000, 
£4,000,000  representa  the  interest  that  British  merclla^ts 
have  in  them.    The  cargoes  brought  Ijiy  these  ships  from 
the  United  Kingdom  aad  from  Britiah  pooessiooa  an 
vaiaed  at  £10,000,000,  and  the  colonial  produce  they  take 
away,  ceomstrng  chiefly  of  gold    and  wool,  is  worth 
£9,750,000.    Both  the  ships  and  cargoes  are  Ibr  the  most 
part  iosoied  in  British  offices.    The  property  of  the  bank- 
ing and  other  financial  institutions  in  Yictom  is  estimated 
at  £10,000,000,  and  £8,000,000  of  this  amount  may  be 
md  to  represent  British  capital,  whilst  the  stocks  of 
British  merchandise  stored  m  the  Melbourne  warehouses 
are  seldom  of  leas  valoe  than  £5,000,000— about  suiBoient 
for  six  months'  oonsamptlon.    It  is  feared  that  the  clip  of 
wool  will  be  imuaually  light  this  season,  the  sheep  havmg 
BQffered  much  from  scarcity  of  food ;  azid  the  result  of  the 
lambing  season  is  not  satisfactory. 


SttUicstiaiu  Itml. 


1  RioHABD  Ck)BDEN.    (Paris;  folio.)^This¥«lmn«lB  a 
aplendid  teetiiiionial  to  the  memoiy  of  Richard  Ck>bdeD, 
furnished  by  several  of  his  most  intimate  friends  in 
France.      The  introduction  ia  by  M.  £mile  de  Giiaidin, 
who  sketches  the  servkses  of  Mr.  Gobden  during  the  last 
quarter  of  a  centoiy.    M.  Michel  Chevalier  contributes 
a  long  and  minute  biography  of  his  late  friend  ;  and  M. 
Csstagnaiy  haa  ooUeeted  and  arranged  the  expressions  of 
^pathy  which  issued  on  the  receipt  of  the  sad  newa  of 
Cobden's   death  from  the  press,  the  tribune,  and  the 
official  world,  including  an  autograph  letter  from  the 
Emperor  and  one  from  Prince  Napoleon.    The  volume 
is  illustrated  by  a  fine  portrait  of  Mr.  Cohden,  and  a 
figurative  frontiapieoe.      The  Imperial  letten,  the  bio- 
graphy  by   M.  Michel  Chevalier,  and   a    long   letter 
addressed  to  the  latter  by  Mr.  Cobden,  are  all  printed  in 
fac'timile,  and  the  whole  is  executed  with  the  greatest 
Bare,  and  printed  on  the  finest  paper.    It  is  a  memorial 
vhich  the  family  of  Richard  Cobden  must  regard  with 
deep  though  melancholy  satisfaction.    It  is  not  often  that 
one  country  pays  such  a  tribute  to  the  memory  of  the  son 
Df  another. 

Lb  Pabthbhon.  By  M.  Marchal.  (Paris.)— M.  Mar- 
ihal,  the  author  of  an  interesting  book  of  travels  in  Sens- 
^  and  ChiAa.  has  published  at  once  a  reproach  and  an 
appeal  to  ibe  nations  of  Europe  in  favour  of  the  artistic 
emaina  of  ancient  Greece.  Me  complains  not  only  that 
re  despoil  the  classic  land  of  the  finest  remains  of  her 
srmer  glory>  but  that  we  do  not  aid  her  in  preserving, 
nd,  as  far  as  possible,  reconstructing  the  temple  raised  by 
^ericles  to  "  Human  wisdom,  personified  in  Minerva." 
t  appears  that  some  persons  have  conceived  the  idea  of 
inverting  the  Parthenon  into  a  danqiog  hall,  and  against 
ich  profanation  M.  Marchal  protests  energetically ,  and  in 
lis  protest  assuredly  all  lovers  of  art  and  all  elevated 
linds  will  cordially  join ;  but  if  the  government  of 
Greece  cannot  protect  the  monuments  of  her  own  glory, 
lere  is  not  much  probability  of  other  nations  doing  for 
or  what  she  does  not  exhibit  an  inclination  to  do  for 
erself.  On  the  other  hand,  the  manifestation  of  a  desire 
»  preserve  the  Parthenon  and  other  ruins  would  doubt- 
89  soon  induce  others  to  aid  in  the  work. 

GUIDB    TUEOfilQUE   ET     PbATIQUE    DE    L'AmATEUB     DB 

ABL£AT7x.  By  T.  Lejeuuc.  (Paris.  8vo.) — The  appear- 
ice  of  the  6rBt  and  second  volumes  of  this  work  was 
»ticed  in  the  Journal  of  the  9th  of  December  last.  The 
ird  and  concluding  volume  has  recently  been  issued. 
contains  an  alphabetfeal  list  of  the  painters  of  all 
iiools,  from  the  earliest  period  to  the  present  time,  about 
ne  thousand  in  all,  with  the  place  and  dates  of  birth 
d  death,  saLes  with  prioes  of  important  pictures,  and 
ler  information  not  included  in  tne  body  of  the  work. 


The  remainder  of  the  volume  ia  occupied  by  an  alph%r 
betical  list  of  signatures,  monograms,  and  marks  of  artists, 
executed  in  fae-simiU,  probably  the  most  complete  yet 
published.  M.  Lejeune  had  peculiar  advantages  in  the 
construction  of  this  table  ;  he  is  one  of  a  family  of  artists 
and  collectors  well  known  in  the  arts  for  a  century,  and 
the  present  list  is  the  result  of  the  labour  of  his  predeces- 
sors, enlarged  and  corrected  by  himself  during  his  long 
experience  as  restorer  of  pictures  in  the  Imperial  galleries 
of  France,  and  as  conservator  of  sevezal  veiy  important 
galleries,  including  those  of  Duchiltel,  Fould,  de  Morny, 
and  Soult,  and  from  his  researches  abroad.  As  an  instance 
of  the  corrections  may  be  mentioned  that  of  the  name  of 
a  well-known  artist,  which  has  usually  been  written 
Memling,  but  which  M.  Lejeune  clearly  shows  to  have 
been  Hemlin^,  the  error  having  arisen  fh>m  a  peculiar 
form  adopted  by  that  painter  for  the  initial  letter  of  his 
name.  The  carefhl  execution  of  the  blocks  of  these 
monograms  and  signatures  gives  great  value  to  the  vork. 


ISiBttt 


Pabis  EzHiBrnox  of  Ihseots.— This  curious  exhibitioo 
has  attracted  the  attention  of  men  of  science  and  agricul- 
turists, but  most  particularly  of  those  who  are  interested  in 
the  rearing  of  bea  and  silk  worms,  which  naturally  occupy 
the  chief  places.    The  collection  of  bee-hives,  some  shown 
in  operation,  and  of  other  matters  connected  with  the 
rearmg  and  management  of  these  interesting  insects,  is 
considerable,  and  presents  forms,  in  some  instances,  strange 
to  English  eyes.    In  addition  to  the  bees  themselves  and 
the  material  referred  to,  are  specimens  of  their  products 
and  of  the  artides  into  which  they  enter,  such  as  hooey, 
wax,  mead  or  hydromel,  sweetmeats,  and  confectionary. 
The  largest  portion  of  the  exhibition,  however,  was  occupied 
by  matters  connected  with  the  production  of  silk.    An 
admirably  arranged  collection  was  shown  by  M.  Jules  Rieu, 
of  Valr^aa,  in  the  department  of  Vaucluse,  including  the 
white  and  yellow  cocoons  of  the  Japanese  silk  worms, 
introduced  into  France  in  1863,  and  extensively  bred  by 
M.  Rieu ;  gi-een  cocoons  also  from  Japan,  intxxxluced  in 
the  present  vear ;  silk  spun  fi*om  these  various  cocoons ; 
models  of  the  fhunes  and  other  material  used  in  the  silk 
cultivation ;  and  specimens  of  the  insects  themselves  in 
the  various  stages  of  their  existence.    M.  Guerin-Mene- 
ville,  M.  H.  Givelot,  and  others,  exhibited  numbers  of  the 
Bombyx  cyrUhia,  and  of  other  worms  produced  by  the 
croesinff  of  the  former  with  the  Bombj/z  arrindia,  feeding 
on  the  leaves  of  the  ailanthos,  and  also  several  chamt)erB 
containing  cocoons  and  hundreds  of   enormous  moths 
depositing  their  eggs.    Others  show  products,  preparations 
and  sketches  of  the  Bombyz  yama  mai,  a  very  large  green 
worm  that  feeds  on  the  oak,  and  of  many  other  new  and 
curious  species.     But  the  ailanthus  worm  seems  to  have 
attracted  the  greatest  attention,  and  its  cultivation,  as 
already  stated  in  the  Journal,  is  rapidly  extending.    M. 
Givelet,  who  published  a  report  on  the  subject  not  long 
since,  read  a  paper  at  the  exhibition  some  time  since,  and 
promises  a  more  complete  account  of  the  best  method  of 
bringing  this   worm  into  cultivation  on  a  large  scale 
during  the  coming  winter.     This  gentleman  commenced 
planting  the  ailimthus  at  the  Chateau  of  Flamboin  in 
1860,  and,  after  some  misfortunes  and  disappointments, 
completely  succeeded  in  the  breeding  and  rearing  of  the 
worms.    He  reports  that  during  the  present  season  he 
has  collected  about  twenty  thousand  cocoons,  and  that 
about  three  times  that  nuuiber  are  now  on  the  trees  in  his 
plantation.     The  museum  of  Natural  Histoiy,  at  the 
Jardin  da  Flantes,  contributed  a  fine  collection  of  insects, 
with  specimens  of  timber  and  other  substances  which  have 
suffered  from  their  ravages ;  also  some  remarkably  large 
spedoiens  of  lobsters,  and  crayfish  from  American  waters. 
Another  remarkable  collection  of  insects  is  from  Mr.  T. 
Glover,  the  entomologist  attached  to  the  Department  of 
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Agrioultiire  at  Washington.  M.  E.  MooqneiyB,  of 
Evreuz,  hai  an  admirable  exhibition  of  coleopterous  and 
other  insects  which  feed  on  the  vine,  cereals,  and  other 
industriid  plants.  Dr.  Engine  Robert  contributed  a  series 
of  sections  of  trees  ravaged  by  zylophargous  insects, 
together  with  illustrations  of  the  methods  which  have 
been  adopted  by  the  authorities  of  Paris  and  other  places, 
under  his  superintendence,  for  their  destruction.  There 
were  other  collections  of  more  or  less  importance,  and, 
amongst  the  curiosities  of  the  exhibition,  a  landscape  pro- 
duced  entirely  by  the  arrangement  of  yarious  coloured 
beetles.  Apparatus  and  powders  for  getting  rid  of  certain 
classes  of  noxious  insects  were  numerous  in  the  exhibition, 
amongst  which,  judging  from  the  number  of  medals  and 
awards  granted  to  the  discoverer,  the  powder  produced 
from  the  flowers  of  the  Pyrdhrum  WUUmoti  seems  to  hold 
the  highest  place.  It  appears  that  the  flowers  of  various 
plants  of  this  family  are  extensively  used  in  Persia, 
Armenia,  and  other  countries,  for  like  purposes.  The 
Persian  powder  is  said  to  be  composed  chiefly  of  the 
flowers  of  the  P^ethrum  cameum,  while  the  ^jmenians 
prefer  the  Pyrethrum  roteum. 

Gbbat  Aqukouot. — The  conveyance  of  the  waters  of 
the  river  Dhuis  to  Rltis  ranks  amongst  the  most  import- 
ant public  works  of  its  class,  and,  being  just  completed,  a 
short  account  of  the  undertaking  will  not  be  uninteresting. 
The  object  is  the  increase  in  the  supply  of  the  amount  of 
water  for  the  consumption  of  Paris,  and  especially  that  of 
the  higher  levels  of  the  city.      The  aqueduct  of  the 
Dhuis,  or  Dhuys,  commences  at  Pargny,  in  the  Aisne,  and 
traverses  the  departments  of  the  Seine-et-Mame,  8eine-et- 
Oise,  and  Seme,  its  total  length  being  about  185  kilo- 
metres, or  upwards  of  eighty  English  miles ;  the  whole 
is  constructed  in  solid  masoniy,  with  a  fall  of  about 
seven  inches  in  the  mile,  with  the  exception  of  about  nine 
or  ten  miles,  where  the  waters  are  carried  through  valleys 
by  means  of  cast-iron  syphon  pipes,  fifty-five  inches  in 
diameter,  and  having  an  avenge  inclination  of  rather 
more  than  thirteen  inches   to  the  mile.      The  stone 
aqueduct  lies  underground  throughout  about  six  miles  of 
its  course,  four  of  the  principal-  tunnels  being  from  eight 
hundred  to  upwards  of  two  thousand  yards  in  length. 
Four  of  the  syphons  are  from  a  thousand  to  nearly  five 
thousand  yards  long.    The  aqueduct  was  commenced  in 
June,  1868,  and  completed  last  month,  and  the  total  cost, 
including  indemnities  to  the  proprietors  of  land,  is  said  to 
have  amounted  to  between  £600,000  and  £700,000.    In 
the  afternoon  of  the  eleventh  of  the  present  month,  the 
waters  of  the  Dhuis  arrived  at  the  entrance  to  the  great  I 
reservoirs  of  Menilmontant.  described  in  the  Jourwd  of 
March  10th  and  April  21st;  and  in  a  few  days,  when  the 
aqueduct  and  syphons  are  completely  cleansed  by  allowing 
the  water  to  pass  directly  through  them  into  the  sewers, 
the  reservoirs  will  be  filled  and  the  service  commenced. 
The  Dhuis  aqueduct  is  calculated  to  furnish  about  40,000 
cubic  metres  of  water  in  twenty-four  hours,  and  that  of 
the  Mame  with  other  supplies  now  brought  to  Paris,  about 
four  times  that  quantity,  or  200,000  cubic  metres  in  all 
per  day.    iSome  idea  of  the  magnitude  of  these  works 
may  be  formed  from  the  fact  that  the  stopcocks  or  valves 
which  close  the  main  supply-pipes  at  their  junction  with 
the  reservoir  weigh  more  than  four  tons  each.    The  pipes 
themselves  are  more  than  thirty-nine  inches  in  diameter, 
and  the  valve  or  stopcock  consists  of  a  disc  of  cast-iron, 
which  is  set  in  the  direction  of  the  length  of  the  pipe, 
or  transversely,  aooording  as  the  water  is  to  be  turned  on 
or  off. 


Bobbins  of  mschinss,  ftdiif  the,  on  to  thair  roindlsi  MM  J.  W«t 

BoUer  and  tea  ketU«  bottoau-223T~M.  Jndfs. 

Bootf,  Ao.,  elMtio  raaterial  Ibr— 2132— M.  Caiturii^  and  A.  Dih. 

i^ottlM,  itoppinf— aa4S— W.  T.  RMd. 

GarrUges,  dlMngaglng  mnawaj  bonei  fhna— 3U4— R.  T.  BoLml 

CopTlng  prcwoa    21 8S — G.  Owen. 

Cotton  aeedf ,  preparing,  for  omtbiny— 219S~F.  A.  E.  0.  dt  ICaaa 

Crlnolinei,  iniitation  embroiderj  Ibr— 2131— R.  Clarke. 

Fabrics  and  threads,  washing— 212S—R.  A.  Brooman. 

Fire-arms  and  blasting,  charges  for— 22SS— C.  Roichea. 

Fire,  Ao.,  warning  of— 2064— C.  WesL 

Fringes  and  triuimingi,  ornamentation  of— 2280— T.  B.  Bdhj. 

Hair  brashing  machinety— 2278— J.  Neat  and  F.  Fotd. 

Horses,  Ac.,  sneartng  or  olipplng— 217 2— J.  G.  Toogne. 

Ice  safes— 2U4—H.  C.  Ash. 

Iron— 2018— E.  Babel. 

Iron  bridges,  Ao.,  oonstmctinff— 222S— W.  Brookes. 

Light,  prodactiod  of— 2184— E.  A.  Cnrley. 

Paper  palp— 2248-^W.  E.  Newton. 

Peat,  treating^221S— H.  TeireU  and  T.  Don. 

Railwaj  carriages,  brakes  for— 1431— J.  X.  J.  Barbalx. 

Railway  carriages,  ooaplings  fbr— 2082 — R.  D.  Mornn. 

Railway  carriages,  ftc,  ooapling  fbr— 2268— 8.  R.  Freem  nl  L 

Grundj. 
Railway  trains,  stopping  or  retardinf— 2154— W.  BhakaQvr. 
Rivets— 1631— G.  de  Bergne. 

Safes  and  strong  rooms,  metallio— 2266— 8.  Chstwood. 
Screws— 2240 — W.  Carron. 
Sewing  machines,  self>acting— 2218— G.  ZaiiBi. 
Shafts,  Inbricating— 2288— W.  Mjooek. 
Ships'  bottoms,  coating- 2120-8.  Pacxy. 
Ships*  futenings,  iron— 2010— P.  Cato. 
Soap— 2140— A.  Watt. 

Steam  boilers,  fixinff  and  unftdng  the  tabes  of —2284— 8.  Ssiiv. 
Submarine  telegraph  cables— 2088 — H.  R.  Gay. 
Submerged  telq;raph  cables,  reooverlng— 2134— J.  L.  ClsrlL 
Snlphlde  of  iron  from  ooal,  separation  of —2262— T.  Lomis. 
Tea  and  coffse  pots  and  urns— 1960 — ^T.  Brown. 
Two- wheeled  carriages,  springs  Ibr— 2242— W.  Qeorge. 
Windows,  cleaning— 2243— G.  Smeaton. 


ImrxHTioiis  WITH  Coiin:.ira  SmxvioAnon  Iujd, 

Feathering  paddlewheel— 2380— G.  A.  Keese. 
Looomotlre  car— 23U— J.  P.  Woodbury. 
Windows— 234S— 8.  Walee. 

PATtns  8iiLn>. 


663.  F.  McD.  and  D.  Chalmers. 
833.  R.  LnbllnskL 
836.  J.  Green. 

863.  J.  Bmokshaw  and  W.  8. 

UnderhilL 

864.  F.  le  Roy. 
874.  A.  D.  Gascon. 
876.  F.  A.  Mocqnard. 

883.  W.  N.  Wilson. 

884.  W.  Irlam. 


886.  W.  Brookes. 
004.  T.  Cook. 
964.  J.  BethelL 

1039.  H.  Bridson. 

1040.  C. 

•imI  W 

1084.  T.Whitehead*N.Niii9< 
1446.  W.  Chwk. 
1641.  O.  Haseltine. 


Boschaa,  i.'Oaim. 


Ft9m  Conmdi^mfn  9f  Pmlmu  Jtmrmml,  S^tm^  ItJk. 

Pirnrs  Sbilid. 

616.  T.  Torton. 
860.  J.  Rooke. 

870.  J.  Millar  and  J.  Laing. 

871.  J.  C.  C.  Halkett. 

876.  F.  Thomas. 

877.  R.  Yo.ng  and  C.  F.  G. 

GUssford. 

878.  F.  W.  Webb. 
880.  E.  SaTage. 


881.  I.  L. 

886.  R.  C.  RobinaoB. 

887.  B.  and  F.  A.  Leigk. 

888.  P.  A.  Leigh. 
896.  W.  M.  Nelisao. 
898.  W.  Savory. 

889.  W.  Brookes. 
900.  A.  A.  CroU. 


2680. 
2686. 


PATRjrrS  OV  WHICH  THB  STAMP  DUTT  OV  M9  HAS  »ta  ?!*• 

H.  R.  Fanshawe.  |  2613.  T.  Ktanedy. 

C.  Martens. 


iattnts. 


PATUTB  OH  WnOH  TIB  STAMP  DOTT  OF  £100  HAS  MOt  tlO- 


2200.  8.  Stimpson. 
2149.  W.  Richards. 
2161.  G.  L.  Tnmey. 


2166.  C.  HalL 
2173.  T.  Britt. 


/hm  CommlMontn  qf  PaUHttJmmdl,  a^pUuAtr  72nd. 

GsASTs  OP  Pbotisioxal  Pbotbotiov. 
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CANTOR  LECTURES. 

"On    80HE    OF     TdB    HOfiT     lUPOBTAMT     ChSHIOAL   Dis- 
OOyZBIBS  MADB  WITHIN  THE  LAST   TwO    YSABS."      By 

Db.  F.  Cbaob  Calvkbt,  F.R.S.,  F.C.S. 


Leotubb  III.* 

DXLIVEIUED  02f   TUESDAY,  THE  18tH  OF  APBIL,  1866. 

On  the  IHsecveHes  in  Phytidogical  Chemistry, 

I  intend  in  this  lecture  only  to  give  yoa  b  general 
oatline  of  some  of  the  main  facte  connected  with  the 
phenomena  of  digestion  and  respiration,  introducing  as  I 
proceed  some  of  the  most  important  chemical  facts  con- 
nected with  that  branch  of  science  discovered  or  observed 
withiij  the  last  two  years.  To  enable  you  to  appreciate 
more  fully  the  importance  of  those  discoveries,  I  shall 
divide  my  lecture  under  two  principal  heads : — ^First — 
the  studying  with  you  those  facts  which  have  a  special 
reference  to  digestion  and  respiration;  and  secondly — 
those  which  have  a  more  immediate  connection  with  the 
haman  system  in  their  direct  action  as  therapeutic  agents. 

DioESTiOH. — Man  requires  several  varieties  of  food  to 
maintain  the  health  and  strength  of  the  body.  One  of 
the  most  important  of  these  is  atmospheric  air,  which 
is  chiefly  used  to  maintain  the  heat  of  the  body  so 
essential  to  vitality,  by  oxidising  the  various  substances 
taken  as  food,  or  by  oxidising  the  tissues  which  have  been 
destroyed  in  the  body  by  the  wear  and  tear  of  life,  and 
which',  having  ful611ed  their  functions,  require  to  be  re- 
moved, that  new  tissues  may  replace  those  which  have 
disappeared. 

The  next  class  of  food  which  man  requires  are  fluids, 
which  are  chiefly  represented  by  water,  either  pure  or 
mixed  with  other  substances,  and  which  fulfil  in  the  body 
two  principal  functions — that  of  carrying  into  the  stomach 
and  the  intestines  various  nutritious  elements  which  have 
been  taken  as  food,  and  conveying  them  into  the  blood  by 
endosmoeis,  or  the  force  called  by  Mr.  Thomas  Graham, 
the  master  of  the  Mint,  *'  diffusion." 

The  second  purpose  which  liquids  fulfil  in  the  human 
system,  is  to  remove  from  the  blood  those  various  sub- 
stances which  have  been  acted  upon  by  the  atmosphere,  as 
above  explained,  or  others  which  have  been  produced  by 
the  action  of  vitality,  and  which  require  also  to  be  re- 
moved from  the  system  to  enable  it  to  be  in  a  normal 
state. 

^  Lecture  II.  will  appear  in  a  future  number. 


Again, — ^Man  requires  various  mineral  matters,  bat 
these  must  be  of  a  peculiar,  nature,  so  as  to  render  them 
fit  to  fulfil  in  the  organism  the  different  functions  to  which 
they  are  adapted.  Thus  we  find  that  man  requires  soda, 
potash,  lime,  manganese,  iron,  chlorine,  sulphuric  add, 
phosphoric  acid,  and  other  mineral  elements  of  minor 
importance.  No  doubt  that  for  man,  as  for  plants,  the 
nature  and  the  relative  proportions  of  the  mineral  niatten 
entering  into  the  food  which  he  takes  are  most  essential ; 
for  if  in  that  food  a  sufficient  amount  of  salts  of  soda  were 
not  present,  one  of  the  essential  elements  of  blood  would 
be  wanting.  If  phosphate  of  lime  is  not  supplied  in  due 
proportions,  the  frame- work  of  his  body  will  suffer.  The 
same  may  be  said  of  the  importanoe  of  carbonate  of  lime 
in  the  water  which  he  takes  as  a  beverage ;  and,  therefore, 
it  is  yet  a  question  to  be  solved  by  experience,  whether 
the  extremely  pure  water  which  is  now  introduced  into 
several  of  our  principal  cities,  such  as  Manchester,  Glas- 
gow, dK:.,  so  agreeable  to  the  general  feelings  of  the 
public,  under  the  impression  that  it  is  pure  water,  and 
which  confers  such  benefits  on  manufactures  in  general, 
will  not,  in  course  of  time,  prove  detrimental  to  the 
health  of  the  inhabitants,  owing  to  its  extreme  purity, 
not  containing  carbonate  of  lime,  which  is  so  essential  to  the 
formation  of  bone  in  man  and  animals. 

The  fourth  class  of  food  that  man  requires  may  be 
called  heat-producing  or  respiratory  food.  This  food  is 
chiefly  assimilated  and  employed  by  him  to  maintain  the 
heat  of  the  body,  through  the  action  of  the  oxygen  of 
the  atmosphere,  and  which,  being  dissolved  by  the  blood, 
circulates  with  it,  and  burns  or  oxidizes  its  carbon,  con- 
verting it  into  carbonic  acid.  This  class  of  food  is  mainly 
represented  by  starches,  gums,  sugars,  oils,  fatty  matten, 
and  several  other  substances,  such  as  pectic  acid,  peotose,  Ao. 
The  fifth  class  of  food  is  flesh  or  blood-forming  food, 
which  is  employed  in  the  system  to  replace  the  various 
animal  tissues  which  have  fulfilled  their  functions,  and 
which  are  modified  and  altered  by  the  action  of  the 
oxygen  of  the  atmosphere  as  above  explained,  or  are 
destroyed  by  the  tear  and  wear  of  life,  and  which 
leave  the  system  principally  in  some  modified  state,  by 
means  of  the  fluid  taken  as  a  beverage.  This  class  of 
food  is  represented  by  fibrine,  albumen,  caseine,  and  other 
similar  nitrogenated  substances,  which  we  find  compose  in 
a  great  measure  flesh,  blood,  milk,  and  other  similar 
foixls. 

As  it  is  impossible  for  me,  in  the  course  of  one  lecture, 
to  give  you  a  correct  idea  of  the  chemical  phenomena  in- 
volved in  the  digestion  of  the  five  various  classes  of  food 
.  to  which  1  have  referred,  I  must  confine  my  observations 
^  to  the  digestion  of  the  two  last  classes  of  food,  namely, 
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the  heat-producing  foods,  and  the  flesh  or  blood-formiog 
Goes.  The  blending  of  chemistry  iivith  animal  physiology 
has  thrown  mueh  light  on  the  phenomena  of  digestion ;  In 
fkct,  uDiil  chemistry  had  investigated  many  of  the  actions 
which  take  plaee  in  the  digestion  of  foods,  mnch  obscurity 
eziited,  and  many  empirical  Tiews  were  promulgated  od 
these  important  and  essential  functions  of  life.  But  since 
chemistry  has  penetrated  into  this  branch  of  science,  it 
has  bi^ught  to  light  many  facts  which  could  not  be  under- 
stood or  satisfactorily  explained  until  the  chemical  facts 
connected  with  digestion  had  been  well  studied,  and 
much  light  thrown  on  the  complicated  phenomena. 

Although  I  do  not  agree  in  the  opinion  entertained 
by  some  persons  that  the  phenomena  of  digestion  are 
purely  due  to  chemical  actions,  on  the  other  hand  1  am  of 
opinkm  that  they  cannot  be  regarded  as  entirely  due  to  the 
force  called  vitality.  My  opinion  is  that  the  phenomena 
of  digestion  are  due  to  the  simultaneous  or  suooessive 
actions  of  vital  and  ohemiqal  forces.  Thus,  for  example, 
the  secretion  of  the  variofls  fluids  necessary  for  digestion 
is  due  to  vitality,  and  the  influence  of  the  fluids  secreted 
on  the  substances  taken  as  foods  is  due  to  chemical 
aetion,  or,  in  many  instanoen,  to  actions  not  yet  well 
miderstood,  but  which  still  come  under  the  head  of  che- 
mistry, namely,  purely  chemical  feimentation.  I  under- 
stand by  this  term  the  peculiar  conversion  or  unfolding 
which  certain  substances  undergo  by  the  presence  or  con- 
tact of  minute  quantities  of  other  substances,  such,  for 
example,  as  the  conversion  of  starch  into  dextrine  and 
sugar  under  th«  action  of  the  peculiar  ferment  called 
diastase,  or  the  unfolding  of  amygdaline  into  hyduret  of 
bensoili  prussio  add,  ftc.,  under  the  influence  of  a  fer- 
ment called  emulsine.  But  we  must  bear  in  mind  that 
this  class  of  fermentations  are  perfectly  distinct  from  those 
which  I  described  to  yon  in  the  last  lecture  of  my  course 
delivered  in  1864,  which  fermentations  referred  to  those 
which  are  determined  or  produced  in  consequence  of  the 
deirelopmeut  in  the  fluids  of  certain  microscopic  vege- 
tables or  animals  which,  by  their  peculiar  mode  of  growth 
or  life  determined  the  changes  which  are .  observed  in 
many  vegetable  and  animal  fluids  when  in  a  state  of  fer- 
mentation or  putrefaction. 

With  these  explanations  I  shall  now  proceed  to  state 
that  there  are  five  principal  fluids  which  are  essential  to 
digestion,  and  which  are  secreted  bv  various  organs  which 
participate  in  the  actions  which  take  fdaoe  during  diges- 
tion, and  these  are: — 1,  Saliva,  which  is  secreted  by 
certain  glands  in  the  mouth ;  2,  Gaatric  Juice,  secreted  by 
the  membranes  of  the  stomach ;  8,  Pancreatic  juice,  se- 
creted by  a  gland  situated  Just  beyond  the  outlet  of  the 
stomach ;  4,  liiU,  secreted  by  the  liver;  6,  a  Oaseoui  medium, 
called  atmospheric  air. 

Let  us  now  examine  how  and  to  what  degree  each  of 
these  fluids  acts  upon  the  two  special  classes,  and  which  1 
have  stated  are  blood  and  heat-forming  foods. 

Ahixal  Food.— When  meat,  for  example,  fs  taken  as 
a  means  of  subsistence,  although  it  is  divided  into  small 
pieces  by  mastication,  and  gradually  brought  into  the 
form  of  a  ball,  so  as  to  pass  with  facility  from  the 
mouth  into  the  stomach,  still  it  undergoes  no  chemical 
change  by  the  mixing  or  imbibition  of  the  saliva. 
But  when  it  arrives  in  the  stomach,  it  meets  here  a 
very  acrid  fluid  called  gastric  juice,  the  acidity  of  which 
is  due,  not  to  hydrochloric  or  acetic  acids,  as  was  for- 
merly stated,  and  which  are  now  attributed  to  indigestion, 
but  to  the  presence  of  phosphate  and  lactate  of  lime, 
together  with  a  little  free  lactic  add,  which  acid  ele- 
ments are  essential  not  only  to  the  action  of  the 
ferment  called  pepsine,  but  also  facilitate  its  solution. 
This  pepsine  acts  in  a  most  remarkable  manner,  for 
a  minute  trace  of  it  appears  to  have  the  power  to 
liquefy,  if  I  may  so  express  myself,  the  solid  substance 
called  nbrine,  and  to  alter  its  conditions.  In  fact,  all  the 
solid  animal  elements  of  food  become  fluid  under  the 
action  of  the  gastric  juice,  and  are  transformed  into  the 
fluid  mass  which  has  received  the  name  of  albuminose  or 


pectose.  The  animal  matter  so  transformed  is  nsoe^ 
tible  of  being  absorbed  either  by  endosmosis  or  diffbaoD 
by  the  coats  of  the  stomach,  but  the  greatest  part  of  it 
passes  on  into  the  small  intestines,  where  it  meets  tin 
bile,  and  where  the  acidity  of  the  fluid  is  neutnlixed  i^ 
it  becomes  alkaline  owing  to  the  alkaline  state  ofthel& 
This  transformation  of  the  acidity  of  the  gastric  joioe  ks. 
an  alkaline  character,  is  essentially  owing  to  the  tact  tk 
during  its  passage  through  the  small  intestines  it  is  in  ih 
state  to  be  absorbed  by  the  mucus  which  coats  those  t«. 
sels  of  the  human  organism,  and  to  come  in  cootict  vidi 
the  blood,  which  is  always  in  an  alkaline  ecodiUB. 
Further,  we  know  that  organic  matter  in  an  alkaUoeooO' 
dition  enters  more  rapidly  into  decay  and  decoiopo^ 
60  that  it  is  thus  in  a  fit  state  to  be  rejected  bf  ik 
body.  Therefore,  in  the  digestion  of  animal  mtXlm,  ve 
may  consider  there  is  only  one  active  fluid  whidiptftJa- 
pates  in  it,  namely,  gastric  juice,  pancreatic  juice  ik  tie 
bile  only  acting  as  alkaline  fluids  to  bring  it  intoa^gy* 
state  to  be  absorbed  by  the  mucus,  and  to  be  ovrai  bf 
the  blood  into  the  torrent  of  circulation. 

Here  I  must  pause  in  my  description  of  digeiui  m 
make  you  acquainted  with  some  of  the  reoent  dimmni 
which  tend  to  prove  that  gastric  juice  does  not  ui^r 
liquefy  fibrine  and  caseine,  but  that  it  acts  also  od  illn- 
men  in  such  a  way  as  to  modify  its  molecular  coDditus. 
and  thereby  its  chemical  properties.  If  the  alboaieD  i 
an  egg  be  injected  into  the  jugular  vein  it  passes  vauHknA. 
to  the  blood,  for  it  is  foui^  in  the  secretiooi  of  tb 
kidneys ;  but  if  the  same  be  injected  into  one  of  tb 
ramifications  of  the  portal  vein,  then  it  has  to  pais  throo^^ 
the  liver,  and  therefore  through  the  torrent  of  the  de- 
lation of  the  blood,  and  it  is  then  so  modified  that  it  hi- 
comes  assimilated  and  cannot  be  traced  in  theeecretiooic: 
the  kidneys.  It  follows  that  idbumen  of  the  egg  m& 
undergo  a  molecular  change  to  render  it  fit  to  beeome  ai- 
dmilated,  and  we  may  assume,  therefore,  that  it  expe- 
riences the  same  change  in  the  stomach  under  the  iofloeoa 
of  the  ferment,  called  pepdne.  But  I  cannot  ooodaie 
this  part  of  my  subject  without  calling  your  atteoiioQ  ts 
some  interesting  researches  lately  published  by  Mr.  Sote^ 
Until  the  publication  of  those  reeearchei,  altiuo^ 
scientific  men  had  assumed  that  there  must  be  an  identiij 
between  albumen,  fibrine,  and  caseine,  which  are  tu 
chief  elements  representing  animal  food,  still  they  bs! 
not  been  able  to  demonstrate  their  convertibility  ooe  isto 
the  other.  Kow  Mr.  Smee  has  aooompliahed  thit 
fkct ;  or,  in  other  words,  has  reversed  the  tbec^ 
previously  entertained  as  to  what  takes  place  dorq 
digestion ;  for  he  has  established  that  fibrine,  or  the  cj& 
of  blood  ;  caseine,  or  the  curd  of  milk ;  and  albameo.tbi 
serum  of  blood,  are  convertible  Into  one  fluid,  which  be  b« 
called  albumenose,  or  pectose.  Mr.  Smee  has  lucoeedft^-  ^ 
say,  in  reversing  the  problem,  and  has  shown  thatslbsD^ 
may  be  converted  into  fibrine,  and  probable  oaeeioe.  T^ 
eflect  this  interesting  change  he  proceeds  as  foUovs:- 
He  passes  a  cuirent  of  pure  oxygen  gas  through  a  colutis 
of  albumen  of  blood  or  egg,  slightly  acidulated  Tuh 
acetic  add,  and  at  a  temperature  of  blood  beat,  or « 
98°  to  100^,  and  after  several  hours  a  mass  of  fii»iw 
appears,  the  producticn  of  which  is  facilitated  by  ^^' 
ing  into  play  the  action  of  an  electrical  correot.  If 
instead  of  an  acid  solution  of  albumen,  Mr.  ^o^ 
employed  a  weak  alkaline  solution  of  the  same  labfttnoe. 
it  became  transformed  into  a  peculiar  substance  «b^  ^ 
described  to  you  in  my  last  year's  lecture,  under  iheww 
of  chondine.  But  1  would  strongly  reoomiueDd  tou* 
lovers  of  animal  physiology  to  read  the  interesting  pv^ 
which  have  been  publiihed  by  that  gentleman  in  the  r»- 
ceedings  of  the  Royal  Society,  1864  and  1865. 

Fatty  Mattehs.— Allow  me  now  to  have  the  p* 
rare  of  calling  your  attention  to  the  modificatiooi  »BKi 
fatty  matters  have  to  undergo  when  taken  into  the  lico* 
system,  before  they  are  prepared  for  asriniilatioo.  *J^ 
physiologists  maintain,  at  the  present  di^,  that  tbef  f*** 
stances  undergo  a  change  durmg  their  retsstioo  io  ^ 
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mouth  or  their  paange  into  the  Btomach,  bnt  Dr. 
Maroet  v  of  opinum  that  Ultty  HMtteri  undergo  «  oer' 
tain  modlfiefttion  during  their  pttiige  ftMn  the  month 
to  the  entmooe  of  the  stDAll  Imeetlaee.  At  ill  etente, 
there  oiti  be  do  donbti  torn  the  reMerohee  of  Minie 
of  the  moflt  emioent  phyaiologiatfl,  that  fiitty  nut* 
ten  undergo  «  meet  important  change  when  they 
am'ire  in  oontact  with  the  floida  aeoreted  by  the  gltod 
called  the  pancreae,  whioh  tmnaforma  them  into  an 
emalsioQ,  bat  doea  not  aaponlQr  them.  The  mattera  ao 
emuliioned  are  then  farther  acted  npon  by  the  bile,  and 
floally  are  abaorbed  by  the  lacteal  veaaeM,  and  oaTried 
ioto  the  circulation  of  the  blood.  It  la  the  abaorption 
of  iiitty  matten  by  the  lacteal  Teaaela  whioh  deceived  the 
pbyriologiata  of  an  earlier  date,  and  led  them  to  believe 
that  that  white  aabataoce  waa  the  abaorption  of  the  natri« 
eot  parte  of  food,  to  which  they  gave  the  name  of  chyle, 
and  which,  aooordiog  to  them,  gradnally  became  trana- 
formed  into  the  element  of  blood.  Fatty  matters  ao  abaorbed 
and  carried  into  the  torrent  of  the  circalation  of  the  blood 
fulfil  two  parpoae»--elther  they  are  coneamed  ihroogh 
the  otidation  of  the  oxygen  coDtaioed  in  the  air  inapir^, 
aod  tbaa  they  help  to  maintain  the  heat  of  the  human 
body,  or  they  are  atored  up  with  the  tiew  of  aupplylog 
(he  elementa  neoeaaary  to  the  maintainanoe  of  the  heat 
of  the  body,  when,  through  diaeaae,  the  body  haa  ceaaed 
to  take  ita  ordinary  external  nouriaUment.  Id  fact,  we 
mty  cooaider  theae  fatty  mattera  to  be  to  the  body  what 
the  coal-fielda  of  Eughmd  are  to  ita  mannfaotarea. 

Another  division  of  the  heat-forming  or  reapiratory 
foods  ia  that  to  which  I  have  already  referred,  and  which 
iocludea  ataroh,  gam,  and  aagar,  and  the  transform a^ 
tiona  which  tlieae  peculiar  aubatancea,  and  eapecially 
itarch,  undergo  In  order  to  become  aasimilated.  Allow 
me  to  claim  your  undivided  attention  to  the  iaota 
which  I  am  now  going  to  bring  forward.  When  bread, 
potatoea,  or  any  amvlaoeoua  aubatance,  arrivea  in  the 
mouth,  it  gradually  becomea  mixed  and  aaturated  with 
BaliTa~lst,  the  aaliva  of  maatication,  which  la  accreted 
hy  the  paroted  glaoda,  and  aervea  only  to  coat 
the  maaa  of  food  called  the  ball,  and  ao  Dudlitote  ita 
paange  into  the  atomach;  2nd,  the  aaliva  which  ia 
secreted  by  the  aub-maxillary  glanda,  a  thin,  watery  fluid, 
which  acta  chemically  on  the  food,  converting  the  io- 
loluble  atarch  into  aoluble  elementa  called  dextrine  and 
ragar.  The  amilaoeoua  aubatance  thua  acted  on  paasea 
bto  the  etomach  without  further  action,  bat  when  it 
UTivea  Id  contact  with  the  fluid  accreted  tiy  the  pancreatic 
;;landa,  there  it  undergoea  a  complete  change;  for  the 
pancreatic  fluid,  called  by  the  Germana  the  luteatlDal 
laliva,  completea  the  converaion  into  dextrine  and  angar  of 
nch  portlona  of  the  starch  aa  have  not  been  acted  on  by 
•he  saliva  of  the  mouth.  For  both  these  fluida  are 
dkaline,  I  mean  the  pancreatic  fluid  and  the  aaliva  from 
he  sab-maxillary  glanda ;  for  that  secreted  by  the  paroted 
{lands  ia  acid,  and  thia  explaina  why  the  aaliva  ia  alwaya 
icid  in  the  morning  or  before  man  haa  taken  food.  I  say 
hat  these  fluids  are  alkaline,  and  thev  contain  a  fer- 
nent  called  diaat^ae-— a  ferment  identical  with  that  which 
xista  in  malt,  and  whioU  converta  in  the  brewer'a  vat 
lis  maah  into  a  aaocharine  fluid,  which  ultimately  be- 
omee  beer.  The  starch  ao  converted  into  dextrine  and 
agar  throagh  the  action  of  the  diaataae  of  the  aaliva 
•nd  of  paucreatic  fluid  ia  absorbed  by  the  mucus  of  the 
mall  intestines,  and  conveyed  by  the  small  veins  which 
(oe  those  organs  into  the  vBtnaporUXf  and  thence  iuto  the 
iver.  This  important  organ  fulfils  several  functions, 
i'irst,  it  secretes  bile,  an  alluiliue  fluid,  which,  aa  we  have 
een.  acts  as  a  neutraliser  of  the  acid  fluids  arriving  from 
he  stomach,  converting  them  into  an  alkalioe  condition 
t  for  decay.  Secondly,  it  is  an  eliminating  organ,  for  the 
lie  appears  to  contain  some  of  tlie  elements  which  re- 
ufre  to  be  removed  from  the  blood,  and  which  have 
3en  prodaoed  throagh  the  wear  and  tear  of  life.  Fur- 
ler,  U  oontftins  some  of  the  elements  of  the  colouring 
latter  of  bloodj  for  the  colour  of  bile  and  that  of  the 


blood  appear  to  have  a  resemblance.  Bat  the  most  im- 
portant snbstanee  whioh  the  liver  cootaini  ii  a  peonliar 
ftffflimt,  disoovered  by  M.  Olaade  de  Bemaidf  whioh  bae 
the  power  to  tranafonn  the  insoluble  aabatanoo  whioh  he 
oilla  glyoegen  Into  a  adlnble  one,  namely  logsr.  Tbtn  it 
would  appear,  from  the  reeeaiehea  of  that  eminent  pby. 
slolc^ist,  that  the  amylaoeoua  aobatancee  absorbed  as  food, 
aod  acted  on  ai  above  expUined,  arrive  by  the  inim  porta 
in  the  liver,  and  there  are  atorad  until  required  by  man 
to  maintain  the  heat  of  hia  body  and  the  phenomena  of 
life.  He  haa  obierved-^«nd  the  reaults  at  whfeh  he  hai 
arrived  have  been  confirmed  by  0«  Q*  Lehmann,  another 
eminent  pbyatologiat— that  there  ia  comparatively  only  a 
amall  amount  of  sugar  in  the  blood  when  It  paeass  into 
the  liver  by  the  vei/ia  porUtt  whilst  the  aame  blood,  when 
it  leaves  the  liver  by  the  hepatio  veina,  eontains  a  eom« 
paratively  large  quantity.  Thua  Lehmana  haa  fotmd 
that  the  quantity  of  angar  in  the  veina  porta  bkod  amoonti 
to  from  0*21  to  O'dO,  whilst  in  the  hepatic  veina  the  quantity 
is  from  0*87  to  0-98 ;  and  that  the  hepatic  blood  so  charged 
with  augar  flrst  paaaee  into  the  right  ventricle  of  the  heart, 
then  into  the  lunga,  thence  into  the  left  ventrtele  of  the 
heart,  whence  it  ia  driven,  tiy  the  contraotk>a  of  that  organ, 
faito  the  torrent  of  circuUtion.  I  aay  "  the  torrent  of  cir- 
culation," and  aa  perhaps  few  persons  are  aware  with 
what  rapidity  blood  circulates  through  the  human  ayatem, 
it  may  be  faiteresthig  to  state  that  every  time  the  heart 
contracts,  about  three  ounces  of  blood  are  driven  out,  and 
as  there  are  about  dxty  pulsations  of  the  heart  per  minnta» 
the  consequence  is,  that  the  88  Iba.  of  blood  whioh  ia  oon^ 
tained  in  the  body  of  an  adult  passes  throagh  the  whole 
of  hia  ayatem^luoga,  heart,  icidneya,  liver,  and  even 
through  the  meet  minute  capillary  veaaela-— in  the  apaee  of 
three  minutes.  The  kuowledge  of  this  fact  will  explaia 
how  small  quantities  of  matter  coming  in  contaot  with  the 
blood  may  prodnce  a  moat  injurious  aotion  on  the  syatem-*- 
how,  for  example,  the  amallest  quaotity  of  atrychninoi 
curorine,  pruaalc  acid,  and  other  auch  substances,  can  aol 
upon  the  blood,  modify  its  nature,  and  prodnoe  death 
in  a  few  minutes. 

The  curious  subetanoe  called  glycogen  by  Glanda  d« 
Bernard  waa  extracted  by  him  fhom  liver,  by  the  fol- 
lowing proceaa:--The  liver  of  an  animal  recently  killed 
waa  cut  into  thin  alicea  and  thrown  into  a  amaU  quan- 
tity of  boillDg  water.  The  whole  waa  allowed  to  boQ 
for  an  hour,  and  waa  then  submitted  to  pressure. 
A  small  quantity  of  fluid  waa  obtained,  whioh,  whea 
treated  by  alcohol,  yielded  a  white  flooculent  precipitate, 
and  thia,  when  re^dissolved  in  water,  and  re-prectpltated  by 
alcohol,  was  then  found  to  yield  with  iodine  and  other 
re-agents  the  characteristic  properties  of  amylaceous  aub- 
atancea. Although  glycogen  exists  in  larger  quantitiea 
In  the  liver  when  man  or  an  animal  takes  a  large  quan- 
tity of  amylaceoua  aubatancea  aa  a  part  of  food,  atlll 
thia  substance  is  found  iu  the  livera  of  camlvoroua  animalai 
showing  that  under  the  force  called  vitality  animal  mattera 
are  ausceptible  of  Undergoing  the  chemical  change 
whioh  converta  them  into  a  substance  almllar  to 
starch.  But  this  glycogen  gradually  disappears 
from  the  blood  as  it  passes  from  the  hepatic  veins 
into  the  heart,  and  laatly  through  the  torrent  of  cir-* 
culation,  for  the  oxygen  of  the  atmosphere  toiAiea 
into  the  lungs  by  inspiration,  gets  into  contact  with  the 
blood  in  the  numberless  cells  composing  them,  and  by 
ita  action  upon  the  glycogen  helps  to  convert  it  into  water 
and  carbonic  acid  gaa,  which  are  thrown  out  by  expira- 
tion. Now,  although  thia  conversion  of  the  glycogen 
proceeds  during  the  whole  of  the  circulation  of  the  blood, 
still  there  can  be  no  doubt  that  the  greatMt  portion  of  it 
is  converted  ioto  gaseous  elementa  when  it  comea  in  con- 
tact with  the  oxygen  of  the  air  in  the  cellular  tieaues  Of 
the  lungs,  for  much  less  glycogen  is  found  in  arterial  blood 
than  in  that  of  the  hepatic  veins. 

To  smooth  the  pathway  of  the  reader  to  the  perfect 
understanding  of  the  above  statement,  it  is  perhaps  necee> 
sary  to  add  that  when  the  blood  leaves  the  liver  It  tmveli 


704:  JOURNAL  OF  THE  SOOIETY  OP  ARTS,  Ootobbe  6,  1866. 


ihioagh  the  hepatio  veins  into  the  right  ventricle  of  the 
heart ;  that  by  the  contraction  of  that  organ  the  venoos 
blood  if  thnut  into  the  Inngs,  where  it  cornea  in  contact 
with  the  oxygen  of  the  atmoephere,  and  ia  converted  from 
the  dark  purple  colour  which  characteriaea  venous  blood 
fDio  a  brilliant  red  coloured  fluid,  caUed  arterial  blood. 
Having  undergone  that  change,  it  runs  thence  into  the 
left  ventricle  of  the  heart,  and  having  filled  it,  that  organ 
contracts  itself,  and  drives  the  blood  with  great  force 
through  the  whole  of  the  arterial  system,  and  during  its 
paaage  through  the  capillary  vessels  it  gets  converted 
giadmJly  into  venous  blood,  which  reaches  through  the 
various  veins  the  veina  portal  and  this  conveys  it  to  the 
liver.  Thus  we  can  perceive  how  the  blood  constantly 
flows  in  a  circular  motion  through  the  whole  of  the  human 
system.  At  all  events,  before  proceeding  with  the  few 
remarks  1  have  to  offer  on  respiration,  and  calling  atten- 
tion to  recent  discoveries  which  have  been  made  in  con- 
nection herewith,  allow  me  to  state  that  Lehroann  has 
published  the  following  data  respecting  the  action  of  the 
liver  on  the  various  elements  contained  in  the  blood.  He 
has  found  that  there  is  much  more  fibrioe  in  the  veina 
porta  than  in  the  hepatic  veins ;  that  albumen  is 
more  abundant  in  the  portal  than  in  the  hepatic  veins ; 
that  fatty  matters  are  in  larger  quantities  in  the  portal  than 
in  the  hepatic;  that  globuUin,  or  the  substance  which 
represents  the  globules  of  blood,  is  in  less  quantity  in  the 
portal  than  in  the  hepatic ;  whilst  the  colouring  matter, 
called  hematozine,  is  in  larger  quantities  in  the  portal  than 
in  the  hepatic.  This,  according  to  Lehmann,  explains  why 
we  find  colouring  matters  in  bile,  which  may  be  considered 
as  modifications  of  the  one  existing  in  blood,  and  which 
are  found  only  in  that  fluid. 

Although  it  is  impossible  in  a  lecture  like  this  to  at- 
tempt to  give  a  correct  idea  of  all  the  phenomena  con- 
nected with  respiration,  and  all  the  data  which  bear  upon 
that  important  function  of  life,  1  may  be  permitted  to 
give  a  few  data,  which  will  enable  you,  I  hope,  to  have  a 
general  idea  of  the  present  theory  of  respiration.  Man  in- 
spires about  thirty  times  a  minute,  and  at  each  inspira- 
tion there  rushes  into  his  lungs  about  a  pint  and  a-half  of 
air,  which  penetrates  into  the  myriads  of  oellscomposing  the 
lungs,  and  comes  in  contact  there  with  the  blood,  as  above 
stated,  which  it  converts  from  venous  into  arterial.  At 
the  same  time  a  certain  quantity  of  air,  or  oxygen,  is 
dissolved,  which  not  only  effects  the  above  conversion, 
but  displaces  from  the  venous  blood  a  certain  quantity 
of  carbonic  acid,  which  it  contains.  Thus  it  is  found 
by  experience  that  one  hundred  parts  of  air  that  man 
inspires,  contains,  in  round  numbers,  21  parts  of  oxy- 
gen ;  whilst  the  gases  he  expires  are  represented  by 
16  parts  of  oxygen,  four  parts  of  carbonic  acid,  and  one 
part  of  oxygen  which  has  been  transformed  into  water, 
thus  making  up  again  the  21  parts  of  gaseous  matter  in 
the  100  which  he  inspired.  But  the  production  of  this 
oarbonio  acid  is  chiefly  caused  by  the  action  of  the  oxygen 
dissolved  in  the  arterial  blood  during  its  passage  and  con- 
tact with  the  animal  tissues  and  the  glycogen  existing  in 
the  capillary  vessels ;  lor  it  is  there  that  we  observe  the 
change  of  blood  from  arterial  to  venous,  the  conversion 
from  venous  into  arterial  being,  as  above  stated,  in  the 
lungs. 

Several  theories  have  been  promulgated  by  chemists 
and  physiologists  as  to  how  the  oxygen  acts  to  convert 
venous  into  arterial  blood.  Liebig  aissutned  that  the 
blood  dissolved  oxygen  as  water  dissolves  that  gas  and 
others ;  and  he  explains  the  greater  solubility  of  oxygen 
in  the  blood  than  in  water,  by  asserting,  and  that  on  ex- 
periment, that  phosphate  of  soda,  which  exists  in  blood, 
facilitates  the  solution  of  oxygen  in  that  fluid.  Dumas 
states  that  it  is  the  iron  which  exists  as  one  of  the  ele- 
ments of  the  colouring  matter  of  blood,  called,  as  above 
stated,  hematosine,  which  fixes  the  oxygen  in  the  arterial 
blood,  and  yields  it  again  to  various  organic  matters, 
either  those  originating  from  glycogen  or  those  resulting 
from  the  wear  and  tei^  of  lue,  and  which  may  be  con- 


sidered as  refuse  matters  which  require  to  be  ranored 
from  the  system.  The  iron  thus  becomes  deprived  of  Hi 
oxygen,  and  is  ready  to  reabsorb  a  fresh  qusntity  when  it 
comes  again  in  contact  with  the  oxygen  of  the  atmoi^ 
in  the  lungs. 

These  theories  do  not  appear,  so  fiur  ss  I  am  iware,  to 
have  received  the  general  sanction  of  physiologiiti;  udl 
therefore  deem  it  to  be  my  duty  to  call  your  attentioDtB 
some  interesting  optical  researches,  due  to  that  emioe:: 
•avanti  Professor  Stokes,  of  Cambridge.    That  gentlrsis 
has  observed  that  when  a  small  quantity  of  blood  i»mi2<^. 
with  water,  and  the  whole  poured  into  a  small  tnbe,  i&: 
this,  in  its  turn,  placed  in  such  a  position  as  to  aUot  inr 
of  light  to  pass  through  the  blood  solution,  and  that  tk 
the  ray  of  light  is  m«le  to  pass  through  a  prism,  be  ficdi 
that  the  spectrum  so  produced  has  undergOM  oenaia 
modifications,  which  consist  in  the  fact  that  ceitui  lios 
or  colours  of  the  spectrum  have  disappeared ;  ud  k 
moreover,  observes  that  these  "  bands  of  absorp^'  m 
he  calls  them,  are  characteristic,  for  they  differ  aoeoiii; 
as  the  blood  placed  with  the  water  in  the  tube  iiantril 
or  venous,  and  so  delicate  is  tliis  mode  of  iovestigua 
that  he  can  discern  the   slightest  modificatiou  ibi^ 
blood  undergoes.    In  fact,  I  may  state  en  paMwA  that  bi 
has  applied  this  mode  of  investigation  to  distiogciA 
vegetable  and  animal  matters,  which,  though  luTins  i 
great  similitude,  become  distinguishable  by  the  tio;^ 
mode  of  applying  optics  to  their  investigation. 

Coming  back  to  blood,  I  may  state  that  the  resembs 
of  Professor  Stokes  on  the  action  of  oxidising  ageoUa 
blood,  have  thrown  much  light  on  the  pheooiueu  ooo- 
nected  with  the  conversion  of  venous  into  arterial  M. 
He  has  remarked  that  if  arterial  blood  is  shaken  withi: 
alkaline  solution  of  sulphate  of  protoxide  of  iron,  or  protcr 
chloride  of  tin,  it  assumes  the  dark  colour  of  veDooi  biood 
and  that  if  he  then  agitates  the  same  dark  purple  blood 
with  air,  it  absorbs  the  oxygen,  becomes  oxidised,  aod. 
therefore,  is  converted  into  red  arterial  blood. 

These  facts,  joined  to  many  more  which  can  be  fooni  i^ 
the  proceedings  of  the  Royal  Society,  for  1864,  hsfelsi 
Professor  Stokes  to  the  conclusion  that  the  colouring  ou- 
ter of  blood  is  the  real  carrier  of  oxygen ;  that  it  atsortf 
oxygen  and  becomes  scarlet ;  and  that  it  >  ields  its  ozyf« 
to  organic  substances  during  its  circulation  throogb  ^ 
system,  and  becomes  purple  or  venous  blood.  He  ks 
given  to  the  colouring  matter  of  blood  the  Dime  c 
ertiorine,  and  calls  it  purple  or  scarlet  cruoiioe  either  aii^ 
exists  in  the  veins  or  arteries. 

I  think  it  is  useless  to  repeat  here  many  facts  coQBect«: 
with  this  subject,  and  which  1  brought  to  your  ootfe 
in  my  last  year's  lectures. 

Urine. — Having    also   dwelt   in    my   last  ooom  ^ 
some  length  on  the  principal  elements  contained  is  tb 
important  secretion,  I  deem  it  my  duty  merely  to  cb* 
your  attention  to  one  or  two  facts  of  some  immediAta  ic- 
portance  which  have  been  published  since  then.   Om  - 
these  is  due  to  Dr.  Marcet,  who  has  found  in  that  w** 
tion  a  substance  which,  until  his  investigations,  bad  ^ 
unnoticed  by  chemists.    I  mean  an  amorphous  or  o*** 
crystallizable  acid,  which  he  calls  coUoidic  add,  tiom  t^' 
circumstance  that  it  cannot  pass  or  diffuse  itself  tb^oc^- 
animal  membranes.    I  may  here  mention  that  sobtttf^'^ 
in  general,  according  to  the  theory  of  Mr.  Thcms*  G» 
ham.  the  master  of  the  Mint,  may  be  divided  in»«*' 
classes,  namely — those  which  crystallise,  and  which  be^ 
cr>'8talloids,  and  those  which  do  not  diffuse,  and  vhiii^ 
calls  coUoide,  from  the  French  word  eoUe^  or  glQ<-  ^ 
E.  Morin  has  also  published  some  elaborate  reteucb** « 
the  relative  proportions  of  oxygen  and  carbonic  tsi} 
urine,  and  the  following  Uble  will  show  you  the  u- 
fluence  which  exercise  lias  upon  the  combostion  of crgi^ 
matter  through  the  oxygen  conveyed  in  the  blood  tj  " 
cruorine  of  Professor  Stokes,  converting  the  organic  b*^*." 
into  carbonic  acid,  for  this  gas  is  found,  9M  yca^ 
see,  more  abundantly  in  the  urine  of  man  when  in  t  v* 
of  activity  than  when  in  A  state  of  repose :— 
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I  wish  DOW  to  invite  your  conaideratioo  for  •  few 
miDates  to  some  interesting  &otfl  which  have  lately  been 
pQbliahed  by  Dr.  H.  Bence  Jones,  on  the  extraordinarily 
rapid  absorption  ofcertainsabatanoes  into  the  animal  system. 
He  has  observed  that  sabstanoes,  such  as  lithium  and 
rubidium  will  be  found  to  have  passed  into  the  whole  of 
the  human  system  three  or  four  hours  after  they  have 
been  administered,  either  as  medicines  or  as  a  matter  of 
experiment.  In  fact,  he  has  found  that  the  absorption  is 
80  complete  that  he  has  been  able  to  detect  their  presence 
in  the  non- vascular  textures  of  the  body ;  and  what  en- 
hances the  interest  of  his  researches  is,  that  he  employed, 
as  a  means  of  analysis,  for  the  detection  of  these  substances, 
the  property  which  they  have  of  communicating  colour  to 
flame,  and  therefoie  applied  to  their  detection  the  spec- 
troscope of  fiunsen  and  Kirchoff. 

Whilst  on  the  subject  of  the  rapidity  of  the  absorption 
of  matter  by  the  body,  I  may  state  that  a  French  physio- 
logist has  observed  that  certain  saline  matters,  such  as 
iodide  of  potassium,  nitrate  of  potash,  or  acetate  of  morphia, 
will  pass  in  a  few  seconds  through  the  whole  of  the  sys- 
tem. Thus  ho  was  able  to  detect  the  presence  of  iodide 
of  potassium  in  the  urine  three  minutes  after  it  had 
been  taken  by  the  mouth.  But  certainly  one  of  the  most 
corioos  instances  published  of  late  respecting  the  absorp- 
tion of  organic  matters  in  the  system  is  that  related  by  Dr. 
Letheby,  and  which  tends  to  prove  the  correctness  of 
statements  which  have  been  published  in  former  times, 
that  certain  chemists  or  persons  had  a  secret  of  producing 
poisons,  the  action  of  which  only  became  manifest  a 
long  period  after  they  had  been  administered.  Thus,  Dr. 
Letheby  states,  in  a  paper  which  you  will  find  in  the 
"  Proceedings  of  the  Royal  Society,"  and  which  contains 
some  of  the  facts  which  he  gave  in  evidence  at  a  coroner's 
ioquest  in  London,  that  the  death  of  a  person  ensued  twelve 
months  after  he  had  taken  the  substance  which  cau  ed 
death.  A  man  engaged  in  a  large  chemical  works  in 
liondon  had  inspired,  during  his  labours,  a  comparatively 
small  quantity  of  a  substance  called  nitro-benzine  (now 
told  under  the  name  of  oil  of  bitter  almonds,  and  used 
in  large  quantities  for  perfumery,  and  also  for  giving 
taste  to  various  culinary  preparations),  and  that  this  sub- 
stance had  gradually  become  converted  into  aniline  (a  sub- 
stance now  extensively  used  to  produce  colours,  and  also 
procurable  from  coal  tar),  and  had  been  the  cause  of  the 
death  of  the  man. 

1  would  invite  all  lovers  of  animal  physiology  to  read 
with  attention  the  researches  of  M.  Claude  de  Bernard 
on  the  physiological  action  of  curorine,  or  the  active 
principle  of  the  curore,  or  the  poisonous  mixture  used  by 
the  Indians  at  Madagascar,  and  on  the  banks  of  the  river 
Oronoco.  These  researches  will  be  found  in  'several 
articles  published  by  him  in  the  Revue  des  Deux  Mondee, 
1864  ;  and,  to  excite  your  interest  in  reading  the  articles, 
1  may  state  on  his  authority  that  the  death  which 
ensues  by  the  injection  into  the  blood  of  a  trace  of  this 
poison  may  be  considered  as  the  most  curious  and  dis- 
tressing that  can  be  conceived,  and,  he  further  states, 
that  the  physiological  phenomena  which  are  witnessed 
daring  the  process  of  death  may  lead  to  the  most  benefi- 
cial application  of  the  substance  as  a  therapeutic  agent. 

Although  time  is  pressing,  I  cannot  part  from  you  this 
evening  without  calling  your  attention  to  the  fact  that 
every   day  we   are  realiaiDg   the  cheriflhed   ideas  of 


the  alchemist,  and  of  the  medical  men  of  the  fifteenth 
and  sixteenth  centuries,  who  laboured,  the  one  to 
extract  from  substances  what  they  called  the  quint- 
essence of  them,  and  the  other  to  apply  what  they 
supposed  then  to  be  such  quintessences.  From  the 
imperfect  state  of  science,  chemistry  included,  at  that 
time,  they  were  unable  to  carry  out  what  they  conceived 
to  be  essential  to  arrive  at  a  better  and  more  enlightened 
treatment  of  disease.  They  perfectly  felt  that  the 
extracts  or  infusions  of  the  plants  they  had  at  their  com* 
mand  had  not  a  defined  action  in  their  treatment.  All 
men  of  science  know  with  what  enthuaiastio  perseverance 
Paracelsus  advocated  the  employment  of  quintessences; 
and,  although  in  his  enthusiastic  mind  he  went  so  far  as 
to  pretend  that  he  carried  in  the  head  of  his  cane  the 
elixir  of  life,  there  is  no  doubt  that  he  and  his  disciples 
left  a  germ,  which  has  gradually  grown  to  be  a  plant, 
and  that  the  chemistry  of  the  present  day  is  gradually 
succeeding  in  extracting  from  plants  their  active  principles. 
Although  medical  men  were  convinced  of  the  utility  of 
employing  the  active  principles  existing  in  plants,  as 
quinine,  cinchonine  (from  cinchona  bark),  morphine  (from 
opium),  &c.,  still  we  had  not  a  correct  idea  of  the  various 
actions  which  these  diverse  alkaloids  exerted  on  the  sys- 
tem. We  are,  therefore,  much  indebted  to  H.  Claude 
de  Bernard  for  his  admirable  researches  on  the  thera- 
peutic action  of  the  alkaloids  of  opium ;  and  owing  to 
his  extensive  physiological  knowledge,  as  well  as  his 
perfect  mode  of  carrying  out  his  experiments,  he  has 
proved  that  we  can  class  the  action  of  the  alkaloids  of 
opium  under  three  heads,  as  shown  by  the  following 
table : — 

Thb  Alkaloids  of  Ofiux. 


Sopourzo. 

CoNVULsm. 

Toxzc. 

KwoeU. 

ThebaU. 

Thebaia. 

Morphia. 

Papaverijie, 

Codeia. 

Codeia. 

Narcotine. 

Papaverine. 

Codeia. 

Naroeia. 

Not  Sopoupio. 

Morphia. 

Morpliia. 

Narootiae. 

NaroeU. 

Narootine. 

TheUla. 

Papaverine. 

These  researches  thoroughly  prove  the  correctness  of 
Paracelsu8*s  vi«w8,  showing  that  in  the  employment  of 
opium  due  consideration  should  be  given  to  the  fact  that 
in  that  opium  there  are  various  agents  acting  in  a  defined 
manner  upon  the  organs  of  his  the  patient. 

I  cannot  conclude  this  lecture  without  drawing  your 
attention  to  several  interesting  papers  which  have  been 
published  by  Dr.  PoUi,  of  Milan ;  Davanne,  Bayer,  and 
and  Le  Mare,  of  Paris,  tending  to  prove  that  the  source 
of  many  diseases,  especially  those  a  contagious  nature, 
may  be  due  to  the  sporules,  or  germs  of  certain  animal 
or  vegetable  ferments  which  penetrate  with  the  air  into 
the  system,  coming  in  contact,  as  it  does,  with  the  blood 
in  the  lungs  of  man.  The  difference  between  the  views  of 
these  gentlemen  and  those  who  preceded  them  is  that 
formerly  these  statements  were  merely  theoretical,  where- 
as these  gentlemen,  by  the  aid  of  the  powerful  micro- 
scopic instruments  now  brought  into  use,  have  been  able 
to  trace  the  presence  of  vegetables  or  animals  in 
blood  either  of  animals  or  man  affected  with  certain 
classes  of  disease.  I  may  dto  as  an  example  the 
discovery  in  the  blood  of  the  carbuncle,  of  the 
presence  of  vitrios  and  bactherea.  (Boyer  and  Davanne.) 
These  facts  explain  why  these  gentlemen  have  applied 
with  such  success  the  most  powerful  antiseptic  agent 
yet  known  in  the  treatment  of  that  disease,  namely,  car- 
bolic acid,  and  there  is  no  doubt  in  my  mind  that  the 
spread  of  either  scarlet  fever,  typhoid  fever,  cholera,  or  any 
diseases  arising  from  the  decay  of  blood  or  its  decompo- 
sition is  brought  about  by  the  introduction  into  the  blood  of 
certain  ferments  which  completely  alter  the  nature  of 
that  fluid,  as  in  the  case  of  the  carbuncle  and  similar 
diseases.     If  these  views  are  oorreci— 4Uid  I  think  I 
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am  Joitified  in  spying  that  they  have  the  sapport  at  th0 
praauit  day  of  tome  of  tbo  moit  emioeot  men  on  the  con* 
tioMt— the  employment  of  earbolio  acid,  either  to  pra?eQt 
th»  spread  of,  if  not  to  cnre  these  diseases,  desenres  the 
atteotioo  of  the  medioal  wor]d. 


PABTS  UNIVERSAL  EXHIBITIOSr  OF  1867. 

The  Mioistor  of  State,  ViQe-Prasidaot  of  the  Imperial 
Gk»mmis«oo,  has  jusi  iaued  the  artioles  relative  to  the 
Seieolifio  Oommissioii  leforred  to  ia  the  general  sebema 
oftheOommissioo.' 

ArticU  l.^Ao  International  Sdeotifie  Commission  is 
esUhlished  in  conoeotioo  with  the  Imperial  CommissiaD, 
and  has  for  iu  oljooU>-* 

1.  To  point  ont  the  means  by  which  the  recent  pro- 
gress has  been  made  in  the  sciences,  the  liberal 
and  the  ordinary  arts. 

8.  To  aid  in  ths  propagation  of  usefhl  discoveries,  and 
in  inducing  reforms  in  matters  of  intematiooal 
Interest,  sach  as  the  adoption  of  the  same  weights, 
measntes,  scientific  units,  &c. 

8.  To  point  out,  by  means  of  specisl  publications,  the 
results,  of  general  utility,  which  may  be  derived 
from  the  Exhibition,  and,  if  necessary,  to  take 
measnres  for  their  completion. 

Art  2.^The  Seieatiae  Commission  to  consist  of  natives 
of  FVaaoe,  named  by  the  Imperial  Oomminioo,  and  of 
foreigners  nominated  by  various  countries.  These  nomiaa* 
tions  will  be  duly  announced  from  time  to  time. 

Art.  3. — Scientific  bodies*  and,  in  general,  those  who 
interest  themselves  in  the  progress  of  the  sciences  and 
arts,  are  invited  to  submit  to  the  Imperial  Commission 
their  advise  on  the  means  to  be  adopted  and  theqnestions 
to  be  examined. 

Art.  4.-*The  members  of  the  Bdentifio  Commission  will 
not  be  required  to  attend  any  {i^rtodical  meating.  They 
may  work  one  alone  the  suljects  which  they  are  charged 
to  treat  upon,  and  remit  the  result  of  their  laboore  to  the 
Imperial  Commission  in  their  own  name.  At  the  same 
time  they  may  aet  in  concert  with  their  ooUeagnes  if  they 
think  fit. 

Art,  6.— The  memoirs  and  reports  will  be  sobmitted 
to  the  Imperial  Commission  befiore  «he  1st  of  Jnly,  1867, 
and  published,  if  Ibund  advisable,  by  iU  authority.  Thow 
memoin  and  reports  will  together  form  the  works  of  the 
Scientific  Commission, 

The  pnparatoi7  works  of  the  Exhibition  have  been 
oommenoed  (  a  number  of  workmen  are  now  engaged  in 
forming  the  groood-work  of  the  grand  avenue,  a  hundred 
feet  wide,  which  will  traverse  the  entire  space  of  the 
Champs  de  Mars,  from  the  qoai  to  the  fioole  MiliUire  in 
the  rear.  The  gnxmd  is  also  being  preps<«d  on  the  Qoai 
de  Javel  for  the  railway  which  is  to  place  the  Exhi- 
Ution  in  ownmuiiication  with  the  whole  of  the  grand  lines 
of  Franco  by  means  of  the  Chomin  de  Far  de  Ceintura  and 
the  Aotooil  line. 

Amongst  the  various  objecU  of  interest  wh&eh  are  men* 
tiened  as  likely  to  be  seen  ia  that  portion  of  the  park 
anmnd  the  buiidioic  which  is  to  be  devoted  to  the  Fronch 
exhibitors,  are :— Model  farms  of  the  varioos  provinces, 
with  their  atsUes,  cattle  sheds,  dairies,  steam  and  other 
agrioaltond  machinery,  and  apparatus  for  making  bricks, 
tiles,  and  drain-pipes;  distiileries  of  spirits,  essences, 
and  resins;  a  ehamoal  manulactory  complete,  with  a 
shop  for  the  sale  of  its  productions ;  a  complete  photo* 
graphic  establishment,  and  a  dark  chamber  for  plioto- 
metric  experiments;  a  muiufactory  of  perfumes,  and 
priodpally  of  extracts  from  certain  floweis,  such  as  the 
Jasmine  and  tub^iose,  which  will  be  culiivsted,  if  possible, 
in  the  park  Itself;  a  horiaonUl  flour-mill,  and  establish- 
x*Ua  for  pvodncing  bread  and  pastiy  for  the  supply  of 
the  KxhibitkMii  an  elesirio  lighthouse,  two  huudmd  <ast 
high,  for  illuminating  the  park  at  night ;  and  a  coast  light- 


house of  the  first  order ;  an  establishment  for  tbe  CQpel- 
lation  of  lead,  and  the  malung  of  copper  and  lesden  pipes; 
an  iron  and  broose  (ouiidry ;  a  glsss-honse :  aD4  naiia. 
factories  of  white-lead,  sodium,  and  other  cnemicil  pro- 
ducts. 

A  speeial  site  Is  said  to  be  reaerved  for  an  obsemlar, 
where  astronomloal  and  philosophioal  instruments  vill  bi 
exhibited  in  action,  and  another  for  a  eampanila  iowe, 
with  clock  and  chimes.  Several  hothouses  and  coofem. 
tones,  exhibiting  various  methods  of  construciioo  ud 
heating,  and  filled  with  exotic  plante ;  kiosqaes,  chiku, 
rustic  houses,  fountains,  ornamental  vases,  and  gaJdeofsr- 
nfture  of  all  kinds  will  be  distributed  about  ths  grooodt 
Architecture  and  construction  will  be  fllnstrated  Sjipes- 
mens  of  the  principal  modes  of  building  in  stoM,  farii, 
pottery,  imitation  mart)le,  cement,  concrete,  sod  w»i 
One  exhibitor  proposes  to  contribute  trees  and  ihroik^ 
ranging  from  one  to  six  metres  high,  suQcient  tt  fcra 
fifty-three  clumps,  to  fill  a  total  space  of  seven  farndtgd 
square  metres. 

Such  are  a  few  of  the  promised  attractions  of  tbeUn- 
versal  Exhibition  of  1807. 


FBENCH  INDUBTRIAL  COLLEGE. 

The  Union  Centrale  de$  Beaug  JLrU  of  Fktfif,  w%» 
admirable  exhibition  is  now  open  in  the  Palais  de  riA>iiS' 
trie,  has  just  determined  upon  the  establisbmeot  of  i 
great  college  for  pupib  in  the  industrial  arts.  Tb«  ^' 
ton  of  the  Union  consider  that  in  order  to  give  loaod 
education  in  art  as  applied  to  industry,  something  man  it 
wanting  than  museums,  libraries,  and  connss  of  Isctoru. 
however  excellent  and  complete  in  themselves,  sod  the 
first  step  has  been  taken  to  unite  all  the  means  of  vau^ 
tion  in  one  great  collegiate  establishment. 

A  piece  of  ground,  containing  between  fifteen  and  p 
taen  thousand  square  yards,  has  been  secured  in  the  ia- 
mediate  neighbourhood  of  the  FaubooTg  Saiot  Aflioifis, 
the  very  centre  of  the  manufacturing  quarter  of  Pvi^ 
The  new  college  to  be  raised  on  this  spot  is  to  idixd 
ac^mmodation  for  five  hundred  resident  popila,  sad  ^ 
organisation  will  include  all  that  is  necessary  iw  thsital/ 
of  industrial  art  in  its  various  branohea ;  it  will  be  s  gra^ 
normal  school  for  the  training  of  designers  and  msoigcn 
of  artistic  establishmenU.  The  aooiety  itself  will  occapr 
one  wing  of  the  building  with  its  moseums  and  libr&rr. 
and  it  is  proposed  that  each  division  of  the  former  ih^ 
be  decorated  in  the  style  of  that  epoch  of  art  of  vhieh  is 
contents  will  form  the  illustration,  and  that,  as  Ctf  st  pc^ 
sible,  the  books,  drawings,  engravings,  and  other  niiUtf) 
relative  to  the  period  shall  be  pUoed  in  immediate  fitii- 
imity  with  that  section  of  the  museum  to  which  (ivy 
have  special  reference.  The  estimate  sets  apsitai^a 
equal  to  £12,000  for  the  annual  salaries  of  the  profaetn. 
in  order  that  the  most  able  industrial  artisU  may  bf  i> 
duced  to  lend  their  aid  in  the  training  of  the  riKi| 
generation  of  art-workmen.  An  important  faatore  io  ^* 
plan  is  the  establishment  within  the  college  of  a  c«rU3 
number  of  aUlien  d'homwur,  which  will  be  given,  for  y^ 
or  otherwise,  to  eminent  artista  and  art-workmen,  v^ 
example  will  best  guide  the  hand,  inatiuct  the  cf e,  »^ 
cultivate  the  taste  of  the  pupils.  It  is  proposed,  aooo^ 
oth<^r  things,  to  indnde  a  achool  of  equiutioo  io  ^ 
establishment  of  the  college,  not  ool/  with  the  iic«  ^ 
supplying  the  pupils  with  the  means  of  a  hesUhfnl  ^'^ 
cise,  but  also  of  mskiog  the  eye  acqoaioted  vuh  ^^ 
living  model  of  the  animal  in  its  varioos  movestfo^: 
and  to  arrange  the  lecture  theatre  in  such  a  msnotf  ^-f 
it  may  be  used  for  dramatic  repraeentatioof,  the  pup 
being  at  once  the  scene  painteia,  costumiers,  sad  ai^'^ 
and  thus  becoming  theoretically  and  practically  aa]oftifli^ 
with  an  important  branch  of  indnstnal  art. 

It  iB  not  intended  that  the  edueation  of  the  oo^ 
shall  he  gratuitous;  on  tho  fiontrary.  the  ^^^^. 
rather  high ;  but  it  is  proposed  that  the  sons  of  ww*" 
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mm  BhiM  be  tdmitted  to  the  coarses  of  study,  as  oat-of> 
door  pupils,  on  payment  of  three  francs  a  month. 

Modifications  will  doubtless  be  made  in  the  scheme  as 
LOW  sketched,  but  there  is  little  doubt  that  the  proposed 
college  will  be  established,  and  the  Union  ChUrale  may 
well  be  proud  of  being  the  firrt  body  which  has  thought 
of  applying  the  principle  of  thorough  collegiate  education 
to  industrial  art. 

It  is  worthy  of  remark  that  the  project  is  quite  inde- 
pendent of  the  government ;  the  first  idea  is  said  to  have 
been  thrown  out  by  M.  Doray,  the  Minister  of  Public  In- 
Btniction,  who  is  mdefatigable  in  improving  the  means  of 
edacation  of  every  kind,  but  tha  initiative  is  due  to  M. 
Gaichard,  the  President  of  the  Union  CeniraU,  who  not 
only  drew  out  the  scheme  of  the  new  college,  but,  in  con- 
ioDction  with  M.  Bajou,  another  member  of  the  direction 
3f  the  society,  snpDlied  the  funds  for  securing  the  land 
DO  which  the  buildfog  is  to  be  erected.  M.  Gnichard  is 
in  architect  and  decorative  artist,  and  M.  Sajou  a  modeller 
Df  upholstery,  00  that  the  new  college  springs  directly 
from  the  clan  to  which  it  is  to  be  devoted. 


PsiQtfKtfnrts* 

♦ 

Bbaofobo  Chaxbsb  of  Commebob.'— BnssiAV  Tabiff. 
-A  special  meeting  of  the  Chamber  of  Commeroe  was 
leld  reeently,  at  Bradford,  for  the  purpose  of  meeting 
^r.  Hichele,  aUacU  to  the  British  fimbasiy  at  St. 
Petersburg,  who  attended  with  patterns  of  Russian  goods, 
imilar  to  woollen  and  wonted  fabrics  manufactured  in 
his  district,  upon  which  he  desirod  to  elicit  the  opinions 
f  the  chamber.  H.  W.  Ripley,  Esq.,  the  president  of 
he  chamber,  occupied  the  chair,  and  the  other  gentlemen 
•ivsent,  besides  Mr.  Michele,  were  Mr.  Alderman  Mitchell, 
It.  J,  A.  Unoa,  Mr.  C.  Stead,  Mr.  Jaeob  Behrens,  and 
tr.  H.  C.  Cburton,  Mr.  Hirst,  of  Leeds,  and  Messrs. 
^rierly  and  Jubb,  of  Batley.  The  President  briefly  in- 
*oduced  Mr.  Hichele,  and  stated  that  he  bad  aooompaoied 
tr.  Lloyd,  President  of  the  Aftiociated  Chambers,  and 
[r.  Goodinao  in  their  visit  to  the  Moscow  Exhibition. 
tr.  Michele,  in  introducing  his  patterns  of  goods  to  the 
Dtice  of  the  meeting,  saul  his  principal  object  was  to 
>tain  as  mioute  a  report  as  possible  of  these  goods,  in 
"der  that,  in  the  report  he  should  have  to  submit  to  Earl 
Qsiell,  he  m\g\ii  make  a  comparison  of  the  relative  coet 

the  prodaotion  of  the  two  countries— Bussia  and 
pgland — ^because  there  were  many  arguments  in  fiivour 

the  reduction  of  the  high  rate  of  duty  in  Bussia  which 
ight  be  deduced  from  such  an  inquiry.  They  would 
obably  fiud  that  up  to  a  certain  point  Russia  produced 
lalitles  of  goods  with  which  foreign  countries  could  not 
mpete.  On  the  other  hand,  the  higher  qualities  were 
educed  £ar  cheaper  and  much  better  here.  This  might 
)  an  argument  in  favour  of  reducing  the  duties  on  those 
w  qualities.  Mr.  Lloyd  and  Mr.  Goodman  had  done 
•od  service  in  this  direction— they  had  sown  good  seed, 
llch,  no  doubt,  in  due  time  would  germinate  and  bring 
rth  fruit.  Very  probal)ly  within  the  next  few  years  a 
Qsiderable  reductk)n  in  the  Russian  tariff  would  be 
ide.  There  was  great  opposition  on  the  part  of  the 
inufacturers.  The  Bossiaa  government  were  not  abso- 
tely  opposed  to  the  principles  of  free  trade,  txit  they 
d  to  defer  to  the  opinion  of  the  people  they  governed, 
iblic  opinion  in  that  country  had  great  weight  at  the 
eeent  time,  and  the  Bussian  government  were  afraid  of 
mmitting  themselves  to  any  policy  which  might  be  con- 
mned  by  lai^ge  sections  of  the  people.  Therefore,  this 
estioo  would  have  to  be  agitated,  and  he  bad  no  doubt, 
th  the  aid  of  the  press  and  by  other  means,  it  would 
tioiately  be  made  manifest  to  the  people  oi  Bussia  that 
ey  had  nothing  to  fear  from  oompetition,  but  that,  on 
9  coDtrary,  their  manufactures  would  be  improved  and 
der  markets  created.  Mr.  Michele  cited  some  of  the 
)tectionist  argiuments  which  were  at  present  used  in 


Russia,  and  said  tltat  by  the  diffusion  of  more  enlightened 
economical  views  upon  this  question  the  result  in  a  fsw 
years  wonld  no  doubt  be  the  gradual  reduetion  of  the 
Russian  tariff.  Her  Majesty's  goveromeot  were  quite 
ready  at  any  favourable  opportunity  to  exert  their  in* 
fluence  with  the  Russian  government  to  bring  about  snob 
a  change  in  our  commeicial  relations  with  Russia  as 
would  be  conducive  to  the  mutual  advantage  of  the  two 
countries.  The  gentlemen  present  formed  themselves 
into  a  committee  to  examine  the  patterns  of  goods  and 
report  thereon. 


d^nRBitrt^ 


Thb  Ivduv  Tba  Tbadb.— This  tnde  (says  Tnvmf 
Circular)  is  still  in  its  infancy,  and  though  its  prospects  are 
far  more  satiafactoiy  than  those  of  Japan,  there  are  sttli 
many  difficulties  to  be  overcome  befbn  it  ean  nseh  the 
development  of  which  it  is  capable.  Although  India  is 
an  old  dependency,  it  is  but  a  young  oelooy ;  in  Cut,  it  b 
still  in  transition  ftom  one  state  to  the  other.  The 
aboriginal  inhabitants  and  the  European  settlers  are  in  aa 
anomalous  position,  nuinally  jealous  of  each  other,  and 
for  tho  most  part  without  any  eommon  interest  er 
sympathies ;  and  it  is  no  easy  task  for  the  Government 
officials,  brought  up  among  the  traditions  of  the  old 
regime  to  accommodate  themselves  to  the  new  state  of 
things,  and  to  observe  a  strict  neutrality  between  the  dis- 
putants. There  is  great  rooei  for  improvement,  also,  in 
the  regulations  framed  far  the  sale  of  waste  land,  suitable 
for  the  cultivation  of  tea ;  the  present  system  appears  to 
lead  to  great  abuses,  and  to  retard  rather  than  to  sdvaoeo 
the  object  for  which  it  was  framed.  But  India  possasssf 
what  Japan  does  not — a  stable  and  enli|[htened  Govern- 
ment; old  traditions  are  gradually  dying  out,  as  fresh 
legislators,  with  independent  ideas,  are  brought  in  to  fiU 
up  the  gaps  which  so  frequently  occur  even  in  the  ranks 
of  civilians  serving  in  a  tropical  dimale ;  edocttioo  ii 
spreading  rapidly  among  the  natives,  and  almdy  a  more 
intelligent  class  of  colonists  is  being  attiaoted  hf  the 
prospect  of  obtaining,  in  a  few  years,  at  small  risk  of 
health,  and  with  comparatively  little  labour,  a  competewM 
which  the  work  of  half  a  life-time  spent  in  Europe  might 
fail  to  secure.  The  Indian  tea  pUntations  only  require 
time  to  maturoi  and  the  skill  of  a  sufficient  number  of  in* 
telligent  Europeans,  backed  by  a  ^ood  supply  of  nativ« 
workmen  to  perform  the  heavier  manual  labour,  and  the 
result  is  certain.  The  great  experience  in  tea  cultivatiDO 
which  the  Chinese  enjoy,  aided  by  their  industry  and 
business  ability-equalities  for  which  the  natives  of  India 
are  not  remarkable— will  probably  always  make  China  th« 
largest  tea-produoiog  country  of  the  wiH'ld;  but  their 
feeble  government,  and  the  unlimited  exactions  of  their 
rulers,  will  be  found  to  be  serious  drawbacks  in  a  oom^ 
petition  with  a  country  living  under  British  rule,  and 
India,  possessing  this  advantage,  cannot  long  eoatinoe  to 
be  iar  behind  in  the  race. 

Cotton  Cultivatioh  ni  India.— It  appears,  by  Urn 
Cotton  Supply  JS^porter,  that  the  report  of  the  Cotton 
Commissioner  of  the  Bombay  Presidency  np(m  the  distri* 
bution  of  American  seed,  and  the  means  taken  to  extend 
the  cultivation  of  the  New  Orleans  variety,  reeeotly  pob^ 
lished  by  the  Bombay  Government,  tends  to  explode  the 
opiaion  so  long  and  tenaciously  held  by  those  entrusted 
with  the  management  of  Indian  affairs,  that  eotton  of  a 
quality  to  rank  with  American  cannot  be  grown  in  hidia* 
X'he  repeated  recommendations  of  the  Cotton  Supply 
Association  to  promote  and  encourage  the  growth  of  this 
deKription  of  cotton  in  that  country  have  more  than  onee 
been  met  with  the  reply  that  the  experiment  had  been 
tried  and  had  failed,  and  that,  therefore,  it  was  useless  to 
repeat  it.  In  these  papeis  tlieir  own  officer  shews  to  tlM 
(iovemoHlDt  that  bo(  only  has  there  been  snossss  ia 
Dharwar,  as  Mr.  Shaw,  to  whose  zealous  and  persevering 
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exertions  that  flacceas  is  mainly  attribnuble,  has  long 
■inoe  demonstrated »  bat  in  other  districts  also  where 
similar  exertions  have  been  made.  In  Mysore,  the  ryots 
of  their  own  accord  have  taken  ap  the  cultivation  of 
American  seed.  In  the  North-west  Provinces  and  the 
Panjaub,  the  Commissioner  folly  believes  that  the  intro- 
duction of  the  New  Orleans  cotton  from  acclimatised 
Dharwar  seed  will  be  successful,  and  he  is  satisfied  that 
the  failure  in  Berar  is  only  temporaxy,  and  is  owing  to 
the  deterioration  which  the  seed  had  undergone  from 
having  been  shut  up  in  the  heated  and  close  atmosphere 
of  the  ship's  hold,  and  to  lateness  in  sowing.  **  It  is  held 
to  have  been  demonstrated  in  this  Berar  experiment  that 
cotton  of  staple  and  colour  which  will  always  hold  its 
place  in  the  British  market  may  be  grown  to  a  good  pro- 
fit by  Indian  lyots  in  Central  India."  The  conclusion 
adopted  is,  that  not  only  will  the  acclimatised  American 
plant  thrive  in  many  districts  of  the  Punjaub  and  North- 
west Provinces  and  elsewhere  in  India,  but  thera  is  good 
ground  to  expect  that  "  the  home  market  will  be  exten- 
sively supplied  '*  from  those  sources  with  this  description 
of  cotton.  Our  hope  of  India,  though  long  deferred,  is 
thus,  it  seems,  to  be  realised  at  last  This  much  may  at 
least  be  expected,  that  the  representations  and  counsels  so 
often  urged  upon  those  at  the  bead  of  Indian  a&irs  will 
now,  thus  corroborated,  obtain  a  degree  of  attention  which 
hitherto  they  have  failed  to  command. 


during  the  ensuing  year.  A  grant  of  £2,000  baa  ben 
sanctioned  by  the  colonial  parliament ;  and,  io  order  tbt 
ample  time  may  be  afforded  to  mechanics,  artisaos,  isd 
manufacturers  to  enter  into  competition,  a  royil  oommii' 
sion  will  be  appointed,  and  the  conditions  of  the  exbilntiii 
promulgated.  The  liberality  of  the  Victorian  govemodt 
ought  to  receive  such  encouragement  as  will  iodnoetbi 
colonies  generidly  to  participate  in  the  advantsgo  of  tis 
show,  and  remove  those  jealousies  which,  at  the  oaticL 
are  likely  to  operate  against  the  scheme. 


®Intsais. 


€aMti. 


SuGiB  Cultivation  in  Queknsland. — It  seems  now 
clearly  proved  that  this  class  of  cultivation  has  taken 
firm  root  in  this  colony,  many  thousand  acres  having  been 
taken  up  for  sugar-growing  purposes,  under  the  new  regu- 
lations which  grant  a  lease  of  any  unoccupied  Government 
land  selected,  at  a  very  low  figure,  to  actual  cultivators, 
with  a  purchasing  clause  during  any  renewal  or  expiry  of 
the  lease,  leaving  the  capital  of  the  sugar-grower  intact 
to  further  his  business,  and  at  the  same  time  securing 
him  the  land  as  ifhe  were  a  freeholder.  There  are  tens 
of  thousands  of  acres  still  available  for  sugar-growing. 

Cotton  in  Qdeknsland. — A  considerable  numl^r  of 
the  cotton  cultivators  of  this  colony  lately  held  a  meeting 
to  urge  on  the  Government  the  necessity  of  continuing 
the  cotton  bonus  regulations  for  a  few  years  longer,  and 
which  there  is  every  reason  to  expect  will  be  done.  The 
last  season  has  fully  proved  the  adaptability  of  the  colony 
for  growing  cotton,  the  crop  having  proved  a  profitable 
one. 

An  Exfbdition  has  just  started  for  the  interior  of  the 
Anstralian  continent.  This  time  the  object  is  not  so 
much  to  obtain  an  acquaintance  with  the  country — although 
that  of  course  will  be  one  of  the  results — as  to  solve  the 
mvstery  of  the  life  or  death  of  Dr.  Ludwig  Leichardt, 
who,  in  1848,  started  from  the  settled  district  of  Queens- 
land to  endeavour  to  cross  the  continent  to  the  Gulf  of 
Carpentaria,  and  who  has  never  yet  been  heard  of.  The 
mystery  connected  with  his  fate,  commencing  at  this 
date,  still  remains  to  be  cleared  up  after  the  elapse  of  17 
years.  A  subscription  has  been  raised  by  the  ladies' 
oommittee  to  the  amount  of  £900.  The  Victorian  and 
South  Australian  governments  have  contributed  each 
£600;  the  Queensland  government  has  given  £1,000; 
the  Sydney  government  intends  to  double  private  sub- 
scriptions. The  party  engaged  to  conduct  the  search 
consist  of  eleven  persons,  all  accustomed  to  bush  life,  and 
mostly  of  middle  age.  None  of  them,  however,  except 
the  leader  and  a  surgeon,  have  been  to  previous  explora- 
tions. They  are  accompanied  by  14  camels  and  over  40 
horses. 

Intbboolonial  Exhibition  at  Mblboubne. — The  Legis- 
lative Assembly  having  assumed  the  desirability  of  inter- 
colonial exhibitions  of  industry  and  art,  steps  will  be  taken 
to  hold  the  first  intercolonial  exhibitioD  in  Helboame 


Thohi^  Winkwobth.— Another  of  the  few  jmuof 
links  between  the  past  and  present  in  the  hisiny  of  tiv 
Society  of  Arts  has  been  severed.    Death  bsi  isodr 
removed  from  the  Council  table  one  ot  the  ddtt  ad 
most  tried  friends  of  the  Society.      In  1822.  TteH 
Wink  worth  was  elected  a  member  of  the  Soextjoi 
Arts,  and  from  that  time  he  never  ceased  to  tib  & 
active  interest  in  its  work.     Bom  in  1790,  the  «» of 
the  Rev.  William  Winkworth,  at  the  age  of  axtecs  bt 
was  apprenticed  to  a  silk  manufacturer  hi  Spitalfidii 
and  thus  bixuime  intimately  connected  with  the  ooontf- 
cial  interests  of  his  country.    Aft«r  serving  the  wnl 
period  of  apprenticeship,  and  being  made  a  freeman  of  tl« 
Fishmongers'  Company,  he  established  himself  sssntusr 
facturer  and  merchant  in  the  City  of  London  in  19?. 
He  purchased  the  freedom  of  the  Weavers' Coojsej 
and  soon  became  known  and  active  among  thoee  who,  «x» 
forty  years  back,  took  steps  to  firee  the  silk  tnde  free 
the  restrictions  under  which  it  waa  at  that  time  a;- 
ried  on.    He  also  gave  great  attention  to  all  tbitm 
being  done  about  the  same  period  to  improve  the  b^ 
chanical  appliances  of  the  weaver.     Having  joinel  the 
Society  of  Arts,  he  soon  evinced   a  lively  intwe*  a 
its  proceedings— an  interest  which  was  ever  incrwtf: 
and  progressing.    From  his  first  entrance  into  life  v  > 
manufacturer    he  desired  to  be  free  from  all  the  c- 
tiquated  forms  and  practices  which  restricted  indo^- 
qelieving  that,  as  in  fashion,  so  in  the  modes  of  ctnric: 
on  industries,  the  public  demand  a  constant  chsoge.  vA 
so  much  in  the  materials  employed  as  in  the  method  uc 
form  of  applying  them.    This  conviction  led  him  to  gi« 
much  time  and  attention  to  the  Society  of  Arti.  tfd  s 
any  and  every  effort  to  render  that  body  more  vigat© 
his  active  cooperation  was  always  to  be  relied  on.  Ht 
was  one  of  thoee  who  helped  to  remove  the  resiricttf 
which  prevented  the  Society  from  rewarding  inrentiffl 
when  patented,  a   restriction  which  was  in  for»  'J 
to  1844.    In  1846  he  advocated  with  other  meobe 
the  incorporation  of  the  Society  by  Royal  Chsrter.  « 
very  early  recognised  the  importance  of  giving  to  Indmt-.* 
Exhibitions  an  international  character,  and  never  cc«fl*J 
take  an  active  in terest  in  them .    He  acted  as  Juror,  ud  ?^ 
ported  on  the  International  Exhibitionsof  1851, 1855.  «Bi 
1^62,  as  well  as  those  of  Dublin  in  1864,  and  flaK» 
in  1860.      Since  1862  he  allied  himself  to  the  wen- 
ment  which  has  spread  so  rapidly  among  the  vwi=' 
classes  and  created  so  many  displays  of  their  ioA^' 
at  the  time  of  his  death  he  was  both  a  tniitee  t^ 
guarantor  of  the  North-East  London  Exhibitioo-«»-» 
open.    He  was  a  warm  advocate  of  all  tho«  meuc^ 
which    tended    to    improve    the    edocatiooa],  s^ 
and  moral  condition  of  the  industrial  dsieee.     i^ 
members  of  the    Society  well  know  how  coostairt  »- 
attendant  and  zealous  a  worker  he  was  at  the  Socr^' 
meetings,  and  the  Journal  contains  many  evidence*  tf  ^ 
zeal  and  good  wishes  for  the  prosperity  of  the  Society » 
Arts.    He  died  on  the  16th  September,  aRer  a  U^^ 
illness,  at  his  residence  in  Canonbury,  aged  75,  !»•* 
interred  at  flighgate  Cemetery,  deeply  wg"^."^ 
affectionate  father,  a  sincere  friend,  and  a  omw  ■** 
upright  dtiaen. 


JOURNAL  OP  THE  SOCIETY  OP  AflTS,  Ootobbb  6, 1865. 


709 


Joseph  F.  B.  Chabbibbb,  oneoftbtf  mott  celebrated  sar- 
^1  iofltrament  maken  io  Europe,  died  recently.  Science 
lod  hamanity  generally  owe  him  a  deep  debt  of  gratitude 
for  the  unmense  impioyementa  which  he  has  made  and 
iodooed  in  the  art  to  which  he  devoted  himself.  M. 
Charridre  was  bom  at  Fribom^,  in  Switzerland,  in  1803, 
bot  he  was  apprenticed  to  a  cutler  in  Paris ;  he  was  the 
fooDder  of  the  establishment  which  he  conducted  to  the 
day  of  his  death.  His  instruments  have  earned  him 
medals  and  recompenses  at  numberless  exhibitions;  he  was 
nude  Chevalier  of  the  Legion  of  Honour  in  1S44,  and 
ifter  the  Great  Exhibition  of  1851  was  raised  to  the  gnde 
of  officer  of  the  order. 


fnbltcatiffns  ^ssrnh 

Lis  Outbxxbs  d'a  Prbssmt  et  la  Noutsllb  Eioovomx 
DU  Tbayail.  By  M.  Aodiganne.  (Paris.  8vo.)— An 
attempt,  by  an  able  writer,  to  indicate  the  various  phases 
of  the  life  of  the  working  classes,  and  to  show  what  in- 
floeooes  are  at  work  which  may  produce  changes  in  the 
eoooomy  of  labour.  The  labourer  himself,  the  tools  and 
machinery  employed,  and  the  principles  of  association, 
ire  naturally  three  main  heads  of  the  discourse.  The 
iQthor  belongs  to  the  liberal  school  of  the  economy  of 
laboar,  but  he  does  not  commit  himself  to  the  announce- 
ment of  any  special  theory  for  the  future. 

CoDi  Imtbrmatxokal  db  la  Pbopbibte  Industbibllb, 
Abtutiqub,  mt  LnrxBAiRB.  fiy  J.  Pataille  and  A. 
Hagnet.  (Paris.  8vo.) — A  collection  of  the  oonTentions 
iod  regulations  of  European  governments  respecting 
pAteniB,  literary  productions,  the  theatre,  music,  the  fine 
iris,  trade  marks,  and  piracy,  with  an  explanatory  intro- 
duction. 

Annalxs  db  la  Propribtb  Industbibllb,  Abtotiqub, 
n  Littxbaibb.  By  J.  Pataille  and  other  writers.  (Paris. 
8vo.}--The  eleventh  number  of  an  annual  publication, 
eootaining  a  large  amount  of  important  facts  and  opinions 
relative  to  artistic,  literary,  and  industrial  questions. 


Botes. 


Tafbrtbibs  at  Hamftoit  Coubt  PALAGB.-^The  re- 
moval of  the  miscellaneous  portraits  from  one  of  the  long 
galleries  of  this  palace  to  the  Cartoon  Gallery  has  die- 
sloied  a  fine  series  of  decorative  tapestries  on  the  walls, 
vhich  are  of  the  latter  part  of  the  seventeenth  century, 
ind  are  well  fitted  to  the  room.  It  is  to  be  hoped  that 
tfr.  Cowper  will  allow  them  to  remain,  being  part  of  the 
)riginal  decorations  of  the  building,  and  much  more  appro- 
^te  and  decorous  than  a  number  of  miscellaneous  por- 
iraits  hung  without  any  clawi6cation. 
^  Chemical  Soibmob  in  Gbhmaky. — Soch  is  the  appro- 
liation  of  chemical  science  iu  Germany,  that  at  the  present 
Jme  two  large  chemical  laboratories,  on  the  most  com- 
)lete  scale,  are  in  course  of  being  erected  in  Berlin  and 
^nn,  at  the  expense  of  the  state.  They  will  coat,  it  is 
aid.  about  £75,000. 

CoMPousTD  Bbidob. — A  new  bridge,  constructed  over 
he  Seine,  between  St.  Cloud  and  Sevres,  has  recently 
leen  opened  for  foot-passengers  and  vehicles.  It  is  a  com- 
tound  bridge,  for  general  traflSc  and  also  for  the  con- 
•inuance  of  the  Auteuil  railway,  which  by  its  means  will 
«  carried  almost  to  the  gate  of  the  Exhibition  of  1867, 
ind  also  placed  in  connection  with  the  Chemin  de  Fer  de 
^einture,  which  connects  all  the  main  lines  of  railway 
laving  termini  in  Paris.  The  bridge  is  a  handsome, 
hoQgh  simple  structure,  of  five  arches,  about  360  or  870 
eet  long,  and  perfectly  level,  the  banks  being  high  at  the 
pot  where  it  crosses  the  Seine.  The  total  width  of  the 
ridge  is  fall  90  feet,  and  afi'ords  room  for  the  railway 
faduct,  two  carriage-roads,  each  twenty  feet  wide,  and 
fto  broad  foiotpaths.  The  viaduct  occupies  the  centre  of 
he  bridge ;  it  is  about  forty  feet  high  above  the  carnage- 


ways  on  each  side  of  it,  and  the  walls  of  the  arches  of 
which  it  is  composed,  as  well  as  of  the  viaduct  beyond 
the  bridge  on  either  side  of  the  river,  are  pierced  through* 
out  by  two  smaller  arches,  which  will  afford  a  double 
covered  way  for  foot  passengers  for  the  distance  of  about  a 
mile.  The  whole  is  built  of  stone,  csraftilly  dressed  and 
finished,  and  presents  a  very  elegant  appearance. 

PosTAOB  ^FAMPs. — ^A  proposal  has  oeen  made  to  the 
Minister  of  Finance,  by  French  merchants,  for  the  isme 
of  postage-stamps  of  the  value  of  five,  ten,  and  twenty 
francs  each,  to  be  used  not  only  for  the  prepayment  of 
heavy  packets  sent  by  post,  but  also  for  the  discharge  of 
small  accounts.  The  existence  of  some  such  means  of 
payment  between  England  and  France  would  be  a  great 
boon,  and  now  that  a  system  of  post-office  orders  exists 
between  France  and  Italy,  there  is  some  natural  impa- 
tience on  the  subject.  For  the  payment  of  sums  too  small 
for  cheques  no  ready  means  exists,  although  the  rapid 
growth  of  relations  between  England  and  Fiance  so  much 
demands  such  an  arrangement  It  has  been  asserted  that 
the  idea  of  a  stamp  for  prepayment  of  postage  originated 
in  France  in  the  reign  of  Louis  XIV.,  but  in  the  absence 
of  an  V  proof  of  the  fact,  little  attention  was  paid  to  the 
assertion.  The  following  notice,  said  to  nave  been 
issued  in  the  month  of  August,  1668,  has  appeared 
in  a  French  newspaper : — *<  On  fait  S9avoir,  y  est-il  dit, 
k  tons  ceux  qui  voudroot  escrire  d'un  quartier  de  Paris  en 
un  autre,  que  leurs  lettres,  billets  ou  m^moires  seront 
fidellement  port€s  et  dilligemment  rendus  k  leur  adresse, 
et  qu'ils  en  auront  promptement  r€ponse,  pourvn  que, 
lorsqu'ils  ^riront,  its  mettent  aveo  leurs  lettres,  un  billet 
qui  porters  port  pay^,  parce  que  Ton  ne  prendra  point 
d'argent,  lequel  billet  sera  attach^  k  ladite  lettre  on  mis 
autour  de  la  lettre  ou  pasB6  dans  la  lettre,  ou  en  telle  autre 
mani^re  qu'ils  trouveront  k  propos,  de  telle  sorte  n€an- 
moins  que  le  commis  le  puisse  voir  et  oster  ays^ment. 
Chacun  estant  adverty  que  nulle  lettre  ni  r6ponse  ne  sera 
port6e,  qu'il  n'y  aye  aveo  icelle,  un  billet  de  port  piy6, 
dont  la  date  sera  remplie  du  jour  et  du  mois  qu'il  sera 
envoy^,  ik  quoy  il  ne  faudra  manquer,  si  Ton  vent  que  la 
lettre  soit  port^e.  Le  commis  general  qui  sera  au  palais, 
vendra  de  ces  billets  de  port  pay6  2L  ceux  qui  en  voudront 
avoir,  pour  le  prix  d'un  sol  marqu^,  et  non  plus,  k  peine 
de  concussion ;  et  chacun  est  adverty  d'en  acheter  pour 
sa  n^cessit^,  le  nombre  qu*il  lui  plaira,  afin  que  lorsqu'on 
voudra  escrire.  Ton  ne  manqne  pas  pour  si  pen  de  chose  h, 
faire  ses  afiaires,"  with  the  following  memorandum  ap- 
pended : — "  Outre  le  billet  de  port  pay^,  qne  Ton  mettra 
sur  cette  lettre  pour  la  faire  partir,  celuy  qui  escrira  aura 
soing,  B*il  veut  avoir  r6ponse,  d'envoyer  un  autre  billet  de 
port  pay^,  enferm^  danssa  lettre."  The  stamp,  or  rather 
ticket,  as  may  be  seen,  Irom  the  above  quotations,  applied 
only  to  Paris,  cost  one  **  sol,"  or  halfpenny,  had  to  be  pur- 
chased beforehand  at  the  palace,  might  be  fixed  on  or 
placed  in  the  letter  in  any  way,  provided  the  clerks  could 
see  it,  but  required  to  have  the  day  of  the  month  when  it 
was  used  marked  upon  it.  Moreover,  its  use  was  rendered 
obligatory  by  the  announcement  in  question.  It  was 
doubted  whether  this  order  had  ever  been  carried  into 
practice,  but  a  letter  addressed  by  M.  Pelisson  to  Mdlle. 
de  Scuderi,  to  which  soch  a  ticket  had  been  attached,  is 
said  to  be  in  the  possession  ^f  M.  FeoUlet  de  Conches. 
At  any  rate  it  is  dear  that  the  system  was  soon  aban- 
doned, and  that  no  method  of  payment  by  means  of 
stamps  or  tickets  was  in  use  m  France  until  the  year 
1849.  In  the  following  year  the  Issue  of  stamps 
amounted  to  21,623,176;  in  1864  it  was  882,666,460. 
The  value  of  the  annual  augmentation  since  1864  has 
varied  between  three  and  four  millions  of  francs. 

VlNTAGB    IN     THB     NbIOBBOUBHOOD     OF    PABIS. — ^ThO 

vintage  began  in  some  parts  of  France  as  early  as  the 
middle  of  August,  and  nearly  everywhere  in  the  first 
week  in  the  present  month.  It  is  not  perhaps  generally 
known  that  from  seventy  to  eighty  thoosand  casks  of 
wine  are  produced  annuiuly  in  the  district  to  the  north 
of  Paris,  and  of  which  Argenteuil  is  the  centre.    There 
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are  About  fifteen  hundred  vine  growers  in  the  locality  in 
question.    The  vintage  commenced  on  the  7th  September, 
about  nine  thousand  penons  being  engaged  to  aid  in  the 
gathering.     The  opening   of  the  vintage  is  oflScially 
announced,  and  labourers,  male  and  female,  come  from 
all  parts  to  the  little  town  of  Argenteuil,  where  they 
camp  m  the  streets  for  the  night,  roasting  pototoes  for 
their  supper  by  bonfires,  and  singing  and  danoing  till 
three  in  the  morning,  when  the  vine  growers  appear, 
engage  as  many  hands  as  they  require,  and  maroh  off 
home,  each  at  the  head  of  their  squad.    The  scene  is  one 
of  the  most  extraordinary  that  can  be  witnessed  when  the 
narrow  streets  of  Argenteuil  are  filled  with  ten  thousand 
men,  women,  and  youths,  all  determined  to  enjoy  their 
annuMl/ite,    The  great  abundance  of  grapes,  and  the  heat 
of  the  weather  made  the  scene  this  year  more  noisy  and 
more  exciting  than  usual.    It  is  calculated  that  the  yield 
will  reach  nearly  a  hundred  thousand  pieces,  or  about  six 
millions  of  gallons.    In  old  times,  when  the  crop  was 
good,  a  cask  was  often  filled  for  fifteen  or  twenty  francs, 
say  about  three  pence  per  gallon,  but  in  1855  the  price 
had  risen  to  considerably  over  a  hundred  francs.     A 
hundred  years  ago  the  wine  of  Argenteuil  was  considered 
equal  if  not  superior  to  Burgundy  or  Champagne ;  if  that 
appreciation  was  a  just  one,  the  metropoliUn  grapes  must 
have  sadly  deteriorated,  or  the  products  of  the  latter  pro- 
vinces greatly  improved,  unless  indeed  a  great  change  has 
come  over  men's  palates,  for  certainly  at  the  present 
moment  no  one  will  drink  the  wine  of  Argenteuil  if  he 
can  obtain  any  other. 

EooKOMio  Railways.— In  the  Joumtd  of  the  7th  of 
July  lart  will  be  found  an  account  of  the  measures  adopted 
by  the  French  Government  for  the  extension  of  the  rail- 
way system  to  the  rural  districts  of  the  countiy,  and  of 
the  economical  arrangements  connected  with  the  plan. 
The  realisation  of  the  object  in  view  depends,  in  some 
masure,  on  the  adoption  of  Ught  and  efficient  engines, 
and  the  government  has  recently  purchased  the  free  use 
of  a  locomotive  designed  by  an  engineer  named  Rarchaert, 
for  the  purpose  of  running  on  light  rails,  and  passing  over 
sharp  curves  and  steep  inclines.  M.  Rarchaen's  engine, 
with  tender  and  fuel,  does  not  exceed  twenty  tons  in 
weight,  has  four  pairs  of  wheels,  coupled,  and  will  not 
require  rails  exceeding  forty  pounds  in  weight  to  the 
metre.  The  pressure  of  each  wheel  would  thus  be  equal 
to  two  tons  and  a  half,  while  that  of  the  locomotives  in 
use  on  the  great  lines  ranges  between  five  and  tix  and  a 
half  tons,  and  the  rails  themselves  weigh  from  seventy  to 
eighty  poundfl  per  mfetre.  The  engine  is  said  to  be  able 
1  r^Z^^  **'"'»  '°  addition  to  its  own  weight,  on  a 
level,  810  tons  up  an  ascent  of  5  in  1,000,  and  so  on.  to 
74  tons  on  a  gradient  of  80  in  1,000 ;  and,  at  a  speed  of 
trom  eighteen  to  twenty-four  miles  an  hour,  it  will 
aocoiding  to  the  inventor,  work  safely  on  curves  of  a 
minimum  radius  of  sixty  metres;  and,  therefore,  by 
adopting  gradients  varying  from  12  to  80  in  1,000.  nearly 
jJl  necessity  for  tunnels,  viaducts,  and  embankments  would 
fte  avoided.    The  inventor  calculates  that  under  his  sys- 

^  flijyS^*^®  ^*  ^^  *^^  ^^^  railways  will  not 
exceed  60,000  francs  the  kilombtre,  or  less  than  £4.000 
per  English  mile. 
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h  the  Diaeweriei  in  Chemittry  c^itd  to  Art*  and  Manu 

faeiure9.'-'{  Omtimted.) 

One  of  the  most  curious  and  important  applications 
rhicli  have  lately  been  made  of  chemistry  to  mannfac- 
iires  is  that  of  coal  gas  as  a  means  of  obtaining  intense 
eats.  In  fact,  heats  have  been  secured  which  far  exceed 
iioee  previously  obtained  by  the  combustion  of  coals  and 
ther  carbonaceous  matters. 

To  understand  how  this  result  has  been  effected,  it  is 
ecessary  that  I  should  say  a  few  words  on  the  combus- 
ion  of  coal  gas.  When  coal  gas  is  ignited,  the  oxygen 
fthe  atmosphere  first  combines  with  the  hydrogen  of 
le  hydro-carbons,  either  gaseous  or  sufficiently  vola- 
le  to  assume  a  gaseous  form,  so  as  to  produce  water. 
P'bilst  a  part  of  the  carlwn  of  these  hydro-carbons  com- 
tnes  with  the  oxygen  to  produce  carbonic  acid,  the  other 
>rtions  of  carbon  float  in  the  mass  of  ignited  gaseous 
latters,  and  reach  a  sufficient  temperature  to  radiate 
ght  in  all  directions.  It  follows,  therefore,  that  the  richer 
le  coal  gas  is  in  hydro-carbons,  into  the  composition  of 
hich  enters  a  large  proportion  of  carbon,  the  more  bril- 
int  will  be  the  flame. 

This  is  beautifully  illustrated  by  an  invention  which  I 
ive  the  pleasure  of  showing  you  through  the  kindness  of 
te  Rev.  Mr.  Bowditch,  of  Huddersfield,  who  has  lent  me 
le  of  the  apparatuses  which  he  has  lately  invented  to  in- 
case the  illuminating  power  of  inferior  coal  gas,  and  which 
IS  been  applied  with  success  in  the  city  of  London  by  its 
arned  officer  of  health.  Dr.  Letheby.  It  consists  in  the 
troductioD  of  carburetted  hydrogens,  rich  in  carbon,  into 
i«  flame  of  ordinary  coal  gas,  thus  enhancing  in  a  marked 
agree  its  illuminating  power.  This  apparatus  consists 
' : — A  gas-tight  metallic  vessel,  which  holds  the  hydro- 
irbons,  and  which  has  an  inlet  connected  with  a  gas  supply 
id  an  outlet  connected  with  the  burner.  The  gas  in  its 
mrse  pa^es  over  the  surface  of  the  hydro-carbons.  Being 
rave  the  flame,  the  vessel  and  its  contents  become  heated, 
id  part  of  the  latter  is  converted  into  vapour,  which  the 
issing  gas  carries  with  it  to  the  burners  to  enrich  the  flame. 

Th«  tollowisg  are  the  advantages  which  Mr.  Bowditch's 


apparatus  presents :— Common  coal  gas,  Ashburton  flat 
flame,  fish-tail,  and  batwing,  does  not  yield  a  light  of 
1*6  standard  sperm  candles  per  foot,  though  it  yields  the 
light  of  2*4  candles  per  foot  when  burnt  in  a  15-hole 
argand  with  a  7-in.  chimney.  By  adding  31*6  grains  of 
naphthalin  vapour  to  each  foot  of  this  gas  the  light-giving 
value  is  raised  to  between  seven  and  eight  candles  per 
foot,  according  to  the  constitution  of  the  gas  with  which 
the  vapour  is  burnt.  Oils  do  not  yield  quite  lo  high  a 
result  as  naphthalin,  but  they  afford  from  4*6  to  6  timea 
the  light  given  by  gas  alone.  To  show  the  economy  of 
gas,  I  may  cite  the  following  results,  given  to  me 
by  Mr.  Bowditch : — A  gallon  of  oil,  sold  retail  for  2s., 
is  capable  of  producing,  with  1,000  ft.  of  London  gas, 
more  light  than  is  given  by  4,()00  ft.  of  gas,  or  4s.  6d. 
gas  and  28.  oil  against  I8s.  gas  alone.  The  hydrocarbon 
vessel  requires  charging  about  once  m  14  to  16  days. 

But  let  us  now  return  to  the  production  of  intense  heat 
by  the  combustion  of  coal  gas.  This  is  effected  by  burn- 
ing gts  with  an  excess  of  air,  generally  speaking,  under 
pressure,  so  as  to  bring  into  contact  in  a  given  space 
of  time  a  large  quantity  of  gases,  especially  an  excess 
of  oxygen,  with  a  view  of  rendering  perfect  combustion 
of  coal  gas.  The  first  instance,  to  my  knowledge, 
of  the  perfect  combustion  of  coal  gas  as  a  commercial 
application,  was  its  use  in  machines  for  singeing  cotton 
and  woollen  fabrics,  or  for  the  purpose  of  removing 
from  their  surface  all  loose  and  useless  fibres.  One  of  the 
most  perfect  machines  which  I  have  yet  examined  for 
accomplishins;  this  purpose  has  been  lately  introduced  to 
the  notice  of  manufacturers  by  Joshua  Schofield  and  Sons, 
of  Manchester.  The  great  merit  of  their  machine  con- 
sists in  the  fact  that  by  it  they  can  vary  either  the  intensity 
of  the  flame  or  its  length  according,  to  the  pressureat  which 
the  gases  in  combustion  are  made  to  issue  from  the  ma- 
chine. In  fact,  they  can  adapt  with  such  nicety  the 
action  of  the  machine  to  thb  nature  of  the  &brios  they 
have  to  singe,  that  it  can  be  applied  to  the  finest  fabric, 
such  as  cambrics,  and  to  some  ot  the  heaviest  materials  in 
cotton,  such  as  fustian. 

The  most  remarkable  example  of  the  intense  beat 
which  can  be  obtained  by  the  combustion  of  gases  was 
brought  into  notice  a  few  years  since  by  that  distin- 
guished chemist  M.  H.  St.  Clair-Deville  (the  dis- 
coverer of  aluminium),  by  which  he  succeeded  not  only 
in  melting  several  metals  which,  until  his  experiments, 
had  resisted  all  other  modes  of  effecting  their  fusion, 
but  in  melting  in  his  laboratory  as  mudi  as  261b8.  of 
platinum,  one  of  the  most  refractory  metals  known, 
and  running  it  into  one  solid  ingot.  In  1862,  the 
I  well-known  metallurgists,  Messrs.  Johnson  and  Matthey, 
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invited  to  their  vorkfl  a  large  ditle  of  the  moet  scieotifio 
men  of  Europe,  who  were  atteoding  the  Exhibition  ai 
jnnira,  to  irltoen  the  foiloD  ol  2201ba.  of  platinum,  and 
tbe  Tunniiig  of  it  into  ona  aiogle  solid  ingot.  This  won- 
derful eiplwt  in  the  production  of  heat  wai  elTeeteil  in  a 
fnmace  mmUarin  [ainciple  to  that  which  had  beau  derised 
l>y  M.  St.  Clair-DeTille,  viz..  in  ■  furnace,  the  inner  pari 
ofwhioh  w«H  lined  "ith  Uooka  of  quick  lini'-,  the  only 
material  found  by  M.  Daville  to  be  eusceptible  of  rs-tialing 
'  the  inteoM  heat  which  was  prodaced  by  bringing  at  the 
apper  part  of  the  fumace  a  large  jet  of  gaa  and  air  inti- 
mately mixed,  and  working  under  preeaiire.  The  flame, 
in  paariog  Irom  the  apper  part  of  the  furnace  and  making 
iti  exit  at  the  lower  part,  produced  lo  great  a  beat  ai  to 
melt  the  above  itated  quantity  of  platinnm. 

The  obeervatlona  of  M.  DeviUe  won  brought  Into  ei- 
IrtePce  nme  extremely  aimple  and  handy  funiacea  to 
effect  Anion*  and  unya  on  a  laboralorjr  nle.    Borne  of 


the  beat  fumaeea  contrived  (e»  thkt  parpote  are  due  to 
Mr.  J.  J.  Griffin,  of  Bnnhill-row.  The  prinaid  Etanm 
of  his  famace  ii  naliig  a«  a  generator  for  beat  i  hm 
Bunaeu  burner,  which  oousita  of  a  btAlow  toba,  at  tiiE 
bottaui  of  which  then  ii  an  tnlat  fbrecftlna,  and  ili 
oertain  height  In  the  tabe  a  ntunber  of  opairiog)  Ihrmj^ 
which  the  air  rtahee  in  to  mingle  with  the  gu ;  belli  « 
and  gaa  iisne  at  the  lop  of  the  lube,  and  wbra  IgniMl 
produce  an  intanie  heat.  The  flame  so  prodDcod  i 
made  to  play  round  a  omaible  containing  the  mitoitli 
to  be  aenyed,  and  which  iteelf  ia  nrtoonded  ij  Ibid 
earthenware  tilei,  preventing  the  he»t  pasniw  tki»{l 
the  furnace  from  radiating  itwlf  in  all  direetna.  Ua 
conoeottating  ita  aotjon  entirely  on  the  littls  cneDi 
placed  in  the  oentre.  But  the  moM  perfeat  eceirinu 
of  the  Bort  whiuh  haa  yet  been  brought  lo  the  wn 
of  the  public  is  one  due  to  Mr.  Q.  Gore,  F  &&  »■ 
following  ii  the  dMcription  of  Ur.  Gore's  gu  ttaa: 


I  to  a»  ttwhrti  «f* 


— A  ii  ft  oyltadu  of  fire-day,  abcnt  9  inebe*  high  and  41 .  ping  of  Sre-clay,  0,  for __       . 

inebei  diameter,  open  at  both  ends,  and  with  a  hole  at   cmcible ;  and  (hat  again  ia  cksed  by  anodxr  iWl^ 
the  b*ck  i«i  near  the  bottom,  to  lead  into  the  ehimnej  ;    firo-clay.  D.    E  is  a  ohitnney  of  rtieet  irwi.  abod  fr^ 
it  Is  covered  by  a  moveable  plate  of  fireclay,  B.  with  a 
hole  In  its  centre  for  U>e  introdnctioo  of  the  cnieible  or  of 
fotataacM  to  ha  malted ;  tliia  hole  ii  clcaed  by  a  p«foraled 


fire-clay.  D.    E  is  a  ohitnney  ■ ^^ 

six  feet  high,  kept  npright  hj  a  ring  of  lion.  F,  iW*" 
to  the  top  of  the  ftinwee.  The  Gre-cisy  cyHirf'  ■  <^ 
clorcd  in  a  etieet  lion  eaebig  wilti  a  battm  ^i<*-' 
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wbioh  ue  Gied  three  iron  legs,  Q.  An  iiaa  tube,  H, 
vieh  a  prolong&tioQ,  I,  supports  by  mexna  of  the  aarew,  J, 
the  bimiar,  E,  tni  Ita  tube,  L,  which  ia  i^u  at  both  ende. 
Gu  ii  niqilied  to  th«  burner  by  meuu  of  the  tap,  M. 
wbtcb  hu  ■  imall  index,  N,  attached  to  it  for  uiittance 
in  idjiutiDK  the  gu.  Imide  tbe  l&rgeat  cylioder  ia  an- 
other Gre-clay  cylinder  or  capola,  O,  witb  open  eoda,  and 
with  tbree  pliijections  of  fireclay,  P,  far  supporting  the 
cmcible  Q;  Et  ia  kept  ataady  by  meana  of  three  day 
HedgH ;  K  S  is  an  air-valve  for  oloaiog  tbe  bottom  of  Iha 
tabs  L.  The  gas  bnmer  is  a  thin  metal  cylinder,  deeply 
rarmgated  at  iu  npper  eod,  with  tbe  corrugatiooa 
diminishiiig  to  nothiog  at  its  lower  end,  as  ahown  in  the 
eogrsTiDgs.  The  aotioo  o(  tliis  fumaoe  is  aa  follows : — 
Oaa  ia  admitted  to  the  open  tube  L  by  the  Up  M;  it 
there  miiea  with  air  to  foria  a  nearly  combuatible  mix- 
tare,  wliich  aacenda  through  the  burner,  aod  burna  in  the 
(day  oyliDdtr  O,  bein^  supplied  with  the  remainder  of  air 
Mresnry  to  combuatioa  through  the  tube  H  to  Iha  outer 
lur&oe  of  the  flame  by  meaua  of  the  spuea  between  the 
canugatiotia.     The  flame  aud  prodnataof  comboatiou  paai 

tironalt   — "- '      "      -  .   .l  _    j- ._   _... -j. 

to  tba 
«Q. 

Mr.  Qore  itatsa  that  one  of  his  imallest  fomaoei,  ooQ- 
nming  33  feet  of  ooal  gaa  per  hoar  la  ctipable  of  melting 
3  oz.  of  copper  and  6oz.  of  oat  iron ;  that  the  Dext  sized 
fumaoe,  ooaiumiog  about  twice  the  qnuiti^  of  gu,  will 
melt  40oz.  of  oopper. 

But  the  moet  uuportaot  Impraremeot  which  baa  been 
eflecled  of  lata  yettra  in  the  produaUoo  of  intense  heal  by 
the  oombustion  of  the  goaei  geaarated  through  the  dii- 
tillation  of  iaferior  cmla,  ia  that  of  Ur.  C.  W.  Siemena, 
F.B.S.,  of  Great  Qeorge-atreet.  The  benefiu  which  are 
confen«d  on  DMnQfaetursn  and  tha  poblia  by  the  fumaoea 
deriaed  by  Ur.  Siemeo*  oaonot  be  overrated  They  are 
■Wt  only  MODomiekl  in  theu  use  but  aa  they  enable  the 
manofaotimr  to  om  aa  inlignor  tium  of  fuel  to  generate 
tb>  beat  nqoiredi  they  mnat  undegi^ly  be  of  great  ad 


vaDtsgs ;  and  to  the  public  in  geoenl  they  will  be  a  great 
boon,  as  they  do  away  with  the  nuisance  attaehad  tv 
all  muiufaaturiug  districts,  in  the  dark  black  wnoLe 
escaping  from  ctiimneys,  polluting  the  atmosphere  and 
rendering  it  so  disagreeable  to  tboae  who  are  oorapelled 
by  their  occupations  to  live  withio  reach  at  its  iuflueooe. 

1  may  stale,  cnpaiiaiil,  tliat  the  large  amouut  of  black 
smoke  whi^h  floats  ia  the  atmosphere  of  Manohester, 
Sheffield,  Birmingham,  and  other  towus,  is  not  only  in- 
jurious by  depriving  those  plao«fl  of  much  light  so  beoefioial 
lolifeand  health,  but  ieaUaanuisanoe  from  the  immeuae 
amount  of  soot  and  dirt  with  which  it  ia  aooompanied. 
There  cannot  be  a  doubt  that,  owing  to  the  imperfect 
combuaLion  which  the  prodncta  undergo  in  nuny  ^ 
the  furnaces  belonging  to  manufacturers,  and  which  it 
sbowu  by  tbe  appearance  of  the  smoke  itself,  the  air  ii 
rendered  more  unwholesome  thaa  it  would  be  if  tba 
products  that  escape  had  undergone  perfect  oombuatim, 
beoauae  volatile  matters  escape  which  are  known  to  bava 
a  most  destructive  action  on  health  and  vegelaiion. 
The  improved  state  of  the  public  squares  In  Londoa 
— and  especially  of  those  which  are  on  the  banks  of  the 
Thamee— can  be  witne«aed  by  all  who  have  observed  thiir 
conditioQ  siooe  the  consumption  of  smoke  baa  been  mule 
compnlnry  in  LoDdcn  and  ita  coburbt. 

iic.  Siemens'a  furnaces,  1  am  happy  to  ny,  are  not  in  a 
state  of  mere  experiment,  but  they  have  reoMved  the 
aanclion  of  a  great  number  of  manaEaotnren,  and  ecpedaUy 
of  thoae  who  little  expected  that  the  nooeasary  heat  fbr 
their  opetations  could  be  obtained  without  inlerfniog 
with  tteii  manufacture,  in  the  carrying  out  of  which 
they  thought  the  production  of  smoke  oonld  not  be  pfe- 
vented.  Thus  we  find  M.  Siemena'a  furnace*  employed 
with  great  aacoeaa  and  economy  in  glasi  works,  u  pot- 
teriM  and  in  iron  forges  works  which  used  to  be  a  nul< 
aanoe  to  their  neighbonn,  by  the  large  volumes  of  black 
smoke  which  they  were  oooitaDlly  emitting  from  tbw 
ohiDiileys. 

Before  deaonbing  Hr  Siement'l  Airaaoe,  it  is  MOMN17 
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that  I  should  state  that,  in  the  ordinary  famaces,  only 
about  25  per  cent,  of  the  heating  power  of  the  fuel  is 
rendered  available  in  carrying  out  the  manufacturing 
operations.  This  is  due  to  'imperfect  combustion,  and 
to  the  fact  that  only  the  heat  of  combustion  exceeding 
that  of  the  body  treated  is  utilized ;  the  remainder  of  the 
heat,  in  many  instances,  by  far  the  greater  proportion  of 
the  whole,  being  allowed  to  escape  uselessly  up  the 
chimney. 

I  shall  now  give  a  description  of  one  of  M.  Siemen's  fur- 
nacea.  The  gas  producer  and  furnace  are  quite  distinct, 
and  may  be  placed  at  any  convenient  distance  from 
each  other.  The  gas  producer  is  shown  in  Fig.  1  (see 
page  713).  The  fuel  is  supplied  at  intervals  of  about 
two  hours  through  the  cover&i  openings  A,  and  descends 
gradually  on  the  inclined  plane  B,  which  is  set  at  an 
inclination  to  suit  the  kind  of  fuel  used.  The  upper  por- 
tion of  the  incline  B  is  made  solid,  being  formed  of  iron 
plates  covered  with  firebrick,  but  the  lower  portion  C  is 
an  open  grate  formed  of  horizontal  flat  steps.  The 
opening  under  the  lower  step  is  made  larger  than  the 
others,  to  enable  clinkers  to  be  withdrawn.  The  small 
stoppered  holes  F  F  at  the  front  and  O  O  at  the  top  of 
the  producer  are  provided  to  allow  of  putting  in  an  iron 
bar  occasionally  to  break  up  the  mass  of  fuel  and  detach 
clinkers  from  the  side  walls.  Each  producer  is  capable 
of  converting  daily  about  two  tons  of  fuel  into  a  com- 
bustible gas,  which  passes  oflf  through  the  opening  H 
into  the  main  gas  flue  leading  to  the  furnaces. 

The  action  of  the  gas  producer  in  working  is  as  follows : 
—The  fuel  descending  slowly  on  the  incline  plane  B, 
becomes  heated  and  parts  with  its  volatile  constituents, 
the  hydro-carbon  gases,  water,  ammonia,  and  a  small 
proportion  of  carbonic  acid,  which  are  the  same  as  would 
DO  evolved  from  it  in  a  gas  retort.  There  now  remains 
from  60  to  70  per  cent,  of  purely  carbonaceous  matter  to 
be  disposed  of,  which  is  accomplished  by  the  current  of  air 
slowly  entering  through  the  grate  C,  producing  regular 
combustion  immediately  upon  the  giate ;  but  the  carbonic 
acid  (an  incombustible  gas)  thus  produced  having  to  ]y&hB 
slowly  through  a  layer  of  incandescent  fuel  from  two  to 
three  feet  thick,  takes  up  another  equivalent  of  carbon, 
and  is  thus  transformed  into  carbonic  oxide  (an  ItiflainmaMc 
gas)  which  passes  oil'  with  the  other  combustible  gages  to 
the  furnaces.  For  every  cubic  foot  of  carbonic  oxide  thu.-* 
produced,  taking  the  atmospliere  to  consist  of  one- fifth 
part  by  volume  of  oxygen  and  four- fifths  of  nitrogen,  two 
cubic  feet  of  incombustible  nitrogen  pass  also  through  the 
grate,  tending  greatly  to  diminihh  the  richness  or  heating 
power  of  the  gas.  Not  all  the  carbonaceous  portion  of 
the  fuel  is,  however,  volatilised  on  such  disadvantageous 
terms ;  for  water  is  brought  to  the  foot  of  the  grate  by 
the  pipe  E,  which,  absorbing  the  spare  heat  from  the  fire, 
B  converted  into  steam,  and  each  cubic  foot  of  steam  in 
traversing  the  layer  of  from  two  to  three  feet  of  incan- 
descent fuel  is  decomposed  into  a  mixture  consisting  of 
one  cubic  foot  of  hydrogen,  and  nearly  an  equal  volume 
of  carbonic  oxide,  with  a  variable  small  proportion  of 
carbonic  acid.  Thus  one  cubic  foot  of  steam  yields  as 
much  inflammable  gas  as  five  cubic  feet  of  atmospheric 
air ;  but  the  one  operation  is  dependent  upon  the  other, 
inasmuch  as  the  passage  of  air  through  the  Are  is  attended 
with  the  generation  of  heat,  whereas  the  production  of 
the  water  gases,  as  well  as  the  evolution  of  the  hydro- 
<arbons.  is  carried  on  at  the  expense  of  heat.  The 
generation  of  steam  from  the  water,  being  dependent  on 
the  amount  of  heat  in  the  fire,  regulates  itself  naturally 
to  the  requirements;  and  the  total  production  of  com- 
bustible gases  varies  with  the  admianion  of  air,  and  since 
the  admission  of  air  into  the  grate  depends  in  its  turn 
upon  the  withdrawal  of  the  gaMes  evolved  in  the  producer, 
the  production  of  the  combustible  gases  is  entirely  re- 
gulated by  the  demand  for  them. 

The  gas  made  in  these  producers  has  been  frequently 
carefully  analysed,  and  tlie  average  constituents  of  100 
.parts  have  been  found  as  follows : — 


Carbonic  acid > 4*1 

Oxygen  0-4 

Carbonic  oxide  •« 2S*7 

Carburetted  hydrogen 2-2 

Hydrogen  8*0 

Nitrogen 61*5 

99-9 

The  furnaces  are  applicable  for  all  purpoieB  whmii- 
tense  heat  is  required,  such  as  for  glass  houses,  fwldfiog, 
heating  iron  and  steel,  iron  melting  for  fooDdiy  pnrpoM, 
steel  melting,  muffles  and  copper  smelting.  In  all  ipi^i- 
cations  the  furnaces  are  of  the  same  constmciioo  in  priS' 
ciple,  the  arrangements  only  vaiying  with  the  difbtwk 
operations  to  be  carried  on  in  the  heating  chamber.  The 
heating  furnace  has  been  selected  forilloatiatioDinF^l 
page  716. 

Underneath  the  heating  chamber  K.  are  placed  tiah 
versly  the  four  regenerators  L  L  L  L,  which  are  chistei 
filled  with  fire  bricks  built  up  with  spaces  betweeottea. 
The  regenerators  work  in  pairs,  the  two  under  the  li^ 
hand  end  of  the  furnace  communicating  with  thatfloift 
the  heating  chamber,  while  the  other  two  commuiicito 
with  the  opposite  end. 

The  gas  passes  from  the  main  gas  flae  tbrooghtbe 
reversing  valve  S  into  the  flues  R  B,  at  the  bottom  of  m 
of  the  regenerators  L,  up  through  which  it  pasMS  to  the 
port  M.  Air  is  also  admitted  through  a  reveniDgnln 
at  the  back  of  S  (not  shown  in  the  figure),  thenee  into  tbe 
flues  0  O,  up  through  the  second  regenerator  L,  to  tbe 
port  N,  where  it  meets  with  the  gas,  mingles  with  it,  ud 
produces  an  intense  and  uniform  flame,  which  dtstritatfl 
itself  all  over  the  heating  ehamber  K. 

The  products  of  combustion  together  with  the  exwa 
or  waste  heat  of  the  furnace,  instead  of  being  psned,  ai 
in  ordinary  furnaces,  up  the  stack,  and  either^  entireiT 
thrown  away  or  only  partially  utilized,  are  carried  don 
into  the  other  pair  of  regenerators,  where  ihey  are  depriwd 
of  their  heat,  and  thence  proceed  throogh  the  rsveniiig 
valves  to  the  chimney  by  the  flue  T. 

When  one  pair  of  regenerators  has  become  cob- 
siderably  heated  by  the  passage  of  the  hot  prodadi  of 
combustion  for  some  time,  and  the  opposite  pair  com* 
spondingly  cooled  by  the  upward  paraage  of  the  cold  gB> 
and  air,  the  valves  are  reversed,  and  the  currents  of  gv 
and  air  then  pass  upwards  through  the  regeneiaton  b»> 
heated,  whereas  the  products  of  comboation  pass  throogb 
those  opposite.  The  process  of  reversing  is  repeated  x 
fixed  intervals,  generally  every  half  hour,  so  that  two  o; 
tne  regenerators  are  always  being  cooled  by  the  gwi» 
air  taking  up  the  deposited  heat  and  carrying  itbicktv 
the  furnace,  and  two  always  being  heated  by  the  ptfN* 
of  the  hot  products  of  combustion  passing  down  to  tM 
chimney,  and  depositing  their  heat  on  their  way  there. 

The  flame  in  the  heating  chamber  is  uniform  throQ^ii* 
out,  and  perfectly  free  from  all  extraneous  matter.  !« 
chemical  nature  is  also  perfectly  under  coniDSijd  \f 
means  of  gas  and  air  regulating  valves  (not  shown  in  thi 
engravings),  so  that  the  most  delicate  operations  csa  te 
carried  on  with  great  uniformity. 

The  gas  and  au*  reach  the  heating  chamber  (afler  pi^ 
ing  through  the  regenerators)  at  nearly  the  beat  of  tlut 
chamber  itself,  and  in  burning,  in  addition  to  tbe  tt-isj 
perature  due  to  their  mutual  ohemical  action,  is  addf^ 
that  they  have  taken  up  in  psasing  through  the  r^ 
generators,  so  that  an  intensity  of  heat  ia  obtained,  vbk^j 
unless  moderated  on  purpose,  would  foae  funace  and  v^ 
exposed  to  its  action. 

The  products  of  combustion  are  so  completely  de|ri^ 
of  the  heat  they  brought  out  of  the  heating  chamber  K. 
by  passing  among  the  regenerator  bricks,  that  the  best  s 
the  chimney- flue  is  seldom  suffiotent  to  sinpe  wood;  t^- 
economy  is  therefore  due  to  the  fact  that  little  or  no  1^ 
is  throa-n  away  up  the  chimney,  as  in  tbe  ordinaiy  <g:* 
naces,  and  also  to  the  perfect  combaation  of  the  ^ 
which  is  £videDoed  by  the  total  abeeoeo  of  snuke  i^ 
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Ihe  itADk ;  irhsrau  in  tbs  oooudod  ftmacea  Iho  combiu- 
tioQ  is  K>  imperiect,  (tut  olood*  ofpomleied  cvbou,  !□  the 
form  of  smoke,  oaTalope  all  nuumraclarmg  lawns,  and 
giMB  ftre  alloired  to  eacape  with  two-thinU  of  their  heat- 
ing power  undeveloped. 

The  aaving  of  fnel  in  these  !aiauxa,  u  compared  to 
the  ordiaat?  kind,  nngea  between  40  and  60  per  cent,  in 
■weight,  aooordiag  to  ma  fuel  used,  la  many  inataiiGes 
«a  additional  aaviDg  can  be  made  in  the  ooat  of  the  (Od 
by  DHiag  infNior  qualities,  auuh  as  ooal  and  coke  diut, 
lignite,  and  peat. 

The  inteiuitf  of  the  heat,  parity  of  the  flame,  and  the 


abaenc*  of  cntting  draughta  in  the  heating  eJumber,  fa  of 
great  advantage  fbr  all  meUllargical  operaUoDi,  temding 
greatly  to  improve  the  qoality  of  the  prodnoe,  and  oe- 
cuioDing  a  saving  of  aboat  6  per  cent,  in  the  waste  of 
the  metal  treated  in  puddling  and  iron  re-heating  fiir- 

The  peculiaritie«  and  advantages  of  these  furnaoei  are, 
thai  gaa  fuel  alone  is  employed,  that  purfect  and  entire 
GombuaiioQ  is  obtained,  aod  that  the  heat,  which  ia  ainally 
ollawed  to  escape  up  the  chimney,  is  bece  stored  up  to  be 
afterwards  brought  back  to  the  furnaces. 
I      Whil^  on  the  qneatioa  of  the  oombwtioD   of  coali, 

Fin   i 
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and  [of  ODoke,  allow  me  to  diaw  your  atteotioo  to  a 
dervr  iDwntion  by  Mr.  Snook,  of  MADcheeter,  which 
ha  oAlk  an  **  Invigorator."  The  invention  may  briefly 
be  deaoribed  aa  an  apparatm  placed  within  the  aemi- 
chde  forming  the  up^r  portion  of  a^  ordinary  regis- 
ter fire-grate,  formed  entirely  of  cast-iron,  and  so  oon- 
Btnicted  ai  to  be  readily  applied  to  all  existing  grates 
known  as  of  the  register  form.  In  experiments  which  have 
been  made,  it  has  been  proved  that  after  lighting  the  fire 
(the  whole  of  the  apparatus  being  closed  so  as  to  act  as  a 
blower),  a  brisk  bright  fire  is  produced  in  about  four 
minotes.  A  large  concave  elliptical  plate  immediately 
over  the  grate  bars,  suspended  on  end  pivots,  is  tilted 
over  to  an  angle  of  about  70  degrees,  when  it  is  seen  that 
the  back  or  concave  portion  of  the  plate,  acts  as  a  bright 
reflector,  throwing  out  the  beat  rays  into  theroomi  instead 
of  allowing  them  to  pass  up  the  chimney.  Two  horiaootal 
plate  doors,  or  louvres,  above  the  reflector,  are  next  opened » 
when  the  drau||ht  is  found  to  be  reduced  to  the  smallest 
amount  compatible  with  the  continuance  of  combustioo  in 
the  grate.  The  heat  thrown  out  from  the  fire  is  ooa- 
siderable,  and  the  fire  itself  forms  a  pleasant  object  to  look 
at,  having  a  warm  red  glow,  without  either  flame  or 
smoke  proceeding  from  it. 

The  next  invention  I  wish  to  call  your  attention  to  is 
one,  which,  like  that  of  Mr.  Siemen's,  is  calculated  to 
render  marked  service  to  society.  It  is  the  produotion 
of  motive  power  through  the  combustion  of  coiQ  gas,  and 
you  wiU  I  hope  appreciate  the  discovery  due  to  Mr. 
I^noir,  if  you  will  call  back  to  memory  the  efforts  which 
have  been  made  for  the  last  20  or  30  years,  to  generate 
power  by  employing  the  expansion  which  air  or  other 
gases  undergo  under  the  influence  of  heat  as  a  subsU- 
tute  for  steam^the  long  promised  success  and  the  un* 
fortuuate  failures  of  Ericsson.  What  especially  reoom* 
mends  the  engines  of  M.  Lenoir  is  their  safety,  for  there 
is  no  danger  of  explosion ;  their  cleanliness,  for  they  re- 
quire no  fuel :  their  simplicity,  which  ensbles  those  who 
employ  them  to  use  them  in  any  room  at  any  height  and 
at  any  spot  where  motive  power  may  be  required,  for 
they  have  only  to  erect  a  little  engine  of  one  or  two  honw 
power,  and  whenever  they  require  to  use  it,  all  they  have 
to  do  is  simply  to  bring  into  contact  two  poles  of  a  battery, 
when  the  fluid  so  generated  will  traverse  space,  and  con> 
vey^  motive  power  to  the  gas  engine.  Lastly,  these 
engines  are  extremely  economical  in  their  working,  for  they 
consume  only  70  feet  of  gas  per  horse  power  per  hour ;  and 
assuming  that  1,000  feet  of  gas  is  worth  4s.  6d.,  the  cost 
of  working  an  engine  of  one-horse  power  will  be  about  4d. 
per  hour.  M.  Lenoir's  engine  is  very  similar  to  the  ordi- 
nary steam-engine,  having  a  cylinder,  piston,  crank-shaft, 
and  fly-wheel.  The  following  proportions  of  gas  are  ad- 
mitted in  the  cylinder: — One  volume  of  coal  gas  mixed 
with  twelve  volumes  of  atmospheric  air.  This  mixture 
is  ignited  by  the  electrical  spark  from  a  battery  connected 
by  wires  at  each  end  of  the  cylinder.  The  connection 
being  made  and  broken  by  the  rotatory  action  of  the 
crank-shank,  the  expansive  force  necessary  to  move  the 
piston  of  the  engine  is  produced  by  the  ignition  of  the 
gas,  which  not  only  produces  steam  and  carbonic  acid  by 
their  combustion,  but  by  the  heat  generated  increases 
their  volume  to  a  sufficient  extent  to  force  the  piston  to 
travel  backwards  and  forwards,  thus  producing  motion. 
The  engine  once  fixed,  the  battery  charged,  and  the  gas 
turned  on,  it  is  ready  for  action,  and  aa  soon  as  the  work 
^required  is  completed,  the  gas  is  shut  off,  the  engine  stops, 
and  the  expense  ceases. 

The  facility  fbt*  employing  Lenoii-'s  engine  in  countries 
where  coal  is  not  easily  atuinable  has  been  increased  by 
substituting  for  coal  gas  a  mixture  of  oxide  of  carbon  and 
hydrogen,  which  can  easily  be  procured  on  a  commercial 
scale  at  a  small  cost  by  passing  steam  over  heated  char- 
coal, the  water  being  decomposed,  its  hydrogen  being 
liberated,  a&d  ita  oxygen  combining  with  the  carbon 
itaelf  pnxhussa  oaode  of  carbon>  and  the  mixture  of  these 
gasea  ia;  m  oheap  aad  good  aabatitute  for  coal  gaa.    Con- 


sequently M.  Lenoir's  engines  can  be  empkyad  vith  |^ 
advantage  in  otir  Britiah  colonies  and  in  Booth  Ansrica 
I  shall  now  have  the  pleasure  of  calUag  year  sttenliQi 
to  an  interesting  and  valuable  invention  of  oos  of  tia 
most  learned  and  eminent  chemiala  of  Englsnd,  Dr.  J. 
Stenhouse,  F.R.S.,  who  has  devised  quite  a  new  method 
of  waterproofing  vegetable  and  animal  tisMMs  and  bhia 
Previously  to  his  discovery,  the  modes  of  wsterprooiftf 
consisted  in  using  bees'  wax  and  various  kinds  of  diyo^ 
oils,  such  as  linseed,  the  siocation  of  which  iseobimdly 
boiling  them  with  peroxides  of  lead  or  maBganen.  Fv- 
ther,  you  are  all  aware  of  the  exiensiYe  use  vtuA  bu 
been  made  of  caoutchouc  and  gutta  pevcha  for  wtterpiw- 
ing  purposes.    Dr.  Stenhouse's  waterproofing  nutoiil  ii 
a  white  solid  substance,  having  no  odour,  undergoaf  zs 
change  through  the  action  of  the  atmosphere,  lod  fhiA 
has  acquired  of  late  great  popularity,  by  the  a]fSatioo 
which  has  been  made  of  it  as  an  illuminating  laiUbn- 
catii^  agent, — I  mean  paraffin,  the  diaoovery  of  i^ 
in  a  commercial  point  of  view,  and  its  introdoctkaatt 
poUic  notice,  are  due  to  Mr.  James  Toung,  of  Bithak. 
near  Glasgow,  who  has  now  established  one  of  the  k*^ 
tnana(aciories  in  the  world  for  the  prodoctioD  oii^ 
article,  notwithstanding  it  was  oonaidered  a  oommsoL 
novelty  in  1852.    Dr.  Stenhouse  foand  that  if  he  es- 
plpyed  pure   paraffin  for  waterproofing,  owins  to  's* 
tendency  to  ciystallise  it  would  not  adhere  safBdefitlT  v 
fabrics.     He,  therefore,  conceived    the  happy  idea  d 
adding  to  it  a  few  per  cent  of  linseed  oil,  which  overoat 
the  defects  presented  when  paraffin  was  employed  akae. 
e6fectlnff  a  better  adh^oo  between  the  waterprocfx 
material  and  the  textile  fabdcs,  aod  rendering  leathn 
more  fiexible.    Dr.  Stenbooaa  melts  together  psnlEo  x 
with  a  few  per  cent,  of  lioaeed  as  above  stated.   He  itai 
the  whole  into  ciiiee,  and  in  order  to  apply  this  waterpnc^- 
ing  agent  he  beats  the  cake  and  Tubs  the  materiaU  over  wA 
it  or  spreads  the  melted  mtxtcv e  over  the  fabric  by  ma» 
of  a  brush.    His  pcocess  ia  apftlied  with  great  sdnata^ 
by  Mesfirs.   Silver  and    Co^  K)  tlM  watorpiooSog  c: 
soldiers' tents,  and  other  materials  of  that  cUu,  to  tbt 
great  comfort  of  the  soldiesi,  for,  without  incresMOg  the 
weight  of  their  tents,  it  renders  them  impermetUe,  tiu 
protects  the  men   from  ndo  and  its  attendant  dwco- 
fort  and  danfer.     Another  a^oil  wseful  applicatioo  i^ 
Dr.  Stenhonse's  waterproofing  iMlwtftl  l|  the  nod^v 
of  leather  impermeable;  by  wrimtniig  the  fpecim^ 
you  will  immediately  see  the  immense  advantage^- 
cavalry  will  derive  firom  having  th«lr  mddlei  n^ 
over  with  this  preparatioOt  as  it  tenders  the  leiwr 
incapable  of  absorbing  moklure,  and  enables  the  m*"^ 
to   mount  his  horse   after   heavy  rain  with  as  ir^- 
comfort  as  if  it  had  remaiaed  under  shelter.     •<  ^) 
renders  the  soles  of  shoos  ^\^te  impermeaM^>  ^.^ 
the  same  tincie  eommunietlas  to  them  grc^t  flexibiiitr 
so  that  the  boota  of  navvies  and  other  «hnilar  articks  n 
rendered  far  more  usefid  and  dursble,  as  we  all  know  tto: 
the  constant  wetthig  and  drying  of  leather  expedite^  c 
a  marked  manner  its  decay.    There  is  one  more  appWj 
tion  of  Dr.  Stenhonse's  waterft^^fiog  to  which  I  ^ 
wish  to  call  your  special  atteniioB,  as  it  is  of  vn^ 
to  the  manufacturers  of  Manchester'  and  of  L>»=*T; 
generally.      In  those  districts  large  quantities  oi  Tt» 
is  called  waterproofing   materiala  are  used  io  packet 
the  goods,  and  preserving  them  (turn  external  wet  cr  lO- 
jury.    Many  of  these  materials  «M  made  by  corenB?^* 
coarse  calico  fabric  with  a  coatiog  of  boiled  lioMed  "• 
but  this  claas  of  packing  is  very  imperfect,  an.!  lo«»J]' 
strength  lapidly .  especial^  hi  hot  dimates,  owing  tp  i»    < 
fact  that  the  boiled  oil  absorbs  oxygen  and  axrvi- 
on  to  the  fibre,  oxidising  it,  and  thereby  soon  deatro?^ 
its  tenacity.    By  applying  Dr.  Stenhonse's  poccs  to}» 
fabric  previously  to  the  drying  oil,  not  only  is  $t^  ""J 
permeabUity  attained,  but  the  fibre,  bemg  satunted  r^ 
paraffin,  is  preserved  from  the  subsequent  oxidstiooj^ 
it  would  undergo  under  the  infiuenoe  of  the  atoiofv:* 
in  the  presence  of  the  boiled  oil  alone. 


JOURNAL  OP  THB  SOOIETF  OF  ARTS,  Ootwbbb  13, 1886. 


717 


I  shoold  have  wished  to  have  dwelt  at  some  length 
00  the  interestiog  applicatioo  which  has  been  made  of 
late  years,  especially  on  the  Continent,  of  another  coal 
prodact,  which,  like  most  of  those  whose  origin  is  dae  to 
coal,  has  received  many  valuable  and  beaatiful  applioa- 
tiona.  The  one  I  now  refer  to  is  called  bisulphide  of  car- 
bon, and  is  applied  with  great  success  not  only  to  the 
extraotton  of  fatty  matters  from  various  seeds  and  fi'uits, 
such  as  olive,  linseed,  Ac,  but  in  Algiers  for  eztiact- 
ing  fitMB  flowers  various  essential  oils,  commonly  called 
perfsnies,  snohas  essence  of  roses,  lavender,  jasmine,  Ac. 
jTou  will,  no  doubt,  remember  also  the  uwful  application 
which  bisulphide  of  carbon  receives  in  the  hands  of  Messrs. 
Allbright  and  Co.,  of  Birmingham,  in  separating  the  com- 
mon phosphorus  from  the  red  or  amorphous  phosphorus 
now  applied  to  the  manufacture  of  chemical  matches,  as 
exolained  to  you  in  my  first  lecture  of  last  year's  course. 

I  cannot  conclude  what  I  have  to  say  respecting  coal 
products,  without  sUting  the  fact  that,  since  I  had  the 
honour  of  delivering  a  lecture  in  this  room,  in  1862,  many 
beautiful  and  valuable  discoveries  have  been  made  in  con- 
nection with  coal-tar  colours.  Dr.  A.  W.  Uotfman  has 
aaooeeded  in  obtaining  some  magnificent  purples,  by  a 
process  as  curious  as  it  is  highly  scientific,  and  such  as 
might  be  expected  from  so  talented  a  chemist.  Since 
then  a  splendid  green  colour,  called  verdine,  and  which 
has  the  carious  property  of  retaining  that  colour  in  arti- 
ficial light,  yea  more  than  that-— of  increasing  in  bouity  in 
the  presence  of  that  light — has  been  discovered  by  M. 
Euaebe.  A  beautiful  fast  black,  easily  applicable  to  the 
art  of  calico* printing,  has  also  been  devised ;  and  lastly, 
in  the  hands  of  Messrs.  Simpson,  Maule,  and  Nicholson, 
the  well-known  colour  called  magenta,  and  a  beautiful 
blue  called  opal,  have  not  only  l^n  much  increased  in 
beauty,  but  their  cost  of  production  has  been  materially 
redoced.  In  fact,  at  the  present  day,  every  shade  of  colour 
is  produced  fh>m  coal  tar  produpts ;  but  the  subject  is  too 
vast  for  me  to  attempt  now  to  enter  into  details  as  to  their 
mode  of  prodaotion  and  application. 

As  the  hour  is  advancing,  I  must,  though  with  regret, 
leave  the  interesting  subjects  which  have  reference  to  coal 
and  its  products,  and  pass  to  another  class  of  manufacture. 
The  first  of  these  has  reference  to  the  refining  of  sugar, 
and  among  the  several  improvements  which  have  (Men 
efieeted  in  this  branch  of  manufacture  during  the  last  few 
years  none  is  more  important  in  its  general  bearing  than 
that  recently  brought  to  the  notice  of  tne  public  by  Mr. 
Alfred  Fiyer,  of  the  well-known  firm  of  Fryer,  Benson, 
and  Foster,  of  Manchester.  This  gentleman  has  published 
some  valuable  information  on  the  comjHMition  of  the 
eugar-cane  juice,  and  the  alterations  it  undergoes  under 
the  influence  of  heat  and  atmospheric  air,  and  has  con- 
ferred on  the  colonies  a  great  boon  by  inventing  an 
apparatus  which  will  effect  a  great  saving  in  obtaining 
eugars.  Mr.  Fryer's  experiments  on  the  cane  juice  teach 
OS  that,  instead  of  only  extraciiug  49  per  cent,  of 
the  juice,  as  is  usually  the  case,  when  the  canes  are 
'worked  by  the  old  system,  61  per  cent,  can  be  ob- 
tained with  a  good  steam  engine  having  24  inch  rollers ; 
And  by  pressing  the  megass  a  second  time  through  the 
rollers  as  niueh  as  70  per  cent,  can  be  obtained ;  and  Mr. 
ITryer  does  not  doubt  that  even  80  per  cent,  may  be 
reached,  if  more  attention  is  paid  to  the  pressing  of  the 
canes  through  tiie  rollers.  Mr.  Fryer  has  also  published 
some  interesting  f^ts  on  the  action  of  the  oxygen  of  the 
atmosphere  on  cane  juice.  Thus  he  has  observed  that  the 
juice  rapidly  darkens,  and  that  this  increase  of  colouration 
is  not  only  an  indication  that  the  juice  is  undergoing 
deterioration,  but  that  no  amount  of  defecation  will 
flubseqoently  remove  this  colouration.  He  has  further 
noticed  that  cane-juice  rapidly  becomes  acid,  and  the 
acidity  increases  also  in  a  very  rapid  manner.  He  gives 
jin  instance— a  pattern  of  too  many  others— where  the 
juice,  after  expression  flowed  down  a  spout  260  feet  in 
Xength,  from  the  mill  to  the  boiling-house,  oooupying  in 
its  descent  about  balf-*-minnte.    The  amount  of  aeidity 


increased  from  100  to  253,  and  the  colour  deepened  four- 
fold. 

Mr.  Fryer  has  also  published  some  very  interesting 
facts  on  the  influence  of  heat  on  the  cane  sugar,  and  I  here 
take  the  liberty  of  extracting  from  a  paper  of  his  the  fol- 
lowing facts : — 

"  We  now  come  to  the  boiling.  All  heat  abo/e  140^ 
is  capable  of  exerting  an  injurious  effect.  As  regards  the 
time  this  effect  is  proportionate  to  the  duration  of  the 
heat ;  the  continuance  of  any  syrup  for  two  houn  at  any 
given  temperature  would  cause  just  double  the  mischief 
which  would  be  produced  by  its  continuance  at  the  same 
temperature  for  an  hour.  But  as  regards  the  heat,  the 
mischief  increases  about  as  the  square  of  the  difference 
from  140^  the  highest  innocuous  temperature.  So  at  160^ 
during  any  given  time  a  certain  degree  of  uusohief  would 
be  done.  To  keep  the  same  syrup  for  the  same  time  at 
the  heat  of  180°,  would  give  four  times  the  mischief;  at 
200^,  nine  times ;  the  difference  of  180^^  firom  \40^  being 
twice  as  great  as  that  of  leo^*,  and  that  of  200^  being 
three  times  as  great." 

This  mischief  consists  partly  in  the  change  of  colour, 
partly  in  the  change  of  a  quantity  of  cane  sugar  or  sucrose 
mto  fructose.  Both  these  kinds  of  sugar  are  present  in 
all  neutral  saccharine  solutions.  Sucrose  is  the  ordinary 
crystallised  cane  sugar;  fructose  exists  more  especially  in 
some  kinds  of  fruit,  such  as  grapes,  gooseberries,  cherries, 
oranges,  &c.,  which  refuse  to  form  well-defined  crystals. 
Further,  I  should  remark  that,  under  the  influence  of 
heat,  as  just  stated,  cane  sugar  or  sucrose,  is  converted 
into  grape  sugar  or  fructose,  and  that  the  presence  of 
fructose  interferes  in  a  most  extraordinary  manner  by 
preventing  the  free  crystallisation  of  sucrose.  Thus,  for 
example,  every  partide  of  fructose  in  a  mixed  solution 
detains  from  crystallisation  its  own  weight  of  pure  sugar. 
In  fact,  it  would  be  impossible,  after  mixing  equal 
weights  of  loaf  su^r  and  fructose  in  a  solution  to 
recover  the  former  in  a  crystalline  state.  The  change 
produced  by  the  atmosphere  alone,  without  the  action  of 
heat,  shows  the  necessity  of  proceeding  instantly  to  raise 
the  tempeiature  to  the  boiling  point,  and  the  concentra- 
tion should  be  continued  without  loss  of  time.  The  tem- 
perature should  not,  however,  be  raised  beyond  the  lowest 
effectu^  heat. 

I  will  now  call  your  attention  to  Mr.  Fryer's  "  coo- 
cretor,"  as  he  terms  the  apparatus,  which  is  delineated 
on  page  718.  It  consists  of  A  A,  inclined  corrugated 
plates,  over  which  the  juice  flows;  a^  a^,  connecting 
gutters  for  joining  plates ;  B,  furnace ;  C  C,  flue  under 
plates;  DD,  tube-box  heated  by  waste  heat  of  furnace; 
d^  d^,  supply  cistern  for  revolving  cylinder ;  E  E,  revolving 
cylinder,  through  which  the  juice  is  passed  after  leaving 
the  plates  A  A;  e^  e^,  curved  blades  revolving  with 
cylinder,  and  exposing  the  liquor  to  the  hot  air ;  s*  «*, 
friction  rollers  tor  supporting  cylinder ;  F  F,  fan  for 
drawing  a  current  of  air  through  tube-box  IX  D  and 
cvliniier  A  A ;  H  H,  engine  for  driving  fan  and  cylinder ; 
h^  A^,  shaft  for  giving  motion  to  cylinder  E  by  means  of 
pinion  A*  ;  II,  covers  for  retaining  around  cylinder  £  the 
the  steam  given  off  from  plates  A  A. 

From  the  further  end  of  the  cylinder  a  pasty  mass  is 
diseharged,  and,  in  cooling,  it  hardens  into  a  non-crys- 
talline homogeneous  sub<«taoce  likely  to  be  long  known  as 
ITrycr^s  "  concrete."  Its  material  is  simply  cane  juice  de- 
prived of  its  vegetable  albumen  and  water,  and,  not  being 
contaminated  by  molasses  or  caramel,  is  admirably  fitted 
for  the  operations  of  the  refiner,  and  will,  therefore,  com- 
mand his  attention.  Allow  me,  further,  to  add  that  his 
process  is  easy  to  conduct ;  the  apparatus,  as  you  see,  is 
simple  and  self-acting,  not  liable  to  derangement ;  that  it 
performs  a  large  amount  of  work ;  and  therefore  proves  a 
material  saving  to  the  sugar  producer.  I  cannot  conclude 
my  remarks  on  Mr.  Fryer's  invention,  as  applicable  to  the 
colonies,  better  than  by  repeating  here  the  words  ex- 
pressed by  the  Governor  of  Antigua,  who  said,  '*  I  believe 
firmly  that  yoa  have  opened  a  new  en  of  prospadty  to 
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Tfali  lllnMnMB  la  ana  at  Ui*  Int  ippIleulBu  of  ■  atn  pnam  lot  pndDcln;  inr&e*  blocki  from  (  iirmtat.  It  bu  Ma  fndv'" 
Hi  SodM;  u  u  upsrlmant.  Tba  dnwliv  <ni  plunlin  tha  hindi  or  tlie  utUtsu  Wtdneailar  maniUi,  ul  the  ■BHalbMl"^'''* 
MptHitanrandeUraredUiefDllowlDidaT.  Itli  rl|bi  toiuta  UiU,  the  dn«liiE  Mint  <•!  *  taomatilo  diuuUr  lBg<itUH,lM  1^^' 
t  pndiHtloa  ii  (Rail;  iacnaaad.    It  thoold  ba  addad.  thmt  the  dmlnf  faaHDf  baan  fltai  lo  tha  hudi  at  a  wood  aignnr  <l  *"* 

Ml  AttrndBSttai  will  (otm  th*  asbfact  ot  ■  Papar  to  ba  raid  U  as  aailj  maetint  of  th*  Soolalj.— En.  <B.  of  A.  J. 
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our  eoloniat,  tod  hetrtilj  niah  yon  ■bondut  nicc«M  io 
lbs  coniM  OD  which  yon  htre  «Dler«d."  As  to  tha  »d- 
TuiUges  vhich  a  lagkr  refloer  in  thli  conDtry  will  deriTo 
from  otnployiag  Mr.  Fryer's  "  concrete,"  ioiluid  of  having 
to  refine  tbe  molanea  and  coane  Bugarg  oMiaUy  imported 
into  this  coantry,  they  are  so  obvious  that  it  would  be 
really  a  loaa  of  time  to  enlarge  Dpoa  them.  The  saTing 
la  the  reBner  ia  having  nearly  pore  sugar  to  operate 
apon,  and  not  having  to  oantend  with  the  removal  of 
colour,  converted  Rigar,  oaramel,  and  other  impurities, 
will  at  once  oonvinoe  yon  of  the  sapport  and  approbation 
the  article  will  receive  from  the  sugar  reBner. 

If,  al  the  oommencement  of  this  Isctore,  I  drew  your 

atteatioH  to  the  valae  of  intense  heat  prodnced  at  a  small 

.  coat  BO  as  to  enable  oor  manabctm^n  to  nn?  OQ  their 

-  various  processBa,  it  now  boeomes  my  duty  to  inform  yon 

-  that  of  lat«  yean  th«  cheap  prodoclioa  and  application  of 
low  temperatum  has  baoome  a  uecMaity,  eapedally  since 
wgaoia  prodools  have  been  mannractured  on  an  extensive 
KaJe.    Three  dffferrat  machlaes  for  obtaining  these  low 

'  lempentareB  have  been  brought  to  poblio  notice,  viz. : 
First.  That  of  Hr.  Kirk,  who  has  applied  in  a  beantifol 
'  Duuiner  some  of  the  physical  laws  discovered  by  Dr.  J.  P. 
Joule  and  Profeosor  W.  Thomson,  in  their  rewarohaa  od 
the  mechanicAl  th«ory  of  heat.    Thus,  Mr.  Kirk  soooeeds 
in  producing  a  low  temperature  by  condensing  nuder  high 
.  jresmra  atmoapherio  air,  which,   on   being  allowed   to 
.  reaume  its  pTinntive  volume,  produce*  cold,  for  the  com- 
:  preaeed  air  cannot  resame  Its  primitive  volume  without 
'  tha  essential  element  for  its  expansion,  namely,  heat ;  and 
if  the  apparatus  ia  properly  contrived,  which  is  the  case 
.  in  that  or  Mr.  Kirk's,  the  heat  neoemry  for  the  expan- 
;   BOD  of  the  compressed  air  is  supplied  to  it  by  the  body 
'   whose  tempentim  is  to  be  lowered.      Although  the  con- 
■tractioo  of  this  tnachine  is  exceedingly  costly,  Uill  it 
'   lias  been  employed  at  Mr.  James  Yoaog's  works  at  Bath- 
gate with  great  soccew  to  the  cooling  of  paraSn  oil  Ir 

-  aitract    from  it  the  solid  paraffin    which   it  contains 
:    Tbe  second  apparatus  is  that  of  Messrs.  EUuriaon  and  Co.. 

of  London,  who  employ  ether  as  tbe  medium  for  pro- 
dncing  law  temperatures.  Tbe  third  is  that  of  M.  Can^ 
— b  my  opinion  tbe  cheapest  and  most  practicable 

.  ratos  yet  invented  for  the  pnrpoee,  the  more  so  ths 
»ppliable  for  hoosehold  as  well  as  for  nianufacturing  pur- 
poses. Although  I,  like  many  otyou,  have  witnessed  the 
production  of  ice  by  it  at  the  late  exhibition,  still  I  was  not 

,  prepared  to  leam  that  it  could  be  ^pliod  with  economy 
CO  tlie  extraction  of  some  of  the  salts  aiistlDg  in  sea-water, 
tjtill  such  is  the  boL  M.  BalUrd,  a  well-known  French 
x^emist,  after  many  yean'  study  and  labour,  sacceeded  in 
dtcaiiting  from  sea-water  two  prod  acta,  which  play  a  most 
important  part  in  most  of  our  large  chemical  works,  viz., 
anilpbate  of  soda  and  chloride  of  potasiiam.  To  produce 
'Abe  first,  under  ordinary  circamsiancesi  extensive  works 
»tre  required,  such  as  are  found  at  St.  Helen's,  and  New- 
L-astle-upon-Tyne,  where  thonsands  of  tons  of  common 
■nit  are  acted  on  by  vitriol,  which  gives  rise  to  muriatic 
maid  and  sulphate  of  soda.  A.*  to  tbe  «Ils  of  potash,  the 
French,  as  well  as  ourselves,  are  depeodent  for  it  upon 
the  forests  of  Russia  and  the  native  forest  of  Canada. 
By  M.  Ballard's  diacovery,  France  will  free  itself  from  a 
dependenoe  upon  foreign  sapplies  for  the  potashes  she  may 
require,  as  well  as  the  soljAor,  and  will  also  ao 
away  with  the  publli:  nuisance,  itamely,  the  canver- 
■ion  of  common  salt  into  soLpbate  of  soda.  With- 
oat  eutecing  here  into  details,  let  me  state  that  H. 
Ballard  operates  as  follows: — In  the  early  part  of  the 
niring  season,  oonnderable  quantities  of  sea  water  from 
the  Uaditenoean  are  run  into  large  shallow  reservoirs. 
Ia  ttao  summer  season  the  water  evaporates,  a  certain  pro- 
portion of  common  salt,  separates,  and  tha  conceatrated 
water  is  stored  in  other  reservoirs  until  winter,  when  it  is 
stgain  allowed  to  flow  back  into  the  shallow  reservoirs,  where 
it  yields,  during  acold  night,  thousands  of  Ions  of  sulphate 
of  aoda.  The  mother  liquors  from  which  the  sulphate  of 
•odk    has  separated   ate   allowed  to  flow  into  CatnS's 


ipparatns,  when  they  are  sabjecled  to  ■  comparatively  in- 
enae  cold,  and  yield  large  quantities  of  a  double  chloride 
if  magneslam  and  polasuum,  which,  on  being  sub- 
jected to  heat  in  a  furnace,  givee  hydro-chloric  acid, 
maffneaia,  and  chloride  of  potassium.  This  application 
ofCarr^'eapokratus,  in  this  instance,  shows  the  simplicity 
and  practicability  of  it.  It  is  based  on  rather  a  different 
principle  to  those  of  Kirk  and  Harritoo.  To  obtain  a  low 
temperature  he  applies  heat  to  a  vessel  which  contains  a 
saturated  solution  of  ammoniacal  gas.  ThisdrivesoS'the 
gis,  which  is  made  to  past  into  a  vessel  sorrounded  with 
oold  water,  where  it  liquifies  itself  by  its  own  pressure.  If 
then  the  heat  be  removed  from  ander  the  sotolian,  its  tern- 
petature  will  grsdoally  fall,  and  it  will  become  again  sas- 
ceptibleofre-abaorbingtheammoniacal  gas,  thus  facilitating 
its  evaporation  from  the  vessel  In  which  it  has  condensed, 
and  as  it  is  neae«ary  for  the  passage  of  the  liquified  am- 
moniacal  gas  Into  its  gaseous  form  that  it  should  absorb  the 
heat  IhHn  Ibe  lUTroandiiig  medium,  let  it  be  wat«r  or  any 
Other  fluids,  their  lemperatnre  will  gradually  decrease. 
The  foUowins  diagrams  will  enable  yon  to  andenlMid 
better  the  working  of " 


I  ■  Before  each  operation  incline  the  apparatus  horizon- 
tally, and  maintain  it  about  ten  minutes  in  the  position 
represented  in  Fig.  1.  2.  Place  the  boiler  (A)  io  the 
fhrnace,  and  the  refrigerator  {B)  in  a  bucket  filled  with 
cold  water,  so  that  the  summit  of  the  refrigerator  be 


covered  with  two  or  three  Inches  of  water.    A  small 

quantity  of  oil  is  poured  into  the  tutie  which  is  placed  in 
tbenpper  part  ofthe  boiler,  in  which  also  a  thermometer 
Is  placed.  The  apparatus  is  heated  moderately  until  it 
reaches  266°.  The  appaiatns  is  then  reiuoved  from  the 
fire,  and  ths  boiler  ia  placed  in  the  bucket  of  cold  water. 
The  hole  of  the  refrigerator  l>eing  stopped  with  a  cork, 
and  the  tin  vessel  surrounded  with  alcohol,  having  pre- 
viously nearly  filled  it  with  water,  the  congelation  takes 
place  by  the  evaporatioTi  ofthe  liquid  i 
condenser. 
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Although  the  evening  ii  tkr  spaat,  I  cuinot  lure 
yon  withont  calling  your  fttteDtion  to  a  very  Ingenioai 
mods,  devued  by  M.  Felon,  for  narming  railwiiy  ctniagee 
during  cold  weather.  Yod  are  too  well  icqtuined  with 
the  present  olumiy  and  expensive  method  Dow  in  nm  to 
require  any  description  from  me.  The  only  remark  I 
■ball  make  npon  it  ii  thai  it  la  (he  boon  of  those  who  aie 
in  l«aat  need  of  it,  namely,  firel-class  pasMngen,  whitat 
those  of  the  Ncond  and  third  claaaea  have  not  that  Inxniy 
mpplied  to  them.  To  aroid  loia  of  time,  I  ahall  n< ' 
attempt  ta  deKriba  the  various  methods  which  hat 
been  proposed  u  substitntea  Tot  the  one  at  present  in  ua  . 
but  shall  at  ooce  state  that  M.  Felon's  method  is  based 
CD  the  coDvenioD  of  force  into  heat,  the  heat  io  this  case 
txnng  generated  by  friction ;  aod  from  what  I  stated  in  my 
first  lecture  yon  mnat  be  perfectly  au  amrant  of  what  ' 
underatoodintbepreseDtdayof  theconveraiooofhealii 
force,  and  vict  teria.  All  thow  persons  who  were  fortmiate 
enough  to  visit  the  French  Exhibitioa  in  1856  mast  have 
been  struck  with  a  machine,  invented  by  MeSErs.  Mayer 
and  Beaumont,  which  geneiated  enough  heat  to  convert 
water  into  steam  and  tbas  obtain  a  moUve  power;  and 
this  wai  effected  without  fuel  or  electricity,  but  by  mere 
frictional  heat,  which  Ihey  obtained  by  causing  a  wooden 
mandril  surrounded  with  tow  to  revolve  with  great  rapi' 
dityin*ide  a  copper  cylinder  which  itself  was  surrounded 
with  a  small  qnantitv  of  water.  The  great  merit  of  Iho  in. 
vention  of  (he«e  gentleoien.  and  which  drew  nponthem  the 
Ipecial  attention  of  the  Emperor,  was  that  neither  the 
towed  mandril,  nor  the  oopper  cyliuder  were  materially 
injured  or  deteriorated  after  many  days'  n-orking.  This 
important  end  was  attained  by  ihem  by  alloning  a  gentle 
flow  of  oil  to  ran  conatantly  through  the  cylinder,  thus 
preventing  immediate  contact  between  the  towed  mandril 
and  tbe  copper  cylinder.  In  fact,  the  Irictional  beat 
was  produced  through  the  friction  which  took  pUce 
between  th«  particles  of  oil  themselves,  prsvent- 
ing  therAy  all  wear  and  tear.  Notwithstanding  the 
ingenuity  displaysd  in  this  invention,  still  u  ■  means 
of  obtaining  motive  power  ii  was  uielen,  for  more 
force  wai  required  to  generate  an  amount  of  heat  than 
conld  be  yielded  by  the  fHctionoFthe  particles  of  oil. 
But  in  the  application  which  M.  Felon  has  madeofthie 
invention  (o  the  heating  of  railway  carriages,  the  motive 
power  required  to  genetate  the  heat  being  produced  with- 
ont oDit  la  railway  companies,  as  it  is  caused  by  the  ver? 
act  of  the  travelling  of  the  carriages  thcmfelves,  the 
cause  wh!^:h  accounted  for  the  failure  of  the  priociple  as  a 
praclical  mechanical  application,  namely,  the  production  of 
the  force  required  10  work  it,  is  overcome.  M.  Felon  pro- 
pcsca  to  lii  one  of  Messrs.  Mayer  and  Beaumont's  mandrils 
under  each  railway  carriage  compartment,  and  to  convey 
the  heal  produced  by  the  revolution  of  the  toned  mandril  to 
tbe  comparlmeut  itaelf  by  means  of  metallic  conducting 


sur&cea,  which  in  their  tuin  will  heat  the  sttDC^haeoI 
the  oompartment.  Wa  shall,  1  am  i»ppj  to  mj.  viihs 
a  year  or  two,  know  if  M.  Felon's  invention  will  beo- 
pable  of  general  adaptation,  as  it  ti  now  bnng  pidktDr 
'    '  1  on  one  or  two  of  the  Franch  raflwayi. 


Iiicttliiiiji)  of  InsiiMm. 


Ebnt  AasocuTioK  or  Ihwitotbs. — Tbe  Gnl  una 
meeting  of  the  council  was  held  «(  Athfotd,  oa  tbr  4i 
of  July  last,  when  E.  Whitfeld,  Esq.,  of  AiUord.  p- 
sided.  It  appears  ftom  tbe  report  that,  immcdin^ 
after  the  fbrmation  of  tbe  society,  in  July,  ISSt,  Or 
committee  forwarded  to  every  known  loKitDts  ■  lie 
county^  ■proepectos,  setting  f(Kth  UieohJectiaDdniatf 
the  Asaocialion.  Tbey  ako  isaned  a  seriei  of  ifUa^ 
wHba  view  to  the  preparation  of  a  tabledcKriplmtfik 
uttnre,  poMlton,  and  operatiou  of  Kentish  Institntd  Ik 
replies  placed  thacommitlee  in  posnoioa  of  tbe  fdlni; 
useful  mformalion  i^^That  the  Institatea  in  EentmilB 
about  seventy ;  ofthese  twenty-five  are  termed Lttov;.^ 
Literary  and  SoientiGo;  ten,  Mechanics'  Inatitutei ; oia. 
Mn[ual  Improvement  Societies;  two,  l5oldiBn' hatiiiK! . 
six,  WorkioK  Men's  Clubs;  lea.  Young  Meo's  SoaSJa 
six,  Reading  Societies;  and  four  bear  the  loi  de£ini 
nameof  Institute.  Most  of  these  sodeties  poiaea  htnia 
which  contain  in  the  aggregate  about  thirty4wo  Ibom^ 
volumes,  and  are  cinrulated  amongst  nine  thoosaod  ikx- 
ben.  IJentures  are  annually  delivered  at  aboot  fiii;  l 
the  Institutes.  Penny  readmgs  appear  to  have  bMiK:' 
cessfulatnpwardsof twenty,  &-dooramtiseiiitnls,K±k 
chess  and  draughts,  are  provided  by  twenty ;  and  vA-iir 
sports,  as  cricket,  by  seven.  About  thirty-Sveof  thib 
stitates  possess  rBadicg-rooms.  In  twelve  daaa  bi- 
been  formed  for  inslmction  in  one  or  mote  of  Ike  faUo- 
ing  sQbjects:  —  Beading,  arithmetic,  writing,  FriaA. 
drawing,  Latin,  and  music  Only  six  appear  to  ii" 
given  attention  to  the  schemes  of  examinitioM  ck- 
nected  with  the  Society  of  Ajis  and'other  EdD:itia>; 
Societies.  The  apparent  wants  of  nuny  of  the  luttitoia 
may  be  claasiRed  thus : — 1.  Means  of  obtainiog,  >t  m^ 
coil,  the  services  of  suitable  leoturen.  S.  An  ia;uiD>- 
ance.  on  the  part  of  the  members,  nith  the  sdiruiiij- 
derivable  fh)m  the  Society  of  Arte  and  other  auuu- 
tions.  3.  Teachers  qualified  to  conduct  eveniniclw! 
1.  The  formation  or  extensim  of  libraries.  5.  TIh  [» 
session  of  commodious  premises.  6.  That  meuBi ' 
public  support  which  should  be  received  speciallT  me 
those  classes  for  whose  beoefil  the  lostitutee  eiiMa  1' 
■id  in  supplying  these  wants  (says  the  report)  is  lbs  d*- 
duty  of  this  Association,  and  the  committee  banlopor' 
out  how  far  they  have  beiin  able  to  praBOle  to  is- 
portant  an  object.  A  list  of  gentlemen  wiUii^  Vip'- 
lectures  or  readings  lo  Inslitatea  (on  payment  of  Inn 
ling  expenses)  has  been  prepued  and  niblisbed.  lis 
laios  at  present  only  twelve  namee,  bat  it  will,  <■  i- 
probability,  be  conndersbly  extended  before  tbi  im 
winter  season.  The  Society  of  Arti  Elemsnlarr  fj 
aminations,  also  the  Oxford  Local  Krtin'i™'"*'^  ^ 
been  brought  prominently  before  tbe  notice  of  lb  ^- 
habilanle  of  Kent ;  and  tbe  Gommittae  rejoce  Uul  ^ 
edorts  in  this  direction  have  been  crowned  with  m  m>- 
measure  of  soocess.  Through  the  liberality  of  foilkt^ 
taking  a  great  interest  in  the  work  of  adult  edaai>o.>^ 
committee  are  in  a  position  to  offer  priEes,  in  Inoti' 
sncceiaful  candidates  at  the  examinations.  Amrr 
ments  have  been  made  for  the  establiabmtut  of  *  p'' 
laUng  libiary.  Foran  anooal  subscription  of  two  |i>^ 
scbooU  and  Institutes  will  be  entitled  to  fifty  volssai 
one  lime,  which  may  be  exchanged  at  Ihe  upinlJo  '' 
three  months.  Numerous  applications  have  Vea  dH' 
to  Ihe  secretary  for  informatkin  as  lo  the  mo«  •>'<'' 
description  of  building  for  Institute  porposes,  aadiV' 
to  the  usual  modes  of  raising  funds  for  the  enrli*  - 
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public  buildings ;  and  it  is  gratifyiDg  to  know  that  some 
of  the  Associated  Institutes  are  now  in  posMSsion  of  very 
commodious  premises,  whilst  others  are  making  efforts  to 
obtain  adequate  accommodation.  The  followmg  schools 
and  Institutes  have  been  admitted  into  Union  i^Ashford 
Mechanics'  Institute,  Chatham  Mechanics'  Institute,  Chil- 
ham  Mutual  Improvement  Society,  Faversham  Institute, 
Hamstreet  Mutual  Impovement  Society,  Bhode-street 
Schools  (Chatham),  LenbamMutual  Improvement  Society, 
Sheemess  Literair  Institute,  Bamsgate  Working  Men's 
Club,  Whitstable  Institute,  Sittingboume  Institute,  Staple- 
hurat  Mutual  Improvement  Society,  Tunbridge  Mechanics' 
Institute,  Deptford  Grammar  and  Collegiate  School,  Deal 
and  Walmer  Institute,  Belgrave  Mechanics'  Institute 
(Tunbridge  Wells),  Ashford  Mutual  Improvement  So- 
ciety, and  Lenham  Grammar  School.  Betums  ma^e  bv 
eleven  of  the  Institutes  give  as  the  total  number  of  their 
members,  2,757;  and  of  volumes  in  the  libraries,  11,862. 
The  Treasurer's  statement  gives  the  total  receipts  as 
£77  5s.  6d.,  and  the  expenditure  as  £50  ISs.  6d.,  leaving 
a  balance  in  fitvour  of  the  Association  of  £26  7s. 


C02^SEBVAT0IRE   IMPEBIAL  DE  MUSIQUE  ET 
DE  DECLAMATION  OF  PABIS. 

The  following  memoranda,  having  reference  to  the  pre- 
sent sUte  of  the  Conservatoire  at  Paris,  and  to  the  recent 
examinations  held  there,  have  been  furnished  by  an  occa- 
sional correspondent  of  the  Journal : — 

OfFIOEBS  of  THB  CONSEBVATOntE. 

Director— M.  Auber,  Member  of  the  Institute  of  France ; 
Secretary— M.  Alfred  de  Beauchesne;  Librarian— M. 
Hector  Berlioz,  M.  of  the  Institute;  Administrator— M. 
Laasabathie;  Director  of  School— M.  Duvemoy. 

PbOFESSOBS,  ASSISTAMTB,  AND  TeAOHKBS. 


Composition,  counterpoint,  and  \ 
fugue j 

Written  harmony 

Thorough  bass  and  practical) 
accompaniment  united j 

Vocal  music 

Sol-fa 

„      collective   

Vocal  pieces 

liyric  declamation    

Theatrical  comportment 

Fencing 

The  study  of  parts  

Reading  aloud 

Popular  singing  for  adults 

I>raziiatio  declamation 

Organ  and  improvisation 

Piano ; . 

Instrumental  pieces 

Scales,  "Clavier" 

Harp 

Violin    

Violincello    

Bass  viol   

Flute 

Haatbois   

Clarinet 

Bassoon 

Horn 

Comet-^piston    

Tmmpet , 

Trombone... , 


8 
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MUUary  Ckut : — 
Thorough  bass  and  composition 

Comet 

Saxophone    

Saxhorn 

Sol-fa 

Total 


2 
1 
1 
1 


66 
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In  the  list  of  professors  are — M.  O.  Cara&,  member  of 
Institute;  M.  A.  Thomas,  ditto ;  M.  Beber,  ditto;  M. 
ClapisBon,  ditto;  M.  Benoist,  M.  Henri  Hecz,  M.  Sax, 
M.  A.  Elwart,  M.  F.  Bazin,  M.  R^vial,  M.  BattaQe,  M. 
Giuliani,  M.  Masset,  M.  Fontana,  M.  Tariot,  M.  Duver- 
noy,  M.  Batiste,  M.  Pasdeloup,  fl.  Levasseur,  M.  Morin, 
M.  Mocker,  M.  Samson,  M.  Beauvallet,  M.  Begnier, 
Mdlle.  Augustine  Brohan,  M.  Georges  Mathias,  M.  Fhi- 
mier,  M.  Alard,  M.  Massard,  M.  SYimchomme,  M.  Libro, 
M.  Dorus.  M.  Cokken,  M.  Gallay,  M.  Meifi«d,  and  M. 
Arban. 

Pupils. 

The  number  of  pupils  is  on  the  average  six  hundred, 
and  there  is  no  charge  whatever  for  the  general  instruction 
of  the  Conservatoire  in  any  of  its  dasses.  All  are  out- 
of-door  pupils  with  the  exception  of  twelve  young  men  in 
the  vocal  school  who  are  lodged,  clothed  (in  uniform), 
and  supported  within  the  establishment.  There  is  a  box 
at  each  of  the  operas  reserved  for  these  youuff  men. 
There  were  formerly  as  many  female  pupils  lodged  in  the 
Conservatoire,  but  this  was  found  so  troublesome  that 
pensions  have  been  substituted  in  the  place  of  residence. 
By  way  of  compensation,  a  certain  number  of  female 
pupils  receive  a  pension  of  800  francs  a  year  for  two  yean. 
All  the  in-door  pupils  and  pensionaires  are  bound  to  ap- 
pear, if  required,  at  one  or  other  of  the  operas  or  theatres 
receiving  a  subvention  from  the  government;  and  no 
pupU  in  the  schools  is  permitted  to  appear  in  publio  with- 
out the  special  authority  of  the  direction. 

FOBM  OF  ApFUOATION. 

Each  applicant  for  adminion  must  apply  penonally, 
and  produce  certificates  of  birUi  and  vaccmation,  must  be 
French,  and  not  less  than  nine  nor  more  than  twenty-two 
years  of  age.  The  applicants  are  examined  by  a  pro- 
fessor, and  if,  according  to  his  judgment,  they  are 
sufficiently  advanced  to  complete  their  education  in  two 
years,  or  exhibit  peculiar  aptitude,  they  are  admitted 
provisionally,  and  are  again  examined  at  the  general 
meetings  for  that  purpose,  which  occur  in  May  and 
December.  There  is  also  an  extra  examination  for  the 
admission  to  the  singing  class  in  March.  No  set  form  of 
application. 

FOBliaNEBS. 

Foreigners  may  be  admitted  by  authorization  of  the 
minister  of  state. 

Pbovihcial  Schools. 
There  are  five  provincial  schools — at  Lille,  Toulouse, 
Marseilles,  Metz,  and  Nantes,  which  have  the  title  of 
iueatrtalet  of  the  Conservatoire,  the  last  having  been 
thus  nominated  in  1846.  Some  years  since  pupils  were 
examined  in  these  schools  and  sent  up  to  the  Paris 
Conservatoire,  but  this  has  been  discontinued  for  some 
time,  and  candidates  from  the  provinces  have  now  to 
present  themselves  personally  to  the  direotom  of  the 
Conservatoire  for  admission.  For  all  purposes  connected 
with  the  pupils  these  local  schools  seem  now  to  be  com- 
pletely dissevered  from  the  Conservatoire — why,  does 
not  appear.  That  of  Toulouse,  however,  exerts  a  veiy 
powerful  influence,  and  supplies  a  large  proportion  of 
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BQGoettfal  papili.  Not  ooly  is  there  no  prelimiDary  ex- 
amination in  the  provinces,  bat  there  is  no  recommenda- 
tion of  papilfl  by  any  of  the  authoritiefl  or  musical 
professon  in  the  proyinces. 

Classes. 

The  education  is  divided  into  the  following  eight  sec- 
tions:— 1.  Sol&i  scales  and  oral  harmony.  2.  Singing. 
8.  Lyrical  declamation.  4.  Piano  and  harp.  5.  Stringed 
instraments.  6.  Wind  instruments.  7.  Thorough  bass, 
organ,  and  composition.    8.  Dramatic  declamation. 

There  are  also  courses  of  popular  singing  for  adults, 
superior  to  those  in  the  common  schools. 

Tlie  actual  dauet  are^  or  were  not  long  since : — 

2  for  Solfa,  number  of  pupils  unlimited. 
12  for   do.   for  individual  practice,  twelve  pupils  in  each, 

limited  to  two  years'  duration. 
1  for  Oral  harmony* 
6  for  Scales*  2  male,  8  female,  limited  to  8  pupils  each. 

0  for  Singing,  limited  to  8  pupils  each. 

1  for      do.      en  maue, 

4  for  Ljrrical  declamation. 

d  for  Piano,  limited  to  8  pupils  each. 

8  for  Violin;  2  for  Violoncello;  and 

1  for  each  of  the  other  instrumenlB. 

1  for  the  performance  of  instrumental  pieces. 

6  for  Harmony  and  accompaniment,  4  male,  2  female, 

limited  to  12  each. 
1  for  Organ  and  Improvisation,  12. 
4  for  Composition,  subdivided  into  counterpoint,  fugue, 

and  ideal  composition. 
8  for  Dramatic  declamation. 
1  for  Deportment ) 

1  for  Dancing       I  For  theatrical  pupils. 
1  for  Fencing       ) 

LlBBABT. 

There  is  a  fine  library  of  music,  and  of  works  relating 
to  music  and  the  drama,  and  this  is  open  not  only  to  the 
pupils  but  also  to  the  public. 

MnsEDM  OF  IimrBUHBirrB. 
There  is  a  good  collection  of  musical  instruments  at- 
tached to  the  Conservatoire,  to  which  the  public  is  ad- 
mitted on  certain  days  of  the  week. 

Booms. 

The  Conservatoire  is  a  very  laige  establishment,  and 

bdudes  a  complete  theatre,  a  smaUer  theatre  or  concert 

room  I  and  innumerable  class  rooms  of  all  sizes  besides 

the  library,  offices,  and  apartments  for  the  in-door  pupils. 

CoMPETmONS. 

The  annual  competitions  now  take  place  in  July, 
bstead  of  August.  They  commenced  this  yeai*  (1865) 
on  the  tenth  and  ended  on  the  twenty-ninth  of  the  month, 
occupying  twelve  days  in  all.  With  the  exception  of  the 
classes  for  the  organ,  harmony  and  accompaniment, 
fhgue,  thorough  bass,  scales  and  solfa,  the  competitions 
are  conducted  in  public.  They  take  place  in  the  theatre 
of  the  Conservatoire,  erected  in  1806,  and  in  which  are 
given  the  famous  concerts  of  the  society  formed  within 
the  Conservatoire,  but  not  being  officially  a  portion  of  it. 
This  theatre  holds  more  than  900  persons,  but  in  a  most 
inconvenient  manner,  but  the  excellence  of  the  building 
for  sound  has  hitherto  set  aside  all  idea  of  its  recon- 
struction. It  is  arranged  like  an  ordinary  theatre,  with 
three  principal  tiers  of  boxes,  a  balcony  in  front  of  the 
lower  tier,  haiffnoirea  around  the  pit,  a  gallery  divided 
into  boxes  and  stalls,  a  pit  and  pit  stalls.  The  pit  holds 
150  perwns,  and  there  are  180  stalls.  The  form  of  the 
building  is  oblong,  with  circular  ends,  the  stage  and 
orchestra  occupying  more  than  half  the  whole  area.  The 
wall  at  the  bayck  of  the  stage  is  not  in  ftct  semi-circular 
but  ten-sided.  In  the  centre  of  the  principal  tier  of  boxes 
is  the  hge'etfumnew,  which  is  the  Imperial  box  for  the 
concerts  of  the  society,  and  for  which  the  Emperor  makes 
a  donation  of  two  thousand  francs  a  year,  and  behind  this 
is  a  good'rized  antechamber. 


During  the  competitions  this  box  with  the  intsehsnte 
are  devoted  to  the  jury,  who,  after  listening  to  the  per- 
formances of  the  pupils  in  one  section  or  cksi,  retlnioi 
decide  on  the  awards  before  another  dasi  ommvm; 
each  pupil  to  whom  any  award  is  made  is  thm  aM 
forward,  and  the  decision  of  the  jury  annoonoed  tobk 
If  the  award  has  been  unanimous  that  fitet  is  umoaond 
also.  The  prizemen  in  the  instrumental  dasni,  with  tbi 
exception  of  the  great  instruments,  receive  in  intraMot 
as  their  prize,  others  receive  books  of  mosie,  ind  tb 
pupils  of  the  elementary  classes  medals.  Each  smoMi 
pupil  receives  a  written  diploma  in  addition. 

Jury. 

The  Jury  generally  consists  of  nine  membeii,cbaNB 
according  to  the  nature  of  the  competition  of  the  kf- 
whether  vocal,  instrumental,  or  dramatio— from  tbodrof 
thirty. 

There  are,  however,  £ve  members  who  are  praii  n 
almost  all  occasions,  viz.: — ^M.  Aober,  Director ;M.L 
Monnais,  Imperial  Comnussioner  for  the  Lyric  Thote; 
M.  Easiner,  member  of  the  Institute,  oompo8er;M.J. 
Cohen,  composer ;  and  General  Mellinet,  anemiiMDiua' 
teur  and  composer. 

In  addition  to  these  gentlemen  the  IbllowiDgieteda 
membem  of  the  Jury  during  the  competitiaos  jort  oa- 
eluded: — 

M.  Cabenis,Chefde  Bureau  oftheMinlBler  of  Fine  Arti 
(official) ;  M.  De  Leuven,  Director  of  the  Open  GomkiM; 
M.  Perrin,  Director  of  the  Grand  Opera ;  aad  H.  Hiit. 
Conductor  of  the  Grand  Opera — (Ex-officio  meobes-. 
MM.  Ambrose  Thomas  (member  of  the  InsUtute),  F.Buio. 
Benoist,  Dauvemoy,  E.  Jonas,  Clapisson  (member  of  ^ 
Institute),  Prumier,  V.  Masset,  Pasdekmp,  Elwirt,  id 
Cokken — Professors  in  the  Conservatoire.  MM.  Wi^- 
lin,  composer ;  Rinaud  de  Vilbac,  oomposer  and  piioiA; 
Ravina,  pianist ;  Wieniawski,  pianist ;  Cuvilloa,  violioifl: 
L6on  Kequier  (member  of  the  Institute),  ProfiMoriatlx 
College  of  France ;  Colin,  harpist ;  ana  Cremieox,  ooa- 
poser. 

As  already  stated,  all  the  competitions  are  open  to  ^ 
public,  with  the  exception  of  those  amongst  the  pa{)ilio: 
the  elementary  classes;  but  in  the  case  of  open,  cook 
opera,  and  still  more  of  tragedy  and  comedy,  the  dcmuii 
for  places  is  so  great  that  the  theatre  is  not  half  hi^ 
enough  to  hold  those  who  apply  for  seats  and  obub 
them,  as  far  as  they  go,  by  favour  of  the  director,  l&tbt 
case  of  the  vocal  and  instrumental  competitions,  the  ibt$tx 
is  not  half  filled,  and  the  military  music  attracts  00I7  tlv 
friends  of  the  pupils  themselves. 

CoMPSTiTioir  or  1866. 
Prioais  (four  days),  prizes  awarded:^ 

Fugue — 2  first  and  1  second,  males. 

Harmony  and  Accompaniment— I  first  prize,  divided 
between  two  young  men ;  two  first  prizes  to  females. 

Harmony  Mone — 1  first  prize  between  two  males. 

Scales— 86  competitors,  male  and  female;  '*  ^'* 
prizes  to  female  pupils. 

Sol-la  — 125  competitors;  prizes,  8  first  medak  > 
second  medals,  and  8  third  medals  to  male  pupUi;  || 
first  medals  (one  gained  by  a  child  nine  yean  old ,  ^^ 
second  medals,  and  6  third  medals  to  femjile  pnpili* 

PvbUe  ;— 

Singing — (male  classes)  20  competitors  and  11  &w& 
viz.,  1  first  and  8  second  prizes ;  *'  aooeaaits,"  or  booflor- 
able  mentions,  8  first,  2  second,  and  2  third;  {^f^ 
classes)  SO  competitors  and  17  awards,  via.,  4  fiirt  ^ 
3  second  prizes ;  and  2  first  aoceasits,  8  second,  and  ^ 
third. 

Pieces— air,  2nd  act  *' La  Dame  Blanche ;"  etf' ^ 
act  "Lucie;*'  air,  ••  La  Juive  Motse ;"  «»** 
"  Cenerentola ;"  air,  *'  Macbeth  ;••  air,  "  TraviaUf  »f 
••  Norma ;"  air  (Joseph),  "  Vaniceunt  Pharaoo  f  ^' 
(MoosqueUires) "  Socage  dpais ;"  air,  "Fille  du  Begimcst. 
and  air, «'  Pr6  aux  Clercs." 
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Yiolin^Piece  aeleotad,  8tii  Concerto  of  Bode,  23  oom- 
petitocB,  male  and  female.  Prizes,  3  first  (1  female)  and  1 
Beoond ;  1  first,  1  aeoond,  and  1  third  aoceant. 

Violonoello---8th  Concerto  de  Bomberg ;  1  first  prize, 
2  second  prize,  and  1  acoessit. 

Opera  Comiqne— This  is  the  most  popnlar  portion  of 
the  competition,  and  also  that  in  which  the  pupils  are 
generally  strongest.  It  ¥ras  especially  so  this  year.  There 
were  22  competitors,  male  and  female,  and  17  awards, 
Tiz.,  male  pupils,  1  first,  2  second  prizes,  2  first,  3  second 
aooeesits;  female  pupils,  3  first  prizes,  2  second  prizes,  and 

2  first  and  2  second  aocessits. 

Acts  and  Scenes,  performed  as  well  as  snng,  in  stage 
costume : — Scene  from  "  Le  Tableau  Parlant  ;*'  fhtg- 
ment  of  Ist  act  of  "  La  Fiancee ;"  scene  from  **  hU 
Dragons  de  Villars;  fragment  from  **  Les  Dragons  de 
Villars ;"  finale  of  **  Koces  de  Jeannette ;"  scene  from 
"  Noces  de  Jeannette ;"  scene,  3rd  act,  "  Monsquetaires ;" 
finale,  Ist  act,  "  Galath^e ;"  operetU,  **  Le  Chalet ;" 
operetta,  '*  Le  Maltre  de  Chapelle;"  scene,  *'  Barbler ;" 
scene,  1st  act,  "  Songe  d'un  Nuit  d*Et^ ;"  and  scene, 
«*  Toreador." 

Piano— 11  male  and  35  female  competitors.  (This 
class  is  generally  pronounced  to  have  been  weak.)  Male 
pupils,  1  first,  2  second  prizes ;  2  first,  1  second,  2  third 
accessits.    Female  pupils,  3  first,  3  second  prizes ;  3  first, 

3  second,  4  third  aoccMlts.  Piece  played  by  male  pupils, 
"  Concert  Stttck"  (Weber) ;  pieces  played  by  female 
pupils,  "  Concerto  in  B  minor"  (Hummel). 

Harp — 4  competitor.    1  first  accessit  only  awarded. 
Opera — 18  Competitors;  awards,  male  pupils,  1   first 
prize  (divided  between  2  pupils),  2  second  prizes ;  3  first 

2  second  accessits;  female  pupils,  1  first  prize  (divided 
between  2  pupils),  1  second  prize,  1  first,  1  second  accessit. 
Acta  and  scenes  given : — Last  scene  **  Borneo  et  Juliette ;" 
scene,  "  Bobert  le  Diable." 

Wind  Instruments — Flute,  1  first,  1  second  prize ;  2 
first,  1  second,  1  third  acsessit.  Horn,  1  second  prize ; 
1  first  accessit.  Clarionet,  1  first,  2  second  prizes ;  1  first, 
1  second  accessit.  Bassoon,  1  first,  1  second  prize.  Haut- 
bois,  1  first,  2  second  prizes ;  2  first,  2  second,  1  third 
accessit.  Sarcophone,  1  first  prize,  1  first  prize  divided 
in   2,  1  second  prize,  1  second  prize  divided  in  2  ;  3  first, 

3  second,  3  third  accessits.  Saxhorn,  2  first,  1  second 
prize ;  3  first  accessits.  Trumpet,  2  second  prizes ;  2  first, 
1  second,  1  third  accessit.  Trombone,  with  slides,  1  first 
prize.  Trombone-^piston,  1  first  prize ;  1  first  accessit. 
Cornet-Ik -piston,  2  first,  3  second  prizes;  1  first  accessit. 
The  instrumental  classes  bear  a  high  reputatien. 

Total  Awards* 
The  total  of  the  above  awards  is : — 


1st  Prizes. 

2xid  Prizes. 

3rd  Prizes. 

Accessits. 

Harmony,  Ac... 

Vocal  music 

Instrumental 

6 
11 
19 

1 
13 
24 

0 
0 
7 

0 
31 
60 

Totel 

36 

38 

7 

81 

in  addition  to  the  medals  given  to  the  pupils  in  Sol-fa, 
56  in  number. 

Two  of  the  prize-holders  were  immediately  engaged 
by  the  director  of  the  opera,  and  are  announced  to  appear 
in  «*  Marie." 

Distribution  of  Prizes, 

The  public  distribution  of  the  prizes  took  place  on  the 
4th  of  August,  under  the  presidency  of  Marshal  Vaillant, 
the  Minister  of  the  Beaux  Arts,  supported  by  the  First 
Chamberlain  of  the  Emperor  and  Superintendent  of  the 
Theatres,  Count  Baciocchi;  M.  Camille  Doucet,  Director 
of  the  Theatres ;  M.  Anber  and  all  the  principal  professore; 
and  the  managers  of  the  Imperial  theattes. 

The  principal  point  in  the  President's  Speech  was  that 
which  referred  to  the  fact  of  sn  augmentation  in  the 
grant  to  the  Consei-yatoire  having  been  made  during  the 


last  session  of  the  Corps  Legislatif,  to  the  extent  of  £836, 
with  the  Tiew  of  increasing  the  salaries  of  the  professors. 

The  meeting  condnded  with  the  performance,  by  the 
~  ,  of— A  fantasia  on  the  violin ;  an  air  from  "  Mao- 

ith ;"  an  air  from  *'  Ia  Dame  Blanche;**  selections  from 
*•  Le  BarMer  de  Seville ;"  and  selections  from  "  Rom6o  et 
Joliette.'* 

MlSOlLLANBOUS. 

Cbmmon  Schools, 
A  competition  took  place  a  short  time  rince  between  the 
schools  (communal)  of  the  left  bank  of  the  City  of  Paris, 
in  Harmony,  Beading  at  Sight,  Sol-fa,  and  Dictation.  The 
Jury  included — ^M.  Victor  Foncher,  President  of  the  Im- 
perial Commission  for  Singing;  M.  Ambrose  Thomas, 
General  Aiellinet,  Eklouard  Bodrigues,  Bazin,  and  others. 
There  were  distributed  to  certain  schools  —  For  adults, 
3  first  prizes  and  2  second  prizes.  For  boys,  3  first  prizes 
and  1  second  prize  (divided).  For  girls,  1  first  prize 
and  1  second  prize. 

Schools  for  Religious  Music, 

The  competition  amongst  the  pupils  of  the  School  for 
Beligious  Music  took  place  on  the  28th  of  July,  under  the 
presidency  of  M.  Victor  Hamille,  Director  of  the  Administra- 
tion des  Cultes,  and  M.  Lef  ^vre  Niedermeyer,  the  Director 
of  the  school.    The  following  is  the  list  of  awards : — 

Musical  composition,  coimterpoint  and  fugue,  harmony, 
organ  (two  divisions),  plain  chant,  piano  (two  divisions) 
— 2  prizes  in  each,  first  and  second  class ;  sol-fa — 1  prize. 

It  is  remarkable  that  of  all  the  laureates  only  one  was 
of  Paris,  the  others  were  from  Pamiers,  Arras,  Dijon, 
Montpellier  and  Cambrai. 

International  Competition  at  Cambrai. 
The  international  competition  took  place  at  Cambrai, 
on  the  20th  of  August  last.  Four  thousand  artists  sent  in 
their  names  for  the  competition.  MM.  Ambrose  Thomas, 
Gounod,  Bazin,  Elwart,  Gevaert,  Laurent  de  Bille, 
Semaet,  and  other  well  known  composers  and  professors, 
formed  part  of  the  Jury.  The  prizes  were  twelve 
'•  medals,"  of  SCO  francs  each. 

Payment  of  the  Opera  Band. 

The  members  of  the  orchestra  of  the  Grand  Opera 
have  lately  petitioned  for  an  increase  of  salary,  which 
has  not  been  accorded.  It  appears  that  ten  only  of 
the  performers  receive  2,500  francs  (£100)  each  a  year; 
eight,  from  2,000  francs  to  2,200  francs  each;  twenty- 
nine,  from  1,300  francs  to  1,800  francs  each;  thirty- 
four,  1,200  francs  each;  one,  1,100  francs;  one,  960 
francs :  and  one,  750  francs.  The  petitioners  asked  for 
a  slight  rise  in  the  liigher  salaries,  and  that  each  artist 
playing  instruments,  in  the  case  of  which  a  competi- 
tive examination  is  enforced,  shall  have  at  least  1,800 
fiancs  per  annum.  Amongst  the  solo  players  at  the 
opera  at  the  present  moment  are: — Flute,  M.  Dorus; 
Horn,  M.  Mohr;  Cornet-2l-piston,  M.  Forestier;  Trombone, 
M.  Dieppe  (Professors  at  the  Conservatoire) ;  and  MM. 
Alihs,  Cras,  Berth61emy,  Leroy,  Bose,  Maury,  Lendet, 
and  Garcia.  The  whole  of  these  gentlemen  are  members 
of  the  Society  of  Concerts  in  the  Conservatoire,  and  of  the 
Imperial  Chapel  band. 

The  performances  at  the  Opera  occur  three  times  a  week 
besides  Sundays. 


dEmmttttrt 


Thb  Suoab  Thaob.— The  news  of  the  French  beetroot 
crop  (say  Messi-s.  Travers)  continues  to  be  favourable. 
The  weather  is  beautiful,  and,  from  the  drought,  litUe 
el»e  can  be  done  in  the  fields,  so  that  the  roots  are  being 
rapidly  taken  up  and  sent  to  the  factories.  Growers  wish 
to  profit  by  th«  uiiUBually  good  coi.dition  of  the  root,  and 
the  facilities  for  transpon  giv*-n  by  the  long  days  and  fine 
weather.  "  Caution  should  be  used,  however,"  says  the 
Journal  des  Fabricants  de  Sucre,  **  by  the  makers  in  taking 
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in  fupplies,  ibr  it  is  doubtful  whether  the  root  will  keep 
long  in  weather  like  the  preient— a  burning  sun,  and 
nights  not  yet  cooled  by  the  autumn  froeis.    As  to  the 
^  result  of  the  manufacture,  it  is  as  yet  too  early  to  giye  an 
opinion,  but,  notwithstanding  some  complaints  of  a  want 
of  density  in  the  juice,  there  is  ground  for  believing  that 
a  better  yield  than  last  year's  will  be  obtained.    The 
season  1865-6  thus  oommenoes  under  favourable  circum- 
stances, and  bids  fair  to  be  highly  remunerative  to  the 
growers,  the  makers,  and  to  France  at  large.    The  news 
om  Germany  is  also  improving.    The  misfortunes  of 
the  summer  have  been  to  a  considerable  extent  impaired 
by  the  late  superb  weather,  and  even  the  field  injured  by 
the  grey  worm  look  far  better  than  could  have  been  ex- 
pected some  time  since.      An  average  harvest  of  the 
root  is  looked  for  in  Germany.     The  reports  as  to  the 
saccharine  richness  of  the  juice  differ  greatly,  but  there 
is  as  yet  little  authentic  information  to  be  had,  as  most  of 
the  makers  have  put  off  commencing  work  for  some 
weeks  later  than  usual,  in  order  to  let  the  root  benefit 
as  much*  as  possible  by  the  favourable  weather.     In 
Silesia,   however,   it   is   ascertained    that   the  juice  is 
▼ery  rich  and  easy  to  work.    Foui-teen  and  even  14*6 
per  cent,  of  sugar  is  shown  by  the  polarisoope  to  exist 
in  the  juice,  in  by  no  means  rare  cases."     While  the 
prospect  of  the  crop  is  thus  generally   favourable,  its 
abundance  hat  created  alarm  in  the  French  market,  where 
a  perfect  glut  of  sugar  appears  to  be  anticipated.    The 
rise  in  the  price  of  cane  sugar  in  England,  while  in 
France  the  advance  has  been  to  nothing  like  the  same 
extent,  has  called  the  attention  of  English  buyers  to  the 
French  market ;  and  large  purchases  have  been  made  of 
cane  and  beetroot  sugar  for  our  ports.    This  new  outlet 
has  fliven  more  confidence  to  the  French  makers,  and  has 
enaUed  many  of  tiiem  to  make  remunerative  contracts. 
The  purchases  of  refining  kinds  of  beetroot  sugar  for 
Great  Britain  have  been  large,  but  we  believe  tiiat  the 
orders  have  principally  come  firom  the  Clyde.    We  hope, 
however,  at  a  not  distant  date,  to  see  crystallised  beetroot 
sugar,  suited  for  direct  consumption,  regularly  offered  in 
this  market.    Pieces  have  already  been  sold  for  forward 
delivery  in  this  market.    White  crystallised  sugar  is  now 
quoted  at  36fi:.  the  60  kilos,  in  Paris,  or  about  43s.  6d. 
here ;  and  even  if  there  is  not  sufficient  iqargin  between 
prices  in  the  two  countries  at  present,  we  shall  probably 
before  long  see  fine  French  sugar,  defying  the  higher  duty 
and  competing  with  our  refiners*  goods  in  moist  as  well  as 
stoved  kmds.    It  is  certainly  a  remarkable  iaot  that  the 
foreign  refiners,  in  spite  of  the  charge  for  freight,  the 
12s.  lOd.  duty,  and  the  equitable  drawbacks  supposed  to  be 
established  by  the  Convention,  should  be  enabled  to  beat 
our  refiners  in  their  own  markets.  We  Englishmen,  in  our 
national  pride,  are  too  apt  to  pre- suppose  that  we  can  beat 
all  foreigners  in  machinery  and  its  applications  to  our 
own  particular  province.     But  this  over-confidence  in 
our  own  merit  has  lately  had  some  severe  shocks,  in  the 
inability  of  English  to  compete  with  foreign  machinists  in 
supplying  locomotive  engines  and  other  machines.    Pre- 
sumptuous persons  have  even  ventured  to  hint  that  we 
are  far  inferior  to  the  French,  and  even  to  the  Scotch,  in 
everything  connected  with  su^ar-making ;  but  the  chilling 
reception  given  to  their  insmuations  has  discouraged  a 
repetition  of  the  attempt  to  shake  the  confidence  of 
Londoners  in   the   skill    of  their    countrymen.      The 
foreigners  certainly  use  a  far  better  class  of  sugar  for 
refining,  and  it  would  be  worth  while  to  find  out  why 
they  do  so.    Is  it  because  the  continental  consumption  of 
brown  sugar  is  limited,  and  that  in  consequence  of  this 
fiu:t  the  refiners  bny  a  strong  and  fine  sugar  in  order  to 
leave  as  little  pieces  as  possible  ?    If  this  explanation  be 
correct,  it  is  evident  that  the  reason  of  the  foreigners 
making  cheaper  sugar  is  found  ;  for  in  order  to  enable  the 
pieces  and  bastards  left  after  extracting  the  loaves  to  com- 
pete with  raw  sugar,  the  London  refiners  have  been  obliged 
to  sell  the  lower  products  at  little  or  no  profit,  and  to  get 
their  profit  from  the  stoved  sugar.    The  English  public 


use  brown  sugar  io  very  large  quaotitiei,  sad  then  ii  ttu 
some  apparent  justification  for  the  piaetice  ef  buying  eoo. 
paratively  low  qualities  at  a  oheap  rate,  with  the  tmw  cf 
supplying  the  consumption  of  brown  as  well  is  of  vbi» 
sugar ;  and  the  system,  though  wrong  in  theory,  answaej 
very  well  while  an  extra  protection  duty  wsi  10?M  a 
foreign  refined.    Since  the  imposition  of  the  ISi.  IO11.1 
place  of  the  18a.  4d.  rate,  the  practice  has  Io  soom  exM 
been  abandoned  by  our  refiners,  to  enable  them  to  kef 
the  Dutch  and  French  goods  out  of  tbe  nsikstttitii 
might  surely  with  profit  use  a  stiongtr  sugar  for  nU^, 
Some  light  has  recently  been  thrown  on  the  )aak  ud 
suited  to  the  refiner  by  the  examinatiooi  earned  oo  vsk 
polarized  light  by  M.  Emile  Monter,  into  the  eouiitQua 
of  sugar,  and  published  in  his  work,  **  GHiidepoorrfni 
etVAnalysedefiSucres."  (Paris:  KLacroiz.)   Thsknl 
contains  a  perfect  mine  of  information  for  refififlitcrfi 
would  seem  that  the  polariscope,  or  optical  ssedmaritf, 
by  which  the  results  given  sre  arrived  at,  is  DotMii7» 
well  known  among  us  as  it  ought  to  be.    Bftkwtf 
this  delicate  instrument  the  saccharine  richnea  oi  191 
can  be  shown  to  the  minutest  fraction,  and  tberrterf 
classification  by  shades  of  colour,  or  of  types,  it  then  ts 
be  entirely  delusive.     A  yellow  sngar,  of  which  th 
crystals  are  dear  and  good,  is  oft«n  richer  thtoawiM 
sugar  of  which  the  crystals  are  hurdly  fonned.orteii^ 
defined.    The  richness  also  varies  in  samples  of  mpti 
the  same  shade  of  colour.     Thus,  No.  12  of  Fresd 
beetroot  sugar  contains  from  92  to  97  per  cent  of  cnfA- 
lizable  sugar — a  difference  of  4  per  cent,  in  xicliiMiaftii 
margin  of  4  francs  in  the  buying  price.    At  the  mm  tin 
this  sugar  (No.  12),  when  good,  contains  97  per  oat 
or  the  same  saccharine  richness  as  some  samplei  of  )i^» 
18  and   19,  worth   48.   or  6s.   per   cwt  more  in  ^^ 
market.    We  propose  to  return  to  the  light  throng 
M.  Monier's  figures  on  the  sugar  duties  in  a  futaie  aak 
and  at  present  to  notice  his  condosions  on  the  rditm 
richness  of  sugar.    M.  Monier  states  that  beetroot  n^ 
as  presented  in  the  market,  is  richer  than  any  other  liia 
of  saccharine  matter,  and  gives  the  greatest  yieU  whs 
refined.    The  principal  distinction  between  cane  aod  ^ 
root  sugar  is,  that  the  former  contains  10  to  15  thuax 
much  glucose   or  incrystallizable  sngar.     lodepeodat 
testimony  to  the  superiority  of  the  beetroot  to  ibe  csa 
sugar  is  given  by  Mr.  Buron,  in   his  report  apoo  tt 
Belgian  Sugar  Industry  {**  Beporta  of  the  Secrettritf « 
Legation,"  No.  6,  page  208  :— **  Beetroot  ngar  ii  P 
fernd  by  the  refiners  for  the  volume  and  whitenai  of  J 
yield.    In  refining  it  gives  a  much  larger  yield  is  ^^ 
than  Havana  or  «famaica  sugar.'*    After  the  beetniA.  !> 
Monier  places  the  sugars  of  Java,  Cuba,  MaoritiiB.  £' 
Bourbon;  and  last,  those  of   Martinique,  Oaudti^r 
and  Porto  Rico.    We  should  be  curious  to  know  ^^^^ 
Monier  would  place  the  lower  dasees  of  Britiibn^* 
India  sugars,  on  which  he  has  apparently  made  do  esper^ 
ments.      We  fear   they   would    end   his  list-     J^ 
analyses   throw  considerable  light  on    the  qoeetke  * 
why  the   foreign  refiner  can  produce  loaf  wgv  ^-^ 
cheaply  than  the  English— it  is  by  the  use  ol  beec«^^ 
Java,  Cuba,  and  Mauritius  sugars — instead  of  io^-' 
kinds.    The  interest  taken  by  the  trade  in  tbeimjirt 
of  beetroot  will  be  added  to,  as  the  refintf  nuhe  s^ 
loaf  sugar  from  it.    With  some  approach  to  uw^* 
in  sugar,  English  refiners  most  be  ready  to  mike  chufj 
in  their  manufacture,  or  they  will  continue  to  low  ;^^- 
In  the  revenue  returns  for  the  year  18W-6,  •  ^"^ 


in  England.  That  starch  sngar  was  made  io  thi^  ^ 
was  certainly  not  generally  known,  aa  it  wss  ^bovght  ^^ 
the  manufacture  was  prohibited  hy  the  excise.  Thi^'' 
lowing  extract  from  the  Timest  however,  ■'^•■-JJ^ 
general  misapprehension  existed  on  tiie  snlij^}— "  ^^ 
made  sugar  has  long  held  a  merdy  nommal  piece  i>^ 
list  of  exciaeable  artidet,  hat  in  the  put  yssr  t«oa^ 
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actories  of  glaoose,  or  staroh  sogir,  haye  been  wUblished 
n  London.  The  qoantity  brought  to  chaige  fn  the 
ioancial  year  1864-65  was  1,064  cwts.  The  materials 
rom  which  this  sugar  is  made  are  ohiefly  sago  and  potato 
(tarch.  It  has  but  little  resembliuioe  to  cane  sugar,  and 
ess  sweetness  than  the  lowest  class  of  colonial  sugars. 
Che  rate  of  duty  with  whioh  it  has  been  charged  is  9s.  4d. 
)er  cwt.,  being  that  on  yellow  Muscovado,  or  brown  clayed 
ugar.  It  is  stated  that  it  is  intended  to  be  used  in 
)rewiQg.  The  im position  of  the  Ss.  4d.  rate  on  suf^ar 
)oase88iog  so  little  saccharine  matter  gives  a  new  instance 
)f  the  injustice  of  the  scale  of  dutf  es. 


dCoimaes* 


Wheat  ir  South  An8TBALiA.^The  acreage  of  the 
rheat  crop  last  year  amounted  to  390,836  acres,  or  two- 
birds  of  the  total  cultivated  land.  In  1863-4  there  were 
135,758  acres  under  wheat,  or  60  per  cent,  of  the  tilled 
ud  ;  the  increase  this  season,  therefore,  amounts  to  6  per 
ent.  The  total  produce  of  the  harvest  was  4,262,949 
usbels,  compared  with  4,691,919  bushels  in  the  yield  of 
le  previous  harvest,  showing  a  decrease  of  438,970 
iDhels,  the  average  yield  per  acre  being  only  11  bushels 
(  agaiuat  14  bushels  last,  and  one  bushel  less  than  the 
reixtge  of  the  last  seven  years.  There  is  no  doubt  but 
lat  the  low  average  of  the  South  Auittralian  wheat  crop 
owing  to  the  imperfect  cultivation  of  a  great  portion  of 
le  land ;  many  small  holders  are  compelled  to  plough 
ad  sow  the  same  ground  year  after  year,  without  any  in- 
iimission  or  attempt  to  replenish  the  soil  by  fallowing  or 
ther  means,  resulting  in  a  very  low  return,  and  thus 
sdudng  the  average  result  of  the  whole  colony,  which  is 
^variably  exceeded  by  the  better  class  of  farmers,  whose 
aore  extensive  holdings  enable  them  to  pursue  a 
ystematic  plan  of  operations,  in  which  more  careful 
illage,  rest  for  the  soil,  and  a  combination  with  stock 
arming  are  stated  to  be  essential  to,  and  generally  pro- 
Inctive  of,  success.  Seven- eighths  of  the  wheat  crop  was 
eaped  by  machme,  being  less  than  last  year,  notwith- 
Landing  the  increased  cultivation.  The  most  important 
dvaotage  our  farmers  possess  over  those  of  the  sister 
Qlonies  is  the  expedition  and  economy  with  whioh  their 
cops  can  be  gathered,  owing  to  the  successful  method  of 
be  reaping  machines  now  uoivenally  used  on  all  but 
illy  ground,  permitting  of  the  grain  being  reaped,  win- 
owed,  oleaneid  and  bagged  on  the  harvest-tield,  and 
smoved  into  the  store  ere  the  day  is  closed.  The  high 
vice.*)  ruling  for  wheat  have  caused  the  farmers  to  look 
■ore  particoiarly  to  their  grain  crop  for  profit,  and  had 
"le  effect  of  reducing  the  breadth  laid  down  for  hay  by 
,0SiO  acres,  the  total  area  sown  being  only  66,570,  com- 
ired  with  76,590  acres  the  previous  year ;  and,  as  the 
reiage  yield  was  4  cwt.  less— say  23  cwt.  instead  of  27 
rt.  per  acre,  the  deficiency  in  the  crop  is  very  large,  no 
99  than  25,637  tons;  the  total  quantity  grown  being 
l,6d6  tons,  against  102,293  tons  in  1863-4,  showing  a 
Uing  off  of  one-fourth. 

KouoATioN  IN  South  Australia. — The  Report  of  the 
>ath  Australian  Board  of  Education  for  the  year  1864 
B  been  published  in  the  Colonial  Government  Oazetie, 
showB  that  during  the  year  there  was  an  increase  of  20 
tiools  and  1,190  scholars  on  the  previous  year.  The 
erage  number  6f  schools  for  the  year  was  258,  and  the 
niber  of  scholars  on  the  rolls,  11,511,  being  an  increase 

817  scholars  on  the  previous  year.  The  following 
>le  exhibits  the  number  of  scholars  at  their  most  favour- 
le  season,  with  their  increase  or  decrease  on  the  pre- 
>U8  year,  the  number  of  licensed  teachera  being  equal  to 
3  number  of  schools  :-^ 

Boyi.  Girls.  Total. 

Adelaide      989     ...       624     ...      1,503 

Corporate  Towns    ...      631     ...      303     ...        9'j4 
Country       6,476     ...   4,926     ...    10,402 


7,046 


6,913  12,959 


The  amount  expended  by  the  Board  in  stipends  to 
teachen  was  £12,914,  or  on  an  average  £48  7s.  4d.  for 
each  teacher,  and  an  average  of  19s.  lid.  for  each  scholar, 
against  £1  d«.  for  the  year  previous.  The  aggregate 
amount  of  school  fees  received  by  teachers  from  parents, 
&c.,  of  11,954  scholars,  not  including  1,005  destitute,  for 
which  the  fees  are  paid  by  the  Board,  nor  for  evening 
scholars,  was  £12,556  lOs.  The  entire  cost  of  education 
at  the  public  schooln,  exclusive  of  all  expenses,  is  shown 
to  be  £26,476  8.4.,  or  an  average  of  £2  Os.  lOd.  for  each 
scholar,  against  £2  Is.  for  1863.  This  also  gives  the  entire 
average  receipt  of  each  of  the  258  teachers,  the  average 
number  for  the  year  £102  128.  4}d.  against  £101  7s.  7d. 
for  1868. 


Botes. 


Paris  ExHiBrriox  of  1867. — The  Imperial  Commis- 
sion has  confirmed,  by  public  notification,  the  report  con- 
cerning the  plan  to  be  adopted  with  respect  to  the  motive 
power  to  be  employed  at  the  Exhibition.  Instead  of  con- 
centrating the  generators  and  motive  engines  on  one  spot, 
as  in  the  case  of  former  Exhibitions,  the  Imperial  Com- 
mission deems  it  preferable  to  distribute  them  in  several 
distinct  buildings  around  the  palace,  in  order  to  give  in- 
creased facilities,  and  at  the  same  time  more  security 
against  accidents  or  interruption  in  the  service.  It  has 
decided  also  that  the  power  shall  be  supplied,  not  by  the 
Commission,  <  but  by  private  engineers  and  contractors, 
who  will  be  invited,  on  certain  conditions,  to  set  up  one  or 
more  groups  of  generators,  with  all  the  necessary  means 
of  transmitting  power  to  the  machinery  to  be  driven.  The 
contractors  for  this  service  will,  as  far  as  possible,  be  taken 
from  the  body  of  French  and  foreign  exhibitors,  and  the 
boilers  and  driving  machinery  will  form  an  integral  por- 
tion of  the  Exhibition.  The  duty  undertaken  by  each 
exhibitor  of  motive  machinery  is  to  be  explicitly  noted  in 
the  catalogue.  The  power  may  be  obtained  by  steam  or 
any  other  means  offering  sufficient  guarantees.  Of  course, 
the  exact  details  of  the  work  to  be  undertaken  cannot  be 
given  until  the  arrangements  are  more  advanced,  but 
those  who  desire  to  tender  for  the  supply  of  motive  power 
may  consult  a  statement  of  the  general  conditions  laid 
down  by  the  Commission  for  such  service,  and  now  lying 
for  reference  at  the  offices  of  the  Commission  at  the 
Palais  de  I'lndustrie,  in  the  Champs  Elys^es. 

Exhibition  of  Fishing  Appliances. — The  Prefect  of 
the  Pas  de  Calais  has  established  an  international  exhibi- 
tion of  fish  and  fishing  appliances  at  Boulogne- sur-Mer, 
under  the  patronage*of  the  Marquis  deCliasseloup-Laubat, 
Minister  of  Marine.*  The  object  of  the  Prefect  is  to  give 
the  fishermen  in  his  depaitment  an  opportunity  of  learning 
the  manner  in  which  fish  are  caught  in  other  countries, 
both  in  salt  and  fresh  water.  It  may  be  interesting  to 
state  that  ihe  Sofciety  of  Arts,  nearly  one  hundred  yeani 
since,  opened  an  exhibition  of  a  similar  character  at  its 
house  in  London,  for  tlie  purpose  of  instructing  English 
fishermen  in  the  methods  employed  by  theDutch  in  the  tur- 
bot  fishery,  which  was  at  that  time  wholly  in  their  hands. 
And  farther,  the  Society  offered  the  sum  of  £600,  to  be 
awarded  as  prizes  of  £5  and  £3  for  each  hundred  of  fish 
of  given  size,  caught  and  brought  to  shore  by  English 
vessels.  In  order  iurther  to  facilitate  the  learning  of  the 
art,  each  vessel  was  allowed  to  have  one  foreigner  on 
board. 

AsTLUU  FOB  the  Middle  Classes. — There  exists  in 
Paris  and  in  other  parts  of  France  many  excellent  estab- 
lishments for  the  relief  of  persons  of  Kmall  income,  some 
of  which  take  the  form  of  hospitals  and  lunatic  asylums, 
(maisons  de  sant^),  while  others  serve  as  retreats  for  the 
aged.  One  of  the  latter  class  has  just  been  opened  at 
Auteuil,  near  the  Bois  de  Boulogne ;  it  was  established  by 
the  Administration  of  Public  Assistance,  with  funds  given 
by  a  genUeman  and  lady  named  Chardon-Lagache.  The 
new  asylum  receives  married  couples,  as  well  as  single 
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penoos,  and  tho  expenaeB  are  defrayed  half  by  the  in- 
mates themaelveB  or  their  frienda,  and  half  from  the  funds 
of  the  foondation.  The  establishment  is  arranged  to 
accommodate  two  hundred  persons,  and  it  is  already  half 
full.  The  cost  of  the  buQdiDg— defrayed  entirely  by 
Monsieur  and  Madame  Gbardon-Lagacbe— was  upwards 
of  £60,000,  and  the  ground  upon  which  it  stands — ^giyen 
by  the  Administration — ^is  valued  at  about  one-third  of 
the  above  sum.  The  new  asylum  was  formally  inaugu- 
rated last  week,  in  the  presence  of  the  founders  and  of  the 
officers  of  the  Administration,  and  the  chapel  appertaining 
to  it  was  consecrated  by  the  Ahh6  Surat,  Archdeacon  of 
Notre  Dame. 

Names  or  Stbeets  nr  Fabxs.— An  old  street,  with  a 
long  antiquated  name,  Mue  dea  Ewria  iPAtUm,  so  called 
from  the  fact  of  the  stables  of  the  Count  d'Artois  having 
originally  occupied  the  site,  is  to  be  re-christened  after 
the  poet  and  romancist,  Alfred  de  Vigny,  who  resided 
there  for  forty  years  in  the  same  house.  Few  literary 
men  have  left  a  brighter  or  purer  name  than  Alfred  de 
Vigny.  Many  streets  and  boulevards  in  Paris  are  named 
after  literary  and  scientific  celebrities,  French  and  foreign. 
Arago,  Balzac,  Byron,  B^ranger,  Boileao,  Beaumarchais, 
Bossuet,  Buffon,  Ch^rubini,  Ci-6bUlon,  Chateaubriand, 
Cuvier,  Dalembert,  Descartes.  Dupuytren,  F6nelon.  Fon- 
tain,  Fontenelle,  Franklin,  Fulton,  Qeoffroy  St.  Hilaire, 
La  Harpe,  Jacquard,  Rousseau,  Jean  Goagon,  Jusnieu, 
La  Bruy^re,  La  Fontaine,  Lavoinier,  Richard  Lenoir, 
Lulli,  Masillon,  Moliere,  Montesquieu,  Montgolfier,  New- 
ton, Pascal,  Kabtjlais.  Raiine,  Reaumur,  Regnier,  Roaeini, 
Say,  Sedaine,  Th^nard,  Watt,  Volta,  Voltaire,  and  many 
more.  It  is  a  popular  and  most  economical  mode  of 
keeping  the  names  of  great  men  in  the  mind  of  the 
people. 

Intebnational  Postal  Arbanqehents.— The  French 
government  loses  no  opportunity  of  improving  its  postal 
arrangements  with  foreign  countries.  Three  decrees 
have  just  been  published  respecting  conventions  made 
between  Switaerland,  Prussia,  and  France.  On  and  after 
the  1st  of  October,  in  the  present  year,  the  postage  of  a 
single  letter  weighing  ten  grammes,  the  third  of  an  Eng- 
lish ounce,  passing  between  any  part  of  France  or  Algeria 
and  Switjserland,  will  be  reduced  to  thirty  centimes ;  at 
present  the  charge  is  equal  to  four  pence  per  quarter 
ounce.  At  the  same  time,  post-office  orders  will  be  ex- 
changeable between  the  two  countries,  as  they  already 
are  between  France  and  Italy.  The  still  more  recent 
convention  between  France  and  Prussia  will  make  no 
alteration  in  the  postage  of  letters  as  regards  Prussia 
proper,  but  will  allow  of  the  transmission  of  commeroial 
and  business  papers  at  the  rate  of  fifty  centimes  per  two 
hundred  grammes,  or  about  five  pence  for  rather  more 
than  SIX  ounces  and  a  half;  it  also  establishes  the  ex- 
wjange  of  money  orders,  not  only  between  France  and 
IjusBia,  but  also  between  the  former  and  the  other  SUtes 
of  Germany  served  directly  by  the  Prussian  poet.  No 
Older  IS  to  exceed  two  hundred  francs  in  amount,  and  the 
tore  IS  fixed  at  twenty  centimes  for  eveiy  ten  francs. 
The  establishment  of  the  system  of  post-office  orders 
between  these  four  countries— France,  Italy,  Prussia,  and 
Switzerland,  affirms  the  principal  of  small  payments  by 
the  meansof  the  post,  and  there  is  little  doubt  that  before 
wng  It  wiU  be  extended  over  of  the  whole  of  Europe. 
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Musical  Education  Committee. 
The  following  report  was  drawn  up  in  the 
Ministry  of  Public  Education  in  Prussia,  Jind 
has  been  received,  through  Earl  Russell,  from 
Her  Majesty's  Ambassador  at  Berlin  : — 

PRUSSIA. 

The  atady  of  mnsic  in  Prussia  enjoys  a  considerable 
range,  in  oonseqaence  of  the  numerous  private  establish- 
ments, whose  iounders  and  managers  do  that  which  in 
many  other  states  is  done  by  public  academies  {coruer- 
vatoiret)  at  the  expense  of  the  State.  Of  such  piivate 
establishments  there  are,  for  ezatnple,  the  Conservatoire  of 
Music  of  Dr.  Stem,  the  new  Musical  Academy  of  Pro- 
fessor Rulla^k,  the  Singing  Academy,  under  the  direction 
of  Piofessor  Grell,  in  £rlio,  as  well  as  the  Conservatoire 
of  Music  io  Cologne,  founded  by  a  company  ( Verein)  of 
friends  of  music,  which  is  under  the  Director  of  Music, 
Herr  Hiller.  There  is  no  want  of  similar  private  insiitu 
tions  in  other  larger  provincial  towns.  No  official  reports 
are  made  upon  them.  Occasional  reports  are  made  in  the 
programme  of  the  Stem  and  RuUack  establishments.  Till 
now  there  has  been  no  State  conservatoire  for  music  in 
Prussia,  and  state  money  has  only  been  exceptionally 
applied  to  such  musical  educational  establishments,  and 
more  frequently  for  the  support  of  extraordinary  talents. 
With  reference  to  the  government  provision  for  musical 
students,  the  Senate  of  the  Berlin  Academy  of  Arts  has 
a  section,  whose  members.  Messieurs  Bach,  Grell,  and 
Taubert,  conduct  the  musical  division  of  the  Academy. 
The  annual  cost  of  this  division,  in  which  instmction  is 
given  in  the  theory  of  music  and  the  art  of  composition, 
amounts  to  about  1,800  thalers.  The  number  of  pupils 
is  not  fixed. 

Id  the  Royal  Institute  of  Church  Music  at  Berlin,  under 
the  direction  of  Prafessor  Bach,  with  four  teachers,  in- 
struction is  given  to  twenty  pupils  in  organ  playing,  piano- 
forte playing,  violin  and  singing,  gratis,  as  well  as  in  the 
theory  and  the  history  of  music.  The  annual  expense 
of  this  institution  amounts  to  2,897  thalers. 

One  academical  musical  institute  exists  at  the  Royal 
UDiverrity  at  Breslau,  having  one  director  and  two  teach- 
ers, with  salaries  amounting  to  450  dollars,  and  a  similar 
one  at  Kdnigsberg,  with  two  teachers.  Other  universities 
have  likewise  offices  of  teachers  of  music. 

Singing  forms  an  element  of  education,  at  gymnasia 


schools,  and  other  educational  establishments.  Instruc- 
tion in  music,  that  is,  in  organ  playing,  pianoforte  play- 
ing, violin  playing,  and  singing,  is  given  in  the  school* 
teachers'  seminaries,  at  which  the  organists  and  choristers 
are  educated,  theoretically  and  practically,  in  music. 
Besides  the  above-named  teaching  schools  of  this  cha- 
racter, there  is  a  formation  school  for  singing  for  the 
persons  belonging  to  the  cathedi-al  choir  {dom  choir), 
and  one  for  singing  and  instrumental  music  at  the  Royal 
Opera. 

Berlin,  the  5th  July,  1865. 

For  the  Minister  of  Public  Education, 

(Signed)  Lbhneq?, 

To  Hif  EzoeUanc7  Moofieiir  de  BUmarck. 


South  Staffordsbibe  Eouoational  Association.— 
The  sixth  annual  meeting  was  held  on  the  4th  October, 
under  the  auspices  of  the  Willenhall  Literary  Institution, 
which  last  year  invited  the  Society  to  pay  a  visit  to  Wil- 
lenhall. Lord  Lyttelton,  who  has  been  the  President  of 
the  Association  from  its  establishment,  presided,  and  was 
supported  by  the  Earl  of  Lichfield.  The  following 
delegates  from  Institutions  were  present: — Stourbridge 
Ironworks  Institute,  Mr.  George  Hipwood,  Mr.  Rob^ 
Bill.  Messrs.  Chance's  Library.  Mr.  F.  Talbot.  West 
Biomwich  Christian  Institute,  Mr.  Henry  Ward.  Wed- 
nesburv  Mechanics'  Institute,  Mr.  Sampson  Lloyd,  and 
Mr.  R'.  Willialhs.  Wednesbury  Working  Men's  Club, 
Mr.  Weim press  and  Mr.  Davies.  Bilston  Working  Men's 
Club,  Mr.  John  Hague.  Bilston  Institute,  Rev.  J.  W. 
Bain  and  Mr.  J.  C.  Tildesley.  Willenhall  Literary 
Institute,  Mr.  Chapelle.  Dudley  Geographical  Society, 
Mr.  H.  Beckett  and  Mr.  James  Solly.  Dudley  Mechanics' 
Institute,  Mr.  E.  Hollier,  Mr.  A.  Shedden,  and  Mr.  J. 
Williams.  Pensnett  Night  School  and  Club,  Rev.  C. 
Farmer  and  Mr.  Atkins.  Woodside  Mutual  Improvement 
Society,  Mr.  Crompton.  Cradiey  Heath  Working  Men's 
Club,  Mr.  Tromans.  Comgreaves  School,  Mr.  S.  Griffiths. 
Gold's  Hill,  Rev.  F.  P.  B.  Hutton  and  Mr.  Crabtree. 
Stourbridge  Associated  Institute,  Rev.  D.  McGinnis,  and 
Mr.  W.  Ryder.  Kinver  Young  Men's  Institute,  Mr. 
Thomas  Bolton,  Mr.  W.  Yeomans,  and  Mr.  B.  Williams. 
Wolverhampton  St.  Peter's  Night  School,  Rev.  J.  H. 
lies.  Walnall  Church  Institute,  BIr.  Vaughan  and  Mr. 
Webb.  Wolverhampton  Working  Men's  Club,  Mr. 
Powell  and  Mr.  Wilkins.  Oldbury  Working  Men's  Club, 
Mr.  Spencer.    Mr.  Jones,  the  secretary  of  the  AssociaUoo, 
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read  the  report,  of  which  the  following  is  the  sabstanoe : 
— "  Dtiring  the  greater  portioti  of  the  past  year  the  opera- 
tionl  of  the  Assooiation  hava  been  carried  on  under  con- 
dderable  disadvantages,  and  the  actual  results  of  the  past 
season  are  not,  on  the  whole,  so  satisfactory  as  they  have 
been  in  some  previous  years. .  At  the  time  of  the  last 
annual  meeting,  the  district  was  agitated  by  one  of  the 
severest  labour  disputes  oti  record,  and  this  was  barely 
settled  before  a  somewhat  similar  disturbance  took  place 
in  another  branch  of  the  staple  industries  of  the  locality. 
The  natural  results  of  these  contests  between  masters  and 
men  had  the  effect  of  diverting  the  attention  of  each  body 
from  any  movement  of  a  philanthropic  or  educational 
character.    It  is,  however,  highly  satisfactory  to  find  that, 
notwithstanding  these  adverse  circumstances,  institutions 
and  evening  schools  were  able  to  hold  their  ground,  and 
the  gross  results  of  the  year's  work  are  much  higher  than 
might  have  been  expected.    Afler  describing  the  Willen- 
hall  Institute  building,  recently  opened,  the  report  says 
the  number  of  members  has  increased  from  150  to  nearly 
400.    At  firierley'>hill,  a  public  company  has  been  formed 
for  the  purpose  of  erecting  suitable  institute  accommoda- 
tion, and  the  buildings  are  in  active  progress.    At  Oldbury, 
a  Working  Men's  Club  has  been  commenced,  and  is  re- 
ported in  a  satisfactory  condition.    The  Athensum  of 
Wolverhampton  has  been  considerably  enlarged,  a  com- 
modious readmg-room  has  been  formed,  and,  as  an  amal- 
gamation has  been  made  between  this  society  and  the 
Alliance  Literary  Institute  in  the  same  town,  the  total 
number  of  members  has  greatly  increased  during  the  year. 
The  St.  John's  Working  Men's  Club,  Wolverhampton, 
has  been  in  active  and  suGcesaful  work  throughout  the 
whole  year.    On  the  other  hand,  the  reports  received  {torn 
several  institutions  are  of  an  unsatisfactory  nature.     The 
Wolverhampton  Working  Men's  College  has  been  sus- 
pended, owing  to  lack  of  students ;  and  thus  one  of  the 
most  useful  agencies  in  the  district  has,  for  a  time  at  least, 
ceased  its  operations,  which  have  been  carried  on  with  the 
most  gratifying  results  for  upwards  of  eight  years.     The 
Alliance  Literary  Institute  and  Christian  Association,  in 
the  same  town,  has  also  broken  up.    Several  other  societies 
report  that  it  is  with  difficulty  that  they  have  been  able  to 
keep  open  their  doors  at  all,  and  state  that  if,  in  the 
approaching  seaoon,  they  are  not  more  successful,  they  will 
be  oompelled  to  close.     Though  the  general  work  carried 
on  by  institutions  was  not,  on  the  whole,  of  a  satisfactory 
nature  last  year,  it  is  pleasing  to  note  the  number  of  even- 
ing schools  throughout  the  district  increased.    The  ex- 
aminations carried  on  by  the  Amociation  have  been  this 
year  attended  by  a  smaller  number  of  candidates  than  last 
year.    This  diminution  is  from  evening  schools,  and  aiises 
from  the  fact  that  the  pupils  from  the  Dudley  Mechanics' 
Institution  and  the  Anibleoote  Night  School  were  ex- 
amined by  means  of  the  Worcestershire  Union  Local 
Boards,  though  they  worked  the  same  papers.      Several 
institutions  are  in  union  with  both  Unions  of  Institutes, 
and  can  elect  to  be  examined  by  either.  The  total  number 
attending  the  elementary  examinations  was  this  year  122, 
and    of    these    72    were    placed    upon  the    class    list. 
The    examiner    states    that    he    is    able    to    report 
favonral  ly  of  the  quality  of  the  answers  of  those  candi- 
dates who  have  been  successful ;  the  best  are  very  good 
indeed,  and  the  whole  of  the  first  class  in  each  grade  are 
praiseworthy.    For  the  Society  of  Arts  final  examinations 
the  number  of  snooeaBful  candidates  was  this  year  54,  but 
among  these  none  obtained  the  distinction  of  a  prize. 
The  examinations  of  the  Science  and  Art  Department 
were  attended  by  upwards  of  60  students,  and  of  these 
more  than  40  were  placed  on  the  class  list.      Certain 
modifications  having  been   suggested  in  the  method  of 
distributing  the  prices  and  certificates  to  the  successful 
candidates,  it  has  been  resolved,  should  it  be  approved  at 
this  meeting,  to  merely  give  out  the  local  certificates,  Jlec., 
at  the  place  where  the  annual  meeting  is  held,  but  to 
tend  the  others  to  each  examination  centre,  and  to  re- 
quest the  local  board  in  each  place  to  organise  a  public 


distribution  meeting.    As  repreeentatioDs  have  been  lude 
from  the  managers  of  evening  schools,  &e.,  that  a  ooui. 
derable  stimulus  would  be  given  to  the  membefi  |rnario| 
for  the  exatliinations  were  prizes  offered  to  the  cudidaid 
appearing  at  the  head  of  each  daas  list,  the  oommitue 
have  resolved  to  expend  a  sum  not  exceeding  £20  in§ai 
prizes  at  the  examinations  to  be  held  in  March  om 
With  respect  to  the  future  work  of  the  Assodatioo,  it  ii 
proposed  to  hold  during  the  winter  a  series  of  meetii^ 
somewhat  similar  to  the  one  referred  to  as  having  bno 
held  at  Wednesbtuy  in  February  last*    ArraDgeottb 
have  been  made  to  have  a  oonterence  and  poblic  diet- 
ing at  Bilston,  in  November ;  and  the  comtnltt«e  si^. 
gest  to  managers  of  institutions  the  great  desirtbilitT  J 
hairing  such  meetings  annually,  at  the  oommsnoanaiaf 
the  winter  season.    They  also  propose  to  hold  domg  tbe 
winter  several  meetings  of  secretaries,  ia  order  to  «iUB 
frequent  interchange  of  opinion  npon  the  most  iapttut 
matters  affecting  mstitutlon  work,  and  to  issue  oeonul 
papers,  in  which  the  proceedings  of  the  associated  isiita> 
tioos  will  be  briefly  recorded.    In  giving  effect  to  tei 
projposals,  the  active  co-operation  of  the  managenofiBK- 
tutions  is  particularly  invited,  as  without  their  tuUm 
assistance  and  united  action  throughout  the  whole  diarb 
they  can  hardly  expect  that  what  they  are  inteDdiog  to 
do  wiU  be  successful.    The  committee  hope  that  by  tbw 
and  other  means  the  institutions  of  the  district  nujbe 
encouraged  to  more  energetic  action  during  the  pro^ 
winter,  and  that  at  the  next  meeting  of  the  Assocutiog 
the  reports  presented  may  t)e  of  a  more  unifonnlv  ati»- 
factory  character  than  they  have  been   for  the  ^ 


season. 
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EXAMINATION  PAPERS,  18S5. 

{ConHnitedJ^nmpa^t  682.) 

The  following  are  the  Examination  Papen  set  in  tk$ 
various  subjects  at  the  Sooiety's  Final  KziumiDatMOs,  heli 
in  April,  1865  :*- 

SPANISH. 

THBBB  HOUBS  ALU>WXD. 

Past  I. 
Candidates  for  the  First-class  Certificate  will  htntt 
translate  the  following  passage  into  Spanbh,  to  iwki 
into  English  or  French  the  idiomatic  phraaei,  and  lo«ntt 
a  short  essay : — 

Lope  de  Vega  is  called  a  prodigy  of  nature,  and  nd 
he  really  may  be  reckoned,  not  that  we  can  ascribe  to  his 
a  sublime  genius,  or  a  mind  abounding  with  fine  origri 
thought ;  but  his  fertility  of  invention  and  readioc^  •< 
versifying  are  beyond  competition.  He  required  do  b^ 
than  four-aud-tweoty  hours  to  write  a  versified  drtnuc: 
three  acts,  inteispersed  with  sonnets,  and  abonndtDg  is 
intrigue.  This  astonishing  facility  enabled  him  to  sBff{> 
the  Spanish  theatre  with  more  than  two  thousand  origu. 
dramas.  In  general  the  theatrical  manager  canied  n^! 
what  he  wrote  before  he  had  even  time  to  revise  it:  a^ 
immediately  a  fresh  applicant  would  arrive  to  prenll  * 
him  to  commence  a  new  piece.  Aocottling  to  hi?  '^ 
opinion  he  wrote  on  an  average  five  sheeta  a-dty,  w  thii 
he  must  have  written  upwards  of  21,300.000  ver^w. 

This  peculiar  gift  of  rapid  composition  will  appear  oftv 
extraordinary  when  we  attend  to  the  nature  o(  U'p(' 
versification.  At  every  step  we  meet  with  acro't"' 
echoes,  and  compositions  of  that  perverted  and  Isbcit:' 
kind,  which,  though  they  require  no  genius,  exact  mo'^ 
time  that  one  should  think  ouch  a  roluminoos  poet  ctal. 
little  aflord  to  waste. — BaUatn't  BUtory  of  Eurcfie. 

Cbistxs. 
Translate  into  English— El  rey  Don  AIoimo  de  inpc 
decia  que  cinco  cosaa  le  agradaban  mucho ;  lena  sec*  i»n 
quemar;  caballo  viejo  para  cabalgar,  vino  aoejo  (S'') 
beber,  amigos  ancianos  para  convenar,  y  libros  tftip^ 
para*  leer. 
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XJn  letrado  leyeodo  on  libro  de  ieoNtos  natomles 
en  que  deoia  qae  el  hombre  aae  tiene  la  barba  ancha  amfleiial 
de  may  nedo,  iom6  una  vda  en  la  mano  para  mirarse  H  on 
eapejo,  porqae  era  de  Doche,  y  quemdBe  por  deacufdo  la 
mitad  deU  barba,  y  eaeribii^  luego  al  margeo,  Frobalam 
est. 

iDiom. 

1.  Ladrar  oontra  la  Imuu 

2.  Borar  la  pildora. 

8.  Piedra  que  raeda  no  oq|e  nia^< 

4.  Buacar  cinco  pies  id  gato. 

5.  Tener  on  pie  en  la  lepultuia. 

6.  Dar  palo  de  dego. 

7.  Al  buen  entendedor  pooaa  palabras. 

8.  Despedine  H  la  fianceaa. 

9.  No  bay  que  mentar  la  Aoga  en  oaaa  del  ahoroadoi 

10.  Por  el  dinero  baila  eX  i^eiTo. 

11.  £n  el  pais  de  los  degoe  el  iuerto  ei  el  rey. 

12.  Haoer  el  oaldo  goido. 

Paiit  II. 

Candidates  for  tbe  Beoond-dan  Oettifie&te  will  have  to 
translate  six  or  seven  of  the  above  idioms,  the  following 
extract  of  Oil  Bias,  and  the  examples  for  the  eluddation 
of  ^ammatical  questions : — 

Bias  de  Santillana,  mi  padre,  despues  de  haber  serrido 
machos  anos  en  los  ejercitos  de  la  monaiquia  Espanola,  se 
reiird  al  lugar  donde  habia  nacido.  CatdsQ  oon  una 
aldeana,  y  yo  nad  al  mundo  diez  meses  despues  que  se 
habian  casado.  Pastfronse  i  vivir  i  Oviedo,  donde  mi 
madre  se  aoomodd  por  ama  de  gobiefno,  y  mi  padre  por 
escudero.  Como  no  tenian  mas  bienes  que  su  salarlo, 
oonia  gran  rieego  mi  educaoion  de  no  haber  sido  la  mejor, 
si  Dios  no  me  hubiere  deparado  un  tio  que  era  canonigo 
de  aquella  Igleria.  Uamabase  Gil  Perez,  era  hermano 
mayor  de  mi  madre,  y  habia  sido  mi  padrino.  Figurate 
all^  en  tu  imagination,  lector  mio,  un  hombre  pequeno, 
de  tree  pies  y  medio  de  estatura,  extraordinariamente 
gordo  y  con  la  cabeza  zabollida  entre  los  hombros,  y  h6 
aqui  la  vera  efigie  de  mi  tio.  Por  lo  demas  era  un  ede- 
siasUco  que  solo  pensaba  en  darse  buena  vida,  quiero 
decir,  en  comer  y  tnitarse  bien  para  lo  creal  la  suminis- 
traba  sufidentemente  la  renta  de  su  prevenda. 

1.  Name  the  neuter  article  in  Spanish.  Example — 
Touth  has  not  foresight  of  the  future,  experience  of  the 
past,  nor  moderation  to  conduct  itself  in  the  present. 

2.  What  are  the  rules  as  to  placing  the  adjectives  before 
their  nouns?  Examples — The  experienced  pilot  per- 
ceived (from  afar)  the  towering  summits  of  the  mountains 
of  Leucaba.  The  mild  tephyrs,  more  powerful  than  the 
burning  beains  of  the  sun,  preserved  a  grateful  coolness. 

3.  When  is  the  passive  voice  in  English  expressed  in 
Spanish  by  prefixing  the  pronoun  te  f  Examples — It  has 
been  said  that  the  enemy  will  be  surprised.  The  victory 
would  have  been  gained  by  us,  if  our  troops  had  not  been 
twice  repulsed. 

Pabt  III. 

Candidates  for  the  Third-class  Certificate  will  have  to 
translate  half  of  the  above  extract  from  Gil  Bias,  to 
answer  the  grammatical  questions,  translating  into  Spanish 
their  examples,  and  the  following  phrases : — 

Let  ua  have  more  indulgence,  in  order  that  I  may  have 
a  beuefice.  The  mother  must  have  a  mild  temper.  Are 
you  right  in  telling  such  a  history?  I  am  wrong  in 
speaking  to  you.  Will  your  ohUdren  be  afraid  at  home  ? 
We  are  ndther  right  nor  wrong  in  hearing  his  reproaches. 
Let  them  all  suffer  the  punibhment,  though  only  one  may 
deserve  it.  Many  shut  their  ears  to  the  voice  of  con- 
science. They  dutribnte  their  property  among  the  poor. 
From  that  place  they  hear  every  thing  easily.  He  died 
the  following  day.  The  groans  attracted  the  attention  of 
the  hearers.  __ 

FREE-HAND   DRAWING. 

THaSB  HOUBS  ALLOWED. 

Make  a  copy  of  the  whole  or  part  of  one  of  the  drawings 
which  you  have  brought  with  you,  so  that  the  Examiner 


may  jodga  whether  the  original  work  is  your  own  doing* 
If  you  have  not  brDUj^ht  a  drawing  tnake  a  repetition  from 
memory  of  any  studies  you  have  made  during  the  last 
twelve  months ;  the  original  drawings  should  be  stnt  tn 
afterwards.  

DlBIOnOHB  »0B  THB  LoOAL  BoABOSi 

Notioe  should  be  given  to  the  candidates  for  examina^ 
tion  in  ibee-hand  drawing,  that  they  should  Mig  any 
studies  which  they  have  finished  during  the  last  twelve 
months,  as  proofs  of  thdr  abilities. 


NATIONAL  PORTRAIT  EXHIBITION  IN  1866. 

In  aooordanoe  with  the  suggestions  made  in  a  letter 
from  the  Earl  of  Derby,  published  in  the  Journal  in  June 
last  (p.  541 1,  the  Lords  of  the  Committee  of  Council  on 
Education  have  determined  to  hold  a  National  Portrait 
Exhibition  at  South  Kensington,  in  the  arcades  over- 
looking the  Royal  Horticultural  Society's  Gardens,  which 
will  l)e  opened  in  April,  1866.  A  Committee  of  Advice 
has  been  constituted,  consisting  of  the  Trustees  of  the 
National  Portrait  Oallery  and  other  noblemen  and  genUe- 
men,  the  Earl  of  Derby  being  president. 

The  following  are  the  arrangements  approved  fbr  the 
Exhibition:— 

1.  The  Exhibition  is  specially  designed  to  illustrate 
English  history  and  the  progress  of  art  in  England.  It 
may  be  divided  into  two  or  three  sections,  representing 
distinct  historic  periods  exhibited  in  successive  years, 
depending  upon  the  number  of  the  portraits  received  and 
the  space  available  for  their  proper  exhibition. 

2.  It  will  comprise  the  poitrafts  of  persons  of  every 
cl«8s  who  have  in  any  way  attained  eminence  or  dis- 
tinction in  England,  fh>m  the  date  of  the  earliest 
authentic  portraits  to  the  present  time ;  but  will  not  in- 
clude the  portraits  of  livmg  persons,  or  portraits  of  a 
miniature  character. 

8.  In  regard  to  art»  the  works  of  infbrior  painters  re- 
presenting distinguished  perrons  will  be  admitted ;  while 
the  acknowledged  worlcs  of  eminent  artists  will  lie  received, 
though  the  portrait  is  unknown,  or  does  not  represent  a 
distinguished  person. 

4.  Ttie  portraits  of  foreigners  who  have  attained 
eminence  or  distiootion  in  England  wUl  also  be  included^ 
with  portraits  by  foreign  artists  which  represent  persons 
so  distinguished. 

6.  The  Exhibition  will  be  held  at  South  Kensington, 
in  the  spacious  brick  building  used  for  the  refreshment 
rooms  of  the  International  Exhibition  in  1862;  and 
these  galleries,  which  are  perfectly  dry,  will  be  fitted  up 
expressly  for  the  Extiibition,  and  patrolled  day  and  night 
by  the  police. 

6.  All  charges  for  the  conveyanoe  of  pictures  accepted 
for  exhibition  by  the  Committee  will  be  defrayed  by  the 
Department  of  Science  and  Art. 

7.  The  Exhibition  will  be  opened  early  in  April,  1866. 
The  portraits,  for  the  purpose  of  proper  arranging  and 
catalq^oing,  will  be  received  not  later  than  the  second 
week  m  February,  and  will  be  returned  at  the  end  of 
August  at  the  latest ;  but,  although  the  Exhibition  will 
continue  open  till  that  time,  any  owner  who  requires  the 
return  of  his  contributions  at  the  end  of  July  will  have 
them  forwarded  to  him  at  once. 

8.  In  accordance  with  the  usual  practice,  the  Science 
and  Art  Department,  unless  the  owner  objects,  will  talce 
photographs  of  such  portraits  as  may  be  useful  for  in- 
struction in  the  Schools  of  Art,  and  allow  them  to  be 
sold  in  the  Museum  ;  but  no  permission  wiU  be  granted 
to  any  private  person  to  photograph,  without  the  owner's 
express  sanction.  Two  copies  of  each  photograph  taken 
will  be  presented  to  the  owner  of  the  picture  photographed. 

9.  As  was  the  case  at  the  Exhibitions  of  1861  and  1862 
(and  as  is  usual  at  the  Royal  Academy  and  other  exhibi- 
tions), the  department  cannot  be  responsible  for  loss  or 
damage,  but  every  possible  care  will  be  taken  of  works 
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lent ;  and  it  may  be  added  that  the  numerous  paintings 
lent  for  exhibition  in  1862  were  collected  and  returned  by 
the  same  agency  as  will  be  now  employed,  free  from  any 
injury  or  damage  of  any  kind. 

10.  All  correspondence  marked  on  the  cover  *<  National 
Portrait  Exhibition/'  should  be  addressed  to  the  Secretary 
of  the  Science  and  Art  Department,  South  Kensington 
Museum,  London,  W. 

Mr.  Samuel  Bedgrave,  to  whose  valuable  labours  the 
BUooessful  formation  of  the  collection  of  portrait  miniatures 
is  chiefly  due,  has  undertaken  the  special  charge  of 
directing  the  Exhibition,  and  Mr.  Sketchley  will  act  as 
Secretary. 


BRITISH  ASSOCIATION,  I860. 
On  CBAm-TBiTiNa    Machines.     Br   Sib  W.  G. 

ABMfeTBONG,  G.B. 

The  following  paper  was  read  before  the  Mechanical 
Section : — 

The  engineering  firm  of  which  I  am  a  member,  having 
been  entrusted  with  the  coDstmctioii  of  the  apparatus  for 
testing  chain  cables  and  anchors,  lately  established  at 
Birkenhead  by  the  Mersey  Harbour  Trustees,  had  occa- 
sion to  enter  into  a  very  careful  consideration  of  the  con- 
ditions requisite  for  effieciing  the  operation  in  the  best 
possible  manner.  As  public  attention  has  been  forcibly 
directed  of  late  to  the  importance  of  more  accurate 
methods  of  testing  chains  and  anchors,  a  few  observations 
on  the  subject  of  the  Birkenhead  machine  will  not  at  the 
present  moment  be  mistimed. 

The  most  important  consideration  in  the  construction  of 
ft  chain- testing  machine  is  to  obtain  an  accurate  indication 
of  the  strain  upon  the  chain.  The  hydraulic  press  has 
been  for  many  years  the  appliance  usually  employed  for 
exerting  the  strain,  and  nothing  can  be  better  fitted  for 
the  purpose ;  but  the  methods  of  determining  the  amount 
of  the  strain  have  been  extremely  imperfect.  Most  com- 
monly the  strain  has  been  estimated  by  the  indications  of 
a  mitred  valve  pressed  down  by  a  lever  and  weight. 
The  impossibility,  however,  of  restricting  the  tightening 
surface  of  the  valve  to  a  definite  annular  line,  so  as  to 
exclude  any  variation  of  area,  rendered  this  mode  of  indi 
cation  highly  delusive  ;  so  much  so,  indeed,  that  the 
attendanta  generally  paid  more  regard  to  the  indication 
ftfforded  by  the  crackling  of  the  scale  on  the  surface  of 
the  iron  than  to  the  amount  of  load  upon  the  valve.  By 
substituting  a  loaded  plunger  for  a  loaded  valve  the  un- 
certainty arising  from  variability  of  surface  is  obviated, 
but  a  plunger  requires  a  packing  to  make  it  water-tight, 
and  the  effect  of  the  fiiction  of  this  packing  has  to  be 
considered  in  relation  to  the  friction  of  the  press.  A 
plunger  without  friction  would  give  untrue  indications  of 
the  strain,  unless  the  press  were  also  without  friction  ;  but 
friction  cannot  be  avoided  in  the  press,  and  therefore 
friction  becomes  a  necessary  element  of  accuracy  in  an 
indicating  plunger.  To  make  this  more  apparent  it  is 
only  necessary  to  conf^ider  that  in  the  press  the  friction  of 
the  packing  lessens  the  tension  exerted  on  the  chain, 
while  in  the  case  of  the  indicator  the  friction  of  the 
packing  lessens  the  weight  necejisary  to  indicate  the 
pressure.  If,  therefore,  these  two  frictions  be  in  harmony, 
the  load  on  the  indicator  will  be  diminished  in  the  same 
proportion  as  the  tension  on  the  chain,  and  thus  a  direct 
mdication  of  the  strain  upon  the  chain  will  be  obtained. 

The  proper  and  usu<il  packing  for  the  hydraulic  press  is 
a  cupped  leather,  but  as  the  lip  of  the  leather  is  pressed 
against  the  surface  of  the  ram  by  the  action  of  the  water, 
the  amount  of  its  friction  varies  directly  as  the  pressure. 
It  is  therefore  necessary  that  the  indicating  plunger 
should  also  be  packed  with  a  cupped  leather,  in  order  that 
its  friction  may  likewise  vary  directly  as  the  pressure. 
But  as  the  ratio  of  ciit:umference  to  area  is  very  much 
greater  in  the  small  ram  of  the  indicator  than  in  tlie  large 


ram  of  the  press,  it  is  obvious  that  with  simiUr  Urbm 
the  relative  friction  would  be  widely  different  in  thettg 
cases.  The  friction  may,  however,  be  brought  to  a  yn^s 
adjustment  by  reducing  the  breadth  of  the  lip  io  the 
leather  of  the  indicator  until  its  friction  is  in  oniaiofib 
that  of  the  press  leather.  This  adjustment  ihoBUbe 
made  when  the  press  ram  and  the  indicator  plangvst 
both  perfectly  dean  and  free  from  any  lubriating  ab- 
stance,  and  in  no  subsequent  use  of  the  machine  sbxU 
either  oil  or  grease  be  applied  to  these  parts.  The  efai 
of  employing  a  lubricator  is  to  diminish  the  ftietioQ  in  tbi 
first  instance,  but  afterwards  to  increase  it,  iKciiiie  tt 
unctuous  character  of  the  lubricant  is  soon  exchaoged  fur 
a  ctickiness  which  produces  an  opposite  effect  b  fact, 
when  grease  or  oil  are  used  the  frictions  hMot  0 
irregular  as  to  render  impossible  an  accorve  aom- 
spondence  between  the  press  and  the  indicator. 

There  is  another  desideratum  in  the  testiof  gfchtlH 
which   requires  a  further  elaboration  of  the  ts&aOB^ 
appariatus.   When  a  chain  breaks  in  the  test  it  isdeei^ 
to  show  not  only  that  it  failed  to  bear  the  fall  teascu 
but  also  what  was  the  amount  of  strain  exerted  Utes 
moment  of  fracture.      In  the  case  of  the  BirkeM 
machine,  various  indicators,  upon  the  principle  of  tbis 
commonly  used  for  steam  pressure,  were  tried  fortbrpT' 
pose  of  effecting  this  latter  object,  but  bcsm  of  them  gut 
satisfactory  results.    An  apparatus  was  therefore  desj^ad 
for  the  object,  which  has  since  come  into  very  geoenloft. 
under  the  name  of  the  *<  pendulum  indicator.'*  bib 
apparatus  the  pressure  upon   the   indicating  plunger  ii 
exhibited  by    the    travel  of    a   pendulum  throigh  4 
graduated  arc.     The  movement  is  communicited  in£ 
the  plunger  to  the  pendulum  thixragh  the  mediamofi 
compound  lever.     When  a  chain  breaks  the  pesdolc 
falls  i)ack  until  stopped  by  a  ratchet,  but  leaves  a  oivic 
at  the  exact  point  on  the  scale  attained  by  the  penoKla 
at  the  Qioment  of  rupture. 

I  have  hitherto  spoken  of  friction  only  in  refereseeb 
the  packing  of  the  apparatus.  This  friction,  as  I  tun 
already  suted,  varies  with  the  pressure,  but  there  it  lk 
the  constant  friction  due  to  the  weight  of  the  dm^ 
parts  to  consider.  If  the  machine  be  used  ezda>i<^ 
for  high  strains  in  relation  to  its  weight,  thii  eoiM^> 
friction  will  be  unimportant,  but  if  a  heavy  mschiM  k 
used  for  testing  light  chains,  a  oonaiderable  eleo^it  < 
error  will  be  introduced,  unless  a  proportionate  fiicdoes 
the  same  constant  character  be  added  to  the  iodui^ 
Still,  however,  it  is  better  that  very  heavy  msc^ 
should  not  be  used  for  testing  very  light  chaiia,  bil'« 
they  be  constructed  with  more  than  one  preit,t<^^* 
separately  for  light  chains  and  conjointly  for  bar 
chains.  With  this  view,  the  Birkenhead  mscbioe^ 
three  presses,  the  centre  one  being  used  alone  to:  lu" 
strains,  and  the  three  acting  in  concert  when  gnat  ^oa 
are  to  be  exerted. 

Although  an  hydraulic  indicator,  properly  c<jd.*»'*'' 
and  correctly  adjusted  in  regard  to  its  friction,  d»}'^ 
safely  relied  upon  as  indicating  with  sofiicieat  pm'v  ^ 
the  strain  exercised  by  the  machine ;  yet,  for  the  pfirp* 
of  ascertaining  in  the  first  instance  when  correct  »>i^ 
ment  has  been  attained,  and  also  for  detecting  soy  ^»^ 
pancy  which  may  subsequently  arise  from  dirt  upon  tb^n^ 
or  plunger,  or  from  any  other  cause  producing  inep^ 
friction,  it  is  necessary  that  every  machine  ftb*  uU  t«  ]^ 
vided  with  a  lever  indicator,  to  which  the  strain  ntf^  "* 
immediately  applied,  and  the  strain  ascertaiwd  h  ^* 
lifting  of  a  weight.  Such  an  apparatus  reqoires  ta^* 
accurately  fitted  with  knife-edge  beariigs,  in  cfti^f'-^ 
afford  delicate  indications,  but,  as  these  are  M* ' 
deterioration  by  too  frequent  use,  it  is  better  to  resf* 
the  lever  apparatus  as  a  standard  of  reference  itt^^ 
ing  the  hydraulic  indicator,  which  is  not  liable  todetr.^ 
ration  by  use.  It  is  not  neceflsary  that  the  lever  ihi»''* 
should  range  as  high  as  the  hydraulic  indict'or,^'- 
the  two  indicators  register  alike  through  a  suflkviii|<^ 
of  the  lower  strains,  no  discrepaooy  would  be  niiui^ 
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if  the  oomparisoD  were  carried  to  the  highest  powers  of  the 
nachine. 

I  may  here  meotioD  that  nothing  so  soon  deteriorates 
^he  lever  apparatus  as  ioadeqaate  length  of  the  knife- 
fidges  ia  relation  to  the  strain  upon  theui.  The  conclu- 
sion arrived  at  in  the  Elswicic  Works  is,  that  not  less  than 
ODe-iDoh  length  of  edge  should  be  allowed  to  every  five 
tons  of  strain  upon  the  bearing. 

In  the  aiTangement  of  a  public  chain-testing  establish- 
ment, it  is  deeirable  that  the  apparatus  for  the  various 
operations  should  be  placed  in  such  succession  as  will 
allow  the  chains  to  move  from  process  to  process  without 
any    retrogression.    The  Birkenhead  Chain-testing  £s- 
Btabliehoient  commences  with  a  store  room  for  the  re- 
ception of  unproved  chains.    From  this  store  each  chain 
is  dragged  by  a  steam-power  capstan  through  an  open- 
ing   in    the  partition-wall  on   to  the  testing-bench  of 
the  machine.    It  is  there  made  fast— at  the  one  end  to 
the  press  and  at  the  other  to  the  cross-head,  supported  on 
live  rollers,  which  cross-head  may  either  abut  against  a 
stop  or  be  connected  with  the  lever  indicator.    After  the 
chain  has  been  proved  it  is  dragged  by  a  second  capstan 
directly  forward  in  the  same  line  into  the  ezamiuing- 
room,  and  there  stretched  upon  one  of  the  benches,  where 
it  undergoes  a  close  inspection.    If  found  perfect,  it  is 
then  hauled  forward  by  a  third  capstan  through  the  heat- 
ing oven  and  blocking  trough,  and  is  thence  passed  com- 
plete into  the  delivery  store  at  the  opposite  end  of  the 
establishment.    The  course  of  the  chain  being  thus  in 
one   straight  line,  it  is  necessary  to  carry  it  over  the 
machinery  at  each  end  of  the  testing-bench,  and  to  ac- 
complish this  a  channel  of  wi-ought  iron  is  fixed  over 
the  machinery  to  support  the  chain  in  its  passage.   Should 
the  chain  fail  in  the  test,  or  be   found  defective   on 
examination,  it  is  drawn  off  by  one  of  the  capstans  to  the 
smiths'  fires,  placed  on  the  floor  of  the  examiniog-room, 
and  after  repair  is  again  hauled  to  the  testing  bench  for 
a  second  proof.     For  the  convenience  of  handling  heavy 
chains  at  the  smiths'  fires  a  hydraulic  crane  is  connected 
with  each  fire.   Between  the  testing  and  examining  rooms 
there  is  an  intermediate  room,  called  the  Indicator-room, 
in  which  the  lever  and  hydiauiic  indicators  are  placed,  and 
the  valves  of  the  apparatus  manipulated  by  an  attendant 
in  view  of  the  indicators. 

Anchors  are  received  into  the  same  store-room  as  the 
chains,  and  the  usual  appliances  are  provided  for  fixing 
them  in  the  test.  Over-head  cranes  are  employed  for 
lifting  the  anchors,  as  well  as  for  lifting  the  chains  in  the 
two  stores. 

There  are  two  testing  machines  in  the  establishment, 
fixed  at  opposite  sides  of  the  room.  These  are  similarly 
arranged  in  every  respect,  but  one  of  them  is  adapted  to 
test  up  to  a  strain  of  200  tons  and  the  other  to  800  tons. 

The  hydraulic  pressure  is  supplied  from  a  neighbouring 
accumulator,  used  for  a  system  of  hydraulic  machinery, 
at  work  in  the  adjacent  dock. 

As  the  general  practice  is  to  make  chain  cable  in 
lengths  of  fifteen  fathoms,  the  Birkenhead  machines  are 
adapted  for  that  length.  The  Board  of  Trade  have 
recently  fixed  upon  that  length  as  the  limit  of  length  of 
chain  to  be  tested  at  one  time.  The  propriety  of  their  so 
doing  has  been  called  in  question,  but  I  may  state  that  it 
is  the  opinion  of  those  persons  who  have  the  management 
of  the  Birkenhead  machines,  that  no  advantage  of  any 
kind  would  be  gained  by  testing  chains  in  greater  lengths. 
If  there  is  to  be  a  limit,  it  is  clear  that  suoh  limit  is  best 
fixed  at  the  length  at  which  chains  are  usually  made. 
There  is,  besides,  a  positive  objection  to  exceeding  that 
limit,  because  a  greater  length  than  fifteen  fathoms  cannot 
be  tested  without  the  use  of  intermediate  supports,  which, 
whether  they  be  slides  or  rollers,  are  objectionable  as 
being  liable  to  produce  variations  of  strain  in  different  parts 
of  the  chain. 

Another  objection  to  permitting  inde6nite  lengths  of 
chain  to  be  tested  at  one  time  arises  out  of  the  stretch  to 
which  chains  are  subject  in  testing.    This  stretch  occa- 


sionally amounts  to  five  feet  in  flileen  fathoms,  and  if  that 
length  of  chain  were  greatly  exceeded,  it  would  involve 
a  press  of  very  inconvenient  length,  or  necessitate  taking 
repeated  holds  of  the  chain,  wbich  would  be  highly  ob- 
jectionable. I  think,  therefore,  that  the  Board  of  Trade 
have  acted  wisely  in  imposing  a  limit,  and  in  fixing  that 
limit  at  fifteen  &thoms. 


On  a  New  AfsTHOO  of  Mhasubino  Eleotbioal  Rssisr- 

ANOBB,    APPLIED     Br     MESSRS.     SIEMENS. — ^Bt    BoBBBT 

Sabine  and  Louis  Sohwendlbb. 
The  following  was  read  in  Section  A : — 

The  insulation  of  submarine  telegraph  cables  was,  until 
the  Bed  Sea  and  Indian  lines  were  submerged,  in  1859, 
determined  qualitatively  by  the  simple  deflection  of  a 
galvanometer  needle.  If  the  deflection  obtained,  when 
the  further  end  of  the  cable  was  in  air,  was  very  small  in 
comparison  with  that  obtained  when  the  end  was  to  earth, 
the  cable  was  pronounced  good ;  no  deflection  indicated 
a  very  good  cable;  and  a  great  deflection  an  indifferent 
one. 

A  most  decided  step  in  advance  of  this  crude  method 
was  made  by  Messrs.  Siemens.  It  consisted  in  regarding 
the  insulator  as  a  bad  conductor  whose  resistance  could  be 
expressed  in  the  same  measure  as  that  of  the  copper  line ; 
and  Mr.  Fleeming  Jenkin,  about  the  same  time,  appears 
to  have  made  experiments  with  the  same  end  in  view. 

The  manufacture  of  the  core  of  the  Malta-Alexandria 
cable,  with  the  scrupulous  surveillance  of  its  electrical 
conditions,  forms  an  era  in  cable  work.  Measrs.  Siemens, 
who  were  entrusted  by  the  Government  with  the  duties 
of  electricians,  may  be  said  to  have  then  first  established 
with  success  the  science  of  cable- testing. 

The  system  of  tests  applied  to  the  single  lengths  of  the 
core  at  the  gutta-percha  works  gave  their  resistances  of 
insulation  and  conductor,  at  a  uniform  temperature  of 
24®C.,  in  the  same  units  of  measure. 

As  the  whole  of  the  cable  was  tested  daily  also  at  the 
Sheathing  Works  at  Greenwich,  as  it  grew  in  the  tanks, 
from  one  to  some  hundreds  of  knots  in  length,  it  was  ■ 
necessary  that  the  system  of  measurement  should  be 
equally  exact,  and  applicable  to  long  as  to  short  lensths. 

When  the  length  of  a  cable  is  great,  or  ita  insu^tion 
indifferent,  the  value  of  the  latter  may  be  asoeruined  by 
the  same  method  as  that  used  in  measuring  the  copper 
resistance  —  that  of  Wheatstone's  bridge.  But  when 
the  insulation  exceeds  a  million  units,  this  method  be- 
comes no  longer  available,  on  account  of  the  differences 
between  the  currents  in  the  four  sides.  It  is  therefore 
necessary  to  have  recourse  to  a  method  less  limited.  For 
this  put  pose  the  deflection  of  a  magnet-needle  is  observed, 
when  the  measuring  battery,  cable,  and  galvanometer  are 
alone  in  the  ciixsuit;  the  constant  of  sensibility  of  the 
instrument  being  ascertained  by  the  substitution  of  a 
unit  of  resistance  and  of  electro-motive  foix»  for  the 
cable  and  the  measuring  battery. 

With  a  delicate  galvanometer — snoh  as  Dubois'  sine 
or  Thompson's  reflecting  instrument — and  a  sufficient 
battery  power,  this  method  is  available  for  measuring 
the  highest  resistances  which  have  to  he  determined  in 
cable-work.  It  is  found,  however,  to  be  less  adapted  to 
the  determination  of  resistances  of  a  value  lower  than 
four  or  five  millions  of  units ;  to  be  inconvenient  on  board 
ship  during  the  submersion  of  a  cable ;  and  to  be  always 
buri  heiied  with  a  certain  amount  of  tedious  calculation. 
It  was  therefore  necessary  to  seek  for  another  method 
which  would  combine  the  simplicity  and  accuracy  of 
Wheatstone's  bridge  with  a  higher  range.  The  method 
determined  upon  was  a  modification  of  the  common 
differential  galvanometer.  The  equality  of  the  coils  was 
abandoned,  and  the  relation  of  their  magnetic  forces  upon 
the  needle  system  only  ascertained  as  a  constant  of  seosi- 
Mlity. 

As  early  as  1860,  one  of  us  used,  in  cable  measurements, 
at  Greenwich,  a  differential  galvanometer  with  two  ooils, 
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one  of  which  exerted  two  thooaand  times  more  deBeotlve 
foroe  upon  the  oeedle  than  the  other.  The  cable  and  the 
measuring  battery  were  inserted  in  the  circuit  of  the 
larger  helix  and  a  single  element,  with  a  set  of  resistance- 
coils  in  that  of  the  less  sensitive  helix  of  the  instrument. 
The  resistance  in  the  latter  circuit  was  altered  until  the 
magnetic  forces  of  the  two  currents  upon  the  needle  were 
equal  and  opposite,  and  the  pointer  rested  over  the  zero 
Ime  of  the  card.  The  manipulation  was  simple,  and  the 
necessary  caloulationB  reduced  to  the  mere  multiplication 
of  the  value  of  the  resistance  inserted  in  the  smaller  cir- 
cuit with  the  constant  of  sensibility  and  the  relation  of  the 
electro-motive  forces. 

This  method  was  found  to  answer  well,  being  qnite  as 
delicate  as  the  bridge,  as  unlitnited  as  the  method  of 
deflection,  and,  at  the  same  time,  having  the  advantage 
of  br-ing  totally  independent  of  the  magnetism  of  the 
needles.  It  has,  therefore,  been  used  very  generally  by 
us  in  cable  and  other  measurements  since  that  time. 

On  the  occasion  of  fitting  out  the  Garthagena  cable 
expedition,  it  was  considered  desirable,  in  measurements 
of  insulation  on  board  ship,  to  dispense  entirely  with 
mathematical  reductions,  and  to  read  off  the  resistanees 
directly  from  the  instrument. 

It  is  easily  understood  that,  to  establish  an  equilibrium 
between  the  magnetic  forces  of  the  currents  in  the  coils, 
it  is  not  absolutely  necessary  to  alter  either  of  the  cur- 
rents ;  the  same  may  be  done  equally  well  by  altering 
the  relative  distances  of  the  coils  from  the  needle.  This 
is  the  principle  on  which  the  new  method  forming  the 
subject  of  thia  communication  is  based.  The  mechanical 
construction  of  the  instrument  is  very  simple ;  the  mag- 
netic needle  system  is  suspended  by  a  fibre  of  unspun 
silic  between  about  10,000  turns  of  a  long,  thin,  well- 
insulated  copper  wire ;  its  position  being  indicated  by  an 
aluminium  pointer  fixed  across  the  same  axis,  moving  over 
a  dial-card,  and  observed  through  a  magnifying  glass. 

Outside  the  case  of  the  instrnment  is  a  horiaontal  metal 
stage,  on  which  a  vertical  coil  of  copper  wire  is  moved 
to  and  from  the  needle  by  means  of  a  micrometer  screw. 
This  is  the  coil  whose  distance  from  the  needle  is  varied, 
in  order  to  make  its  deflecting  power  equal,  at  any  mo- 
ment, to  that  of  the  stationary  coil.  Its  distance  is  ob- 
served with  the  aid  of  a  scale  engraved  on  the  side  of  the 
metal  stage  which  it  travels  over.  The  whole  instru- 
ment standa  upon  a  tripod  with  three  adjusting  screws. 
Its  remaining  mechanical  arrangements  diff^sr  slightly,  in 
some  points,  from  those  of  other  instruments — greater 
fiusilities  being  given  to  the  operator  for  centering  the 
needle  system  and  for  levelling  the  instrument. 

We  will  DOW  give  a  sketch  of  the  theory  of  the  method 
and  of  its  use  in  oable-teeting. 

Suppose  two  galvanic  currents  circulate  in  the  two  coils 
-^the  stationary  and  the  moveable  one  ^  in  opposite 
directions;  they  will  oppose  each  other  in  their  effects 
upon  the  needle,  which  will  take  up  a  position  at  an  angle 
less  than  that  which  it  would  if  the  stronger  coil  were 
•lone  active^  By  altering  the  position  of  one  of  the  coils 
a  point  is  reached  where  the  deflective  force  of  one  coil  is 
mAde  to  exactly  counterbalance  the  foroe  of  the  other,  or 
the  needle  returns  to  zero. 

We  will  call  the  magnetic  force  of  the  stationary  coll, 
with  a  unit  of  cuirent  upon  the  needle,  m ;  that  of  the 
movement  ooil,  with  an  equal  current,  —  n.  Further,  when 
the  balance  is  established  by  unequal  currents,  let  these 
onrrents  be,  s,  in  the  stationary,  and  s'  in  the  moveable 
ooil. 

Then  the  magnetn  force  of  the  current  in  the  stationary 
coil  will  be 

ms, 

and  that  in  the  moveable  coil 

which,  together,  neatmliae  eaob  other,  or  the  sum 

ms  —  US'  s  0. 


The  relation  —  of  the  magnetic  force  of  the  ocul  ii 
n 

m    _   £   _ 

a  being  a  constant  of  sensibility  of  the  inatromeat  for  oklj 
one  certain  position  of  the  moveable  coil.  Ths  grate 
the  distance  of  the  latter  from  the  needle  wp^m,^ 
greater  becomes  the  value  of  a ;  beoaon  %  is  vuible 
with  the  position  of  the  moveable  ooil,  deereaong,  soeiH- 
ing  to  the  theory  of  magnetic  fcHiMfl,  as  some  fiuMtiflo  of 
the  distances  of  the  coil  from  the  needle  iDsniMi 
Therefore,  the  value  of  a  for  «ny  given  distaoos,  4  o(  tki 
coil  from  the  needle  would  be 

a  ^  m  J'ltrf) 
As  the  function,  F,  however,  is  a  veiy  complicUri  «e, 
where  the  distances  are  not  very  great  in  compsna  witk 
the  lengths  of  coil  and  needle,  it  is  neoeauuy,  n{n^ 
to  ascertain  experimentally  the  value  of  a  fix  eis; 
division  of  the  scale. 

Being  thus  in  po.<session  of  the  constant  of  seonbOitriK 
every  position  of  the  moveable  coil,  let  ns  imagine  dexI 
two  separate  circuits ;  one  includes  the  statioosry  eoil  t 
battery  whose  electro-motive  foroe  is  ^,  and  the  r- 
sistance,  z,  of  the  cable  insulator ;  the  other  dncit 
includes  the  moveable  coil  and  an  element  where  ektD- 
motive  force  is  e. 

We  have,  then,  in  the  cable  circuit,  the  current,  ^ 


S    = 


E 


(1) 


in  which  r  is  the  resistance  of  the  battery  and  in^ 
ment. 
In  the  moveable  coil  the  current  is  y 


^     =     V- 


(2) 


f*  being  the  instrument  and  battery  resistaooe  in  ^ 
circuit. 

The  currents  in  the  two  coils,  tending  to  defied  *ie 
needle  system  in  opposite  directions,  if  the  distance  ot'C«r 
moveable  bobbin  be  altered  sufliciently,  the  needle  ntfj 
be  brought  to  zero,  and  we  have  the  equatkHi 

4-=  •    <" 

From  (1),  (2),  and  (8),  the  constant  a  is 

«  sc    +    r 

«    —    J?  r* 

and  the  resistance,  x,  of  the  cable  iosnlatop, 

E 
9     r=i    a  •— :; —   f*  —  *■ 

UsoaUy ,  r  is  very  small  in  comparison  with  « ;  it  ^T- 
without  appreciable  error,  be  neglected,  and  the  rr"*^ 
of  the  cable  be  expressed  by, 

E 

a 


9    =r 


—    f* 

e 


With  the  aid  of  this  formula  a  table  is  constructed,  -j 

and  r'  being  constant  qnaBtitiee,  aad  the  valoe  ^  < 
known  for  every  division  of  the  engraved  soak.  ^^ 
To  measare  the  leeistaiiee  of  acablewilh  ^'"^ 
ment,  therefore,  nothing  more  is  neeessaiy  **»■  *"^ 
in  circuit  with  the  larger  coU  and  its  baWeiy,  i;  »M^ 
the  distance  of  the  moveable  coU  until  eqefliv^ 
obtained.    The  disUnoe  is  read  o£^  and  the  tsbis  nff^ 

the  corresponding  resistance  in  niiiti. 


VOLUNTEER  FIRE  BRIGADE. 

The  New  York  oorreipoodeDt  of  the  Bbn^triJ^^ 
Ibllowing:— Of  late  the  dty  has  beeo  *««««**  J^.^ 
men's  flghti,  one  or  two  of  whioh  have  bsse« » 
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cidedly  MmgainarT  charactep— one,  indeed,  rising  to  the 
proportion  of  a  not,  and  requiriDg  iD  its  Bupprnmion  the 
charges  and  batons  of  some  800  pdicemen.  Until  within 
the  last  few  weeks  the  oheckiog  of  fires  in  the  metropolis 
has  depended  entirely  upon  the  efforts  of  volanteers,  or- 
gaoiaed  after  a  liuhion,  having  their  distinctive  company 
naoies,  and  governed  by  a  marshal  elected  by  themsQlves. 
The  five  departments  under  this  qrBtem  became  at  last 
a  gigantic  political  <*  machine ;"  its  membera  were  simply 
red'Bhirted  rofflans  (genenlly  speaking),  exercising  com- 
plete terrorism  at  the  polls  in  many  of  the  election  dis- 
tricts, and  oftentimes  completely  bidding  defiance  to  law 
and  order.  Their  riots  in  the  stree's  and  at  their 
**  engine-hoQAes,"  their  robberies  on  the  highway,  and 
their  general  Thuggism,  in  time  more  than  counter- 
balanced the  undoubted  gallantry  and  heroinm  they  dis- 
played at  the  nuQierons  conflagrations  with  which  our  city 
baa  been  visited,  so  that  a  paid  fire  department  becomes 
ahaolutely  necessary.  The  law  authorising  such  an  organ- 
isation was  passed  by  the  last  legislature,  and,  after  many 
upa  and  downs,  the  new  force  has  been  placed  in  action. 
The  system  just  inaugurated  has  met  with  the  open  or 
covert  opposition  of  hundreds  of  the  volunteers,  the 
worst  class  excited  to  such  hostility  by  the  ward  and 
grog  shop  politicians,'  who  saw  that  a  paid  department 
would  put  an  end  to  thehr  hopes  of  office.  The  rivalry 
existing  between  the  various  companies,  always  pro- 
ductive of  evil,  sprang  at  once  into  the  shape  of  open 
battles.  Thus,  on  the  morning  of  Sunday,  the  20th  of 
August,  a  riot  occurred  in  the  Thirteenth  Ward  in 
this  city,  which  at  one  time  bade  fair  to  equal  the 
most  sanguhiary  battles  in  our  municipal  history. 
The  membeis  of  Engine  Companies  Six  and  Forty-one 
met  by  preconcert,  and  fell  upon  each  other  with  great 
fury.  £aoh  fireman  was  armed  with  pistol  or  loaded  club, 
or  with  both ;  and  each  company  **  blazed  away  '*  with 
revolvers  at  the  other  until  the  ammunition  gave  out,  and 
then  came  to  dose  quarters.  Happily,  under  the  cir- 
cumstances, the  belligerents  were  very  poor  marksmen, 
for  but  one  man  was  killed  outright,  and  two  mortally 
wounded.  The  polioe  of  three  precincts  gathered  and 
charged  upon  the  combatants,  and  finally  put  them  to 
flight.  Both  companies  have  been  disbanded.  As  is 
usual  in  such  cases,  all  the  victims  of  the  riot  were 
spectatoi-s,  none  of  the  active  participants  being  dan- 
gerously injured.  On  Friday  evening  last  another  battle, 
not  so  sanguinary,  but  for  a  time  quite  as  determined, 
took  place,  the  belligerents  being  members  of  E2ngine 
Companies  Forty- six  and  Twenty-one.  These  street 
fights,  fearful  as  they  are,  are  not,  however,  the  most 
significant  proof  of  the  utterly  lawless  character  of  our 
volunteer  firemen.  Their  hostility  to  the  new  system  is 
most  startingly  betrayed  in  the  extraordinary  increase  in 
incendiary  fires  noticed  within  the  first  six  months  of  the 
year.  During  the  half-year  ending  in  June  there  were 
82  fires  of  incendiary  origin  ;  and  there  were,  in  addition, 
18  attempts  at  incendiarism.  There  were  during  this 
time  89  arrests  on  charges  of  arson,  or  attempts  to  commit 
that  crime.  Two  of  the  persons  arrested  were  convicted 
and  sent  to  the  state  prison ;  seventeen  were  discharged 
by  the  grand  jury  or  by  police  magistrates ;  six  were  in- 
dicted, and  are  now  awaiting  their  trial;  four  were  held 
to  bail ;  two  were  discharged  on  their  own  recognisances ; 
one  was  held  as  a  witness ;  and  seven  stand  committed 
pending  an  examination.  By  these  known  incendiary 
fires  two  persons  have  lost  their  lives.  The  people  pray 
most  devoutly  for  the  complete  establishment  of  the  paid 
system,  as,  indeed,  they  have  reason  to  do.  But  the 
malcontents  of  the  old  department  mean  to  make  all  the 
mischief  they  can  before  they  are  driven  out;  and  it  is 
highly  probable  that  the  police  will  have  heavy  work  to 
do  before  the  last  vestiges  of  the  volunteer  system  are 
destroyed.  It  is  a  well  known  i'act — and  a  powerful 
argument  in  &vour  of  a  paid  system,  adduced  by  the 
police  commissioners  in  their  examination  by  the  legisla- 
tive oommittee  last  winter— -that  in  the  great  riot  of  1863 


many  of  the  firemen  bore  an  active  part,  in  some  instances 
whole  companies  going  over  to  the  mob,  and  acting  the 
roU  of  incendiaries.  I  doubt  if  in  any  other  city  save 
job-ridden  New  York  it  would  have  been  possible  for 
such  a  monster  organisation  of  outlaws  and  desperadoes 
to  exist,  under  sanction  and  protection  of  the  law,  and 
enjoying  peculiar  privileges  and  immunities. 


im  ^rts. 


Pabm  Exhibition  of  In  dust  hi  al  AaT.-^This  exhi- 
bition, which  has  already  been  mentioned  in  the  Journal, 
has  grown,  by  subsequent  additions,  to  great  importance, 
and  it  may  now  ho  said,  without  hesitation,  to  form  the 
finest  collection  of  industrial  art,  retrospective,  contempo- 
rary, and  prospective,  that  Paris  has  yet  witnessed.  As 
regards  the  retrospective  portion,  the  arrival  of  new 
contributions  can  scarcely  yet  be  said  to  have  ceased. 
Nearly  the  whole  of  the  building,  with  the  exception  of 
that  occupied  by  the  permanent  Algerian  and  colonial 
collections  of  the  Government,  is  now  filled  with  ^  the 
treasures  of  past  ages,  the  products  of  the  present  time, 
the  works  of  industrial  designers,  and  the  studies  of 
the  pupils  of  tlie  public  schools.  The  ceramic  arta 
o.'CUpy  a  large  proportion  of  the  space  allotted  to  the  past, 
and  the  collection  is  not  only  exceedingly  extensive  but 
also  very  choice.  In  the  first  place,  the  Union  Qentrale 
exhibits  its  own  collection  of  Chinese,  Japanese,  Indian, 
Persisn,  and  European  porcelain  and  faieneet,  including 
many  rare  specimens,  with  labeb,  bearing  the  date  and 
place  of  production,  with  other  particulars,  uaetul  to  students 
and  connoisseurs ;  there  is  a  large  collection  ot  Saxon  ware 
of  the  seventeenth  century,  and  of  old  S^vrea  china,  in- 
cluding a  complete  set,  which  belonged  to  the  naturalist 
Buflbn,  and  which  is  decorated  with  the  biids  that  figured 
in  his  works,  and  a  large  number  of  pieces  forming  part  of  the 
two  fine  sets  belonging  to  Madame  du  Barry.  The  col- 
lection of  the  works  of  Bernard  PaUssy  and  of  the  old 
potters  of  Rouen,  Marseilles,  and  other  places,  of  Italian 
ware  of  the  sixteenth  century,  ot  decorated,  gilded,  and 
prismatic  ware  of  all  countries  and  ages,  with  a  few 
examples  of  the  art  of  Flaxman,  and  the  ingenuity  of 
Weagwood,  is  perhaps  the  most  extraordinary  ever 
brought  together  under  one  roof;  the  specimena  of  large 
pieces  of  Bouen  ware  of  the  early,  aa  well  as  of  the  grand 
epoch,  and  that  of  the  decline  of  the  art,  could  scarcely 
be  surpassed ;  and  the  gUss  oases,  containing  the  contri- 
butions of  MM.  Bothsohild,  Baron  Sohwiter,  Salin,  and 
other  well-known  collectors,  abound  in  dishes  and  other 
pieces  of  ware,  intended  for  the  ordinary  purposes  of  life, 
which  are  now  preserved  in  firamea,  and  equal  in  mar- 
ket value  to  the  pictures  of  the  great  masters.  The 
collection  of  enamels  of  Italiaa  and  French  origin,  in  the 
sober  grisaille  of  Limoges,  or  glowing  in  all  the  colours  of 
the  rainbow,  representing  subjects  historical,  religious, 
artistic,  or  merely  fanciful,  is  equal  in  importance,  if  not  in 
amount,  to  that  of  the  ceramic  wares,  and  a  comparison 
of  the  best  specimens  of  these  with  the  works  of  French 
artists  of  the  present  day  shows,  ia  spite  of  the  taste  and 
ability  exhibited  in  the  latter,  how  far  the  art* workmen 
of  the  present  day  are,  in  matters  of  this  kind,  behind 
those  of  past  ages.  The  specimens  of  ancient  glass  from 
the  earliest  rude  productions  to  the  pure  forms  of  a  later 
period,  the  beautiful  prismatw  effects  and  curious  twisted 
and  complicated  decorations  of  a  still  later  epoch,  are 
numerous  and  in  some  cases  unique.  There  are  some  fine 
specimens  of  metal  work  in  the  exhibition,  from  the  rude 
locks  of  the  earliest  time,  to  the  elaborate  hammered, 
pierced,  chased,  and  engraved  work  of  the  sixteenth  cen- 
tury, when  the  material  seems  to  have  made  little  dif- 
ference as  regards  the  amount  of  art  bestowed  by  the 
workman,  and  when  a  morsel  of  iron  was  converted  sdmost 
into  a  jewel  by  the  cunning  hand  of  the  artist ;  the  smith, 
loeksmitb,  eatler,  and  armourer,  vied  with  the  gold- 
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smith  and  the  jeweller,  and  all  left  behind  them  the 
imprees  of  the  artistic  period  in  which  they  lived  and 
laboured.  The  arms  and  armour  in  the  exhibition  are  of 
superlative  excellence,  and  thin  is  not  surprising  when 
it  is  known  that  the  Emperor,  and  many  of  the  most 
noted  amateurs,  have  contributed  their  choicest  specimens. 
The  Imperial  collection  alone  includes  more  than  five 
hundred  articles.  There  are  more  than  twenty  complete 
sets  of  armour,  illustrating  various  periods  of  Italian, 
German,  Saxon,  and  other  art,  and  including  some  very 
curious  examples  of  the  tilting  armour  used  in  Germany, 
with  all  its  grotesque  complications.  The  great  value  of 
the  ooUection  lies  in  the  ornamentation,  and  the  number 
and  beauty  of  the  decorated  specimens  are  remarkable- 
cuirasses,  helmetfl,  shields,  swords,  daggers,  halberds, 
battle-axes,  maces,  spurs,  powder-flasks — exhibiting  every 
variety  of  ornament,  hammered,  chased,  engraved,  pierced, 
inlaid,  niello,  and  gilt-work  of  the  various  periods  of 
Oriental,  Italian,  Ghsrman,  and  French  art,  and  so  exhibited 
that  every  detail  may  be  seen  without  an  effort.  The 
ooUeotion  includes  a  vast  number  of  fine  bronze  figures 
and  ornaments,  Greek,  Roman,  Gallo-Boman,  French, 
Italian  and  German ;  series  of  gold  coins  of  remarkable 
beauty,  illustrative  of  ancient  and  modern  engraving; 
curious  old  German  silver  ware  of  the  seventeenth  cen- 
tury ;  many  of  the  choicest  specimens  of  the  enamels  of 
Petitot  and  other  artists  on  snutf-boxes,  comfit-boxes,  and 
other  articles  of  the  kind  ;  beautiful  examples  of  carved 
work,  in  ivory  and  wood,  of  all  countries  and  periods ; 
cabinets  and  articles  of  furniture,  carved,  inlaid,  and 
decorated  in  every  possible  style,  fi'om  the  church  and 
other  furniture  of  the  middle  ages  down  to  the  rococo 
productions  of  the  eighteenth  century  ;  tapestry,  brocades, 
embroidery,  lace,  and  other  work  of  every  country  in  the 
world,  Asiatic  as  well  as  European.  In  fact,  there  is 
scarcely  a  single  industrial  art  of  any  period,  or  of  any 
country,  which  is  not  fairly  represented  in  this  remarkable 
exhibition.  It  is  unfortunate  that  circumstances  have  not 
permitted  the  management  to  publish  a  catalogue  of  the 
whole  collection,  but  the  late  arrival  of  many  of  the 
contributions  evidently  rendered  this  impossible  to  the 
present  moment.  Catalogues  have  appeared  of  the  modern 
portion  of  the  collection,  and  of  the  Imperial  collection 
of  arms,  and  others  are  promised  shortly.  The  Exhibition 
is  announced  toi-emain  open  until  the  end  of  November. 

Exhibition  of  Works  of  Abt  in  Vbnios. — The 
Venetian  Society  for  the  Promotion  of  the  Fine  Arts 
announces  the  organisation  of  a  permanent  exhibition  of 
works  of  art  under  its  auspices.  Foreign  artists  are  ad- 
mitted as  exhibitors,  but  must  bear  the  whole  charge  of 
transporting  their  works  to  and  from  Venice.  They  are 
to  be  addressed  to  the  Presidensa  della  Societal  Veneta 
Promotrice  di  Belle  Arti,  Palazzo  Mooenigo  a  6.  Benedetto, 
Anagrafico,  No.  8,980.  Each  series  of  contributions  will 
remain  on  view  for  two  months. 

ExBiBiTioM  AT  VsBSAiLLEs. — The  Aunual  Exhibition 
of  the  Society  of  the  Fiiemls  of  the  Arts  of  the  8eine-et- 
Oise,  was  to  open  on  the  8th  instant. 

Soakdinavian  Exhibition.— The  difiicnlty  which  oc- 
curred in  consequence  of  the  determination  of  Sweden 
and  Denmark  to  hold  exhibitions  of  Scandinavian  industry 
in  their  respective  capitals  at  the  same  period,  has  been 
met  by  the  abandonment  of  the  project,  for  the  present, 
on  the  part  of  the  authorities  of  the  latter  country.  The 
Stockholm  exhibition,  therefore,  now  stands  alone,  and 
is  fixed  to  open,  as  announced  in  the  Journal  some  weeks 
since,  on  the  16th  of  June,  1866. 

Abt  Convention  bbtwebn  Fbanci  and  Nassau.—* 
The  MonUeur  announces  the  promulgation  of  a  convention 
recently  agreed  to  between  France  and  the  Duchy  of 
Nassau  for  the  reciprocal  protection  of  property  of  works 
of  art  of  literature. 

PuBLio  Statdbs.— A  double  fite  occurred  the  other 
day  at  Montbard,  in  the  department  of  the  Cdte  d*Or, 
when  the  supply  of  water  to  the  town  was  inaugurated, 
and  a  liatne  of  fiuffon,  the  naturalisti  erected  some  time 


bince  in  the  same  town,  was  consecrated ;  the  engtMcr  of 
the  water  works  is  a  grand-nephew  of  the  tsMnt,  lad 
both  were  born  in  the  town  where  the  ashes  of  the  fonv 
repose.  Discourses  were  delivered  by  the  oelebatai 
chemist,  M.  Ghevreuil,  director  of  the  moseams  in  thi 
JardinsdesPlantes;  M.  Decaise,  president  of  the  Aeadeaf 
of  Sciences ;  M.  DumSril,  representative  of  the  Imperiil 
Acclimatization  Society ;  and  by  the  Mairs  of  Mootfaui 
Brussels  has  just  erected  and  inaugurated  a  moDomeota 
honour  of  M.  Verhaegen,  the  founder  of  the  FreeUs' 
versity  in  that  city.  M.  Verhaegen  died  in  1862,  tuns; 
founded  the  Free  University  in  lS34,  and  leaving,  bjr  till, 
to  the  municipality  of  Brussels  the  sum  of  forty  tbooofid 
francs,  for  the  encouragement  of  education. 

Abt  Education  in  Fbanob. — Although  andiiteeiirs 
has  so  many  professors  and  students  in  Fraooe,  ui  al- 
though BO  much  attention  has  been   given  of  ]m  ta 
domestic  architecture  in  particular,  there  has  ndaistad 
a  preparatory  school  for  instruction  in  the  practial^ 
of  the  art.    The  Academy  and  the  New  School  of  Fn 
Arts  include  architecture  in  their  classes,  and  it  iidJii 
very  eminent  position  in  the  course  of  studies,  botthcsiM 
of  practical  instruction  has  long  been  felt,  and  it  isaov 
being  supplied.    A  central  school  of  architecture  bia  baa 
set  on  foot,  with  the  countenance  of  the  govenuDemt, 
under  the  patronage  and  with  the  subscriptiotis  of  Uu 
Prince  Napoleon;  M.  Boitelle,  Prefect  of  Police;  MM. 
Michel  Chevalier,   Emile  P^reire,  E.  Fould,  GiStfclli, 
Viollet  le  Due,  Flachat,  and  other  geotlemeo.    The 
school  will  be  under  tiie  direction  of  M.  Emile  Trr^ 
Professor  at  the  Cotiservatoire  des  Arts  et  Metien,  i^^cd 
by  MM.  Tresca,  Burst,  MuUer,  de  Mastang,  aod  oite 
professors.    The  studies  will  embrace  all  theelemeatio| 
the  art  and  science  of  aichitecture,  and  the  coqtm  wji 
occupy  three  years,  when  the  pupils,  it  is  hoped,  will  be 
better  prepared  than  they  are  at  present  for  availing  them- 
selves of  the  advantages  of  the  School  of  Fine  Arts,«Dd 
more  independent  of  the  teaching  of  the  workshop  t> 
regards  knowledge  of  the  materials  employed  in  ibtir 
protession  and  methods  of  construction. 


Thb  Silk-wobu . — The  following  account  is  takes  fno 
the  report  of  Mr.  Meadows,  H.B.M.  Consul  at  the  port  cf 
Newchwang : — 

**  In  a  journey  to  the  Corean  borders  during  the  uteB^ 
of  1863,  1  found  myself,  so  soon  as  I  had  crowd  t!s 
watershed  of  the  Leaou  mountains,  travelling  throa|bi 
silk-producing  country.  I  had,  indeed,  heard  before  tf 
silk  being  produced  at  and  near  Fung-hwang  dVfM 
ha<l  considered  it  merely  an  amateur  domestfc  oocapftOtA 
not  capable  of  being  developed  into  a  trade,  ttax  H  a 
much  more  than  this,  and  that  it  may  furnish  in  tioi 
what  the  port  greatly  wants,  an  article  of  cxpoit  t» 
Europe,  I  have  now  00  doubt.  Questions  have  beeani^ 
as  to  the  nature  and  characteristics  of  the  silk-wonn  pe- 
culiar to  this  district,  but  only  a  peraonal  visit  to  (Ik 
silk-proilucing  country  for  the  express  purpose  of  gett^ 
information  could  enable  me  to  give  answen  to  thesv'S 
which  I  myself  could  place  full  reliance.  It  it  di&u 
enough  to  extract  good  information  from  Chioeie  vn^ 
in  the  midst  of  the  things  inquired  of;  at  a  distance  i<' 
next  to  impossible.  As  an  instance  of  this,  I  nav  %*t* 
tiiat  in  spite  ot  all  my  frequent  inquiries,  made  both  v>kc 
in  the  si  Ik- producing  district  and  at  this  port  frotn  n*^^* 
of  that  district,  it  is  only  within  the  laat  few  D»oothi  tbii 
1  have  learnt  of  another  tree  besides  the  oak  00  vhich  t ; 
large  worm  feeds.  The  oak-biish  is  called  locally  Vi  <«• 
ko  Uu  The  other  bush  is  called  Ckkn  t90  itL  lt»  ^^ 
are  narrow  and  long,  as  compared  with  tboee  of  thi  0^' 
bush.  Its  bark  is  of  a  greenish  white  hue,  and  if  to^ 
and  its  trunk  and  branches  straight  and  aiigiitfl«i« 
compared  with  those  of  the  oak.    It  prodnoei  itetif 
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nit  OQ  which  pigs  feed.  It  mtut,  I  think,  be  a  speoies 
r  beech.  The  silk  prodaced  by  worms  fed  exdmively  on 
lis  bush  are  said  to  be  stronger  than  when  they  are  fed 
1  the  oak.  It  is,  I  fear,  beyond  doabt  that  the  oak-leaf- 
iting  worm,  the  shan  keen  or  moantatn  worm,  as  the  Chi- 
Me  here  call  it,  is  of  a  different  species  from  the  mol- 
grry-leaf-eater,  which  is  here  called  the  hea  keen  or  do- 
lestio  worm ;  and  that,  therefore,  the  hope  of  a  beneficial 
XMsing  cannot  be  indolged  in.  On  the  other  hand,  the 
Lolberry-leaf-eater  or  domestic  worm  of  the  Newcwhang 
MMQlar  district  does  seem  to  be  of  the  same  species  as 
lat  of  middle  China;  and  it  might  be  desirable  to  try 
le  effects  of  a  crossing  with  an  animal  that  has  probably 
T  many  generations  been  a  separate  inhabitant  of  this 
idely  different  climate.  As  the  cocoon  produced  by  the 
loanuio  worm  is  about  three  times  the  size  of  that  pro- 
aced  by  the  domestic  worm,  so  the  worm  itself  is  about 
irioe  the  thickness,  though  little  if  anything  longer.  It 
I  of  a  brown  or  diy-earth  colour,  and  has  on  its  back  little 
nobs  or  protuberances.  In  its  flying  stage  the  *  moun- 
UD  '  insect  is  a  lar^e  and  richly-ooloared  butterfly,  mea- 
iring  from  tip  to  tip  of  its  expanded  wings  some  seven  to 
ine  inches,  <  as  large  as  a  swallow.'  A  native  of  the  silk 
>antry  now  here  professes  to  have  once  fed  a  few  moun- 
lin  worms  on  mulberry  leaves.  They  ate  as  much  as 
ve  or  MX  times  the  number  of  domestic  worms,  and  the 
ocoons  they  spun  did  not  at  all  differ  in  their  appearance 
'oai  those  spun  by  mountain  worms  fed  on  oak-bushes. 
?he  same  man  tells  me  that  the  stuff  made  from  the 
Dooon  of  the  mountain  worm  will  take  only  a  black  or  a 
orple  dye,  and  that  those  who  desire  to  make  with  it  a 
tuff  of  other  colour  are  obliged  to  use  some  proportion  of 
3tton  threads.  Looking  to  the  three  great  classes  of 
aztiles,  cotton,  wool,  and  silk,  the  produce  of  the  mountain 
rorm  must  be  classed  with  the  latter,  inasmuch  as  it  nei- 
her  grows  on  a  shrub  nor  on  an  animal's  back,  but  is 
roduced  by  a  leaf-eating  worm,  and,  viewed  as  'silk,' 
I  is  manifestly  of  an  inferior  quality.    But  if  we  choose 

0  look  at  it  simply  as  a  new  textile,  there  is  some  reason 
>  believe  that  it  may  prove  to  have  useful  qualities  not 
oasessed  by  either  silk,  wool,  or  cotton.  Should  it  be 
>und  to  po<«sesn  some  snch  peculiar  quality  so  useful  as  to 
lake  it  specially  marketable,  then  it  will  become  a  mat- 
sr  of  interest  to  ascertain  whether  a  cocoon- forming  worm 
hioh  exists  in  a  wild  state  in  British  Noith  America— 
ear  the  Canadian  lakes,  I  think — is  not  the  same  animal 

1  the  Newchwang  *  mountain '  worm.  The  climate  of 
fie  two  regions  is  essentially  the  same,  and  if  the  culti- 
atioo  should  seem  desirable  in  Canada,  the  difficulty  of 
rant  of  experience  as  well  as  want  of  sufficient  labourers 
light  be  got  over  by  introducing  Chinese  emigrants  from 
tie  Newchwang  silk-districts.  Be  that  as  it  may,  the 
rod  ace  of  the  mountain  worm  spun  into  thread  or  as  co- 
lons should,  if  the  provincial  authorities  are  not  allowed 
3  interpose  barriers  to  foreign  adventure,  prove  a  fairly 
>munerative  export  from  this  port  town,  and  that  for  the 
Mson  stated  in  the  accompanying  memorandum ;  it  has 
ir  generations  back  paid  Chinese  dealers  to  send  it  sea- 
ard  in  junks. 

AcX)IOBNT8     FBOM      StKAU      MaOHINBBT.  —  lu     COUSC- 

[uence  of  the  removal  of  certain  restrictions  respecting 
he  employment  of  steam  power  in  manufacture,  the 
Ifoniteur  has  collected  and  published  an  account  of  the 
ccidents  which  happened  through  the  use  of  steam 
luring  the  past  year.  It  appears  that  the  accidents  were 
mly  Mxfeen  in  number,  but  that  the  number  of  persons 
vho  Were  killed,  or  died  afterwards  of  the  injuries  in- 
licted,  amounted  to  forty,  and  that  fifteen  other  persons 
veie  woumled  more  or  less  seriously.  Of  the  sixteen 
Occidents,  four  occurred  in  sugar  works,  three  in  paper 
nanufactories,  two  each  in  distillery  and  drug  works,  and 
)ne  each  in  other  industries.  The  causes  of  accident  are 
classified  as  follows :— Eight  occurred  by  the  explosion  of 
cylindrical  boilers ;  three  by  that  of  tubular  boilers  with 
interior  furnaces ;  one  by  the  explosion  of  a  locomotive ; 
ind  four  by  that  of  steam-heating  apparatus.    The  im- 


mediate causes  are  supposed  in  eight  cases  to  have  been 
the  bad  quality  of  the  metal  employed  or  the  vicious 
arrangement  of  the  furnaces ;  in  seven  others,  csrelessness 
or  want  of  superintendence  on  the  part  of  engineers  or 
stokers ;  and  in  the  remaining  case  from  the  imprudence 
of  other  persons.  The  Moniteur  gives  the  details  in  each 
case,  in  order  that  mannfiusturers  may  take  warning  for 
the  future.  This  return  of  course  does  not  include  rail- 
way or  other  accidents  which  occurred  in  connection  with, 
but  were  not  immediately  caosed  by,  steam  machinery. 


Cnonittrch 


Hon  IN  Francs. — It  appears  from  official  returns  that 
the  cultivation  of  hops  in  Franoe  has  increased  consider- 
ably of  late  years.  The  hops  planted  in  the  department 
of  the  Bas  Rhin  in  1857  covered  a  superficies  of  674 
hectares  (2}  acres  each),  and  there  have  been  ISSO  ad- 
ditional hecures  planted  within  the  last  eight  years.  M. 
Heuz6,  in  a  communication  to  the  Imperial  Agricultural 
Society,  attributes  this  increase  in  the  culture  of  hops  to 
the  improvement  in  agriculture.  It  must  be  observed,  at 
the  same  time,  that  the  quantity  of  hops  imported  is  in- 
creasing every  year.  In  1845  there  were  only  721,000 
kilogrammes  imported,  while  in  1855  there  were  1,556.000 
kilogrammes.  The  landowners  in  the  Bas  Rhin  are  at 
present  making  every  exertion  to  supply  a  sufficient 
quantity  for  home  consumption,  and  to  enable  the 
country  to  be  independent  of  foreigners  for  a  supply.  It  is 
said  that  French  brewers,  for  a  great  number  of  yean,  were 
accustomed  to  make  beer  without  hops.  They  substi- 
tuted for  the  hop  plant  coriander  seed,  wormwood,  and 
the  bark  of  box-wood,  but  the  bad  quality  of  the  beer 
thus  produced  disgusted  •their  customers,  and  they  com- 
pelled brewers  to  use  hops,  as  the  only  substance  which 
can  produce  a  wholesome  beverage.  It  is  stated  that 
every  inhabitant  in  France  consumed,  on  an  average,  in 
the  year  1825,  nine  quarts  of  beer.  The  consumption 
increased  in  the  year  1837  to  nearly  twenty  litres,  and 
since  then  it  has  progressively  increased. 

Thb  Tobaooo  Tbadb  at  Nbw  Oblbans. — In  1863-4 
the  supplies  of  tobacco  here  were  too  trifiing  to  establish 
a  regulur  market,  and  there  has  been  but  little  improve- 
ment since.  The  stock  has  varied  frx>m  594  hogsheads  in 
September,  1864,  to  1,081  in  December  last,  and  873 
recently.  In  comparing  the  year's  business  with  1863-4, 
it  appears  that  the  total  supply  has  consisted  of  3,004 
hogsheads,  embracing  594  hogsheads  on  hand  at  the  com- 
mencement of  the  year  and  2,410  received  since,  against 
a  supply  of  1,638  hogsheads  last  year.  The  exports  have 
comprised  1,831  hogsheads  against  797.  The  reported 
sales  have  been  confined  to  SuO  hogsheads  against  514. 
Prices  have  exhibited  a  wide  range. 


€>aMis, 


Labodb  in  thb  Viotobia  Gold  Fiblds. — Since  tho 
commencement  of  the  present  year,  the  number  of  miners 
has  gradually  increased.  In  1862,  an  average  number  of 
97,942  miners  was  employed,  producing  an  aggregate  of 
1,702,460  ounces  of  gold,  equal  to  an  average  of  £1  9s.  6d. 
weekly  for  each  miner.  In  1863,  the  miners  numl)ered 
92,292,  producing  1,578,079  ounces,  making  the  average 
weekly  earnings  £1  6;!.  3d.  each.  In  1864,  there  were 
88,394  miners,  and  the  produce  1,557,897  ounces,  equal  to 
£1  8fl.  9d.  as  the  average  earnings  of  each  miner  weekly. 
From  January  to  the  end  of  June,  1865,  the  number  of 
miners  was  85,022,  who  produced  656,436  ounces,  making 
an  average  of  £1  78.  4d.  each  per  week.  In  the'  first  six 
months  of  last  year,  the  numbers  were  83,175  miners, 
resulting  in  759,461  ounces  of  gold,  or  an  average  of 
£1  8s.  Id.  per  week  for  each  miner. 
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The  Vintage  in  Viotoru. — The  Victorian  vinUge  is 
year  by  year  becoming  of  more  importance  to  the  colony. 
There  are  floorishing  and  increasing  settlements  in  the 
neighbourhood  of  Geelongt  Castlemaine,  and  Sandhurst, 
as  well  as  about  Melbourne,  devoted  to  the  cultivation  of 
the  vine.  Recently  pablished  statistics  show  that  the 
total  number  of  vines  in  the  colony  is  now  8,160,000,  of 
which  1,125,000  were  planted  in  the  preceding  12 
months.  The  yield  of  wine  from  the  vintage  of  1865 
will  be  short  in  quantity — ^in  proportion  to  the  increased 
area  planted — but  superior  in  quality*  The  deficiency  is 
mainly  attributable  to  the  cold  southerly  gales  and  hail- 
storms that  prevailed  durine  the  flowering  season,  by 
which  every  vineyard  suflferud  severely.  From  the  Yer- 
ing  and  Tabilk  districts  the  returns  are  most  satisfactory ; 
at  the  former,  where  80  acres  of  vines  are  now  in  beariog, 
about  16,000  gallons  of  wine  have  been  obtained,  and  at 
the  latter  place,  where  150  aores  are  comiug  into  bearing, 
the  yield  has  been  about  22,000  gallons.  It  is  estimat^ 
that  the  total  yield  of  the  colony  will  not  fall  short  of 
that  of  last  year,  which  was  105,000  gallons  of  wine. 

AOBIOULTUBili  AKD  PaSTORAL   LaMD  IH  VlCrQBIA.«>^A 

return  lately  presented  to  the  Legislative  Gonnoil  shows 
that  in  the  year  ending  Slst  March,  1864,  the  extent  of 
land  occupied  by  the  squatters  amounted  to  81,683,866. 
or  conddeFably  more  than  half  the  area  of  the  colony, 
whilst  the  average  occupied  by  farmers  was  only  2,697,981 
—an  insignificant  extent  when  compared  with  the  area 
devoted  to  pastoral  purposes.  The  number  of  persons 
employed  in  agricultural  pursuits  at  the  time  of  the  last 
census  was  41,218,  of  whom  6,480  were  females,  whilst 
the  pervons  engaged  in  pastoral  pursuits  were  only  9,724, 
of  whom  644  were  females.  The  same  return  shows  that 
in  )  863-4  the  value  of  the  pastoral  produce  was  estimated 
at  £3,816.793,  whilst  the  value  of  the  agricultural  pro- 
duce  was  estimated  at  £3,676,250. 

Progress  hi  Victoria.— A  permanent  Fine  Art  Gallery 
has  been  formed  in  Melbourne,  and  the  promoters  propose 
to  keep  the  place  open  constantly  for  the  exhibition  (ex- 
pressly for  sale)  of  pictures  by  colonial  artists.  Govern- 
ment are  about  to  expend  £3,500  in  the  erection  of  a  post- 
office,  savings-bank,  telegraph-office,  and  Mechanics' 
Institute  for  the  Collingwood  district.  The  Building 
Society  movement  is  in  great  favour  in  this  colony  just 
now.  Several  new  associations  have  been  established 
lately,  and  with  every  prospect  of  socoess.  An  Aoclima- 
tisation  Society  has  been  formed  in  Gippslandi  as  a  branch 
of  the  present  Society  in  Melbourne. 


d^Mtssrs* 


Frahcou  Jqskpb  Heim,  French  historical  painter,  and 
member  of  the  Academy  of  Fine  Arts  for  nearly  forty 
years.  He  was  born  at  Belfort,  in  the  year  1787,  took  the 
great  prize  of  the  Academy  when  twenty  years  of  age, 
and  obtained  one  of  the  grand  medals  of  honour  at  the 
Universal  Exhibition  in  Paris  in  1855.  He  is  represented 
in  the  Luxembourg  gallery  hy  a  picture  of  the  "  Massacre 
of  the  Jews ;"  at  the  Louvre  by  two  ceilings ;  and  he  ex- 
ecuted several  large  works  in  Notre  Dame  and  other 
churches  of  Paris.  He  produced  a  large  number  of  works 
exhibiting  great  knowledge  and  power  of  compositioUi  and 
a  fine  eye  for  colour ;  but  he  will  be  best  remembered  by 
his  drawings,  which  are  full  of  vigour  and  originality. 

Admiral  W.  H.  Smtth. — On  Saturday,  the  9th  Sep- 
tember, at  his  residence,  St.  John's  Lo<1ge,  near  Aylesbniy, 
passed  away  from  us  one  whose  name  will  ever  be  held  in 
nigh  honour  in  the  annals  of  British  science,  and  whose 
loss  will  be  deeply  felt  by  a  large  circle  of  attached  and 
admiring  friends.  Although  for  several  years  past  living 
in  comparative  ratirement,  yet  devoted  without  ceasing, 
to  within  a  few  days  of  his  death,  to  literary  and  scien- 
tific labours.  Admiral  William  Smyth  was  at  one  time  an 
active  and  prominent  member  of  the  scientific  life  of  the 
metropolis.    As  president  of  the  Astronondcal  Society, 


founder,  and  subsequently  president,  of  the  Geognpbiol 
Society,  vice-president,  foreign  secretary,  aiul  tor  aoar 
years  member  of  the  council  of  the  Royd  Society,  dins. 
tor  of  the  society  of  Antiquaries,  visitor  of  Greeiffeli 
Observatory,  one  of  Uie  founders  of  the  UDited  Senix 
Institution,  in  these  and  many  similar  capsdtin  his  a. 
tiring  energy,  extensive  and  varied  aoquirements,  utaa^ 
integrity  and  honour,  and  his  genial,  social  qntUtia  a- 
eroised  a  great  influence  for  good  through  the  impaii^ 
circle  in  which  he  moved,    fie  was  born  at  WeHmJDite, 
on  the  21st  of  January,  1788,  entered  the  nifv  «:a 
early  age,  and  served  with  considerable  diatioctioD  ionarij 
all  parts  of  the  world,  during  the  war  which  tcmiaiiAi 
in  1815.    With  a  strong  natural  inclination  for  ^ik 
pursuits,  and  an  aptitude  for  work  rarely  equalled,  be  cs- 
ployed  the  following  ten  years  in  making  those  nfrm  of 
the  lesa  known  parts  of  the  bed  and  coasts  of  tb  Keuii* 
teiranean  which  will  ever  associate  his  name  vtm  ths 
history  of  that  aea<    Retiring  in  1825  from  mariM^'4-bi 
entei'ed  upon  another  phase  in  his  scientific  otrac,  ad 
commenced  in  his  obeervatory  at  Bedford  that  Misk 
and  aoourate  aeries  of  astronomical  observatiooi  whisA  » 
suited  in  the  publication  of  the  **  Gyde  of  Olaitul^ 
jeota,"  including  the  *'  Bedford  Gatalogue,"  i  work  m 
versally  acknowledged  as  one  of  the  best  handbook-*  M 
praotk»d  astronomy  extant.     Besi  ies  hydrognp^J  'M 
astronomy,  the  admiral  was  an  ardent  cultivator  of  kim 
branohea  of  arbhseology,  more  especially  numismstioi;  tei 
a  list  of  some  of  the  more  important  of  hisnumenwi  voih 
will  best  giyean  idea  of  the  extent  and  variety  of  hiiR- 
searchea — "  A  Pescriptive  Memoir  of  the  bland  ot  SidlT.' 
1824 ;  *'  Sketch  of  the  Present  State  of  the  kUDd  ot  S«- 
dinia,"  1828 ;  *<  Descriptive  Catalogue  of  a  Cabinet  o(ik- 
man  Imperial  large  Brass  MedaK"  183i ;  "  A  Crde  d 
Celestial  Objecto,"  2  vols.,  1844 ;  «*  iEdes  HartveliiaEs. 
or  Notices  of  the  Manor  and  Mansion  of  Hartvell,"  I'vil 
**  The  MeditterraneaUi  a  Memoir,  Physical,  Eiitariait 
and  Nautical,"  1854 ;  ''  Descriptive  Catslogue  of  t  lil^- 
uet  of  Boman  Family  Coins,"  1856 ;  "  SmcoIuid  HatV 
wellianum,"  1860 ;  **  Addenda  to  the^dEkies  HartweUiabt.' 
1864;  «*  Sidereal  Chromatics,"  IS64.     Admiral  hmjih 
married  at  Messina,  in  1815,  the  only  daughter  of  Ur.I 
Warrington,  of  Naples,  a  lady  of  great  aooompliAHnKsa 
and  who  has  been  the  eonstant  and  devoted  oempsaioiK^ 
all  hia  Mientific  labours. 

fnUtcstiQns  Issnt). 

EiLVOTBIOAL  OOMMUNIOATIOK  IN  BaILWIT  TailSS.    ^ 

Andrew  Q.  Brae.  {Effingham  Wilson,  Royal  Excbacf' 
— The  writer  takes  into  consideration  the  causes  wtu^ 
have  hitherto  prevented  the  successful  appltcatioa  of  Us 
prineiple,  reviews  various  attempts  made,  giTos  a  ii^  <^ 
several  patents  which  have  been  taken  out  for  the  porpoc 
and  then  describes  an  invention  of  his  own  for  effectiij 
the  o^eot. 

A  DionoiTABT  OP  Cheuistbt.  Edited  by  Henry  !• 
WattB,  B.A.,  F.C.S.  {Longman  and  Co.,  LooJoa- 
Part  XXXI.  of  this  work  is  just  published,  ooDitifiiC( 
articles  on  Phenol  and  PhenymAlines. 

PoPULAB  SoiBKOB  Review.  Edited  bv  Heiir>'  U^^ 
M.D.  {Robert  Bardvneke).— The  October  numbfr  of  it* 
periodical,  which  is  a  quarterly  miscellany  of  eutertaiwJ^ 
and  instructive  articles  on  scientific  subjeeti,  ccmp-^^ 
the  4th  volume,  which  contains  the  following  srtiel-^' 
Atlantic  Telegraphy,  by  Robert  Hunt,  F.B.8. ;  Ob  Ps" 
Water,  by  Edwin  Lankester,  M.D.,  FJEIS.;  On  i.^ 
Nature  and  Diagnostic  Value  of  Raphidei  sod  fy 
PUnt-Crystals,  bv  George  Gulliver,  F.B.C.S.,  f^^ 
Ac, ;  On  Lake  Basins,  by  Professor  D.  T.  Aiuted.  Mi- 
F.R.S.;  Epidemics,  Past  and  Present— Their  Or^** 
Distribution ;  On  the  Microscopic  Anatomy  of  tf  b«^ 
Larva— Corethra  Plumicomis,  by  E.  Bay  Ut^^ 
The  Moon,  by  James  Breen,  F.R.A.B. ;  ?hoUign^<'^- 
>  some  of  its  AppUcatioDs,  by  the  Editor. 
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Orbaf  Railway  Tbim  nr  Fbahot.— VIsitorB  to  Parts 
this  year  have  the  op^rtanity  of  yUiting  other  parts  of 
France  at  very  moderate  rataa,  Aa  exouroioo  to  Stra»> 
boarg,  enabling  visitors  to  pass  three  days  io  that  in- 
teresting town,  took  place  the  other  day,  the  charge  behig 
25fr.  by  the  second,  and  20fr.  by  the  third  dasa  carriages, 
there  and  back.  Another  excnnioD  train  carries  yisitors 
to  Havre  and  bock  for  12fr.  and  9fr.  respectively. 

Cotton  ahd  Liken  Tissubs.— The  Builder  states  that 
Professor  Boettger  has  discovered  the  means,  by  the  aid 
of  chemistry,  of  recognising  the  presence  of  cottoo  in 
lioen  fabrics.  He  takes  a  piece  of  the  suspected  cloth» 
about  two  inches  by  three-quarters  of  an  inch,  and,  after 
having  unravelled  both  weft  and  warp,  plunges  it  in  an 
alcoholic  solution  of  aniline  and  fachsine.  The  super- 
fluous colouring  matter  is  removed  by  washing  the  pi«oe 
of  doih  thus  dyed  several  times  in  water.  If,  while  it 
is  still  wet,  it  be  placed  in  a  saucer  containing  ammonia, 
the^  cotton  fibres  will  immediately  become  discoloured, 
while  those  of  linen  will  preserve  a  fine  red  colour. 

Cbolbba  Preoautioms. — The  head  physician  of  the 
Paris  and  Strasbourg  Railway  Company  has  posted  special 
instructions  in  all  the  stations  on  that  line  as  to  the  pre. 
cautious  to  be  adopted  in  cases  of  an  attack  of  diarrhoea. 
The  company  has,  moreover,  distributed  among  their 
employed  boxes  containing  the  medicine  required  at  the 
first  appearance  of  cholera,  so  that  travellers  and  employes 
may  find  such  remedies  clo-e  at  hand  as  are  frequently 
sufficient  to  arrmfc  the  progress  of  the  disease. 

Special  Education  in  France.— The  establishment 
of  a  normal  school  of  technical  instruction,  projected  by 
M.  Duruy,  the  Minister  of  Ihiblio  Instruction  in  France, 
and  mentioned  in  the  Journal  of  the  8th  of  September, 
has  been  decreed,  and  the  necessary  steps  taken  to  carry 
the  plan  into  efiect.  In  his  report  to  the  Emperor,  the 
minister  says  that  it  is  not  enough  that  the  manufacturers 
of  France  are  supplied  by  the  Ecole  Polytechnique  and 
the  Ecole  Centrale  des  Arts  et  Manufactures  with 
managers  and  artizans  of  ability  ;  they  require  also  a  good 
supply  of  foremen,  whose  hands  have  been  exercised  by 
practice,  and  whose  intellects  are  also  in  some  measure 
cultivated  by  study.  To  supply  this  want  is  the  object  of 
the  new  institution.  It  is  necessary,  says  M.  Duruy, 
in  order  not  to  interfere  with  the  manual  portion  of  the 
artizans'  education,  that  the  system  of  technical  instruction 
ihould  be  so  fiexible  that  it  may  t>e  bent  to  fit  the  various 
sircumstances  of  the  locality  and  the  wants  of  the  po* 
halation,  whether  agricultural  or  manufacturing.  Any 
xDiform  programme  would  therefore  be  unfit  for  tlie 
>ui  poses  in  view,  and  it  has  been  determined  to  appoint  a 
pecial  council,  whoso  duty  it  will  be  to  introduce  such 
ai prove ments  into  the  system  of  each  great  special  school 
«  they  may  deem  necessary,  in  order  to  maintain  a  due 
»roportion  between  the  scholastic  duties  of  the  pupils  and 
he  other  elements  of  their  training,  or,  in  other  words, 
o  take  care  that  the  student  does  not  obliterate  the 
pprentice.  These  councils  will  be  under  a  superior 
oancil  of  improvement,  which  will,  moreover,  be  en- 
rusted  with  the  surveillance  of  the  new  Normal  School 
f  Cluny.  This  superior  council  will  take  cognizance  of 
II  documenta  likely  to  afiect  the  subject,  whether  fur- 
liahed  by  professors  of  schools,  inspectors,  or  by  those 
DtruBted  with  missions  abroad,  and  will  decide  on  the 
leaeurefl  to  be  proposed  for  adoption,  by  the  minister,  to 
he  Emperor  or  the  Imperial  Council  of  Public  Instruction. 
?he  Minister  of  Public  Instruction  is  appointed  president 
f  ihts  new  oouncil,  and  M.  Dumas,  of  the  Institut,  vice- 
reeident.  As  regards  the  new  establishment  at  Cluny, 
le  minister  has  visited  the  old  abbey  in  which  it  is  to  be 
laced,  and  finding  that  the  buildings  are  sufficiently  ex- 
insive  to  accommodate  two  establishments,  it  lias  been 
stermined  to  create  a  special  college  side  l^  side  with 
le  special  normal  Bchool,  in  order  that  the  pupil  teachers 


may  have  the  opportunity  of  immediately  patting  into 
practice  the  lessons  which  they  have  received  from  the 
professors  of  the  superior  establishment.  The  Abbey  of 
CJuny  will  therefore  be  at  once  a  normal  and  common 
school  for  the  theory  and  practice  of  special  instruction. 

New  Method  or  Fbbtilizino  Soil. — Two  gentlemen, 
members  of  the  Agricultural  Academy  attached  to  the 
University  of  Bonn,  M.  Nouenbruok  and  Dr.  Hardstein, 
have  conceived  a  new  method  of  assisting  the  formation 
of  humus,  and  which,  it  is  said,  has  been  put  into  sno- 
oessful  practice  at  Annaberg,  near  Bonn.  The  method  is 
the  introduction  of  air  beneath  the  surface  of  the  soil ;  a 
system  of  pipes,  like  those  used  for  drainage,  but  pierced 
full  of  small  holes,  are  laid  at  depths  of  from  three  to  six 
feet  beneath  the  surface  of  the  ground,  is  placed  in  con* 
nection  with  a  famaoe,  which  keeps  up  a  continual  dimfl 
through  the  pipes,  and  thus  the  subsoil  becomes  so  im- 
pregnated with  air,  that  when  the  connection  with  the 
atmosphere  is  dosed,  the  fire  continues  to  bum  in  conse- 
quence of  the  superabundant  oxygen  which  is  conveyed  to 
it  by  the  pipca. 


SuBUBBAN  Railway  Tbaffio.— Sib, — ^The  tardiness  of 
our  suburban  railways  is  fast  becoming  a  public  grievance, 
one  great  cause  of  it  being  the  time  consumed  in  taking 
up  and  setting  down  paasengers  at  the  frequent  stations ; 
if  a  more  expeditious  mode  of  doing  this  could  be  dis- 
covered, railways  near  the  metropolis  might  yet  fulfil  the 
hopes  that  have  been  formed  of  them.    1  believe  I  have 
discovered  this  <'  more  expeditious  mode,'*  which  1  will 
describe  as   briefly  as   possible.      1   may  premise  that 
specially-constructed  carriages  would  be  required,  and  the 
addition  of  sidings  to  the  stations  which  have  not  got 
them  already ;  but  this  is  merely  a  fioancitil  question. 
The  plan  is  to  have  a  passage  through  all  the  cardages, 
so  that  the  train  would  communicate  from  end  to  etid,  and 
at  the  rear  to  have  a  setting-down  carriage,  so  that  the 
passengers  who  may  wish  to  get  out  at  any  particular 
station  have  only  to  seat  themselves  in  the  last  carriage, 
which  the  guard  uncouples,  and  stops  by  application  of 
break  power.     Thus  far  my  plan  is  tiimple  enough,  and  not 
by  any  m^ana  original.     The  real  ditficulty,  however,  is 
the  taking  up    paflsengers   when    the    train  is  on  the 
move,  and  this  1  propose  should  be  done  as  follows : — A 
carriage  similar  to  the  one  cast  off  by  the  train  should  be 
in  waiting  in  a  siding,  with  the  passengers  in  it,  an')  this 
carriage  the  passing  train  would  hitch  on  and  draw  after 
itself.      Here,  however,  are  two  practical  liiflionltiei* ;  one 
is  to  make  the  passing  train  catch  up  the  end  of  the  rope 
belonging  to  the  waiting  carriage, — but  this  problem  any 
mechanic  would  readily  solve,  so,  instead  of  talcing  up 
space  to  describe  uiy  own  contrivance,  1  will  }iaFS  to  the 
next  difficulty,  which  is  to  get  rid  of,  or  diminish,  the 
shock  of  starting  to  the  passengers  in  the  carriage.     Of 
course,  if  this  cannot  be  done,  the  whole  plan  talU  to 
the  ground ;  but  I  think  it  can  be  effected  in  this  way  : 
The  rope  by  which  the  carriage  is  drawn  to  the  train 
should  be  wound  round  a  drum  containing  a  strong  spring, 
so  by  this  means  the  strain  would  be  gradually  applied. 
The  strength  of  the  spring  would  have  to  be  proportioned 
to  the  force  requisite  to  move  the  carriage — I  suppose 
about  double — so  that  when  the  rope  would  be  half  drawn 
out  the  carriage  would  begin  to  move,  the  speed  of  course 
rapidly  increasing  until  it  nearly  equalled  that  of  the 
train.    The  action  of  the  spring  could  then  bo  suspended 
by  means  of  a  break  applied  to  the  drum,  and  the  newly < 
attached  carriage  would  then  attain  a  speed  equal  to  that 
of  the  train,  although  at  a  considerable  distance  from  it. 
There  are  various  ways  in  which  the  carriage  might  be  made 
to  catch  up  the  train,  either  by  checking  the  speed  of  the 
engine  at  this  point,  or  by  manual  labour  in  the  carriage, 
or  by  both.    When  the  carriage  is  coupled  to  the  train, 
the  new  passengers  would  go  to  the  body  of  the  train, 
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ind  those  wishing  to  be  set  down  at  the  next  station  would 
take  their  places  in  the  rear  carriagp,  which  would  then  be 
cast  off  and  another  taken,  and  so  on  at  every  station. 
The  practicability  of  this  scheme  would,  I  think,  be  de 
termined  by  the  answers  to  these  two  questions :— First, 
what  is  the  maximum  of  speed  at  which  the  operation  ot 
bitching  on  would  be  possible  ?  Secondly,  what  is  the 
minimum  of  speed  which  would  effect  a  saving  of  time 
considerable  ^otigh  to  make  it  worth  while  to  adopt  this 
plan  ?  Now  if  the  maximum  in  the  one  case  eqaids  or 
exceeds  the  minimam  in  the  other,  the  scheme  may  be 
oonsidered  worthy  of  adoption.  For  my  own  part  I  can 
see  no  reason  why  the  operation  described  should  not  be 
possible  at  a  speed  of  from  six  to  ten  miles  an  hour— 
perhaps  more ;  while,  on  the  other  hand,  it  appears  to  me 
that  if  it  were  possible  at  any  speed— if  only  at  two  miles 
an  hoar,  or  even  less,  provided  the  train  did  not  actually 
stop— the  plan  would  be  advantageous.  I  do  not  propose 
this  system  for  general  adoption,  but  only  for  a 
^•^™>1«  out  of  London,  where,  in  fact,  the  passenger- 
traflSc  on  some  lines,  under  the  present  plan,  has 
almost  grown  unmanageable.  Beyond  that  distance 
passengers  could  change  into  ordinary  trains.  With 
this  slight  sketch  of  my  scheme,  1  leave  it  to  the 
judgment  of  those  of  your  readers  who  are  convenant 
with  the  subject.  For  my  own  part  1  can  only  say  that 
If  it  be  impracticable,  I  should  be  glad  to  be  convinced 
of  this  as  quickly  as  possible.— I  am,  &c.,  James  Biqby 
Smith. 
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Notice  to  Members. 

The  One-Hundred-and-Twelfth  Session  of 
tlie  Society,  will  commence  on  Wednesday,  the 
1 6th  November,  when  the  Opening  Address 
will  be  delivered  by  Wm.  Hawbs,  Esq.,  F.G.S., 
Chairman  of  the  Council. 

The  following  are  the  dates  of  the  Wednesday 
evening  meetings,  the  chair  being  taken  at 
Eight  o'clock : — 

1865.  November — 

„     December   6 

1866.  January — 

February    •....«  7 

March 7 

April   4 

May 2 

June    — 

For  the  Meetings  previous  to  Ohristmas,  the 
following  arrangements  have  been  made : — 

NoTEKBBB  15. — Chairman' i  Opening  Address. 

NoYBMBBR  22. — "On  Water  Supply,  especially  in 
Kural  Parishes  and  Districts."  By  J,  Bailey  Denton, 
Esq. 

KoTEMBEn  29. — "  On  the  Proposed  Purchase  of  Bail- 
ways  by  the  Gk>yemment."  By  William  Hawbs,  Esq., 
F.a.8. 

Dscembeh  6.—"  On  London  MOk."  By  J.  Chalmbbs 
Morton,  Esq. 

Degexbeb  18. — "On  the  Graphotype,  a  Process  for 
producing  from  Drawings,  Blocks  ror  Surface  Print- 
ing."    By  HsTBT  Frrz-Coox,  Esq. 

Decxmbeb  20. — "  On  Parkesine,  its  Composition,  Ma- 
nu£Bu;ture,  and  Uses.    By  Owen  Bowland,  Esq. 

The  Cantor  Lectures  for  the  ensuing  Session 

*  The  Anniud  0«neral  Meeting:  the  Chair  will  he  taken  at  Four 
o'olock.    No  Viiiton  M*  admitted  to  thif  Meeting. 


will  consist  of  Three  Oourses,  to  be  delivered  by 
G.  W.  Hastings,  Esq.,  LL.D.,  Barrister-at-law ; 
Fleemino  Jbnkin,  Esq.,  F.R.S.;  and  Dr.  F, 
Grace  Calvert,  F.R.S. 

The  foUowing  are  the  particulars  of  Mr, 
Hastings's  course : — 

Lectube  L — Monday,  Novembee  27th.  —  "The 
Effects  of  the  Discovery  of  the  Precious  Metals  on  the 
Ancient  Civilisation  of  the  Mediterranean." 

Lectube  II. — Monday,  December  4th.  —  "The 
Effects  of  the  Discovery  of  the  Precious  Metals  on 
Modem  Civilisation. 

Lectube  in. — Monday,  Dboembeb  11th.  —  "On 
Copyright." 

Lecture  IV.  —  Monday,  December  18th.  —  "On 
Limited  Liability." 

The  chair  wiU  be  taken  each  evening  at 
Eight  o'clock. 

These  Lectures  are  open  to  Members,  each  of 
whom  has  the  privilege  of  introducing  one  Friend 
to  each  Lecture. 


♦ 

CANTOR  LECTURES. 

'(On  bomb  or  the  most  impobtant  Chemical  Dib- 
ooveeibs  made  within  the  last  Two  Yeabs."  By 
Db.  F.  Cbaob  Oalvebt,  F.R.S.,  F.C.S, 

Lectubb  IV. 

Dblivebxd  ox  Tuesday,  the  2dTH  of  Afbil,  1865. 

On  some  of  the  Diacooeriee  in  Agricultural  Chemulfy. 

I  shall  in  this  lecture  follow  the  same  plan  as  I  observed 
iQ  my  last  (No.  8),  taking  a  general  view  of  the  subject 
under  consideration,  and  introducing  as  1  proceed  some  of 
the  most  important  disco  «reries  which  have  been  published 
of  late  on  each  particular  subject.  By  adopting  thiB  plan  I 
shall,  on  the  one  hand,  avoid  publishing  a  mere  review  of 
the  results  obtained,  and  on  the  other,  I  shall  be  enabled 
to  give  a  general  outline  of  the  views  entertained  by  most 
chemists  of  the  present  day  on  the  subject  of  Agricultural 
Chemistry.  You  will  also  be  better  prepared  to  appre- 
ciate the  value  of  the  important  discoveries  made  by  our 
own  countrymen,  who,  1  am  happy  to  say,  are  not  sor- 
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passed  in  that  branch  of  applied  chemistry  by  any  other 
dass  of  chemists  existing  on  the  Continent. 

The  largest  imrnber  of  organic  substances  are  composed 
of  only  three  elements  or  simple  bodies,  viz.,  carbon, 
hydrogen,  and  oxygen,  and  even  in  many  the  latter  sab- 
stance  is  absent — for  example,  in  many  essential  oils  and 
the  products  resulting  from  the  destructive  distillation  of 
organic  substances,  whilst  Uiose  which  contain  oxygen  are 
chiefly  represented  by  starches,  gums,  resins,  organic  acids, 
and  fixed  oils ;  another  class,  such  as  morphine,  quinine, 
and  indigo,  contain  nitrogen,  in  addition  to  the  substances 
mentioned.  There  is  another  class  of  substances,  limited 
in  number,  which  contain  sulphur  and  phosphorus  besides 
the  four  elements  above  citea ;  these  are  represented  by 
albumen,  corresponding  to  the  white  of  an  egg,  or  the 
serum  of  blood  m  animals ;  flbrine,  represented  in  animals 
by  the  clot  of  blood  ;  caseine,  characterised  in  animals  by. 
the  curd  of  milk.  Therefore  the  whole  of  the  organic 
matter  of  the  vegetable  kisgdom  is  represented  by  the 
uniting  together  in  various  portions  (influenced  by  par- 
ticular molecular  arrangements)  of  six  elements,  via., 
carbon,  bydrogeo,  oxygen,  nitrogen,  sulphur,  and  phos- 
phorus. 

Although  organic  matters  are  composed  of  two  or  more 
of  these  elementary  substances,  they  are  never  found  in 
vegetable  matters  in  their  pure  and  isolated  condition. 
They  are  always  combined  with  a  certain  quantity  of 
mineral  matters  which  appear  essential  to  the  healthy 
condition  of  plants,  and  are,  so  far  as  we  know,  essential 
to  the  formation  of  the  organic  bodies  themselves.  Thus 
chemists  have  ascertained  that  plants  generally  contain 
Utne)  potash,  soda,  magnesia,  oxiae  of  iron,  sulphuric  add, 
phosphoric  acid,  &c. 

Let  us  examine  the  principal  sources  from  which  plants 
derive  the  elements  essentisj  to  their  formation,  growth, 
or  healthy  progress.  The  most  important  element  of  all 
vegetable  substances,  and  which,  in  fact,  chai-acterises  all 
organic  matter,  is  carbon,  or  what  is  commonly  called 
chai-coal.  This  element  is  derived  entirely  in  vegetables 
from  a  colourless,  invisible,  and  slightly  acid  gas,  having 
a  specific  gravity  of  1*52,  and  also  sparingly  soluble  in 
water — I  mean  carbonic  acid.  Tou  will  easily  conceive, 
on  reflection,  what  an  enormous  proportion  of  carbonic 
acid  must  be  produced  annually,  when  you  consider  the 
vast  amount  of  vegetation  which  surrounds  us,  pi'oduced 
either  by  the  hand  of  man,  under  the  inflneoce  of  the 
plough,  and  other  instruments,  or  by  the  rapid  growth  of 
trees  and  other  vegetation  which  covers  our  hills  and 
mountains.  In  truth  the  Divine  Being  has  provided  for 
an  abundant  supply,  for  there  exist  many  sources  of  pro- 
duction of  this  gas  so  necessary  to  vegetation.  It  is  use- 
less to  record  here  the  well-known  modes  of  producing  this 
gas  by  respiration  and  combustion,  but  I  wisn  to  call  your 
attention  to  some  more  special  sources  of  its  production 
with  which  you  may  not  be  so  perfectly  acquamted.  M. 
F.  Eulhmann,  a  well-known  chemist,  published  in  1861 
and  1862  a  most  interesting  series  of  papers  on  the  pro- 
duction of  carbonic  acid  through  the  oxidation  and  reduc- 
tion of  the  oxides  of  iron  by  their  contact  with  organic 
matter.  Thus  he  found  that,  if  he  took  a  clod  of  earth,  | 
the  bulk  of  the  iron  existing  on  its  surface  was  in  a  state 
of  peroxide,  mixed  with  a  small  quantity  of  protoxide, 
whilst  towards  the  interior  of  the  soil  the  reverse  was 
observed.  M.  Eulhmann  thus  found  that  the  oxygen  of 
the  oxide  of  iron  was  conveyed  to  the  organic  matter  to 
convert  it  into  carbonic  acid.  He  further  made  the  re- 
mark that  sulphate  of  lime  was,  as  M.  Chevreul  had 
already  observed,  a  powerful  oxidising  agent,  or  served  as 
a  conveyor  of  the  oxygen  of  the  atmosphere  to  the  organic 
matter  existing  in  soils,  the  sulphate  of  lime  becoming 
converted  into  sulpburet  of  calcium.    These  results  ex- 

Slain  certain  facts  observed  by  two  learned  chemists, 
IM.  Boussingault  and  Loewig,  who  found  that  there 
existed  large  quantities  of  carbonic  acid  in  cultivated  soils, 
and  especially  in  those  that  were  highly  manured,  and 
that  the  production  of  this  gas  was  contmuous  and  most 


abundant.  The  following  table,  taken  ftom  their  rvaicber 
will  satisfy  you,  I  hope,  of  tile  eon««tneis  of  Uit  ibim 
MsertioQ  ;-^ 

GABBomo  AoiD. 

Air (H 

Recently  manured  soil M-6 

ti  If  ft    •».... • Zoo'3 

Vineyard    282-4 

Forest  loam   706 

Forest  land    882 

Soil  rich  in  manure  420-6 

Meadow 161-8 

Another  source  of  the  production  of  carbonic  acid  pi 
is  one  lately  pointed  out  by  a  gentleman  whom  I  dted 
last  year  with  great,  but  not  exaggerated  praise,  ssi  sk- 
cessml  demonstrator  of  the  untruth  of  the  theory  of  ipos- 
taoeons  generation.  M.  Pasteur  has  demonstrated  thu 
wherever  there  is  decay  there  is  life— that,  in  fact,  ttienfi! 
decay  of  organic  matter  depends  in  a  great  mearais  on  tk 
existence  imd  maintenance  of  miorosoopie  beings,  tni. 
as  I  stated  in  my  last  year's  lecture,  death  ii  life.  Fi 
M.  Pasteur  has  slbown  that  in  all  decaying  matter  eipoai 
to  the  atmosphere,  there  exist  myooderme  whish  ant 
the  oxygen  of  the  atmosphere  to  the  organic  matter,  oob- 
verting  its  carbon  into  carbonic  acid,  its  hydrogen  iato 
water,  its  sulphur  into  sulphuric  acid,  its  phosphorus  iot.^ 
phosphoric  acid.  As  to  its  nitrogen,  other  chemical  ictioa 
come  into  play.  There  is  still  another  source  of  prodoc- 
tion  of  carbonic  acid,  which  I  oaanot  pass  by  in  silence, ix 
though  at  the  present  day  its  aetivity  ie  deoreased  bj  tk 
better  cultivation  of  land,  its  influence  must  have  best 
very  great  when  men  were  less  numerous  on  the  laiiiK 
of  our  planet,  and  no  doubt,  even  now,  that  soern "' 
production  of  carbonic  aoid  plays  a  great  pari  in  tbt 
vegetation  of  wild  forests  such  as  those  (rf'  Northern  td 
Southern  America.  Dr.  Lyon  Playfair,  Mr.  J.  A  Bn- 
some,  and  M.  Morin,  proved  some  yean  since  that  oert^ 
small  vegetable  substances,  known  under  the  Dssie  rf 
confervfs  and  algss,  had  the  property,  under  the  infloM 
of  light,  of  deoom posing  oarbonic  aod ;  while,  on  tbcoofi- 
trary,  in  diffused  light  or  darkness  they  yield  carboDieaoi 
Strange  it  is  to  think  that  often  some  of  the  trees  of  theff 
wild  forests  carry  on  their  sorftee  or  tiieir  bark  the  vcf- 
tables  which  are  to  destn^  them  by  afaeorhiag  tbsirM^ 
and  to  feed  them  by  liberating  the  carbonio  am  tmstkl 
to  their  growth.  As  to  the  confervse,  which  exist  >> 
marshy  lands,  pool^  and  other  stagnant  waters,  tber  ^ 
appear  by  the  hand  of  man  as  he  drains  the  land  lai 
improves  it  for  agricultural  purposes.  Notwhbitaodisf 
the  abundant  sources  of  the  production  of  earbooic  >oi< 
the  atmosphere  appears  to  contain  but  a  minute  qointitr. 
viz.,  four  parts  in  10,000.  This  foot  may  be  regarded  > 
owing,  first,  to  a  law  discovered  by  Dalton  of  ^ 
extraordinary  property  which  gasee  have  of  bein^  diffo»^ 
and  mingUng  together ;  secondly,  to  the  immeoflty  (/tb^ 
atmosphere  as  compared  even  with  the  abundant  woros 
of  carbonio  acid  ;  thirdly,  to  its  removal  by  cod^ 
vegetation,  either  on  land  or  in  the  ocean ;  fovibly.  ^, 
a  great  portion  of  the  carbonic  aoid  which  is  produR< 
in  the  interior  of  soils  is  absorbed  by  the  spoDge^?^  <^ 
plants.  Liebig  calculated,  some  yean  since,  that  i/  ^ 
sonraes  of  production  of  earbonie  acid  were  to  oesw,  >» 
the  present  state  of  vegetation  on  the  soriaoe  of  our  pk»< 
still  continued,  there  was  a  sufficient  amount  of  carbon 
aoid  in  the  atmosphere  to  maintain  it  in  fuU  Kti^itr 
for  a  great  number  of  years.  As  to  the  deeoiDpoitt>^ 
of  carbonic  acid  by  the  leaves  of  plants  under  the  iofli«D ' 
of  the  chemical  rays  of  light-HKientifio  pohils  wbiehiu^ 
engaged  the  attention  of  many  chemists,  among  vhon  | 
may  cite  Boussingault,  Dr.  aUdstone,  GrifiweodtfS.  t^ 
others,  it  is  unneceflsary  that  I  should  do  more  tiitf 
state  that  the  carbon  of  the  carbonic  acid  is  retained  r 
the  plant  and  contributes  to  produce  the  organic  aa^^^^ 
which  form  the  frame  of  it,  whilst  the  oxygen  ie  liwr»^ 
in  a  pure  state  to  cootribute  again  to  the  reprodoci^oo  « 


JOUBNAIi  OF  THE  SOCIETY  OF  ABTS,  Ootomr  27, 1866.  741 


»rbonio  ftoid  bj  filing  itself  xm  the  owbikD  of  decaying 
natter,  or  th«t  which  isprodooed  byeombuetionoraDiiDAl 
eapiration. 

NiTBooBV.^— The  absorption  and  fizaftion  of  nitrogen  in 
ilanta  are  of  the  highest  importanee  to  vegetation*  and 
lo  bubjeot  has  more  engaged  the  attention  of  ohemists 
jid  agricultnriats  than  the  asoertatniog  how  nitK^en  was 
applied  to  plants,  for  if  the  quantity  of  nitrogen  is  found 
lut  in  small  qnantities  in  plants,  still  its  supply  to  vege* 
aticm  is  essential  to  the  growth  and  health  of  those  plants. 
Che  quantity  of  nitrogen  that  a  plant  requires  is  but 
imall,  but  BtiU  as  it  is  an  essential  element  to  the  forma* 
ion  of  nitrogenated  substances,  and  as  these  are  always 
bond  most  abundant  in  all  newly-formed  vegetable 
natters,  such  as  the  germ  ftom  the  seed  or  the  sprout  of 
he  plant,  nitrogen  must  be  freely  supplied  by  theagrioul* 
iorist  if  he  wishes  to  obtain  an  abundant  crop. 

Liebig's  publications  of  1841,  proving  the  identity  of  the 
litrogeDated  substances  of  plants,  snob  as  albumen,  fibrine, 
saseine  (legumine),  with  those  existing  in  animals,  and  the 
Kzaggerat^  views  entertained  by  Bonssingault  and  Fbyen 
>n  the  value  of  manures  in  accordance  with  the  quantity 
»f  nitrogen  they  contain,  led  many  chemists  to  investigate 
whether  the  nitrogen  which  plants  require  for  the  pro* 
taction  of  these  nitrogenated  snbstances  was  derived 
nther  from  the  atmosphere 'in  its  gaseous  form,  or 
Tom  ammonia  or  nitric  acid  ezistmg  also  in  the 
atmosphere  or  hi  the  soils  in  which  the  plants  grew.  An 
animated  discussion,  based  upon  a  long  series  of  researohes, 
ensued  between  Boussingault  and  VUle,  the  ktter  con- 
wnding  that  plants  could  absorb  nitrogen  from  the 
fctmoepbere  and  fix  it  as  a  part  of  their  organism ;  the 
former  contending  that  the  nitrogen  contained  in  plants 
was  derived  either  from  ammonia  or  nitric  acid.  This 
liscuasion  was  still  proceeding  when  Mr.  Lawes  and  Drs. 
Gilbert  and  Pugh  publish^,  in  the  '*  Memoirs  of  the 
Chemical  Society  of  London,"  1868,  such  a  complete  and 
elaborate  series  of  researches  that  chemists  came  to  the 
conclusion  that  the  nitrogen  existing  in  plants  was  not 
lerived  from  the  atmosphere  as  nitrogen.  There  can 
\»  no  doubt  that  the  general  tendency  of  sdentifia  as 
well  as  practical  ^vestigation,  as  above  stated,  proves 
that  it  is  most  probably  under  the  form  of  nitric  acid,  or 
more  so  in  a  state  of  nitrates,  that  nitrogen  penetfates  into 
plants,  and  becomes  one  of  the  essential  elements  of  the 
formation  of  albumen,  fibrine,  legumine,  or  other  nitro- 
B^enated  substances  which  are  found  existing  in  vege- 
tables. We  shall  as  we  prooeed  go  more  deeply  into 
ftiese  interesting  data,  connected  not  only  in  a  scientific 
point  of  view  with  agriculture,  but  having  a  most  im- 
portant besring  on  its  practical  progress;  and  to  give 
yon  here  only  one  example  of  the  importance  of  the  sub- 
ject under  consideration,  1  may  be  allowed  to  cite  the  thou- 
sands of  tons  ot  guano,  which  have  been  imported  into 
this  country  with  a  view' of  supplying  to  plants  the 
nitrogen  they  require  for  active  vegetation.  In  fact,  so 
much  importance  was  attached  some  twenty  years  ago  to 
the  presence,  and  more  so  to  the  amount,  of  nitrogen  in 
a  manure,  that  the  whole  of  its  commeroial  value  was 
based  upon  the  real  amount  of  nitrogen  it  contained ;  and 


although  in  the  present  day  these  views  have  been  greatly 
modified  by  tbe  publications  of  Liebig,  which  have  shown 
that  for  the  healthv  growth  of  plants  certain  mineral 
matters  are  essential,  and  if  not  so  essential  as  nltn^en, 
are  as  important,  still  the  commeroial  value  of  a  manure 
at  the  present  day  depends,  in  a  great  measure,  on  the 
amount  of  nitrogenated  matter  which  it  contains ;  and 
there  can  be  no  doubt  that  the  ardent  disoosslons  which 
have  taken  place  between  the  chemists  who  were  in  fovuur 
of  attributing  the  whole  of  the  value  of  a  manure  to 
nitrogen,  and  Liebig,  who  denied  these  viewsi  and  sup- 
ported, with  his  usual  indomitable  spirit,  his  all-exclusive 
mineral  theory,  led  to  the  conclusion  that  if  plants  ean 
live  without  the  addition  of  manures,  stiU  that  the  use  of 
them  stimulates  vegetation  in  a  marked  degree. 

These  views  of  Liebig  were  based  on  the  fact  that 
after  he  had  noticed  trees  growing  on  a  barren  rock, 
he  asked,  whence  did  these  trees  derive  the  ele* 
ments  necessary  to  the  foimation  of  the  organie  tisnies 
which  entered  into  their  composition.  The  reply  wa« 
obvious— from  the  atmosphere.  Therefore,  if  we  give  to 
plants  the  mineral  elements,  they  can  derive  their  or-i 
ganio  construction  irom  the  elements  existing  in  the  at* 
mosphere,  and  to  substantiate  those  views,  he  discovered  in 
rain  water,  collected  in  the  open  country,  away  from  all 
sources  of  pollution,  nitrate  of  ammonia,  results  which  were 
confirmed  by  Dr.  Lyon  Play  fair,  and  by  the  reseaiches  of 
Barrall,  which  are  shown  in  the  following  table  :— 

Rajs  Wateb. — Pabis. 

Nitrogen  4 7*989 

Ammonia ..« 2*769 

Nitric  acid   21*800 

Chlorine  1-946 

Lime 5-897 

Magnesia 2*300 

No  doubt  the  views  of  Liebig  are  correct  in  theory,  and 
will  suffice  for  a  slow  and  feeble  vegetation,  but  will  not 
answer  the  requirements  of  autive  husbandry,  especially 
with  heavy  rents,  and  this  has  been  demonstrated  beyond 
all  doubt  by  the  elaborate  researches  pursued  for  years 
and  at  a  great  expense,  by  Mr.  Lawes  and  Dr.  Gilbert, 
who  prov^  that  if,  on  the  one  hand,  an  addition  of  a 
certain  proportion  of  nitrogen  is  essential  to  vegetation, 
on  the  other  a  due  regard  must  be  paid  to  the  nature 
and  the  amount  of  the  mineral  matters  supplied  to  crops 
according  to  their  peculiar  requirements,  as  shown  by  the 
following  tables : — 

QUAMTITT  OF  WbEAT  OH   SUOB  LaND  12  TO  20  TbABS. 

BndittlB  per  A«re* 

Farmyard  manure 36 

Unmanured 15 

Super  phosphate  of  lime   18 

Salts  of  ammonia  22 

Salts  of  ammonia  1  qq 

Mixed  mineral  mannre  J    " 

Nitrate  of  soda  25 

Nitrate  of  soda  1  04 

Mixed  mineral  manure  j    


TaSIiE  showinq  thb 

Effect  of 

Akiconu  Salts  and  Mixed  Mineral  Manube. 

Drtntd  Com  per  Acre  in  BusheU  and  Pteh. 

Plot. 

18£2. 

1853. 

1866. 

1866. 

1857. 

1868. 

1869. 

I8S0. 

1861. 

186-2. 

1863. 

1864. 

Ayenge. 

B.    r. 

B,     P. 

B.     P. 

B.     p. 

B.     P. 

B.    p. 

B.     P. 

B.    p. 

B.     P. 

B.     P. 

B.     P. 

B.     p. 

B.    p. 

8 

13    3 

5    8 

21     0 

17    0 

14    2 

19    8 

18    0 

18    1 

12    3 

11      1 

16    0,17     1 

15    2 

•*• 

Unmanmred. 

5 

16    8 

10    024    0 

18    1 

19    2 

23    3 

19    020    2 

18    3 

15     1 

17    819    2 

18    1 

2    8 

Mineral  Manure. 

17 

24    8 

8    244    0 

18    0 

31     0 

26    1 

33    2  20    2 

25    1 

18    2 

27    8  21     1 

18    8 

3    1 

Mineral  Manure 

18 

14     1 

19    1 

23    8 

38    0 

16    3 

40    2 

21    3 

32    2 

15    8 

32    8 

18    2  46    1 

32    2 

17    0 

&  Ammonia  Salts 

10  a 

21    8 

9    834    1 

19    3 

24    0 

29    0 

22    3 

18    3 

15    0 

12    3 

23    039    0 

22    2 

7    0 

Ammonia  Salts 

10  B 

22    0 

16    2id9    0 

28    0 

27    2 

34    2 

27    3 

25    2 

18    2 

15    3 

24    848    2 

26    8 

11     1 

alone. 

Avr   " 

f  Ammonia  Salts  & 

7 

26    3 

23    2 

45    1 

83    0 

86    8 

44    8 

39    0 

34    2 

27    2 

34    3 

35    353    2 

36    1 

20    3 

Mineral  Manure. 
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From  these  pimotical  resalts,  and  many  others  which 
will  be  foDsd  in  the  papers  published  by  Mr.  Lawes, 
F.R.8.,  and  Dr.  Gilbert,  F.B.S,  in  the  Journal  of  the 
AgrieuUurol  Society  of  JSn^and,  1868-4,  it  is  evident 
tiiat  in  this  case,  as  in  many  others  I  could  cite,  extreme 
views  always  bring  a  medium  result  which  time  gene- 
rally confirms  as  the  correct  one. 

I  shall  have  to  refer  more  minutely  to  these  theories 
as  I  proceed  with  my  lecture.  Let  me,  meanwhile,  call 
your  attention  to  several  chemical  reactions  which  tend 
to  modify  oi^anic  matter,  and  render  it  fit  to  penetrate 
into  plants,  so  as  to  enable  them  to  yield  the  nitrogen  so 
essential  to  vegetation.  If  the  conversion  of  nitrogen 
into  nitric  acid,  under  the  inflnence  of  certain  mineral 
substances,  has  been  known  by  its  results  for  a  long  period 
in  what  is  called  the  nitrification  in  the  walls  of  our 
dwellings,  still  the  demonstration  of  the  conversion  of 
ammonia  into  nitric  acid  is  the  result  of  comparatively 
recent  researches.  Even  at  the  present  day  on  the 
Continent  it  is  believed  (except  by  scientific  men]  that 
the  moon  has  a  great  inflnence  on  the  production  of 
nitre  in  the  walls  of  dweUings.  Now,  it  is  not  the 
moon  which  has  that  power,  but  the  sun,  and  as  both 
move  in  the  same  direction  the  influence  of  one  must  be 
affected  by  the  other,  for  as  we  know  from  the  researches 
of  Bunsen  and  others,  as  stated  in  my  first  lecture,  that 
the  intensity  of  chemical  rays  is  in  ratio  with  the  in- 
tensity of  light,  it  follows  that  it  is  the  chemical  rays  of 
the  sun  whidi  affect  the  oonvenion,  and  not  the  rays  of 
the  moon.  At  all  events  it  is  easy  to  conceive  how 
ammonia  can  be  converted  into  nitric  acid  in  the  walls  of 
our  dwellings,  for  sulphate  of  lime  has  the  power  of  con- 
densing ammonia,  and  no  doubt,  as  demonstrated  by  Eulh- 
mann,  of  yielding  its  oxygen,  thus  converting  its  hydrogen 
into  water,  and  its  nitrogen  into  nitric  acid,  which  in  its 
turn  destroys  the  nilphuret  of  calcium,  giving  birth  to 
nitrate  of  lime.  We  all  know  that  formerly,  not  only 
the  rubbifih  from  our  dwellings  was  used  as  a  means  of 
obtaining  the  nitre  which  was  required  to  manufacture  the 
gunpowder  used  at  that  period,  but  that  artificial  nitre 
beds  were  prepared  so  as  to  yield  the  nitrate  of  potash  re- 
quired for  war  purposes.  Even  until  recently,  in  Switzer- 
land and  Norway,  the  peasantry  were  subjected  to  a  tax  of 
supplying  the  government  every  year  with  a  certain 
weight  of  nitre  which  those  governments  required  for  the 
preparation  of  gtmpowder.  Many  researches  have  been 
undertaken  to  try  and  throw  lighten  the  chemical  changes 
which  take  place  in  the  conversion  of  the  nitrogenated 
organic  matter  existing  in  such  bodies  into  nitrates.  The 
most  interesting  series  of  researches  published  on  this 
subject  are  those  due  to  M.  Millon,  which  you  will  find 
in  the  Compiea  Rendue  de  rAcademie  de  Seieneeti  1864,  in 
which  he  has  shown  that  the  production  of  nitre  is  in 
ratio  with  the  quantity  of  vegetable  matter,  especially 
humic  acid,  that  a  soil  contains,  and  that  the  most  favour- 
able land  for  the  production  of  nitre  is  that  which  is  called 
mould  by  gardeners.  He  further  ascertained  that  if  he 
made  a  mixture  composed  of  ordinary  earth,  20  parts, 
ashes,  4,  mould,  8,  the  pioduction  of  nitre  was  most 
active,  and  alco  that  the  oxygen  of  the  air  had  a  great 
influence  on  its  production,  converting  the  ammonia  re- 
sulting from  the  decay  of  the  organic  matter  into  nitric 
acid. 

These  facts  are  well  illustrated  in  the  following  table 
quoted  fiom  his  researches : — 

NiTBIFIOATIOK.  parts. 

f  Earth 20 

SoU  i  Ashes 4 

(Decayed  manure 8 

QnanUty  of  Nitre. 

Upper  Layer 440 

MMdle  do 441 

Bottom  do 009 

From  the  above  you  will  gather  that  in  the  upper  part 


of  a  bed  (1  metre  in  depth,  and  composed  at  ibm 
shown)  there  is  far  more  mtre  than  in  the  loirer  poitiM 
of  it.  These  researches  of  M.  Millon  Uirew  much  H^ 
on  ^ose  published  some  years  since  by  M.  BouiDgK: 
who  ascertained  the  rate  of  proportions  of  nitre  that  exisi 
in  various  qualities  of  soils  and  also  the  inflaoMj 
manured  land  on  the  production  of  nitre  in  soiU.  Ila 
M.  Boussingault  founa  that  the  quantity  of  nitre  in  mb- 
manured  Isnd  was  a  mere  trace ;  in  uncultivated  had  tei 
were  from  1  to  0*5  in  1,000  parts  of  soil,  whilst  in  colthitei 
land,  and  in  highly  manured  ground,  18  parts  in  1,000.  h 
further  observed  that  if  he  manured  a  piece  of  Und.ite 
7  days  there  were  12  parts  of  nitre  per  1.000;  is  II 
days,  81  parts  ;  in  16  days  more  233 ;  in  15  dayi  wan 
280 ;  and  in  16  days  further  260 ;  and  then  the  qoutitT 
deci-eased  rapidly.  M.  Millon  has  clearly  demoonk^ 
that  the  substance  which  first  absorbs,  and  then  hdpitk* 
conversion  of  the  ammonia  into  nitric  add,  ii  the » 
known  by  chemists  under  the  name  of  humine  or  base 
acid.  The  presence  of  a  small  quantity  of  nitnitttk 
traces  of  nitre  in  uncultivated  land  may  be  due  to  tK 
different  sources. 

First,  Liebig,  as  we  have  already  stated,  demooitnted 
some  years  since,  and  his  results  have  been  coofimwd  tf 
other  chemists,  that  there  always  exist  in  the  stnoipben 
small  quantities  of  nitric  aoid,  which  are  brought  donts 
the  soil  by  rain-falls. 

Secondly,  M.  Gloez  has  recently  demonstrated  thittb 
mere  passage  of  purified  air  over  porous  sabeUsos  i 
su£Bcient  to  force  a  small  amount  of  air  andoxygsi? 
combine  together  so  as  to  produce  a  small  qusntity  i 
nitric  aoid.  Further,  all  soils,  so  far  as  we  ire  iv. 
contain  organic  matter,  with  which  the  soil  coma  s 
contact  from  time  to  time.  The  tenacity  with  t^ 
soils  retain  organic  matter  is  very  remarkable,  b 
Uraldini  has  lately  proved  that  if  you  treat  a  soil  ttm 
times  with  strong  muriatic  acid,  and  wash  the  re^ 
with  water  so  as  to  remove  all  traces  of  acid.itills 
that  residue  you  will  find  the  presence  of  orgsnic  mtxfe- 
The  following  researches  prove  that  the  nature  of  tbi 
organic  matter  may  be  either  considered  ai  \^, 
similar  to  humine,  as  shown  by  M.  Jlilloo,  or  m^ 
to  cellulose,  as  shown  by  Verdeuil,  or  of  a  nitrogeoited 
nature,  as  demonstrated  by  Baron  PHul  Theoard.  I^ 
elaborate  researches  of  this  gentleman  are  most  mtec^ 
ing  in  many  points  of  view,  and,  without  eoteriog  i^^ 
details,  allow  me  to  state  that  he  has  extracted  &^ 
decayed  dung,  as  well  as  from  soils,  an  acid  vki> 
he  has  called  fumic  add.  This  nitrogenated  odd » 
insoluble  in  water,  but  freely  soluble  in  weak  to- 
moniacal  liquors,  thus  facilitating  its  absorption  br  Ki> 
when  rotten  dung  Is  laid  on  land  as  a  nianore.  £a 
this  solubility  of  the  fumate  of  ammonia  soon  di»appess 
for  immediately  that  fumic  add  comes  in  cootaet  «i'^ 
peroxide  of  iron  or  oxide  of  aluminium  (aloiniu]'- 
forms  an  insoluble  compound,  which  preeenu  gnz^« 
stability,  explaining  at  once  how  land  manured  ooe^ei*' 
can  retain  with  tenacity  the  essential  nitrogeiutcd  ek- 
roents  of  the  manure  which  it  had  one,  two,  or  thn:< 
years  previously.  What  enhances  the  value  of  t^ 
recent  researches  is  that  Baron  Theuard  has  sccoeeded  s 
prodndng  artificially  the  acid  which  he  has  diseovered  a 
rotten  dune,  and  that  by  simply  heating  starch,  a^ 
gum,  or  substances  existing  in  straw  and  other  vegettf-^ 
matters,  with  ammoniacal  salts  or  nitrates,  it  M 
employed  by  him  as  a  substitute  for  what  we  may  ccaxfn 
takes  place  under  the  slow  action  employed  by  oatot^ 
accomplish  her  general  purposes.  If  Bsiob  V»V 
views  respecting  the  importance  of  adding  Dinenl  sit- 
ters to  exhausted  soils  were  too  exclusive,  as  tending^ 
establish  that  it  was  necessary  to  use  other  v^laU^r 
animal  manures  for  a  farmer  to  produce  '"'°^^^?f|! 
crops,  still,  there  cannot  be  a  doubt  that  he  has  reod^ 
great  service  to  the  progress  of  agricultuial  ch«Bn<: 
by  drawing  the  attention  of  sdentific  men  to  the  gco^ 
composition  of  soils,  an4  enabling  them  to  point  ^'^"'^ 
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enential  mineral  sabiUuioes  that  a  soil  should  oontain  for 
it  to  claim  the  title  of  being  fertile. 

The  most  oomplete  aod  elaborate  researches  which  we 
possess  on  this  Intricate  sabject  are  due  to  one  of  oar  lead- 
ing agricnltnral  chemists,  Dr.  A.  Voelcker,  who  has 
pnblished  in  this  year's  Journal  of  the  Bayal  Affneultural 
Society  of  England  (p.  128)»  of  which  society  he  is  the 
appointed  chemist,  a  paper  on  some  of  the  causes  of  the 
nDprodactiveness  in  soils,  and  the  following  Uble  will 
give  yon  not  only  an  idea  of  the  extent  of  his  labours,  bat 
also  point  out  the  difference  there  is  in  the  composition  of 
soils,  and  that  if  in  a  soil  there  exists  a  great  excess  of 
one  substance,  as  compared  with  others  tlut  compose  it, 
that  soil  becomes  unproductive : — 

CoicpoeiTioir  of  UNPsonuoTiYs  Peat  Land,  Glat, 
Caloakbous,  and  Sakdt  Soil. 


Moisture   ...., 

Oigaoic  matter  and  water 
Oxides  of  iron  and  alumina 
Carbonate  of  lime    ...... 


Potash  and  aoda  

Phosphoric  add   

Sulphuric  acid 

Silica 

Insoluble  silicious  matter... 


1? 

1^ 

i 

u 

s 

•  •• 

2-65 

«  •• 

•  •» 

4-66 

7-94 

•780 

5^d3 

10-96 

78-807 

•39 

•86 

•825 

... 

•26 

traces 

•28 

•39 

•242 

•  •• 

•10 

l^546 

•  •• 

•80 

16-710 

86^19 

t  •• 

6090 

•  «« 

79-20 

100-000 

100-00 

100-00 

Pi 


4907 

10-88 

£•29 

•76 

•90 

•06 

1-04 

86-01 


Dr.  Voelcker  summed  up  his  researches  on  the  unproduc- 
tiveness of  soils  in  the  followiug  words : — 

"Having  spoken  at  some  length  of  a  variety  of  conditions 
which  appear  to  me  to  affect  the  fenility  of  the  land,  my 
sabject  perhaps  may  be  usefully  brought  to  a  dose  by  a 
brief  statement  of  what,  in  my  opinion,  the  chemical 
analysis  of  soils  can  determine,  and  what  it  necessarily 
must  leave  undecided. 

"  In  the  first  pUce  I  would  remark,  that  the  chemical 
analysis  of  soils  can  give  very  decided  answers  to  the  fol- 
lowing questions: — 

"  1  .^  Whether  or  not  barrenness  is  caused  by  the  presence 
of  an  injurious  substance,  such  as  sulphate  of  iron  or  sul- 
phide of  iron? 

"2.  Whether  soils  contain  common  salt,  nitrates,  or 
other  soluble  salts,  that  are  useful  when  highly  diluted, 
but  injurious  when  they  occur  too  abundantly  ? 

"  8.  Whether  or  not  barrenness  is  caused  by  the  prepon- 
derance of-— Organic  matter,  or  limef  or  sand,  or  pure 
clay? 

"  4.  Whether  sterility  is  caused  by  the  absence  or  defi- 
ciency of — 

"a.  Lime. 
<*  h.  Phosphoric  add. 
**  e.  AlkaUes,  especially  potash. 
"  d.  Or  avaikble  mineral  (ash-constitnents)  matters 
generally. 
**  6.  Whether  days  are  fertile  or  barren? 
^  "  6.  Whether  or  not  days  are  usefully  burnt  and  used 
m  that  state  as  manure  ? 
*'  7.  Whether  or  not  land  will  be  improved  by  liming? 
"  8.  Whether  it  is  better  to  apply  lime  or  marl  or  clay 
on  a  pariicnlar  soil  ? 

"  9.  Whether  special  manures,  such  as  superphosphate  or 
ammoniacal  salto,  can  be  used  (of  course  discreetly)  with- 
out  permanently  injuring  the  land,  or  whether  the  farmer 
should  rather  depend  upon  the  liberal  application  of  farm- 
yard-manure  that  he  may  restore  to  the  land  all  the  ele- 
ments of  fertility  lemoved  in  the  crops  ? 

;*  10.  What  kinds  of  artificial  manures  are  best  suited  to 
Bous  of  various  compositions  ? 


*•  11.  Whether  deep-ploughing  or  steam-cultivatioD  is 
likdy  to  be  useful  as  a  means  of  developing  the  natoral 
stores  of  plant-food  in  the  soil  ? 

"  12.  Whether  the  food  of  plants  in  the  aoQ  exists  in  an 
available  or  inert  condition  ?" 

{To  he  €<mimued.) 


Mablbobouoh  Bxadino  and  Mutual  Imfbovkioht 
SoouETT. — The  twenty-first  annual  report,  presented  at 
Michaelmas  last,  states  that,  although  neither  the  number 
of  members  nor  the  income  of  the  society  has  quite 
reached  that  of  the  preceding  year,  the  Indance  in  the 
treasurer's  hands  is  about  £2  more  than  at  the  corre- 
sponding period  of  last  year.  The  committee  having 
felt  it  their  duty  to  limit  the  number  of  their  lectures  for 
the  approaching  season,  have  yet  been  enabled  to  make 
such  engagements  as  cannot,  they  think,  fail  to  meet 
with  the  approval  of  the  members ;  they  have  also,  after 
much  consideration,  determined  not  to  issue  season 
tickets,  as  it  is  believed  ladies,  not  members  of  the  society, 
who  may  wish  to  attend  any  of  the  lectures  wiU  not  heri- 
tate  to  take  the  ordinary  tidcets  of  admission.  Owing 
to  the  prospect  of  a  less  snm  bdng  required  for  lecture 
|>urposes  this  year,  the  committee  think  it  would  be  de- 
sirable to  expend  the  sum,  which  it  is  hoped  will  thus  be 
available,  in  a  further  increase  of  the  sodety's  library. 
The  receipts  have  amounted  to  £169  3s.  9d.,  and  there  is 
a  balance  m  hand  of  £26  7s.  3d. 

South-Eastbbm  Railway  Mieohamios'  iNSTrrurioN. — 
The  report  for  the  half-year  ending  30th  September  last 
(being  the  thirty- sixth  report),  says  that  the  present  posi- 
tion of  the  Institution  ii  highly  satisfactory.  There  is 
always  a  diminution  in  the  attractions  of  institutions  of 
this  kind  during  the  summer  months,  but  on  this  occasion, 
however,  the  falling  off  has  not  been  so  great  as  formerly. 
The  present  number  of  members  is  215,  being  an  increase 
of  SO  over  the  conesponding  period  of  last  year.  Three 
volumes  have  been  added  to  the  library  during  the  half- 
year.  The  books  have  all  been  carefully  examined,  and 
a  great  number  of  them  have  been  substantially  rebound. 
The  library  now  contains  1,403  volumes  in  excellent  con- 
dition. Upwards  of  1,000  volumes  have  been  in  cinsula- 
tion  during  the  half-year ;  and  the  issues  show  that  works 
of  an  intellectual  and  instructive  character  are  occupying 
the  attention  of  the  members  more  than  formerly.  Two 
of  the  members  were  successful  in  the  examinations  of  the 
Sodety  of  Arts,  in  May  last,  William  Griffiths  obUining 
a  first-class  certificate  in  arithmetic,  and  Richard  Giles  a 
second-class  certificate  in  the  same  subject.  The  former 
has,  therefore,  become  entitled  to  12s.  worth  of  books 
from  the  Institution,  and  the  latter  to  8s.  6d.  worth  of 
books.  The  coundl  would  be  very  pleased  if  the  mem- 
bers would  more  extensively  avail  themselves  of  these 
examinations.  Arrangements  have  again  been  made  to 
enable  the  members  of  this  Institution  to  attend  the 
whole  course  of  lectures  in  connexion  with  the  Ashford 
Institution,  free  of  charge.  The  vocal  music  dass  was 
carried  on  successfully  for  the  first  three  months  of  this 
half-year.  The  council  recommend  the  formation  of 
classes  for  the  winter  months,  in  arithmetic,  French,  me- 
chanical drawing,  vocal  music,  grammar,  and  composltioD ; 
and  they  hope  to  make  satisfactory  arrangements  for  car- 
rying them  into  effect.  The  council  would  also  be  very 
plesMd  to  see  the  chess  dnb  revived  amongst  the  mem- 
bers. The  accounts  show  that  the  financial  position  is 
exceedingly  gratifying.  The  sum  of  £67  lis.  9d.  was 
realised  by  the  excursions  to  JBonlogne  and  Dover,  on  the 
1st  of  September,  which  were  so  liberally  granted  by  the 
dh-ectors  of  Uie  South- Eaatem  Railway  Company,  in  aid 
of  the  funds  of  the  Institution.  The  balance-sheet  shows 
that  the  receipts  amounted  to  £129  15s.  5d.,  and  that 
there  is  a  balance  in  hand  of  £84  9s.  9d. 
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EXAMIKAXION  FAFSBS,  1646. 

The  follawiDg  are  the  Examination  Papers  let  in  the 
Varloos  sabjects  at  the  Society's  Final  Ezamlnationa,  held 
in  April,  1865 :» 

GEOMETRICAL   DRAWING. 

THBSB  HOUBS  ALLOWED. 

The  oonstmctionB  mofft  he  accurate,  and  ihow  clearly, 
by  plain  and  dotted  lines,  with  appropriate  letters  of  refer- 
ence, the  principles  on  which  they  are  based.  They  may 
be  pat  in  mk  or  left  in  pencil,  at  the  discretion  of  the 
candidate,  provided  they  are  distinct. 

No  deviation  from  the  conditions  of  the  questions  can 
be  admitted ;  and  since  no  candidate  most  answer  more 
than  one  question  from  any  one  section,  he  is  advised  not 
to  attempt  more  than  the  time  will  admit  of  his  com- 
pleting, since  little  or  no  credit  will  be  given  for  incom- 
plete or  inaocorate  answen. 

h 

Divide  a  line  8*76  inohes  loDg— 

1.  Into  two  segments,  so  thai  the  rectangle  oontaiiied 
hy  them  may  be  8  inchea  in  tn§a. 

2.  Into  two  isgmenti,  sach  thAt  the  aqoares  described 
on  them  may  be  as  8 : 8. 

8.  Into  three  segments,  sudh  that  the  rectangle  oontained 
bv  the  whole  line  and  the  less  segment  may  be  equal  to 
inat  contained  by  the  other  two. 

n. 

Construct  a  triangle  from  one  of  the  ibllowbg  condi- 
tions— 

1.  Its  sides  as  8 : 8'ff :  4  and  their  sum  8  inches. 

2.  Its  sides  in  that  ratio,  and  its  area  4  inches. 

8.  Its  base  2*5  inches,  its  sides  equal,  and  the  angles  at 
the  base  double  that  at  the  vertex. 

m. 

1«  The  sides  of  a  rectangle  are  2  and  8  inches;  con- 
■truot  an  equilateral  triangle  equal  to  it  in  area. 

2.  Construct  a  regular  ^tagon  of  2  inohes  side,  and  a 
regular  hexagon  equal  to  it  in  area. 

8.  Insoribe  a  square  in  a  hexagon  of  2  inches  side. 

IV. 

1.  Two  indefinite  lines  contain  an  angle  of  60^,  draw 
a  circle  of  1  inch  radios  to  touch  both. 

2.  A  pohit  is  1  inch  from  the  circumference  of  a  cireU 
of  2  Inohes  radius,  draw  a  line  from  the  point  to  cut  the 
circle  so  that  the  intercepted  chord  be  2  mches  long. 

8.  Draw  a  chord  in  a  circle  of  2  inches  radius,  so  that 
the  angle  in  the  greater  segment  out  oflf  by  it  may  be  70^. 

V. 

1.  Draw  the  plan  of  an  equilateral  triangle  of  2*5  inches 
side  when  its  comers  are  1, 1*5,  and  2-5  inches  above  the 
paper. 

2.  A  square  of  2*5  inches  side  lies  in  a  plane  inclined 
to  the  paoer  at  an  angle  of  85°,  and  one  side  of  the  square 
is  indinea  to  the  paper  at  20^,  show  it  by  d^plan  and  tUva- 
tioH, 

8.  Draw  the  plan  of  the  same  square  when  two  of  its 
aides  aie  inclined  at  20^  and  40^  to  the  paper. 

VI. 

1,  Dnw  a  plan  and  elevation  of  a  oobe  of  2*5  loehes 
sides  when  three  of  its  eoraers  are  1,  2,  2*5  inches  above 
the  paper. 

2.  Draw  the  same  cube  when  the  planes  of  two  of  its 
fkoes  are  inclined  at  85^'  and  70*'  to  the  paper. 

8.  A  right  prism,  8  inches  long,  with  a  pentagon  of 
1*25  Inches  side  for  its  base,  is  to  be  represented  in  pkm 
and  eUwoHon  when  the  line  Joining  one  comer  and  the 
centre  of  the  opposite  end  is  verticid. 

VII. 
1.  A  sphere  of  1*6  inch  radius  lies  on  the  paper;  re- 
present an  indefinite  plane  inclined  at  50^  touching  the 
sor&oe. 


2.  Diaw  the  plan  of  the  oiiQle  in  which  a  (Isbs  \ni 
the  same  inclination  of  60^  oata  the  sphere  st  1  iadia 
its  centre. 

8.  A  right  cone  and  a  right  cylinder  have  tki  ■ 
circle  of  1*5  inohes  radius  for  th^  oominan  taie,  at 
height  of  4  inohes ;  determine  the  sectioos  of  botlLca 
by  a  plane  indined  at  70°  to  their  oommoD  siii, lodp 
ing  through  its  middle  point,  the  trae  fcnns  of  the  mb 
to  be  given. 

VIII. 
A  rectangular  block  4*5  iochee  long,  S  indies  vide.  cr. 
2*25  inches  high,  has  a  prism  of  the  same  lecgii  i:. 
breadth,  and  1*5  inches  high,  resting  on  iti  upper  :iit 
represent  this  solid,  either — 

a.  By  a  plan  and  elevation  on  a  plane  equUy  i&Li% 
to  its  two  vertical  faces. 

b.  By  an  isometrical  projection. 

.  c.  By  a  perspective  projection,  the  distance  of  the  pa: 
of  sight,  ^.,  being  at  pleasure. 

THEORY     OF     MUSIC. 

THBSE  HOUBfl  A3AJOWVD, 
L  BUDIICEHTS  OF  MUBlOAIi  ChulOlAB' 

(iVbf.  1^6  muH  be  answered  on  music  paper,  sstfs^ 
order  m  which  theif  arojnU.) 

1.  Put  time  signatures  to 


^^^^ 


2.  Write  the  signatures  (essential  sharps  or  fiaiv '  •^• 
(F),  Sol  (G),  La  (A),  and  Si  b  (65)  mqfor;  and  of  ^  ^ 
£e  (D),  Mi  (£),  and  Fa  (F)  minor. 

8.  Transpose  the  following  a  thud  lower. 


4.  Write  the  scale  of  Be  (D)  minor,  in  every  f«B'" 
which  you  are  acquainted. 

5.  Explain,  by  one  or  more  examples  of  each,  the  ^ 
lowing  words  :~Tetrachard,  Synoopatioa,  Asp"^ 
Second,  Double  Dot. 

6.  Write  the  following  on  the  baas  sUve,  at  th0  •=' 
pitch. 


7.  What  intervals  do  the  following  tarn  ? 

b  e  d 


a 


8.  In  what  scale  are  theae  two aotea? 


iE 


cy 


w. 


jo: 


It.  HiMKflnr,  CouaTBtfouiT,  mxd  Moboii»  Hvi^ 
{Not.  1  to 6  to baantwertdmrna^ptfer) 

1.  Pkce  Buoh  a  clef  beftve  theioDowIng  as  w91  c*-' 
it  La  (A). 
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rm 


acs 


XL 


2.  Resolve  the  foHowiog  diaBonanoea. 
a  b  c 


£ 


Sh 


XL 


122. 


.^. 


^ 


•«- 


3.  Corroot  the  foUowiog,  withoat  alteriDg  the  fint 
Qord. 


■^- 


JC2. 


ZC 


zz 


4.  Add  three  peite  to 


jda^ti^f>tpFti»jT^ 


zt 


zz 


I      6   a      48  66 


A.  Add  a  p«rt  in  anv  kind  of  ooonterpoint  above  or 
elow  the  foUowinir. 


^m 


X 


22 


t 


e 


^^ 


zz: 


6*  Harmonise  the  following. 


rrr^i^ri' 


7.  State  anything  yon  Icnow  about  English  mnBio  and 
English  moaical  composers  in  the  seventeenth  oentmy. 


FIRST  WORKING  MEN'S  EXHIBITION  AT 

VIENNA. 

An  Exhibition  of  this  character  has  lately  been  held  in 
lenna.  It  appears,  from  the  catalogue  which  has  been 
sued,  that  this  exhibition  has  been  got  up  by  certain  in- 
ividuals  there,  owing  to  the  success  which  has  attended 
ich  exhibitions  in  England. 

Towards  the  end  of  last  May  the  Minister  of  Commerce 
»ve  his  assent  to  a  request,  made  by  Dr.  Karl  Helm, 
udwig  Lobmeyr,  Josef  Nikola,  and  others,  that  a  Work- 
|g  Glasses  Industrial  Exhibition  should  be  held  in  Vienna, 
he  above-named  gentlemen,  with  Herr  Leon  Mandel 
3d  others,  declared  themselves  prepared  to  bear  all  the 
reliminary  expenses. 

On  the  8th  of  June  the  programme  was  issued  by  the 
Brmission  of  the  government.  The  Imperial  Koyal 
horticultural  Society  lent  their  grounds  gratuitously  for 
^0  proposed  purpose,  and  the  press  supported  the  move- 
ment in  every  way.  Papers,  descriptive  of  the  origin  and 
^jeot  of  the  exhibition,  were  then  distributed  among 
»nous  Societies  whose  objects  were  the  promotion  of  the 
raustry  of  the  working  man,  among  wluch  may  be  men- 
|ooed  the  Catholic  Trade  Society,  the  Society  for  the 
Tomotion  of  Business  among  Native  Jews,  the  Female 
chool  Society  for  Gratuitous  Female  Trade  Instruction, 
oe  Female  Charity  Society  (as  regards  its  female  trade  in- 
^rucuon),  the  Imperial  Royal  School  for  the  Education 
^.*'}®  Blind,  and  the  Home  for  the  Maintenance  of  the 
^duit  Blind.  The  Burgomaater  lent  the  Common  Coun- 
»i  Chamber  for  the  holding  of  a  meeting,  which  took 
i*co  on  the  14th  of  June,  at  which  Dm.  Helm,  Nikola, 


and  Dr.  Btamm  gave  fUl  information  relating  to  the 
holding  of  the  exhibition.  It  had  been  the  intention  of 
the  committee  to  give  money  prizes,  but  they  ultimately 
decided,  and  stated  in  their  programme,  that  for  excel- 
lence in  workmanship  the  men  would  receive  silver  medals, 
to  be  awarded  by  a  jury  of  working  men. 

The  projeot  found  support  on  all  sides,  and  many  per- 
sons contnbuted  money  for  the  purpose ;  and  further, 
the  Trades  Union  Society  declared  itself  willing  to  co- 
operate in  the  awarding  of  prizes,  and  the  like  co-operation 
of  known  judffes  was  promised,  the  distribution  of  prizes 
belne  arranged  to  take  place  at  the  close  of  the  exhibition. 

The  following  programme  was  issued  : — 

A  Working  Classes  Industrial  Exhibition,  of  the  name 
character  as  those  lately  held  in  London,  will  be  held  in 
the  Imperial  Royal  Horticultural  Grounds,  next  the  Town- 
park,  on  the  oooasion  of  the  public /^fe«  in  August. 

1.  To  this  exhibition  will  be  admitted  (a)  articles  UBef\il 
for  housekeeping,  health,  and  daily  life ;  (h)  productions, 
models,  and  designs  of  articles  which,  although  not  of 
public  use,  are  important  in  a  scientific  or  artistic  point  of 
view,  or  which  at  lesst  show  the  inventive  genius  of  the 
exhibitor;  (e)  productions  worthy  of  notice  out  of  the 
ordinary  line  of  the  exhibitor's  business. 

On  aooount  of  the  great  diflSculty  of  making  a  strict 
and  complete  classification  of  the  articles  for  ExhibitioUi 
they  will  be  divided  into  the  following  heads,  viz. : — 

I.  Objects  of  art. 
II.  Professional  art  work. 

III.  Trade  productions. 

IV.  Female  hand  work. 
V.  Amateur  work. 

VI.  Articles  which  are  new  in  meehanism  or  in  tha 

application  of  physical  or  chemical  science. 
VII.  Miscellaneous. 

S.  Persons  desiring  to  exhibit  must  (a)  reside  in  Vienna 
within  the  police  rsdius;  (h)  belong  either  to  the  workinff 
classee,  snch  as  foremen,  assistants,  journeymen,  han£ 
workers,  apprentices;  or  (0)  be,  as  regards  their  work, 
amateurs;  and  {d)  have  made  the  exhibited  work  them- 
selves. 

8.  Good  workmanship  will  be  rewarded,  according  to 
the  awards  of  a  juxy  of  working  men,  by  prizes  (silver 
medals). 

4.  Exceptional  articles,  worthy  of  place  in  the  Exhibi- 
tion, suitable  for  the  embellishment  of  the  Exhibition,  or 
affording  information,  as  well  as  other  objects,  will  be  ad- 
mitted, though  not  shown  for  prizes. 

5.  Exhibitors  must  bring  the  articles  they  exhibit  at 
their  own  cost  to  the  place  of  exhibition,  and  take  them 
away  on  the  day  after  its  dose.  Articles  not  taken  away 
on  that  day  will  be  disposed  of  for  the  benefit  of  some 
charitable  object. 

6.  The  day  of  openfog  will  be  made  known  by  special 
placards. 

7.  Allotments  of  space  can  be  made  until  the  Slst 
July,  1865,  after  which  no  more  will  be  made. 

The  admitted  articles  must  be  brought  to  the  place  of 
exhibition  the  day  before  its  opening,  where  they  will  be 
received  from  8  a.m.  to  7  p.m. 

8.  The  Exhibition  will  be  open  daily  from  8  a.m.  to 
7  p.m. 

9.  The  price  of  admission  will  be  on  the  opening  day 
80  kr.  (7Ad.) ;  on  other  days  10  kr.  (2^.) ;  children,  half- 
price.  All  the  profits  will  be  appropriated  to  some  useful 
public  object. 


BRITISH   ASSOCIATION,   1865. 

iNniA    RUBBIB    OONSIDBBKD    IN    BBnBBBNOE    TO   IM  Ap- 
PLIOABILFTT     AS     AN      ImsULATOB      FOB      TnLBORAPHIO 

CoNDuoTOBs.    Br  WnjiiAM  HooPBB,  Esq. 

The  following  paper  was  read  In  Section  A,  and  again 
on  the  following  day,  in  Section  G,  by  request  of  that 
Committee : — 
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The  difficnUiei  which  have  preceded  the  saooeaBfn]  iasae 
of  iDdia  rahber  insolation  are  precisely  the  same  which  were 
enooantered  for  many  years  after  the  introdaction  of  thia 
eabetanoe  aa  a  branch  of  manufactore.  Native  or  raw 
India  nibber,  when  in  good  condition,  may  be  kept  for 
years  without  sustaining  any  deterioration,  but  in  certain 
stages  of  its  manufacture  it  becomes  susceptible  of  decay, 
whidi  is  accelerated  by  exposure  to  air  and  light.  The 
decay  of  india  rubber  is  now  well  known  to  be  the  result 
of  oxidation,  and  is  characterized  by  a  gradual  tendency 
to  fluidity ;  its  first  stage  of  decay  is  recognized  by  a 
diminution  of  its  elasticity,  and  by  its  becoming  glutinous 
or  sticky,  and  finally  hemg  reduced  to  a  tarry-looking 
fluid,  which  state  it  always  preserves. 

The  ultimate  composition  of  india  rubber  is  represented 
hy  the  formula  G,  U,.  The  analysis  of  Dr.  Miller  ac- 
cords, with  tolerable  exactness,  with  this  formula — he  found 
in  100  parts  85-82  carbon  and  11-11  hydrogen.  The 
sample  which  he  analyzed,  however,  contained  SK)?  oxy- 
gen, and  evidently  could  not  have  been  pure  caoutchouc. 
Neglecting  the  oxygen,  the  composition  of  pure  caoutchouc, 
as  rodnoed  from  its  empirical  formula  (O,  H,},  is  84*56 
carbon,  and  12*83  hydrogen,  the  difference  in  which  from 
the  results  by  Dr.  Miller's  analysis  is  pi-actically  nothing, 
and  confirms  the  accuracy  of  the  original  analysis. 

India  rubber  in  a  manufactured  state  contains  more  or 
less  of  its  oxidized  product,  which  produces  the  colour 
recognized  in  this  substance,  pure  caoutchouc  being  colour- 
less. The  word  caoutchouc  should  properly  be  applied  to 
that  pure  principle  of  carbon  and  hydrogen  which  forms 
the  greater  part  of  manufactured  india  rubber. 

The  process  by  which  india  rubber  is  rendered  suitable 
for  the  purposes  of  insulation,  consists  of  an  operation 
which  involves  its  partial  oxidation,  and  unless  this  oxida- 
tion is  arrested,  the  india  rubber  becomes  useless  as  a 
permanent  insulator.  India  rubber,  when  thoroughly 
washed  and  dried,  is  masticated;  by  which  means  it 
becomes  highly  coloured,  and  is  afterwards  found  to  con- 
tain a  variable  amount  of  its  oxidized  product.  By 
mastication,  the  india  rubber  is  converted  into  solid 
masses  or  blocks,  which  are  cut  up  into  slabs  or  sheets ; 
the  sheets  are  again  cut  into  tapes,  which  is  the  only  form 
for  applying  it  to  telegraphic  conductors.  The  tapes 
being  put  on  the  wires,  another  operation  is  required  to 
reduce  them  into  a  perfectly  uniform  and  solid  covering ; 
this  has  been  usually  effected  either  by  the  use  of  solvents 
or  the  dhrect  application  of  heat,  both  of  which  plans  are 
seriously  objectionable.  By  the  application  of  solvents 
the  india  rubber  becomes  more  susceptible  of  oxidation, 
whilst  the  direct  application  of  heat  induces  a  molecular 
change  more  favourable  to  its  oxidizing.  Wires  insulated 
by  either  of  these  means  indicate  a  very  high  state  of 
insulation  when  first  made,  but  as  the  india  rubber  decays 
the  insolation  is  reduced  and  ultimately  destroyed. 

About  two  years  ago  five  lengths  of  india  rubber  insu- 
solated  wires  were  supplied  to  the  government  for  sub- 
mersion in  the  Persian  Qulf,  which,  with  the  exception  of 
one,  have  failed  almost  entirely.  I  was  favoured  with  a 
report  from  government  a  few  weeks  ago,  made  by  Mr. 
F.  G.  Webb,  from  which  it  appears  that  the  length  re- 
maining perfect  is,  at  the  temperature  of  75^  Fahr.,  three 
times  better  than  the  gutta  percha  insulated  wires  which 
form  the  core  of  the  Persian  Gulf  Gable.  Mr.  Webb 
stated  in  his  report  that  he  did  not  know  who  were  the 
respective  manofactnrers  of  these  several  lengths,  but  he 
brought  home  a  piece  cut  from  each  length  for  identifica- 
tion. On  my  calling  upon  him,  he  placed  the  several 
pieces  before  me,  and  I  had  no  difficulty  in  recognizing  my 
manufacture.  Mr.  Webb  at  once  said  that  it  was  off  the 
length  which  he  had  reported  to  the  government  as  being 
the  only  one  that  remamed  perfect.  It  vrill  be  seen  from 
these  numbers  that  it  is  the  highest  degree  of  insulation 
yet  practically  attained.  A  length  of  1,610  yards,  tested 
under  a  pressure  of  6,000  lbs.  per  sqoare  inch,  and  the 
same  length,  tested  again  under  pressure  of  4,480  lbs.  per 
square  incb|  maintained  for  neany  eighty  hours,  showed 


an  increase  in  its  insulation  resistance ;  and  oa  namld 
the  pressure  it  was  not  found  to  have  dimimshsdjSkM 
been  stated  to  be  the  case  with  some  BpecimeDsofka 
rubber  insulated  wire.    The  length  unaer  this  tea » 
tained  two  joints.    The  high  resiuta  obtained  from  joaki 
my  insulated  wires  have  entirely  removed  all  apprehma 
on  this  important  point ;  and  ^ere  ia  no  pnc&il  limilG 
the  age  of  the  matetial  in  which  joints  can  be  mSdjwi 
reliaUy  made.    Five  miles  of  my  insulated  wire,  oa 
taining  in  each  case  eight  and  twelve  joints,  were  vms- 
ruptedly  maintained  at  the  temperatures  of  75°ud9S^ 
Fahr.  respectively  for  240  hours,  and  on  being  rednudc 
the  initial  temperature  were  found  to  have  nfEandoB 
permanent  change. 

The  facilities  offered  by  my  prooees  for  prododng  is- 
solated  wires  of  nearly  identic^,  degrees  of  inailita 
and  for  reducing  the  most  minate  &nlt,  eoaUe  me  to 
bring  forward  this  system  as  one  by  which  absolateiiK- 
dom  from  defects  can  be  insored.  This  ii  s  pcJi 
intimately  connected  with  the  success  of  submsrine  Ui^ 
graph  cables ;  for  it  frequently  has  happened  thatmcafe 
faults  have  on  submergence  enlai^ged  into  loarai  ci 
serious  annoyance.  The  central  podtSon  of  the  edodsds 
is  unaltered  by  any  elevation  of  temperature;  iDd,as 
maintains  a  high  degree  of  insulation  at  150°  Fiir. 
or  even  higher  temperatures,  it  is  peculiarly  applkabkisr 
tropical  seas.  In  its  resistance  to  mechanical  injorj  itk 
surpasses  all  other  materials  which  have  been  tried  fir  > 
Bulating  telegraphic  wu^.  The  low  inductive  a^ 
of  india  i-ub&r  renders  it  especially  soitable  farts^ 
graphic  cables,  and  by  my  prooeos  the  low  indnda  tf 
india  rubber  is  maintained. 

Sir  Charles  Bright,  Mr.  Latimer  Clsrk,  and  Fn^, 
William  Thomson  have  favoured  me  with  tbedtfuti 
some  very  interesting  investigations  which  they  ian  P^ 
through,  on  the  qualities  of  my  insulated  wiro ;  ^* 
Professor  Thomson  was  not  aware  that  SirOuw 
Bright  and  Mr.  Latimer  Clark  were  giving  their  iXXr 
tion  to  the  subject,  it  is  highly  satisfisustory  to  fiad  hovoac! 
they  agree  in  reference  to  the  inductive  capidty  cOj 
pared  with  gutta  percha.  Professor  William  Tbomne^ 
the  induction  of  my  wire  as  compared  with  thstof  pitt| 

ercha  to  be  as  100  to  185,  whilst  Sir  Charles  Brvtbtnl 
r.  Latimer  Clark  found  it  as  100  to  186.  Mr.  WOaofl 
Whitehouse  examined  a  length  of  one  of  my  higbeisK' 
lated  wires,  which  he  found  as  100  to  160.  A»^^ 
of  signalling  is  governed  by  ihe  retardation  arioog^is 
inductive  charging,  the  transmission  of  mesagef  vi^  f 
inversely  as  these  numbers,  that  is  to  say,  that  iSStci' 
messages  could  be  sent  through  an  Atlantic  cable  br  v^ 
a  condoctor  insulated  with  india  rubber  accordiog  tc  c? 
process,  whereas  100  only  could  be  sent  in  an  e qw  ^ 
by  using  a  conductor  insulated  with  gutta  perclu-  i-^ 
has  a  most  important  bearing  in  a  financial  point  of  t^ 
since  the  cost  of  the  insulation  by  my  method  wooU  ^ 
be  greater,  and  in  some  of  its  forms  consideFshly  le^  ^ 
that  paid  for  insulation  by  gutta  percha. 

(Several  lengths  were  shown  to  the  seetiom,  aDdtv^ 
diagram  illustrating  the  effects  of  temperatore,  ai  <^ 
pared  with  gutta  pereha.)  The  mathematical  ^^^^ 
of  the  curve  were,  for  the  temperatures  detennioM  ce  c; 
core,  similar  to  those  obUined  with  gutta  psrclu.is^'^ 
differences  in  the  insulation  for  increase  of  temptf*^ 
were  not  so  great  as  are  observed  to  take  place  tn^  P^ 
percha. 

The  following  table  gives  the  insuktion  wsi^  " 
millions  of  B.  A.  units  of  my  core  and  gutta  pew*  " 
different  temperatures : — 

O-Cent-  U^CmA.     ^^"^ 

Gutta  Percha  (Persian  1   oonr  ita      .    +' 

...    6828     M.  2»^ 


Qulf  Core) j 

Mr.  Hooper's  Core 71086 

A  length  containing  a  joint  that  had  beeo  l^  *' 
boiling  solution  of  salt  (220«  F.)  for  twenty  b** " 
placed  in  a  vessel  to  be  again  heated  to  that  tsoipe^ 
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and  tested;  bat  the  oommittee  decided  that  it  was  tin- 
neeessary  to  test  it,  or  any  of  the  specimens  and  Joints  ex- 
hibited. 

The  speoimeos  and  joints  had  been  made  at  different 
periods  aaring  the  last  foar  years,  and  were  shown  for  the 
poroose  of  being  examined,  to  see  that  they  had  not 
safiered  any  change.  Amongst  the  specimens  was  a 
length  of  half  a  mue  with  a  joint,  cat  from  the  five  miles 
referred  to  above. 


iixut  ^. 


Daring  the  discossion  which  ensaed, 

Mr.  SzxioEini,  F.R.S.,  expressed  his  ooncan^enoe  with 
lir.  Hooper's  remarks  on  the  valae  of  india-rabber  insu- 
lation, as  compared  with  that  of  gutta  percha,  except  that 
india-rabber  improves  in  insalation  ander  pressare  ;  with 
that  exception  ne  considered  Mr.  Hooper  had  kept  within 
rather  than  gone  beyond  their  relative  properties. 
Difficalties  bad  hitherto  been  found  in  the  application  of 
india-rubber  as  an  insulator,  and  it  would  be  interesting 
to  the  Section  to  know  how  Mr.  Hooper  had  overcome 
them. 

Mr.  FLraonNO  Jenkik,  F.R.S.,  stated  that  he  had  for 
some  years  been  acquainted  with  Mr.  Hooper's  method  of 
insulation  by  india  rubber,  and  he  had  never  seen  a  length 
3f  his  manufacture  that  indicated  loss  or  decay.  He  con- 
sidered the  difference  between  the  result  of  testing  under 
[iresBure  by  Mr.  Siemens  and  that  by  Mr.  Hooper  was 
atUHed  by  Mr.  Hooper's  process  in  consolidating  the  india 
rubber ;  his  experience  tended  to  confirm  the  statements 
nade  by  Mr.  Hooper.  He  thought  it  exceedingly  de- 
drable  that  Mr.  Hooper's  cable  should  be  practically  tested 
by  being  sabmerged  and  worked,  as  it  was  evident  that 
for  long  lengths  and  tropical  seas  it  seemed  to  possess  very 
raluable  properties  as  compared  with  gutta  percha. 

Mr.  Gassiot,  F.B.S.,  said  he  thought  the  experiments  in 
sonnection  with  the  submergence  of  the  two  Atlantic 
sables  had  demonstrated  that  the  two  mechanical  diffi- 
Bulties  of  the  task  could  be  overcome  with  a  moderate 
legree  of  care  and  attention ;  and  the  most  important  con- 
dderatioD  was  that  it  had  been  demonstrated  possible  to 
lay  a  cable  between  Ireland  and  Newfoundland,  but  they 
must  take  care  and  not  do  as  had  been  done  in  other  cases, 
viz.,  lay  down  a  cable  which  would  only  last  two  or  three 
frears.  In  this  connection  Mr.  Gassiot  pointed  out  the 
iniportanoe  of  the  cable  produced  by  Mr.  Hooper,  al- 
though he  questioned  if  the  time  had  arrived  for  a  final 
)xperiment  in  the  laying  down  and  working  of  an  Atlantic 
(able.  He  thought  the  bearing  of  india  rubber  in  its 
various  qualities  as  an  insulator  ought  to  be  satisfactorily 
Lod  conclasively  determined  before  the  Ujdog  of  another 
Able  in  the  Atlantic  was  attempted.  If  they  went  on 
rem  year  to  year  unsuccessfully,  they  would  absorb  any 
imount  of  capital ;  and  the  citizens  to  whom  they  must  go 
or  material  support  would  close  their  purses ;  whereas,  if 
hey  only  waited  the  result  of  the  experiments  being  dili- 
gently prosecuted  by  electricians,  they  would  be  able  to 
ome  forward  with  a  scheme  which  would  not  only  be  a 
uccees,  but  practically  with  the  best  cable.  There  would 
hen  be  no  difficulty  in  raising  capital,  for  there  was  no 
.oubt  that  the  Atlantic  Telegraph  would  be  laid ;  but 
•ttfore  again  embarking  on  the  enterprise  every  experiment 
hould  be  made.  This  was  the  only  prudent  and  safe 
ourse  to  adopt.  He  understood  the  Government  had 
ent  out  two  or  three  years  since  several  lengths  of  insu- 
lted wire  by  different  manufacturers  to  Kurrachee,  in- 
luding  one  by  Mr.  Hooper,  to  be  practically  tested  by 
abmersion  in  the  Indian  seas,  and  a  report  had  been  lately 
arniehed  to  the  Government  stating  that  all  of  them  ex- 
ept  the  length  supplied  by  Mr.  hooper  had  failed  ;  the 
eport  to  Government  went  oo  to  state  that  Mr.  Hooper's 
able  tested  three  times  better  than  the  Persian  Golf  cable, 
;hich  if*  insulated  with  gutta  percha;  the  Government 
ad,  in  consequence,  given  Mr.  Hooper  an  order  for  about 
iiy  miles  of  his  cable,  to  be  supplied  forthwith.  He 
onsidered  the  Atlantic  Company  might  well  follow  the 
xauiple  eet  by  the  Government. 


Gbahd  Pbikx  offebed  bt  thb  Fbbngh  Aoaddct  or 
Beaux- Abts. — The  Academy,  as  trustee  of  the  ttands 
bequeathed  by  M.  Bordin,  has  offered  a  prize  for  a  subject 
which  is  peculiarly  interesting  when  taken  in  connection 
with  the  coming  Univerad  Exhibition.  The  theme  selected 
is  stated  in  the  following  terms : — **  To  examine  and  de- 
monstrate the  amount  of  influence  exercised  on  art  hy 
circumstances,  national,  political,  moral,  religious,  philo- 
sophic, and  scientific.  To  show  to  what  extent  the  most 
eminent  artists  have  shown  themselves  independent  of, 
or  affected  by  such  influence."  The  prize  is,  nominally,  a 
gold  medal,  of  the  value  of  2,900  francs,  or  £116,  and 
the  easaya  are  to  be  sent  in  to  the  Secretary  of  the  Insti- 
tute on  or  before  the  16th  of  June,  1867. 

Bust  of  Ricbabd  Cobobn  fob  VEB8An.LE8. — ^While 
Mr.  Woolner,  the  well-known  English  sculptor,  is  exe- 
cuting a  bust  of  the  late  Richard  Cobden  to  be  presented 
by  Mrs.  Cobden  to  the  Emperor  Louis  Napoleon,  M. 
Olivia,  a  French  sculptor,  has  been  engaged  on  another 
bust,  which  la  just  finished,  and  which  was  ordered  by  the 
Emperor  to  be  placed  in  the  gallety  at  Versailles. 


AvERTUBiKE. — The  composition  of  Venetian  aventurine 
or  avanturine,  a  vitrified  substance  containing  specks  of 
gold,  so  mudi  used  for  brooches  and  other  ornaments, 
remained  for  a  long  time  a  secret,  but  two  chemists,  M.M. 
Fr^my  and  Clemandot,  discovered  a  method  of  producing 
it.  Their  method  was  to  fuse  together  and  keep  heated 
for  twelve  hours  a  mixture  of  three  hundred  parts  of 
pounded  glass,  forty  parts  of  protoxyde  of  copper,  and 
eighty  parts  of  oxyde  of  iron,  and  then  to  allow  the  mass 
to  cool  very  gradually,  and  in  this  manner  they  obtained 
fine  specimens  of  this  artificial  precious  stone.  M.  Pelonse, 
another  French  chemist,  has  just  communicated  another 
method  to  the  Academy  of  Sciences ;  he  takes  250  parts 
of  fine  sand,  100  parts  of  carbonate  of  soda,  60  of  carbonate 
of  lime,  and  40  parts  of  bichromate  of  potass.  The  glass 
or  enamel  thus  obtained  contains  from  six  to  seven  per 
cent,  of  oxyde  of  chromium,  of  which  about  half  is  com- 
bined with  the  glass,  while  the  rest  remains  free  in  the 
form  of  those  brilliant  metallic  specks  which  ^ve  the 
peculiar  character  to  the  composition.  The  Parisian  lapi- 
daries who  have  operated  on  this  new  material,  give  a 
very  favourable  account  of  it  as  likely  to  furnish  an  im- 
portant material  to  the  jewellers'  trade ;  it  is  said  to  be 
equal  to  the  finest  old  Venetian  aventurine,  the  metallio 
lusire  of  the  enclosed  specks  being  very  brilliant,  and  the 
composition  so  hard  that  it  will  readUy  scratch  and  cut 
glass,  and,  consequently,  is  susceptible  of  a  very  high 
polish,  and  not  lUble  to  have  its  surface  destroyed  by 
ordinary  abrasion. 

Splendid  Tbibutb  to  a  Minufaotubbb  in  Fbasob.— 
M.  Carrier  Belleuse,  the  French  sculptor,  who  for  several 
years  was  engaged  in  the  Stafibrdshire  Potteries,  has  been 
entrusted  with  the  execution  of  an  allegorical  group  in 
bronze  and  marble,  which  is  to  be  presented  to  M.  Henri 
Schneider,  of  the  great  iron  works  at  Creusot,  by  the 
commercial  and  working  population  of  the  place  (the  sub- 
scription list  containing  more  than  nine  thousand  names), 
on  the  occasion  of  the  birth  of  tliat  gentleman's  first  child. 
The  group  is  to  represent  Industry  eodowing  the  world 
with  light,  peace,  and  plenty,  and  the  base  will  be  deco- 
rated with  three  figures,  representing  Mining,  Metallurgy, 
and  Mechanics.  The  works  at  Creusot  are,  perhaps, 
the  most  important  in  France,  and  well  known  to  all  who 
are  acquainted  with  engineering  on  the  Continent.  After 
the  death  of  the  Comte  do  Momy,  M.  G.  O.  Schneider 
performed  the  duties  of  President  of  the  Assembly  with 
I  great  distinction. 
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Industbial  and  Abtisi'io  Exhibition  at  Bobdeaux. — 
The  Bordeaux  ExhibitioD  has  more  than  falfiiled  the  ex- 
pectations raised  concerDing  it ;  the  number  of  exhibitors 
exceeds  two  thousand,  and  the  buildings  are  almost  in- 
conveniently crowded  with  objects  of  mdustry  and  art* 
Besides  agricultural  and  industrial  materials  and  products, 
the  exhibition  Includes  a  retrospective  museum,  and  is 
surrounded  by  supplementary  buildings,  in  whic^  a  con- 
siderable number  of  machines  are  exhibited  in  movement. 
This  exhibition,  like  all  others  that  have  taken  place 
recently  in  France,  shows  how  vast  a  stride  has  oeen 
made  in  that  country  within  a  few  years  in  mechanical, 
agricultural,  and  other  industries.  The  contents  of  the 
Bordeaux  Exhibition  cousiit  principally  of  machineiy 
and  metal  work,  clock  and  watcn  work,  jewellery,  cabinet 
ware,  carriages,  cutlery,  arms  and  ammunition,  carpets 
and  tissues,  agricultural  machinery  and  products,  to  which 
latter  section  the  Imperial  Government  has  contributed  an 
important  collection  of  Algerian  produce.  A  great  mis* 
fortune  happened  the  other  day  to  the  exhibition ;  the 
rain  fell  in  such  enormous  quantities  and  so  suddenly  that 
the  drains  were  insufficient  to  carry  off  the  flood  of  water, 
which  inundated  a  considerable  portion  of  the  anuexes. 
At  one  moment  a  boat  might  have  passed  along  some  of 
the  main  avenues  of  the  building,  and  a  number  of  visitors 
were  obliged  to  seek  refuge  for  a  time  on  planks  and  other 
floating  materials,  and  wait  until  the  waters  had  subsided. 
The  buildings  being  temporary,  and  of  very  fragile  con- 
struction, there  was  great  danger  that  they  might  give 
way  ;  as  it  is,  the  mischief  done  to  steel  and  other  articles 
must  be  considerable. 


€mmxtt. 


Thb  Cottoh  Tbadb. — **  Amongst  many  other  gratify- 
ing evidenoes  of  the  future  prosperity  of  the  cotton  trade,  we 
notice  with  pleasure,"  say  Messrs.  Travers,  **  that  the 
revenue  arising  from  the  cultivation  of  the  cotton  plant  in 
Egypt  bids  fair  to  be  so  large  as  to  render  unnecessary  the 
Pacha's  recent  negotiations  for  a  loan  of  three  millions. 
Enormous  as  the  destruction  of  property  must  have  been 
during  the  American  war,  and  disastrous  as  its  effect  was 
upon  us,  one  great  advantage  has  certainly  arisen  from  it, 
and  that  is,  the  general  impetus  to  the  cultivation  of 
cotton  in  all  lands  where  it  is  found  practicable.  America 
has  hitherto  been  considered  as  almost  the  only  quarter  to 
which  we  should  look  for  our  principal  supplies  of  cotton  ; 
but  our  daily  increasing  experience,  stimulated,  if  not 
actually  called  into  existence,  by  the  painful  scarcity  en- 
tailed upon  us  by  the  American  war,  has  taught  us  that 
there  are  veiy  few  countries  within  the  limits  of  the 
tropics  where  the  cotton  plant  may  not  be  cultivated  with 
ease  and  profit.  In  the  course  of  some  years  we  may  hope 
to  see  such  a  state  of  things  actually  in  existence  ;  and  we 
shall  not  then  witness  that  remarkable  phenomenon — our 
entire  system  of  commercial  finance  affected  to  a  serious 
extent  by  so  unimportant  a  consideration  as  the  accidental 
and  partial  deficiency  of  one  single  article  of  produce  from 
one  quarter  of  the  world.  The  President  of  the  Man- 
eheeter  Chamber  of  Commerce  stated  on  a  recent  occasion 
that  England  was  prepared  to  consume  as  much  cotton  as 
oould  be  produced  in  the  whole  world  for  the  next  three 
or  four  years.  Without  entirely  endorsing  so  strong  a 
statement  as  this,  we  can,  nevertheless,  express  our  firm 
conviction  that  the  cotton  trade  is  destined  to  attain  a 
much  larger  development  than  it  has  as  yet  achieved." 

CoFFBB. — The  following  remarks  on  the  growth  and 
fnture  prospects  of  the  coffee  plant,  are  from  reports  by 
Her  Majesty's  Consuls  at  the  localities  mentioned:— 
Feejee, — "  Coffee  has  been  introduced  here  from  Tonga, 
and  there  are  at  present  20,000  trees  in  a  flourishing  con- 
dition; two-thirds  of  these  will  bear  fruit  next  year. 
Hitherto  the  berries  have  been  required  for  seed,  as  the 
trees  so  produced  are  found  to  be  healthier  and  more  pro- 
ductive than  those  imported.    In  the  course  of  a  few 


years  we  may  hope  that  cofifoe  will  form  aa  imponiat 
export  from  the  Teejee  and  Friendly  IsUods.    lo  te 
latter  group  (Tonga)  coffee  trees  raised  from  seedfQ 
bear  fiiiit  the  fourth  year."    Borneo. — "  Little  stt«oi( 
has  been  paid  to  the  growth  of  the  coffee  plaot ;  frooC 
accounts,  nowever,  the  hill  climate  would  appear  to  bi 
very  favourable  to  its  growth.    Coffee  is  largely  ezpcKtiii 
fh)m  the  neighbouring  islands  of  Celebes  and  Ja?s;  it's, 
therefore,  to  be  hoped  that  it  will  some  iny  be  sxportad 
also  from  this  province."    Bremen. — "  The  ooflee  tods 
was,   compared  with  former  years,   nnsatisfadory  iBd 
small.     Owing  to  bad  harvests  in   the  coffee-grovis; 
cotmtries,  prices  there  became  too  high  compared  villi 
those  in  Europe,  and  the  stock  at  Bremen  during  the  &tt 
part  of  the  year  was  so  small  that  little  or  no  boiioea 
was  done:  however,  after  the  great  autumnal  anctiauia 
Holland,  the  coffee  tiade  ralliea  a  little,  but  never  atttiDed 
that  importance  which  used  to  make  it,  next  to  tofaitt 
the  principal  branch  of  business  here."      Etmbv^.-- 
Hamourg  u  the  largest  coffee  market  in  Europe,  tMa^ 
plies  both  the  interior  of  Germany  and  the  conntrie  to 
the  north.    The  quantity  of  coffee,  of  all  sorts,  imponcd 
last  vear,  was  784,428  cwts.    The  greatest  quantitia  ven 
furnished  by  V^enezuela,  Brazil,  and  Java ;  but  the  oo^ 
of  St.  Domingo,  and  that  of  Porto  Kioo  were  alao  io  ^ 
demand.    Nearly  half  of  the  coffee  brought  to  the  Hia* 
burg  market  U  originally  imported  at  Altona,  and  tn» 
ferred  from  thence  across  the  frontier.     Prices  hsTebcA 
constantly  rising  for  some  years  past."    Spam.-^'  Coia 
is  an  article  which  the  Californian  market  will  take  of  a 
a  large  extent.    In  this  quarter  the  plantations  nA 
have  been  commenced  are  not  yet  in  a  sufficiently  (and 
state  to  be  able  to  export,  but  they  promise  well  £ot» 
future." 


€DlfstiiS. 


Tbad>  at  MiLBouBHE. — The  official  ntonis  ihovtW 
the  value  of  the  imports  and  exports  at  the  port  of  Md- 
bourne,  from  the  1st  January  to  19th  Anguiit,  \^ 
as  compared  with  the  corresponding  portion  of  the  previom 
year  were :— Imports,  1864,  £9,068.738;  1865,  X7,IKHJ«. 
Exports,  1864,  £7,621,166;  1866,  £6,512.619.  Tb« 
is,  therefore,  a  decrease  during  the  present  year  ia 
the  value  of  imports  of  £1,124,014,  and  in  the  Tsloecf 
exports,  £1,008,626.  These  figures  are  rather  sigoifiaoi 
with  respect  to  the  operation  of  the  new  tariff,  not  n 
much  as  regards  the  consumption  in  the  colony,  bat  s; 
affecting  its  intercoloniiJ  trade  as  the  chief  entrepot  fcr 
Australia. 

Building  at  Mslbottbnb. — A  steady  act!  vityhai  reoestlT 
prevailed  amongst  the  building  trades  in  Melboame  ix 
several  months,  and  the  results  are  visible  in  the  shape  d 
new  buildings  in  all  or  most  of  the  main  thoroaghiani 
of  the  city.  The  erection  of  dwelling  houses  in  tbe  ocv 
skirts  and  suburbs  of  Melbourne  has  heea  carried  oo  t«t 
extensively,  and  a  marked  improvement  mi^  be  disoetiw 
in  the  character  of  the  dwellings  buUt  now  over  that  d 
those  which  were  erected  in  earlier  yean ;  but  be^i^ 
there  have  been  a  laige  number  of  buildings  of  important 
and  conspicuous  appearance  added  to  the  city  witbia  the 
last  few  months. 

South  Austbalia. — ^The  harvest  of  nnprecsdeuted 
boimty  which  was  bestowed  upon  this  oolony  in  I>e<^ 
her,  1863,  the  high  prices  for  which  markets  were  fcn» 
for  nearly  the  whole  of  the  crop,  the  increasing  ^^ 
tiveness  of  many  mines  both  of  copper  and  lead,  tsd^ 
satisfactory  state  of  the  London  wool  market,  oomhio^ 
to  render  the  year  1864,  and  some  portion  also  of  l£)>^' 
period  of  great  prosperity  to  the  producing  intereitB  & 
the  colony,  in  which  prosperity  the  manufacturisg,  co|b* 
mercial,  and  labouring  classes  shared  naturally ;  wt  tui 
season  the  profits  of  the  mining  interest  must  be  serio>»^5 
diminished  by  the  recent  fall  in  the  value  of  copper,  ^ 
in  England  and  India,  and  the  visitation  of  drtwgbt  »^ 
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irioiu  interest  to  those  conoetned  in  putoril  Mititlits, 
id  has  caused  a  nearly  general  failure  of  tiie  Umhing 
ircmgbout  the  most  farotired  dittriots  of  theooloiiy.  Tba 
Dpossibility  in  many  places  of  fattening  stock  for  ttUtfket, 
3d  in  others  of  driving  them  there  If  fattened,  is  anhoy- 
ig;  all  these  combined  tend  to  check  U&e  growth  of  wool, 
hich  will  seiioQsly  reduce  the  quantity  and  detsrionte 
le  quality  of  this  year's  clip. 

Immiobatioh  to  Austiulia.— The  inflaeooe  of  the 

M  discoveries  on  immigration  and  of  immgration  on 

ages  are  curiously  shown  by  tlie  following  figures:— 

I  1850,  1,182    male    immigrants  arrived   in  Sydney, 

id  wages  were  4«.  6d.  per  diem;  in  1851,  the  male 

imigrants  numbered  742  (the  news  of  the  gold  dis- 

ivery  in  May  not  having  begun  to  operate),  and  wages 

ere  78.  8d.  upon  an  average  of  the  year;    in  1862, 

le  number  of  male  immigrants  was  1,685,  and  the  rate 

'  wages  98. ;  in  1853,  2,706  male  immigranta  arrived, 

Id  wages  rose  to  16s. ;  in  1854,  2,816  male  immignmts 

Tived,  and  wages  rose  to  21s.  per  day ;  in  1850,  the 

imber  of  male  Immigrants  was  5,141,  and  wages  were 

''s. ;  in  1856y  2,884  male  immigrants  airlved,  and  wages 

opped  to  13fi. ;  in  1857,  4,415  male  immignuta  arrived, 

id  wages  roae  to  148. ;  in  1858,  2,860  m  Je  lmmi|rants 

rived,  and  wages  dropped  to  lOs.  6d. ;  in  1859, 2,112  male 

imigrants  arrived,  and  wa^ea  were  still  10s.  6d.;  in  1860, 

351  male  immigrants  arrived,  and  wages  weT«  lis. }  to 

J61, 794  mal«  immigrants  arrived,and  wages  werell8.6d.; 

1862,  1,172  male  immigrants  arrived,  and  wages  were 

)s. ;  in  1863^,  1,966  male  immigrants  arrived,  and  wages 

ere  10s.     A  variety  of  causes  influenced  the  rate  of  wages 

wides  the  n  umber  arriving  from  Great  Britain ;  but  it 

ill  be  seen  from  this  analysis  that  the  arrival  of  male 

Qmigrante,  so  far  from  depressing  the  labour  of  existing 

'orkmen,  in  some  instances  advanced  it  in  a  very  marked 

egree,  and  can  in  no  instance  be  assigned  as  a  cause  of 

epression. 

IttliUtBUaits  Issseift. 

Inobuanio    Chbmistbt    fob   Science    CLAasBs.     By 

earnside  Hudson,  F.C.8.,  F.A.8.L.  ( Whitaker  and  Co.) 

his  work  is  totended  for  thenseof  beginners  in  the  stady 

chemistry,   more   especially  for  students  of  science 

ivsses. 

The  TAWinif  Pbooess.  By  C Russell.  {Robert  Hard- 
'eke. )  This  is  a  second  edition  of  Major  Russell's  original 
3rk  on  the  dry  process  of  photography  invented  by  him. 
0  this  edition  is  added  an  appendix,  giving  the  results 

his  later  experience  in  its  working.  This  process,  as 
anaged  at  first,  had  one  serious  fault,  which  rendered  it 
n  sai table  for  ordinary  landscapes  than  for  some  other 
nd  of  subjects.    The  use  of  tannin  the  author  considers 

be  attended  with  many  advantages,  and  he  has  used 
i  best  endeavours  to  find  a  means  of  correcting  and  im** 
oving  the  process. 
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The  Slide  Valve  Praotioallt  Consioebed.  By 
.  P.  Burgh,  engineer.  Post  8vo.,  cloth,  with  eighteen 
ustratioDS.  {K  and  F.  N.  Spon). — This  work,  which 
11  be  ready  on  the  1st  of  November,  will  be  divided  as 
Llowg  :^Chap.  I. — The  antecedents  of  the  Slide  Valve 
id  Steam  Ports  in  the  Cylinder.  Chap.  II.— The  Pro* 
»rtion  of  Valves  and  Ports  in  the  Cylinder,  Common  and 
Khaust  Slide  Valvea.  Chap.  111. — Equilibrium  and 
3uble-Ported  Valves.  Chap.  IV.— The  proper  mode  of 
tainlDg  the  correct  amount  of  Lap.  Chap.  V. — ^The 
iect  of  Expansion  by  the  action  of  the  Slide  Valve. 
tiap.  VI.—The  delineation  of  the  Path  of  the  Crank 
n.     Cbap  VII.— General  Observatiosi. 


Pabii  EhEHniTiooi  or  1867.— A  Derfeot  ansy  of  work- 
men  ii  now  engaged  in  drainii^  and  otherwise  preparing 
the  Ohamp  de  Man  for  the  exhibition  building,  a  rwj 
laborioos  taak*  for  the  ground  is  not  only  very  low,  but 
has  never  been  drained  m  any  way ;  ibis  preparatory  work 
will,  however,  be  performed  in  the  most  thorough  manner, 
and  the  basement  of  the  building  will  be  underlaid  with 
a  thick  mass  of  ooocretei  so  that  the  character  of  the  aite 
will  be  totally  ohanged  aa  regards  level  and  consequent 
conditiona.  The  contract  for  the  ereotion  of  the  great 
outer  zone  or  gallery  of  the  building,  in  which  the 
working  maohinery,  and  what  was  called  in  1862  the 
"  Process  Court,"  will  be  placed,  has  been  taken  in  equal 
shares  by  two  of  the  most  important  firms  fai  Fianoe, 
namely,  MM.  Gouin  and  Cie.,  and  MM.  Call  and  Cie. 
This  gallery  forma  the  outer  shell  of  the  building,  aa  may 
be  seen  l^r  the  plan  published  from  official  dooumenta  in 
the  lUuttrated  London  Nmn,  and  ita  ftm  will  ioolude  the 
whole  of  the  arvhitectaral  features  of  the  building.  The 
inner  gaUety,  tkat  Whleh  surrounds  the  oentral  garden, 
and  whioh  is  to  be  devoted  to  the  fine  arts«  will  aUo,  like 
the  outer,  be  constructed  in  a  very  aubatantial  manner ; 
these  two  portkins  taken  together  form  in  fact  the  shell 
of  the  building,  and  will  act  as  abutments  with  respect  to 
the  roof,  which  will  cover  the  whole  of  the  intervenioff 
space.  The  Journal  of  Charleroi,  one  of  the  prioeipu 
centres  of  manufiusture,  and  especiaUy  of  engineering,  In 
Belgium,  says  that  a  society  has  been  formed  at  Gilly,  in 
order  to  enable  ariiaans  to  visit  Paris  and  examine  and 
report  for  themselves  on  the  inventions  and  improvements 
to  be  found  in  the  exhibition.  The  subscription  in  only 
seven  pence  a  fortnight,  and  each  subsoribing  member  will 
have  his  railway  ticket  gratis,  besides  board  and  lodging 
in  Paris  for  three  days.  It  is  said  that  a  great  number 
have  joined  the  society.  Similar  arrangements  are  on 
foot  in  France. 

FiBB  £xTnroD]SHBB."A  curious  apparatus  called 
VExtwcteur  was  tested  a  short  time  since  on  the  edge  of 
the  Seine,  in  Paris,  and  is  now  offered  to  the  public,  ft  has 
very  muoh  the  appearance  of  one  of  those /oafoMdi  carried 
on  the  backs  of  the  men  who  sell  liquorice  water  in  the 
streets  of  Paris,  under  the  odd  name  of  Ooeo^  but  it  ia  in 
fact  a  soda  water  machine,  containing,  in  separate  compart- 
ments, solutions  of  a  carbonate  and  of  an  aoid,  which  re- 
main  quiescent  until  a  stop-cock  is  turned,  when  they 
give  rise  to  the  production  of  carbonic  gas,  which  causes  the 
water  contained  in  the  apparatus,  imd  which  of  course 
holds  a  certain  amount  of  the  gas  in  suspensioi>,  to  flow 
firom  a  jet  pipe  with  great  force. 

iMTxaHATioHAL  PoffFAL  ABHAVOBifBMTa.'-Anolber  step 
has  been  made  in  intematiooal  postal  reform  by  a  conren- 
tton  passed  between  Frsoce  and  Belgium  on  the  12th  of 
the  present  month  of  October,  and  officially  anuouooed  in 
the  Moniteur,  By  this  new  convention,  the  postage  of  an 
ordinary  letter,  weighing  one-third  of  an  English  ounce, 
will  be  reduced  from  40  to  80  centimes  when  prepaid,  and 
from  60  to  50  centimes  when  sent  unpaid  ;  the  postage 
of  newspapers  and  periodical  works,  fh)m  ten  to  six  centimes 
for  40  grammes,  or  1^  of  ao  ounse,  while  other 
printed  matter  will  only  be  Ifaible  to  a  tax  of  five  centimes, 
or  one  half-penny,  for  the  same  weight ;  the  postage  of 
documents  and  busineas  papers  will  be  reduced  to  60 
centimes  per  200  grammes;  post-office  orders  will  be 
granted  for  sums  not  exceeding  200  francs.  The  time 
when  the  new  regulations  are  to  come  into  operation  is 
net  yet  published.  The  effect  of  the  convention,  as  re- 
gards newspapers,  will  be  to  diminish  the  cost  of  journals 
sent  from  one  country  to  the  other  to  the  extent  of  16  or 
16  francs  per  annum. 

PuBLio  WoBKs  IK  Fbahgb.— The  demolitions,  topi^ 
pare  the  way  for  a  grand  avenue  whieh  will  form  a  direct 
line  ih)m  tiie  Thratre  Fran^aia  to  the  new  Opera  House, 
are  proceeding  rapidly  hi  the  neighbourhood  of  the  Roe 
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Bichelien.  The  new  boolevard,  or  avenue,  which  la  to 
be  named  either  after  the  Emprees  or  the  great  tragedian 
Bachel,  will  clear  away  a  Bbabby  and  disreputable  quarter, 
and  let  in  light  and  air  where  both  are  niaoh  wanted.  The 
old  campanile  tower,  over  the  central  entrance  of  the 
Hdtel  de  Ville,  has  been  taken  do?m,  and  a  new  one  is 
DOW  being  erected  in  its  place,  and  will  shortly  be  finished. 
The  conversion  of  the  huge  and  irregular  cavity  (left  by 
the  quarries,  which  were  worked  for  many  years  in  the 
Buttes  de  Chanmont,  near  Belleville,  to  the  north  of 
Paris)  into  a  public  pleasure  ground,  is  going  on  rapidly, 
and  the  works  are,  perhaps,  the  most  onrious  of  the  kind 
that  have  yet  been  undertaken,  and  are  well  worthy  of  a 
visit.  They  include  the  formation  of  two  lakes,  with  a 
fall  of  water  over  rocks  more  than  200  feet  high,  repro- 
ducing the  famous  cascade  of  Tivoli,  at  Borne,  and  the 
creation  offae-wnUea  of  the  ancient  cave  of  the  Sibyl  and 
of  the  Temple  of  Vesto.  Standing  in  the  midst  of  the 
lower  lake,  into  which  the  water  from  above  falls,  is  a 
natural  rock,  about  a  hundred  feet  high,  whicb  is  being 
made  accessible  by  means  of  two  bridges,  and  of  winding 
paths  from  the  base  to  the  summit.  The  progressive 
growth  of  Paris  is  shown  by  the  following  figures: — At 
the  commencement  of  the  fourteenth  century  there  were 
but  310  streets  in  the  city,  and  by  far  the  greatest  part  of 
these  were,  in  fact,  narrow  lanes,  while  all  were  unpaved, 
ill-lighted,  and  filthy  in  the  extreme.  During  the  reign  of 
Fran9ois  Premier,  in  1645,  the  number  of  streets,  as  shown 
by  existing  tax-returns,  was  only  427.  In  the  time  of  Henri 
Qaatre,  Jacques  Sanguin  (the  provost  of  the  merohants) 
estimated  them  for  taxing  purposes,  at  610,  including, 
it  is  supposed,  courts  and  alley s.  At  the  beginning  of  the 
last  century,  in  the  reign  of  Louis  Quatorze,  when  the 
Court  of  Versailles  was  the  most  splendid  in  the  world, 
the  Paris  streets  only  numbered  686.  In  1786,  when  the 
boundaries  of  the  city  were  extended,  the  streets  were 
increased  to  997  ;  and  eighty  years  later,  that  is  -to  say, 
1869,  they  had  reached  to  1,483.  At  the  present  mo- 
ment, and  ioclading  the  ancient  banlieues,  now  encom- 
passed by  the  extended  boundaiy  of  the  fortifications,  the 
number  of  public  ways,  streets,  courts  and  alleys,  amounts 
to  2,702.  A  project  of  great  national  importance  is  now 
under  consideration  at  the  Hdtel  de  Ville,  namely,  the 
construction  of  a  canal  from  Paris  to  Pontoise,  through 
the  Valley  of  Montmorency,  in  order  to  cut  off  the  num- 
berless sinuosities  which  render  the  navigation  of  the 
Seine  extremely  tedious.  Pontoise  is  situated  at  the 
confluence  of  the  rivers  Vioene  and  Oise,  at  about  nine- 
teen miles  from  Paris,  and  has  an  important  trade  in 
corn,  flour,  and  cattle.  The  proposed  canal  will  debouch 
in  the  Oise,  near  St.  Ouen  TAumone,  and  join  the  Canal 
of  St.  Denis  at  Aubervilliers,  near  Paris ;  one  or  more 
small  branches  are  included  in  the  project,  to  wliich  it  is 
not  expected  any  objection  will  be  raised,  and  the  cost  of 
the  whole  work  is  estimated  at  between  three  and  four 
hundred  thousand  pounds. 


MEETING  FOR  THE  ENSUING  WEEK. 

THURS...Liniiaaa,  8.    1.  ProfMior  OliTer,  "  On  a  New  Geniu  of 
Stffnaniaeea/*    2.  Mr.  Harlaad  GoaltM,  **  On  the  Law 
of  Leaflet-geneaia.*' 
Chemical,  8.    Proftaior  Ghnroh,  <*  On  mom  New  Corniah 
MiBerali.** 


$attnli« 


Drom  CommUtUmtn  ^  Patmu  Jommdl,  October  20M 

GBAirrs  or  Pbotisiohax.  pBononoa. 

Brick*— 2671— y.  J.  B.  Oemudx. 

Caha,  eheckinf  the  pajment  of  farea  in— 2029— H.  A.  Bonneville. 

Carriaffea,  breaka  fli)r-26Sl— A.  R.  Shaw. 

Carrtafea  propelled  by  manoal  power— 2623— T.  Dn  Boolajr. 

Caat  ateel,  Sto..  mannftctore  of— 2137- R.  A.  Broonuui. 

Carta,  «kc.,  breaka  for— 2617— T.  Warbnrton. 

Componnd  cjlinder  englnea-2987— J.  HoWiid. 


Cork,  catting  and  ahaping— 2393— L.  VUlefete. 
Cotton,  ac,  machinea  fbr  opening  and  oleaaiag— 9667- 

and  P.  Williama.  ,^^__ 

Diahea,  ftc,  rcTOlting  oorer  llir— 2631— O.  P.  Bvtton. 
Doubling  m«^*«<*— ,  njtn  naed  in— 2611— M.  Walker. 
Electrical  telegraphy— 2217— R.  Lamlog. 
Flre-anna,  breech-loediag— 2863— J.  Millar  and  B.  Boztia. 
Firea,  apparatna  for  ertingqiahing— 266a— W.  H.  PhilliM. 
Flrea,  apparatna  for  lighting  and  reTiTl4g  of— 8329— C.  J.  Wtii 
Gaa  lampe— 2616— J.  J.  Parkea. 
Gun  carriagea— 2669— G.  W.  RendeL 
Hair,  machineiy  for  bm8hing^34l7— F.  T.  and  J.  H.  BniM. 
Hameaa  for  driving  machinery— 2619— J.  CrvtdMtt. 
Hjdraolio  preiaare  enginea   2i46— J.  Dralaomar. 
Ix^jectiona  to  the  human  body,  •4'"'"*«»^*^"f    '*^'   ^  S.  Me. 
Iron  and  ateel,  mannflMture  of— 3461— T.F.Oaihia  aad  J.  F.  iSulc. 
Leather— 2367— L.  G.  Souno  and  L.  BombaiL 
Lucerne  plant,  making  paper,  Ac,  £rom  the— 2S23^-G.  D.  AW. 
Mangling  and  callendering— 2697— R.  Walmdey. 
Meaauring,  rulea  for— 2613— A.  Nlcholle. 
Metallic  atui&ng  box— 1666— Y.  Duteme. 
Nap  or  pile  ef  nap  or  pile  ikbrioa,  cutting  or  ahaaring  the-WT-V. 

B.  Stooka,  J.  Whitwham,  and  W.  Blakaj. 
Pianofortee-2607-  G.  G.  Rich. 
Railway  carriagea  and  loocmotlTea— 2631— M.  Heuy. 
Railway  carriagea,  Stc,  conatmetion  of— 2681— H.  O.  Giaif. 
Rotary  enginea  aiul  pnmpa— 2667— R.  A.  Broomaa. 
Scent  and  amelling  boctlea— 2699— T.  Mllea. 
Sewing  machinea— 2661— M.  Henry. 
Sewing  machinea,  whevl  foed  for— 2313 — J.  Hoie. 
Spoona,  forka,  Ac.— 2397— D.  J.  Fleetwood. 
Sulphorona  add,  obtaiidng— 2483— R.  Reeoe. 
Ventilating  apparatna— 2609— J.  G.  Woodwaid. 
Yeaaela,  propelling— 2601— W.  Chtfk. 
Wheat,  6m>.,  grinding— 2486— B.  Wren. 
Wooden  apilla— 2677— T.  Machin. 
Wool,  Ac.,waahing— 2039— J.  Petrie,  Jim. 
Writing,  pena  uaed  for— 2673— R.  M.  and  D.  CaaMRB. 
Wrought  iron  girdera— 2683— J.  Homan. 

IimnmoK  with  Complits  Spaoino^nos  Ftus. 
Shirta  oollan  and  beeoma-2627— V.  A.  aad  V.  J.  Me«iB|er- 
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1110. 
1113. 
1116. 
1122. 
1123. 
1124. 
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1130. 
1141. 
1143. 
1150. 
1153. 
1164. 
1167. 
1187. 
1189. 
1209. 
1226. 
1360. 


T.Greates  and  J.S.Wright 

£.  Wilaon. 

A.  C.  Hermann. 

R.  Canham. 

C.  HaU. 

O.  C.  Evana. 

J.  H.  Wilaon. 

A.Grainger  ft  C.M.Glrller. 

W.  £.  Qedge. 

J.  J.  Parkea. 

T.  Walker. 

J.  N.  Brown  A  T.  D.  Clare. 

J.  N.  Brown  A  T.  D.  Clare. 

W.  Elder. 

T.  C.  March. 

A.  C.  Headeraon. 

G.  Johnaon. 

T.  H.  Campbell. 

J.  Womdl  and  T.  Hughes. 


1376. 
1378. 
1474. 
1613. 
1641. 
1664. 
1661. 
1735. 
1762. 
1756. 
1762. 
1786. 
1787. 
1843. 
1868. 
1944. 
2049. 
2206. 


H.T.Birt. 

W.Baarie. 

C.  H.  Muny. 

W.  E.  MewtoD. 

W.  B.  Newtoa. 

A.  C.  Headcm. 

W.  E.  Newtoa. 

W.  B.  Newtoa. 

J.  CalTert. 

J.  F.  Joaea. 

8.  Wri.ht. 

O.  F.  CUoa. 

J.  F.  Jooea. 

J.  SaandenaBdJ.rif 

J.  P.  Wint. 
W.  Barton. 
A.  V.  Newtoa. 
H.  A.  BooMTiOi- 


From  Oommittiotun  ^  Patmit  Jatimti,  OcU^  »*<*■ 


1168. 

1174. 
1178. 
1179. 
1181. 
1182. 
1184. 
1188. 
1190. 
1191. 
1193. 
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F.  D.  p.  J.  Cabaaioa. 
W.  H.  Smith. 
H.  W.  Wood. 
S.  Harvey. 
J.  F.  Feltham. 
R.  A.  Broomaa. 
A.Grainger  A  C.M.Giidler. 
E.  Mo6re. 
E.  McNally. 
J.  Bernard. 

R.  Ferrie,  J.  Moxny,  and 
A.  Wilaon. 
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1195.  A.WylllefcJ.lltf** 

1200.  Q.  p.  Dodge. 

1201.  W.Clark. 

1202.  P.  A.  F.  MortA 
1206.  D.  T.  Stewart 
1239.  W.  Clark. 

1264.  O.PeelaadI.V«» 
1386.  W.Oav^. 
1434.  J.  H.  Johaaoe. 
2044.  W.  Poaockaai  J.BP* 
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2804.  H.  Wickeaa. 

2052.  W.  S.  Gamble. 

2956.  M.andR.M.Merryweather, 

and  £.  Field. 
2842.  J.  Spenoe. 
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Institutions. 
The  following  InstitationB  have  been  received 
ito  Union  since  the  last  annonncement : — 

Beasbrook  (Newry),  Mutual  Improvement  Society. 
Watt  iDfltitatLon  and  Edinburgh  School  of  Arts. 

NoTioB  TO  Members. 

The  One-Hundred-and-Twelfth  Session  of 
le  Society  will  commence  on  Wednesday,  the 
5th  inst.,  when  the  Opening  Address  will 
5  delivered  by  Wm.  Hawbs,  Esq.,  F.G.S., 
hairman  of  the  Oouncil. 

The  following  are  the  dates  of  the  Wednesday 
r«ning  meetings,  the  chair  being  taken  at 
Ight  o'clock: — 

1866.  November —  —  16  22    29 

„  December   6  13  20  — 

1866.  January —  —  17  24    31 

„  February    7  14  21  28 

„  March 7  14  21  — 

„  April   4  11  18  26 

„  Hay 2  9  16  23    30 

„  June    —  —  —  27* 

For  the  Meetings  previous  to  Ohristmas,  the 
Uowing  arrangements  have  been  made  : — 

NovsMBEB  16. — Chairman*8  Opening  Address, 
NovEMBBR  22. — "On  Water   Supply,    especially  in 
iral  Pariflhee  and  Districts."    By  J.  Bailet  DsirroN, 

JNovexbbb  29. — "  On  the  Proposed  Purchase  of  Bail- 

lys  by  the  Gk>vermnent"    By  William  Hawbs,  Esq., 

&.S. 

DBCEMBE&  6. — "  On  London  Milk."    By  J.  Chalmess 

o&TON,  Esq. 

Dbgbmbbr  13. — "  On  the  Qraphohrpe,  a  Process  for 

oducing  from  Drawings,  BIocks  ror  Surface  Print- 

g."     By  Henrt  Fitz-Cook,  Esq. 

Dbcembbk  20. — "  On  Parkesine,  its  Composition,  Ma- 

ifacture,  and  Uses.    By  Owbn  Bowland,  Esq. 

The  Cantor  Lectures  for  the  ensuing  Session 

•  The  Annual  Oeneral  Meeting :  the  Chair  will  be  taken  at  Four 
lock.    Mo  Viaiton  are  admitted  to  thii  Meeting. 


will  consist  of  Three  Courses,  to  be  delivered  by 
G.  W.  Hastings,  Esq.,  LL.D.,  Barrister-at'law ; 
Flbeminq  Jbnkin,  Esq.,  F.B.S.;  and  Dr.  F. 
Craob  Calvert,  F.K.S. 

The  following  are  the  particulars  of  Mr, 
Hastings's  course : — 

Lbctubb  L — Monday,  Kovumbbr  27tr.  —  "The 
Effects  of  the  Discovery  of  the  Predons  Metals  on  the 
Ancient  Oiyilisation  of  the  Mediterranean."  * 

Lbctubb  II. — Monday,  Dbobkbb&  4th.  —  ''The 
Effects  of  the  Discovery  of  the  Predons  Metals  on 
Modem  Civilisation. 

Lbgtuilb  IIL — Monday,  Dbgbmbbii  11th.  —  "Or 
Copyright." 

Lbctubb  IY.  —  Monday,  Dbobmbbb  18th.  — ''On 
Limited  Liability." 

The  lectures  wOl  commence  each  evening  at 
Eight  o'clock. 

These  Lectures  are  open  to  Members,  each  of 
whom  has  the  privilege  of  introducing  onb  Friend 
to  each  Lecture. 


CANTOR  LECTURES. 

"On  some  of  the  most  important  Chemical  Dis- 
oovebibs  made  within  the  last  Two  Yxabs."  By 
Db,  F.  Cbacb  Galvebt,  F.B.S.,  F.C.S. 


Leotubb  IV. 

(Continued /rem  Page  743.) 

Delitbbed  on  Tubsuat,  the  25th  of  Afbil,  1865. 

On  taiM  of  the  Discoveries  in  AffricuUural   Chemistry. 

Before  asking  your  especial  attention  to  some  of  the 
most  important  mineral  matters  which  exist  in  soils,  I 
wish  to  say  a  few  words  on  some  of  the  researches  pub- 
lished a  few  years  since  by  Professor  Way,  in  which  that 
gentleman  showed  that  soils  had  the  power  to  retain  with 
great  tenacity  certain  mineral  matters,  which,  although 
soluble  in  water,  could  not  be  removed  from  soils  even 
when  brought  into  contact  with  great  quantities  of 
water.  He  further  demonstrates  that  if  be  made  to 
percolate  through  a  given  quantity  of  soil  certain  soluble 
salts,  such  as  &ose  of  soda,  potash,  and  ammonia,  these 
would  be  retained  in  the  soil,  whilst  the  acids  with  whioh 
these  bases  had  been  combined,  woqld  unite  ?rith  some  of 
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the  elements  pfreviously  ezifitiog  in  the  soil,  pass  off, 
and  the  j^lkalies  themselvei  remain  fixe4<  Thus,  accord- 
ing to  him,  the  retentive  power  of'aoil«  wf^  due  U>  t))e 
presence  in  ^hem  of  a  small  quantity  of  ^oijbl^  B|^ca^  qt 
alomina.  Thus,  for  instance,  a  double  silicate  of  alumina 
and  soda,  when  brought  in  contact  with  lime,  will  part 
with  soda  and  take  up  lime ;  but  if  this  silicate,  in  its 
turn,  is  in  presence  of  magnesia,  the  lime  will  pass  in 
solution  and  the  magnesia  be  retained.  If,  then,  a  salt 
of  potash  is  employed,  the  magnesia  will  be  removed 
from  the  double  silicate  and  the  potash  t^ke  its  place. 
If  ammonia  be  brought  in  contact  with  the  above  silicates, 
except  that  of  potash,  it  will  substitute  itself  for  soda, 
lime,  or  magnesia.  These  valuable  researches  prove  to 
fivmers  that  they  have  nothing  to  fear  as  to  the  loss  of  any 
valuable  manure,  such  as  compounds  of  ammonia  and 
potash,  which  they  might  employ  as  manure  on  their 
lAnds,  e^en  if  these  were  drained,  for  the  potash  or  am- 
monical  s^lts  employed  by  them  as  manures  and  spread  01^ 
the  Murfaoe,  would  not  pass  off  in  the  drainings  of  the 
land,  but  be  retained  by  the  soil  under  the  form  of  a 
double  silicate  until  required  by  plants,  and  decomposed 
under  the  influence  of  that  mild  but  still  all-powerful 
force  called  vitality.  The  researches  of  Professor  Way 
have  been  extended  by  those  of  Dr.  Voelcker,  who,  instead 
of  employing  simple  salts,  employed  complicated  liquide 
on  various  classes  of  soils,  namely,  calcareous  clay  poils, 
and  ferruginous,  sterile,  sandy  soils,  and  obtained  the 
following  results : — 

1.  That  the  calcareous  day  soil  absorbe  about  six 
times  as  muc))  amn^ooia  frqm  tl)d  liquid  mi^ure,  a^  the 
sterile  sandy  soil. 

2.  That  the  liquid  manure  in  contact  with  the  cal- 
careous cUy  soil  becomes  much  richer  in  lime ;  whilst 
during  its  pftfsage  through  the  sandy  soil,  it  becomes  poorer 
in  limA 

8.  That  the  calcarfioni  soil  abaorbs  much  mora  potash 
than  the  sandy  soil. 

4.  That  chloride  of  sodium,  in  conformity  with  the 
results  of  other  observan,  was  not  absorbed  to  any  extent 
by  either  soil. 

fi.  That  both  aoOfl  removed  from  the  liquid  most  of  the 
pho«phoric  acid. 

6.  That  the  liquid  in  passing  through  the  calcareous 
soil  becomes  poorer;  and,  on  the  other  hand,  in  pass- 
ing through  the  sandy  soil  becomes  richer  in  soluble 
silica. 

These  researches  of  Dr.  Voelcker  led  him  to  t  sonie- 
what  different  conclusion  to  that  adopted  by  Professor 
Way.  He  does  not  think  that  the  silicates  of  ammonia 
and  magnesia  that  exist  in  soils,  have  all  the  retentive 
power  attributed  to  them  by  Professor  Way,  but  that 
potash  and  ammonia  are  retained  in  soils  by  the  peroxide 
of  iron  and  alumina  which  they  contain,  acting  as  weak 
adds  with  respect  to  the  alkalis.  He  also  considers  that 
it  is  the  same  oxides  which  act  as  fixing  agents  of  the 
phosphoric  acid  that  may  be  added  on  soils  as  manure, 
nnder  the  form  of  super-phosphate  of  lime,  or  similar 
compounds.  The  researches  of  P.  Thenard,  Way,  and 
Voelcker,  point  to  the  interesting  fact  that  some  ot 
the  most  apparently  useless  elements  in  soils,  such  as 
alumina,  oxide  of  iron,  &c.,  are  in  reality  the  most  useful, 
for  although  they  do  not  take  an  active  part  in  pro- 
moting vegetation,  still  they  aie  the  medium  by  which 
essential  substances,  such  as  fumic  acid,  phosphoric  acid, 
potash,  and  ammonia,  are  retained  and  stored  in  soils 
until  required  to  promote  growth  and  vegetation. 

fiefore  drawing  your  attention  to  a  few  of  the  sob- 
stances  that  a  soil  should  contain,  not  only  to  enable  it 
to  support  vegetation  but  to  promote  it  in  a  high  degree,  I 
deem  it  my  duty  first  to  give  here  a  few  tables  which 
shall  give  you  an  idea  of  the  various  mineral  matters 
which  chemists  have  found  to  exist  more  or  less  abund- 
antly in  vegetables,  and  which  are  found  to  compose  the 
ashes  left  by  vegetable  matters  when  incinerated.  The 
first  table  gives  the  amount  of  mineral  matters   in  a 


thousand   parts  of  poany  of  our  ordiuzy  agnajsi 
P^ductq :— T 

Wheat,  about iO 

Barley 80 

Oats 40 

Rye 20 

Maize  15 

Beans  30 

Peas 30 

Potatoes  8  to  lo 

Turnips  6  to  i 

Carrots 15  to  S) 

Wheat  straw  60 

Barley  straw  60 

Oat  straw ftO 

Bye  straw    40 

Meadow  hay  6Otol09 

Glover  h^y 90 

Ryegrass  bay  95 

The  second  table  gives  yoa  an  outline  of  tbinlsa 
proportions  of  some  of  the  pioet  important  miDen] » 
stances  existing,  in  the  ashes  of  several  of  the  oommi 
cereals  and  roots  cultivated  by  our  farmen:— 

MlHXBAL  MAITESa  JU  FLiSTS. 


PoMi 

Soda 

Lime    .,.. 

Magnesia...... 

Oxide  of  iron . 
Phosphoric  1 

acid J 

3ulphurip»cid 
Silica  .,,.... 
Chlorine .... 


Wheat. 


237 
91 
28 

180 
7 

500 


998 


Bttlej. 


186 
81 
26 
76 
15 

39Q 

1 

273 
traces. 


997 


Oats. 


268 

60 

lOd 

4 

488 
1Q5 


999 


Rje. 


S2Q 

49 

103 

18 

495 
4 


1,009 


PotatoeLTan 


These  ^bles  natur^y  poii^t  oi^t  \hfi  ff^  ^f^ ' 
mineral  matters  that  enter  into  the  cbmpositioa  of  th^^'* 
of  plants,  and  also  will  fiimiliarise  your  miods  Tit£t> 
important  relations  which  some  of  those  miBflitb  Ut:^ 
the  growtl^  of  plants  which  contain  ^m.  p^}^^- 
adverting  to  the  part  wliich  some  of  these  vm^'.^^ 
in  vegetation,  it  is  desirable  that  I  should  reftf  <^^ 
relative  quantities  of  mineral  matters  ^e|)  fipm  ^^ 
where  they  are  grown,  in  what  is  called  I9  ^^""^ ' 
rotation  of  crops. 

BOTATION  OP  CaOFi. — QUANTITT  OF  PBOQW  Kl«^ 
FBOM  OnB  AoBB  OF  GbOUSD. 

™      .  f  Bulbs    Slfi'^ 

Ist  year— Turn^j*    ...  j  j.^      14^ 

-■    -B«w {a?:=i^ 

{Clover  
Byegrass 


2nd 
8rd 


4th 


»> 


tt 


...  •••*•* 


ix-^i 


Moisture  19,280 

Mineral 1,284 


77^3^ 


SO^Ii 


Organic ^"-^ 

Although  these  tables  illustrate  tlie  q^^^  ^"^ 
mineral  matters,  their  variety,  ^d  reUuw  pn?']^' 
existing  in  plants,  and  lastly  the  total  «««"» *  * 
various  minerals  which  s  rotation  of  crop!  ns^  " 
the  soil,  still  they  do  not  point  out  toyoo  wb^cfi^^'^ 


^ 
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Qost  esseotial  to  v^geUtion.  Per)^^  the  i^ord  "  easeotUl" 
rhich  I  )^ve  just  u^e^;  in  npt  correct,  jEbr  all  the  miDenl 
Qatters  fouad  in  a  pjaot  moflt  be  eMOOtuU  to  iis  exiflteooe 
nd  to  it9  grow^ ;  bat  some  of  ^lem  mineraia  epst, 
[enerallv  8{ieakjpg,  in  ^oilB,  aod  that  in  »ufficieat  qoanti- 
ies  for  the  wholeflome  growth  of  the  plant ;  othen  are  in 
ainute  quantltieg,  and  they  are  eoofi  removed  by  simccee- 
ive  cropfl,  and  if  the  piineral  elements  which  compote 
h^  aoil,  cannot  by  their  decay  or  chemical  decompontion 
et  free,  or  bring  into  fit  condition  for  the  coming  crop, 
hese  pecnliar,  r^re,  and  still  essential  elements  of  vegeta- 
ion,  the  aoil  will  ngt  reproduce  the  crops  which  require 
or  their  production  those  peculiar  mineral  wihstancfts. 
<*or  example,  a  sufficient  quantity  of  phosphates  for  turnips, 
•r  a  eu£&cient  quantity  of  potash  for  mangolds,  or  a  suffi- 
lont  quantity  of  silicates  i^nd  phosphates  for  wheat  and 
tber  graminous  plants.  It,  thej^fore,  becomes  necessary 
bat  I  should  dwell  for  a  few  minutes  on  some  of  the  most 
mportant  mizieral  substances  that  should  exist  in  the  soil 
or  peculiar  crops,  or  should  be  added  to  it  as  a  manure  if 
bat  aoil  U  notezhansfted  of  those  treasures  of  vegetation. 
The  first  substance  belonging  to  this  class  to  which  I 
leeire  to  draw  your  attention  is  phosphorus.  It  is  only 
rithin  the  last  fifteen  or  twenty  years  that  the  importance 
if  phosphorus  to  vegetation  has  been  demonstrated.  Al- 
hough  experience  had  led  certain  farmers  to  the  know- 
edge  that  phosphates — for  example,  ground  bones — would 
tromote  the  growth  of  meadow  lands,  still  the  honour  id 
iue  to  Liebig  not  only  of  having  pointed  out  but  proved 
he  importance  of  phosphorus,  or  rather  of  phosphates, 
B  essential  elements  of  the  rapid  growth  of  plants,  and 
Bpficially  of  roots,  for  he  was  the  first  to  call  the  attention 
f  the  agricultural  world  to  the  benefits  to  be  derived,  if, 
ifltead  of  using  phosphate  of  lime  in  its  insoluble  state  as 
i  exists  in  bones,*  it  was  added  to  soils  either  in  a  soluble 
3Ddition,  or  in  one  which  might  easily  become  so  under  the 
ifiuence  of  certain  agents  to  which  I  shall  hereafter  refer, 
t  is  since  the  publication  of  his  ideas  that  we  have  had 
le  resean^es  of  Bouasingault,  Lawes,  Dr.  Gilbert,  Dr. 
^oelcker,  and  ViUe,  who  have  shown  on  the  one  hand  the 
nportance  of  phosphates  to  vegetation,  and  on  the  other 
be  extremely  small  quantities  which  exist  naturally  in 
>ile ;  for  chemists  have  been  able  to  discover  only  traces 
f  phosphoric  acid  in  ordinarily  cultivated  soib,  and  these 
liDUte  quantities  had  been  traced  as  existing  in  primitive 
>ck8  forming  those  soils ;  and,  although  I  am  quite  ready 
>  admit  that  agricultural  chemistry  is  still  in  its  infancy, 
ad  can  at  the  present  time  give  only  here  and  there  uee- 
il  information  to  the  former,  or  insights  into  certain 
benoinena  which  take  place  in  agriculture,  still  it  cannot 
e  denied  that  when  we  consider  that  it  is  only  within 
tie  last  twenty  or  thirty  years  that  chemistry  has  really 
ttempted  to  unravel  the  mysteries  attending  vegetation, 
nd  also  to  give  a  clear  and  scientific  explanation  of  facts 
rhich  hundreds  of  yean  have  revealed  to  man,  we  cannot 
eny  that  in  pursuing  the  same  oouTse  for  a  hundred 
ears,  mo«t  invaluable  and  enlightened  information  will 
e  thrown  upon  agriculture,  and  instead  of  being  the 
eealt  of  mere  experience,  which  often  leads  to  failures, 
he  farmer  will  base  his  operations  on  sound  and  scientific 
irinciples,  which  wiU  enable  him  to  obtain  from  his  land 
he  full  yield  it  is  capable  of  producing.  The  best  proof  of 
he  correctness  of  this  statement  is  that  in  England,  where 

*  Th«  (general  composition  of  bones  may  be  considered  to  be 
IS  follows  :<—> 

BONM. 
r\____;^     f  Blood- vessels  • . .        ...        ■*• 

-^^LlOsieine  

■*<»»•  1.  Patty  matters  

w  ater...        ...        •.•        ..• 

Phosphate  of  lime    ... 
Phoipbtate  of  magncBia        ... 
Carbonate  of  lime    ... 
.Difsrs  salts 


Substances. 


Mmend 
Bnbstances. 


1 

S2 
9 
8 
38 
2 
8 
2 


100 


phemical  agriculture  h/is  midd  the  greatest  advance, 
puraien  as  a  rule  have  ceased  to  allow  the  land  to  lie 
^ow— an  operation  ^hicb  had  fi)r  its  object  to  allow 
the  atmosphere  to  act  upon  the  mineral  elements  of  the 
)ian4,  iQ  as  ff)  modify  them  in  fxiqh  a  way  as  to  liberate 
^me  of  the  Bcame  and  stiU  essential  elements  of  vegeta- 
tion, such  as  potash  and  phosphoric  add.  In  fact,  so  true 
}a  tho  rapid  removal  of  pfiospfipric  acid  from  what  we 
pall  fertile  land  and  its  importance  to  the  successful 
station  of  crops  now  adopt^  by  most  of  the  intelligent 
farmers  of  this  coantry,  that  not  only  are  bones  imported 
(rom  Australia,  South  America,  and  the  Continent,  bu), 
even  minerals,  such  as  apitite,  are  imported  firom  Norway^ 
and  phosphorite  froni  Estremadura,  in  Spain,  and  also 
^nder  the  form  of  aemi-fossilized  guano,  under  the  pame§ 
of  ^mbrero  and  Kooria  Mooria  guanos.  But  even  these 
abundant  sources  of  phosphoric  acid  do  not  appear  to  be 
sufficient  to  supply  the  large  demand  that  there  is  at  the 
present  day  fot  phosphates  or  super-phosphates  for  agricul- 
tural purposes,  for  large  quantiues  of  fossilized  coprolites 
abundandy  found  in  Cambridgeshire,  Suffolk,  and  Bed- 
fordshire are  used  especially  under  the  name  of  super- 
phosphate of  lime.  As  to  the  mode  in  which  they  are 
treated  to  produce  the  valnable  agricultural  manure  (super- 
phosphate  of  lime)  I  must  refer  you  to  the  first  lecture 
which  I  had  the  honour  to  deliver  before  you  last  year,  ii^ 
which  also  you  will  find  the  proportions  of  such  super- 
phosphates of  lime,  the  average  composition  of  which  I 
ihall  take  the  liberty  of  repeating  here : — 


Soluble  phosi^te  22    to 

Insoluble        „        8 

Water  10 

Sulphate  of  lime 85 

Organic  matter 12 


II 

1} 
If 


II 


25  per  oeot. 

10 

12 

45 

15 


Nitrogen  0*75  to  1*5  per  cent. 


f* 
II 
II 


Although  super-phosphate  of  lime  is  a  soluble  aaU  when 
added  by  the  farmer  on  the  surface  of  his  land  either  dis- 
solved in  water  or  in  the  state  of  a  powder,  still  this 
solubility  must  rapidly  disappear  when  in  contact  with 
the  soil,  for  the  soluble  phosphate  of  lime  is  due  to  the  ex- 
cess of  phosphoric  acid  which  it  contains,  ^nd  the  excess 
disappears  when  in  contact  with  the  soil  as  it  meets, 
genendly  speaking,  carbonate  of  lime  or  of  magnesia, 
or  oxide  of  iron  which  neutralise  the  excess  of  acid, 
rendering  thereby  the  remaining  portions  of  phosphate  of 
lime  insoluble.  It,  therefore,  becomes  interestiog  to 
inquire  how  an  insoluble  substance  becomes  soluble  to 
render  it  fit  to  be  absorbed  by  the  sponcioles  or  the  rootp 
of  plants  so  as  to  convey  it  into  the  plants  themselves. 
This  is  effected  by  carbonic  acid  gas  dissolved  in  water 
which  penetrates  into  soils,  or  by  the  fumic  acid  dis- 
covered in  Boiia  by  Thenard,  or  by  a  non-neutral  substance, 
similar  in  its  composition  to  sugar,  which  has  also  the  power 
of  rendering  soluble  the  insoluble  phosphates  existing 
naturally  in  the  soil  or  added  to  it  by  the  hand  Qf 
man. 

Dr.  Voelcker  published  m  1863,  in  the  Memoirs  of  the 
Royal  Agricultural  Society,  a  most  valuable  paper  on  the 
absorption  of  phosphate  of  lime  and  phoepbatic  manures 
by  root  crops.  Among  the  many  facts  which  had  a 
direct  interest  for  those  employed  in  the  cultivation  of 
the  soil,  there  is  one  point  connected  with  these  researches 
to  which  I  desire  to  call  your  attention,  and  that  is  the 
relative  amount  of  phosphoric  add  which  is  required  by 
an  average  crop  of  wheat  or  of  turnips  per  acre.  You 
may  observe  in  reading  ovei*  the  following  table  that 
whilst  turnips  require  89}lbs.  of  phosphoric  acid,  wheat, 
which  is  considered  a  highly  nitrogenated  crop,  only  con- 
tains 25}lbs.  of  the  same  substance.  This  statement  is 
correct  so  long  as  you  take  the  total  weight  of  the  crop 
produced  by  an  acre  of  land,  for  one  acre  of  land  will 
produce  20  tons  of  turnips  and  about  two  tons  of  wheat ; 
out  if  you  take  lOOlbs.  of  each  of  these  substances,  then, 
of  course,  wheat  will  contain  a  far  larger  proportion  of 
phosphoric  add  than  the  turnips : — 
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Onk  Aobb  of  LiABD. 


20T0118  or  TURHIP0. 

Whsat. 

Bnlbt. 

Topf. 

Gnln. 
1,920  Ibf. 

Strftw. 
3,840  Ibt. 

Potash    

Ibi. 
182- 
6-25 
6-25 

36- 

28-25 

86- 
8- 

19- 

47-25 

Ibi. 
45*5 

7- 

2-25 
68-5 
11-5 
25- 

2-25 
18-25 
11-5 
86-25 

IbS. 
9-76 

8-75 
1- 

16-25 
•25 
1- 

1    *^ 

Ibt. 
25- 

Boda   

HagD€8ia    

8-75 

Lime  

10-5 

PhotDhoric  acid 

9-5 

SulDhurio  acid  

5-25 

Silica  

128-75 

Chloride  of  Bodinm  ... 
Chloride  of  potaBsium . 
Carbonic  aoid    ..« 

925 

814-00 

228-00 

82-6 

192-00 

The  reiearohes  of  Mr.  Lawes  and  Dr.  Gilbert  have 
demonstrated  thoroughly  the  truth  that  the  employment 
of  snper-phoephate  of  lime  as  a  manure  is  useful  for  pro- 
moting the  growth  of  wheat,  and  is  essential  to  the  per- 
fect success  of  a  crop  of  turnips.  M.  Ville  has  also 
publbhed  important  papers  in  the  '*  Comptes  Rendus  of 
the  Academy  in  Paris,"  on  "  The  iufluence  of  phosphates 
on  vegetation ; "  and  the  following  table  will,  I  hope, 
convince  you  of  the  marked  influence  which  they  exercise 
00  vegetation : — 

iNFLUDrOB  OF  PhOSPHATBB  ON  VXOBTATIOK. 

Phosphate  of  lime  1  on.QA 

Alkaline  sUicatesJ  ''^^^ 

Phosphate  of  lime 18-80 

Earths  and  alkaline  silicates 0-60 

Earths    1*84 

But  the  most  interesting  data  at  which  M.  Ville  has 
arrived  consist  in  that  the  presence  of  phosphates  in  soils 
determines  a  corresponding  absorption  of  nitrogenated 
compounds  by  the  plant ;  that  is  to  say,  that  if  phosphates 
are  supplied  to  a  vegetable,  its  growth  will  be  partial ; 
and  if,  on  the  other  hand,  ammoniacal  salts  or  nitrates 
are  supplied  to  it  the  growth  will  be  imperfect;  but  if 
both  of  them  be  added  to  the  soil,  the  absorption  of  the 
phosphate  will  be  increased  as  well  as  that  of  the 
ammonia.  This  result  is  most  interesting,  not  only  in 
an  agricultural  point  of  view,  but  aleo  as  a  physiological 
fact,  for,  until  this  imports  nt  observation  of  M.  Ville, 
scientific  men  had  merely  studied  the  immediate  influence 
or  absorption  which  the  substance  had  on  the  vegeuble 
or  animal,  without  taking  into  aorount  how  these  pheno- 
mena might  be  modified  by  the  presence  of  others.  I 
look  upon  the  observation  of  M.  Ville  as  one  which  will 
ultimately  be  far  more  apprmated  than  it  appears  to 
have  been,  and  one  which  will  lead  to  most  important 
results  in  animal  physiology  and  agriculture.  I  shall 
conclude  these  observations  by  giving  you  a  table  published 
by  M.  Ville,  and  which  clearly  sets  forth  the  truth  of 
these  remarks : — 

Ajfouvr  or  Nitboosn  fixed  bt  Whsat  uhdeb  the 
iHFLuuioa  of  the  followimo  Salts: — 

Without 
KitrofsnAtad 
compounds. 

Phosphate  of  Lime  and  1        ^  . . 

Alkaline  Silicate       /  •"  ^  ^^ 

Phosphate  of  Lime    7-26 

Earihsand  Alkaline  Silicates  5-71 

Earth  800 


With 

Nitrogeoatcd 

oompoonds. 

20-08 

19-17 

11-16 

9-50 


The  extraordinary  liberality  with  which  the  Emperor 
of  the  French  has  supported  and  encouraged  all  scientific 
researches  or  inventions  which  might  tend  to  promote 
^e  welfare  of  his  subjects,  is  exemplified  in  the  case  of 


M.  Ville,  for  the  Emperor  has  not  only  bcilt  a  i|«ii: 
laboratory  for  his  use,  and  placed  a  large  greeahotteied 
other  means  of  investigation  at  his  dinoBil,  bol  haia 
allowed  him  to  experiment  on  one  of  ms  pmitein 
And  this  encouragement  has  not  been  lost,  for  M.  Tit 
has  arrived  at  some  very  valuable  and  pricticil  vak 
Admitting  that  he  wishes  to  ascertain  wbsi  tbs  vCi 
deficient  in,  so  as  to  produce  a  itill  crop,  hs  dividftr 
an  acre  of  land  into  four  parts — adds  to  one  portioD  n^. 
phosphate  of  lime ;  to  another   portion   csitame  .: 
potash ;  to  another  portion  caustic  lime;  and  Ustlj, mk 
of  soda.    He  then  places  on  these  sections  of  ths  im  tk 
various  crops  which  are  intended  to  be  grown,  lod  he  m 
finds  out  which  of  the  four  manures  should  be  sddeik 
convert  an  ordinary  yielding  field  into  an  sbaodiot  m. 
This  simple  and  practical  mode  of  proceedisg  hai  k 
him  to  use,  as  a  general  manure,  which  he  ciUi  mioei 
manure,  the  following  substances :— Phosphite  o(  list 
4  parts;  carbonate  of  potash,  4  parts;  csostac  lime,l-> 
parts ;  and  nitrate  of  soda,  6*5  parts.    The  rosolti  hn 
been  most  satisfactory,  and  among  the  many  be  fes 
published  during  the  last  two  or  three  yean  I  ihili  ia^ 
give  the  following : — 

Total  Cobn  pxb  Aobb. 

Unmanured ••    990       9Sfi 

Mixed  mineral  manure 1192       967 

Ammonia  salts    1471      1618 


Mixed  mineral  manures  andl   0407 
Ammonia  salts   ...J 


14S) 

ISS 
2706 

401( 


Stbaw  ako  Chaff  pbb  Agbb. 

Unmanured 1625 

Mixed  mineral  manure 1804 

Ammonia  nits   2536 

Mixed   mineral   manure   andl   ^i«« 
Ammonia  salts   \  , 

Allow  me  to  pass  from  these  highly-intsrarfag  ^ 
practical  results  obtained  by  M.  Ville  to  those  ut  '<b 
valuable  pobli»hed  by  Dr.  Voelcker  on  another  Diaew 
matter  which,  like  phosphoric  acid,  is  only  fomd  io  0>> 
quantities  as  a  natural  product  in  soils,  sod  vbidLi 
abfcnt,  like  phosphoric  acid,  renders  the  soilnDprofi^ 
to  the  farmer.    That  substance  is  potash.    Dr.  Voeo^ 
has  not  only  studied  the  action  of  one  oompoaad  i 
potassium,  say  the  caustic  or  carbonate  of  po(ssb,btt^ 
has  examined  the  action  of  these  and  also  of  nlpbtit^^ 
potash,  chloride  of  potassium,  and  nitrate  of  potaBb,i8^ 
to  enable  him  to  arrive  at  the  correct  result  he  had  oca- 
pared  the  action  of  these  different  salts  of  pota^  <* 
various  classes  of  soils,  namely,  calcareoos  ^  ^] 
fertile  sandy  loam,  pasture  land,  marly  soil,  sod  te^ 
sand;  and  he  has  come  to  the  general  coodoMO^ 
when  salts  of  potash  are  added  to  these  soils,  ahboc^ 
the  quantity  retained  by  them  varies  with  the  oatoretf 
the  compound  of  potassium  used  or  the  natore  of » 
soil  operated  upon,  still  the  soil  will  retain  the  ^  ^ 
not  allow  it  to  pass  off  in  the  water  which  may  issM  <n* 
it  by  drainage  or  otherwise.     If  he  emplovs  a  »)^  ^ 
potash,  say  the  nitrate,  sulphate,  or  chloride,  the  nlp^^ 
acid,  the  nitric  acid,  or  the  chlorine  wiU  combine  wit^ 
lime  or  the  magnesia,  and  even  in  some  instsoctf^ 
the  ammonia  which  the  soil  may  contain,  "^^^y 
potash  will  substitute  itself  to  either  of  these  basei  vbK& 
were  in  the  silicate,  demonstrated  to  eust  in  aoi*^ 
Professor  Way.  ^ 

As  mankind  increase  on  the  surface  of  the  globe,  and  tb^ 
wants  proportionately  become  greater,  so  ^  a  marfeu^tf 
and  admirable  dispensation  of  Providence,  the  pov^' : 
the  production  of  the  soil  to  meet  the  wants  of  ois  > 
developed.  A  striking  instance  of  this  is  given  iov 
application  of  chemical  discoveries  to  the  eoltitati^  ^ 
the  land  to  make  it  commensonte  with  the  giovini  f*! 
quirements  of  the  people.  Thus,  for  exampfe*  «*  ■^' 
stored  in  various  parts  of  England— Snflfolk.  Caotiv^ 
shire,  and  Bedfordshire— large  bedi  of  ooproUtsi.  v  "* 
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'efoM  of  antedflavuD  animalfl  buried  there  for  thoiuands 
>f  years,  UDknown  to  man,  and  its  value  unappreciated. 
?*arther,  chemiBta  have  discovered  in  Norway  monntainB 
>f  phosphate,  under  the  form  of  apitite,  and  tracts  ot 
aod  of   phosphorite  in   Bstremadura  in  Spain.     The 
ama  remarks  applies  with  equal  force  and  truth  to  salts 
>f  potash.    Their  supply  up  to  the  present  time  has  been 
imited,  as  I  stated  to  you  m  my  last  lecture,  in  speaking 
>f  the  discoveries  of  M.  Ballard,  whose  name  I  mentioned 
ivith  no   undue  praise,  as  showing  the  benefits  which 
lociety  may  derive  from  the  extraction  of  a  double  chloride 
>f  potassium  and  magnesium  from  the  ocean.    Strange 
to  say,  within  the  last  few  years  this  identical  salt  iuui 
been   discovered  in  large   quantities   as  a  mineral   at 
Stassfurth,  in  Saxony,  and  although  this  mineral  exists 
eis  a  stratum  under  beds  of  ordinary  common  salt,  and  its 
discovery  dates  only  three  years  back,  there  are  at  the 
present    time   14,000  men  employed  in    the   factories 
which  have  risen  on  the  spot  for  the  extraction  of  the 
salt  from  its  mineral,  and  its  conversion  into  the  various 
products  required  by  the  trade.     This  mineral,  which 
has  been  called  oamallit,  and  which  assumes  a  thickness 
of    1,000,    is  composed   in    100   parts,    as   follows:  — 
Chloride  of  magnesium,  81*46;  chloride  of  potassnm, 
24-24;  chloride  of  sodium,  5*10;  chloride  of  calcium, 
2*62 ;  salt  of  lime,  0.84 ;  oxide  of  iron,  0.14 ;  and  water, 
35*37.      It  may  be  considered  as  a  definite  chemical 
compound  of   1  equivalent  of  chloride  of  potassium; 
2   equivalents  of  chloride  of  magnesium;    and  12  of 
water.    I  have  not  the  slightest  doubt  that  when  this 
important  discovery  becomes  generally  known  to  our 
salt  manufacturers,  they  wiU  abo  turn  their  attention 
to  the  nature  of  the  minerals  composing  the  sub-soils 
of  their  salt  beds,  and  will  discover  cannallit,  and  thus 
confer  on  the  country  a  great  boon  by  promoting  its  agri- 
culture. The  popularising  of  this  fact  may  confer  a  great 
benefit  on  those  salt-mine  proprietors  who  are  working 
their  mines  for  rock  salt,  and  who  have  not  filled  their 
mines  with  water,  so  as  to  take  from  them  a  brine  con- 
taining the  salt  they  require.    I  have  no  doubt  that  if 
cannallit  is  discovered  in  England,  it  will  in  many  in- 
stances modify  entirely  the  present  method  of  working 
salt  mines. 

Lime. — Too  much  importance  cannot  be  attached  to 
the  presence  in  certain  proportions  of  lime  in  soils,  for  it 
is  one  of  the  essential  elements  of  ashes  of  plants,  and  is 
necessary  to  their  growth.    In  fact.  Dr.  Voelcker  says : — 
<«  We  know  practically  how  essential  the  presence  of  lime 
is  for  the  healthy  growth  of  eveiy  kind  of  cultivated  pro- 
duce.   On  soils  very  deficient  in  lime,  most  crops,  espe- 
cially green  crops,  are  subject  to  all  kinds  of  disease ;  and, 
consequently,  roots  fail  altogether  on  such  land,  even  if  it 
has  been  liberally  manured  with  good  yard  dung  or  guano. 
Up  to  a  certain  stage,  com  and  roots  grown  under  such 
conditions  appear  to  thrive  well,  but  as  the  season  ad- 
vances they  sustain  a  check,  and  at  harvest  time  yield  a 
miserable  return.    The  remedy  for  such  failures,  which 
are  not  at  all  uncommon  in  localities  where  poor  sandy 
soils  prevail,  is  a  good  dose  of  lime  or  marl,  and  then,  and 
only  then,  fiumyard  manure  or  guano  may  be  applied  to 
the  greatest  advantage.    Marl  or  lime  alone  does  not 
suffice  for  meeting  all  the  requirements  of  our  cultivated 
crops  on  such  poor  sands,  and  though  calcareoos  minerals 
supply  a  most  necessary  element  of  plant-food,  and  by 
acting  on  the  latent  stores  of  food  in  the  soil,  produce  at 
first  a  most  strikingly  favourable  effect  upon  vegetation, 
they  soon  fail  to  produce  the  desired  effect  if  repeated  too 
often,  to  the  exclusion  of  other  fertilising  matters.    On 
the  other  hand,  the  most  liberal  application  of  farmyard 
manure  of  the  best  quality  never  produces  so  beneficial 
and  lasting  an  efliect  on  poor  sandy  soils  as  when  they  have 
been  previously  well  marled  or  limed.    On  such  limd  no 
doubt  the  proverb  holds  good : 

**  Lime  toad,  marl  without  msaiire 
Only  make  the  flurmer  poor.** 

"  Bat  at  the  same  time  I  have  a  strong  impression  that 


on  snch  land  manure,  without  lime  or  marl,  does  not  help 
much  towards  paying  the  rent.  There  are  some  soils 
which  swallow  up  manure,  with,  so  to  speak,  an  insatiable 
appetite,  without  ever  feeling  the  better  for  the  manure ; 
they  are  appropriately  called  very  hungry.  On  all  such 
soUs  I  have  no  hesitation  in  saying  much  manure  is 
wasted,  or  the  most  is  not  made  of  it,  if  previouslv  to  the 
application  of  farmyard-manure,  guano,  &c.,  the  land  has 
not  received  a  good  dose  of  marl  or  lime. 

**  My  recent  filtration  experiments  point  out  the  reason 
why  marl  or  lime  is  peculiarly  valuable  on  poor  sands, 
it  is  not  merely  by  8uppl3riDg  in  a  direct  manner  a  deficient 
element  of  nutrition  that  lime  acts  so  beneficially  on  such 
soils,  but  because  it  preserves  in  the  soil  the  more  valuable 
fertilizing  matters,  which,  like  salts  of  potash  or  ammonia, 
rapidly  filter  through  sandy  soQs,  unless  a  sufficient  quantify 
of  marl  or  lime  has  been  previously  applied  to  the  land. 
By  these  means  the  bases  of  the  more  valuable  saline 
eduble  constituents  of  rotten  dung  or  of  guano  are  re- 
tained in  the  soil,  whilst  the  acids  filter  through  it  in 
combination  with  lime,  a  constituent  which  is,  compara- 
tively speaking,  inexpensive." 

The  evening  is  too  far  spent  for  me  to  attempt  to 
enter  into  the  valuable  researches  of  Mr.  Lawcs  and  Dr. 
Gilbert  connected  with  meadow  lands  and  the  feeding  of 
cattle ;  but  I  would  strongly  recommend  those  who  take 
an  interest  in  these  branches  of  science  to  consult  the  papers 
published  by  those  gentlemen  in  the  Journal  of  the  Royal 
AgricuUufal  Society,  I  would  also  call  your  attention  to 
a  paper  on  the  same  subject  by  Mr.  John  Coleman,  as 
well  as  a  talented  lecture  which  that  gentleman  delivered 
a  few  weeks  since  before  this  Society,  in  which  he  gives 
most  important  information  to  the  &rmer  respecting  the 
cheap  feeding  of  cattle. 

I  hope,  ladies  and  gentlemen,  that  you  are  now  con- 
vinced of  the  truth  of  the  assertion  which  1  made  at  the 
beginning  of  this  lecture,  that  no  country  possesses  men 
better  informed  than  those  who  exist  in  England  on 
scientific  agriculture.  In  fact,  we  can  boast,  especially  if 
we  give  the  lead  to  Scotch  &rmers,  of  being  the  leading 
nation  in  point  of  agricaltural  progress. 


LBornas  V. 

Dbliyerbd  on  Tuxsdat,  thb  9th  Mat,  1865. 

On  the  Ditcooeriee  in   the  ChemMtry  of  Roche  and 

Minerale, 

Although  the  title  of  this  lecture  appears  to  have  some 
reference  to  the  lectures  recently  delivered  by  my  learned 
predecessor.  Professor  Ansted,  still  the  study  of  geology 
and  mineralogy  is  so  vast  that  different  men  may  lecture 
on  them  without  interfering  with  one  another's  views, 
or  in  the  slightest  degree  with  the  special  branch  of  that 
science  that  each  one  has  chosen  for  his  discourse. 

The  first  subject  to  which  I  should  wish  to  draw  your 
attention  is  the  origin  of  ooloar  in  minerals.  Up  to  a 
very  recent  period  it  was  generally  believed  that  their 
colour  was  due  to  a  minute  quantity  of  certain  me- 
tallic oxides  diff^Qsed  through  the  mass;  thus  the  red 
colour  of  the  garnet  was  attributed  to  sesquioxide  of  iron ; 
ultramarine  to  oxide  of  cobalt;  emerald  to  sesquioxide  of 
chromium ;  and  amethyst  to  oxide  of  manganese. 

The  first  researches  which  were  published,  according  to 
my  knowledge,  on  the  fact  that  organic  matters  might 
exist  in  minenJs,  are  due  to  Sir  David  Brewster,  who 
discovered  in  one  of  the  most  compact  and  hard  minerals 
known,  viz.,  topaz,  exceedingly  volatile  hydrocarbons, 
which  were  so  volatile  that  the  simple  heat  of  the  hand, 
when  brought  to  bear  upon  this  mineral,  proved  sufficient 
to  transform  them  into  gaseous  matters,  which  would  re- 
condense  on  the  hand  being  removed.  Sir  David  Brew- 
ster ascertained  that  the  fluids  were  confined  in  small  aper- 
tures, or  cells,  existing  in  the  mineral,  and  calculated 
there  were  8,000  cavities  in  one-seventh  of  an  inch  of 
topaz.    In  1867  Ijewy  ascertained  that  the  green  ooloar  of 
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tlid  emeralds  of  Moso,  New  Grenada,  wad  not  dae  to  sesqui- 
oxlde  ot  chromiam  but  to  an  organic  snbstance,  for  not 
onl^  did  the^  yield  water  and  carbonic  acid  when  heated  in 
a  close  Vessel,  but  on  calcining  a  sniall  quantity  of  the 
miiieral  it  became  colourless,  and  did  not  again  resume 
lis  primitive  colour,  which  probably  would  have  been 
the  case  it  the  colour  of  the  mineral  had  been  due 
to  sesquioxide  of  chromium.  Notwithstanding  this, 
Mitacherlich  and  ^^6  published,  in  1864,  a  paper  in 
which  they  showed  that  the  colour  of  a  certain  class  of 
emeralds  was  due  in  their  opinion  to  the  presence  of  this 
oxide. 

Knox  also  demonstrated  the  fact  thjit  smoked  quartz 
becaine  colourless  when  heated;  and  Ktthlmann,  in 
researches  recently  published,  has  shown  that  smoked 
quartz  ^iU  lose  its  colour  under  the  influence  of  heat, 
lind  that  the  blueish  bliick  colom*  of  flint  may  be  traced 
to  the  same  cause. 

Wolf  proved  some  time  since  that  the  various  colours 
which  fluor-spar  assumes  are  also  dUe  to  organic  sub- 
stances; and  his  researches  leave  no  doubt  that  the 
colour  of  green  fluor-spar  can  be  traced  to  a  hydro- 
carbon'. Bat  one  of  the  most  interestiug  papers  published 
6f  late  on  this  subject  is  that  of  Professor  Foumet,  of  Lyons, 
injwhich  he  shows  that  the  reddish,  yellowish,  or  greenish 
colour  which  some  clays  assume  is  not  due,  as  was 
formerly  believed,  to  metallic  oxides,  but  may  clearly  be 
iraced,  in  many  instances,  to  the  presence  of  organic  subs- 
tances. 

Amongst  numerous  instances  that  he  cites  in  his 
memoirs,  the  most  curious  one  is  the  molecular  change  of 
certain  clays  into  a  mineral  called  jasper,  "  a  double  sili- 
cate of  alumina  and  protoxide  of  iron,"  and  which  con- 
version could  not  be  attributed  to  the  action  of  heat,  but 
to  the  slow  dehydration  of  the  clay  and  to  pressure,  for 
pe  was  able  to  trace  in  those  splendid  veins  of  jasper  ex- 
isting in  the  province  of  Constantine,  Algeria,  the  gradual 
pusa^e  of  certain  beds  of  clay  into  conesponding  ones  of 
jasper^  and  this  mineral  as  well  as  the  day  from  which  it 
was  produced,  became  not  only  colourless  under  the  influ- 
ence of  heat,  bat  gave  off  vapours  which  had  a  strong  em- 
pyreamatic  or  organic  odour.  Mr.  F.  Kuhlman,  whose 
name  I  have  often  had  the  pleasure  of  citing,  in  this 
coarse  of  lectures,  has  published  of  late  in  the  Gomptes 
Bendntf  of  the  Academy  of  Sciences  6f  Puis,  several  ^pers 
on  the  .interestii^  subject  as  to  what  the  colouration  of 
minerals  is  attributable  to,  and  this  gentleman  has  not 
only  proved  that  in  many  instances  the  colouration  of 
certain  minerals  and  gems  may  be  traced  to  the  presence 
q{  organic  matters,  but  he  has  succeeded  in  colouring  cer- 
tain colourless  minerals;  thas,  for  example,  by  plunging  into 
melted  pitch  topaz,  rock-crystal,  and  opal,  and  allowing 
a  sufficient  quantity  of  pitch  to  penetrate,  he  has  given 
a  yellow  colour  to  the  topaz  and  opal,  and  transformed 
white  rock  crystal  in(o  the  smoky  variety.  This  fact  is 
not  only  interesting  to  a  geologist,  but  must  prove  so  to 
every  reflecting  mind,  for  it  is  difficult  to  conceive  how 
substances  so  hard  and  compact  can  prove  sufficiently 
porous  to  admit  the  Vapours  of  volatile  bodies.  His 
researches  have  also  for  chemists  a  marked  interest,  for 
he  has  made  the  following  curious  observation,  viz., 
tha^  if  he  took  plaster  of  Paris,  mixed  with  a  sufficient 
proportion  of  water  to  convert  it  into  a  solid  mass  (the 
composition  of  which  is  equal  to  S  O,  Ca  O  -f  2  HO,  or 
Bulpnate  of  lime,  with  two  equivalents  of  water),  and 
plunged  it  into  a  bath  of  melted  pitch,  the  two  equivalents 
of  water  would  be  replaced  by  an  equal  weight  of  pitch, 
converting  the  whole  into  a  solid  mass  susceptible  of  taking 
a  high  polish.  And  therefore  applicable  to  many  ornamental 
purposes.  He  also  proposes  what  I  believe  has  been  in 
practice  now  in  England  for  some  time,  viz.,  dipping 
Dricks,  and  other  buuding  materials,  fnto  melted  pitch, 
and  cementing  them  with  that  substance  in  all  cases 
where  an  impermeable  wall  or  sorface  is  required. 

Without  entering  into  the  numerous  applications  of  Xr. 
Knnlmann*a  reeearohes,  I  cannot  part  wltn  them  wttiioat 


I  citihg  a  simple  method  which  he  proposes  to  deterge 
whether  the  colouration  of  a  mineral  or  a  gem  is  due  ti; 
organic  or  to  an  inorganic  substance.  To  effect  tkiV 
places  a  small  quantity  of  the  mineral  in  a  small  ^]a!cz 
tube,  and  passes  over  it  hydrofluoric  acid,  which  doe>:-: 
affect  the  colour  of  the  gem  it  it  is  due  to  an  orgimc  & 
stance,  for  example,  those  of  the  amethyst,  roby,  bUd£v 
mood,  or  yellow  quartz,  bat  discolours  at  once  cfgnt.a 
stones,  their  colouring  substance  being  sesqaioiideofb: 
or  a  silicate  of  it. 

Allow  me  to  mention  k  most  interesting,  aci  a 
yet  little  known,  class  of  minerals,  the  compear.': 
of  which  is  not  only  interesting  to  chemists  but  i& 
to  astronomers,  mineralogists,  and  natm-al  philosc^: 
i  mean  aerolites.  Notwithstanding  the  careful  uttitjs 
that  have  been  made  of  these  meteoric  stonei,  the  pR- 
sence  of  no  new  metal  has  been  discovered  in  Ck«=. 
or  of  any  which  chemists  have  not  foond  apoQ  r 
own  planet ;  but  they  have  been  able  to  ascertain  t^ 
some  of  these  aerolites  contain,  or  are  composed  io  kh* 
instances  of,  metals  in  a  native  state,  which  are  ik-re 
found  in  that  condition  upon  our  planet ;  thiis  it  hu  N< 
proved  that  some  of  them  contain  metallic  nickel.colib, 
and  even  iron  ;  in  fact,  in  some  instances,  the  Yo!a!3$  ::' 
some  of  these  aerolites  that  have  fallen  on  our  plar'!. 
which  are  composed  of  iron,  has  oeen  sufficient  toCt 
man  to  work  them  directly  into  implements ;  sacb  w  ib* 
case  with  an  aerolite  found  in  Mexico,  which  bad  tbe  ir 
lowing  composition : — 

Iron  96-50 

Nickel  8o0 


100-00 

What  in  a  scientific  point  of  view  enhances  thevshiS 
this  peculiar  class  of  meteoric  atones,  is  the  preseax  - 
some  of  them  of  a  peculiar  yellow  mineral,  having  «r» 
resemblance  to  pyrites,  but  still  differing  entirely  trosi  a- 
composition,  as  proved  by  the  analysis  of  Mr.  Li«rtx; 
Smyth,  who  found  it  to  be  composed  of  foar  eqnHaitf*-^. 
iron,  two  equivalents  of  nickel,  and  one  eqoiTakat« 
phosphoms,  and  to  it  he  gave  the  name  of  **tcbnete- 
site."     It    has    lately    been    artifldally    produced  ^ 
Mr.  Faye,  under  the  able  gaidance  of  Henry  8t.  Ck^ 
Deville,  by  melting  together  in  a  crocihle  a  miitoR  -^ 
oxides  of  iron  and  nickel,  phosphate  of  soda,  silio*  ^ 
charcoal,  allowing  the  whole  to  cool,  vrhen  in  tbe  fi^- 
mass  were  found  well-defined  crystals,  having  a. ve^^ 
ooloar,  and  identical  in  composition  to  the  "  schre^io*' 
analysed  by  Mr.  Lawrence  Smyth — a  triamph  of  iogo 
for  It  is  the  first  example  of  the  artifickU  prodactiooa!i 
mineral  substance  found  in  an  aerolite.     The  preieDcf  o  * 
large  proportion  of  metallic  iron,  and  especially  of  f^ 
phorus,  in  this  class  of  aerolites,  provee  that  they  ^^ 
have  a  cosmical  origin,  and  that  they  must  have  ^ 
formed,  or  rather  the  mass  from  which  they  hare  ^ 
detached,  must  have  been  produced  and  existed  ^^ 
there  was  no  atmosphere  similar  to  that  which  sonw^ 
our  planet,  viz.,  one  containing  oxygen.    What  todi  t> 
confirm  this  view  is  that  many  of  the  meteoric  stj»'' 
analysed  by  chemiste  contain  a  large  quantity  of  cv^ 
aceous  matters.    The    most   complete  analysis  of  ^ 
class  of  meteoric  stones  is  that  made  by  Mr.  Cloec  of  9^ 
which  feU  in  Jane,  1864,  at  Qrgaeil,  in  tbe  Mctb  f 
France,  and  which  drew  the  attention  of  many  tait'^^ 
men  at  the  time,  owing  to  its  fall  being  dearly  trt*:. 
and  spedmens  carefaSy  secored ;  it  had  the  foUo*^ 
composition : — 

CoifPOSmOV  OF  THK  OBOnSliL  AXBOUTE. 

Hvgrometric  water 6*^^ 

Silicic  acid    24*475 

Sulphuric  add 21^5 

Sulphur    4-565 

Chlorine -...    OhTTJ 

Phosphonu tajj 

Alntni>ft  , „     Ml5 
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Oxide  of  chromiom.; 0025 

Peroxide  of  iron  ....;; ; 13-824 

Protoxide  of  Iton    ; 17-924 

Oxide  of  Htckel   :;.....; ...;...  2-460 

Oxide  of  cobalt  i.  0-086 

Oxide  of  manganefle  ;....: 1*805 

MagnMi 8-168 

Lime.;....;.; 8-183 

Soda 1-244 

Potaah 0807 

Ammofiia 0-098 

EtfmiQ 6-027 

Oombinei  wstet 7-846 


96-442 

ThjA  analysis  of  Jit,  Cloex  i6  not  only  Interesting  as 
bowing  the  tmibetoug  snbetancefl  whicli  enter  into  the 
ompoeition  of  one  of  these  meteoric  stonefli  bnt  cflp^ially 
^mg  to  the  fact  that  he  demonstrated  in  it  the  presence 
r  an  organic  substance  similar  to  coal,  and  also  water. 
Thetnists  have  also  ascertained  that  many  meteoric  stones 
re  highly  siliceous,  or  compoiised  almost  entirely  of  silica 
r  silicates  of  various  metals.     Mr.  Charles  Sorby,  of 
he  Roval  Society,  has  recently  published,  in  the  Proceedings 
i  that  Society,  some  interesting  papfirs  on  the  microscopic 
[ifTerenoes  which  exist  between  the  general  texture  or  ap- 
pearance presented    by  meteoric  stones  and   the   lava 
f  volcanoes ;  also  between  the  native  meteoric  Iron  and 
he  commercial  kinds.    There  can  be  no  doubt  that  these 
esearchea  will  throw  much  li^ht  on  the  circumstances 
bat  have  attended  the  formation  of  aerolites  in  general. 
U  all  events  there  can  bo  no  doubt  that  fire-lMills,  falling 
tars,  and  meteorio  stones  have  a  cosmical  origin,  and 
hat  tbey  fall  on  the  surface  of  our  planet  whenever  they 
ome  within  the  earth's  attraction,  or  that  this  force 
•verpowers  that  of  the  sun.    It  is  easy  to  explain,  know- 
3g,  as  we  now  do,-  their  composition,  why  they  appear 
iminous  when   they  arrive  near  the   earth's   surface, 
yt  thef  have  to  traverse  an  oxidising  atmosphere,  or  one 
3ntainiog  oxygen,  and  as  they  travel  through  the  space 
eat  is  generated  by  the  Motion  of  the  particles  composing 
hem  with  those  of  the  atmosphere,  and  the  beat  thus 
roduced  becomes  sufficient  for  the  combustible  matters 
rhich  enter  into  their  composition,  viz.,  carl)on,  iron,  nickel, 
^c,  l)eing  burnt  or  oxidised  by  the  oxygen  of  the  atmos- 
here.     It  Is  the  knowledge  of  this  fact  which,  no  donbt, 
as  suggested  to  Professor  William  Thomson  his  theory — 
bat  the  high  temperature  of  the  sun  is  due  to,  and 
liaintained  by,  the  heat  generated  by  cosmical  matter 
illing  on  its  surface,  te  I  had  the  pleasure  of  explaining 
>  you  more  fully  in  my  first  lecture. 

I  shall  now  examine  with  you  the  artificial  formation 
f  certain  minerals  and  gems.    Some  of  the  earliest  and 
lOflt  successful  attempts  in  this  line  of  researches  are 
hose  of  that  talented  chemist,  Abelman,  who  made  the 
tirions   observation  that  certain  bodies  or  compounds, 
rhich  chemists  had  considered  as  fixed  or  non-volatile, 
rere  susceptible  of  being  volatilized  if  they  were  kept  at 
very  high  temperature  for  a  long  period,  and  also  that 
odies  might  be  made  to  combine  together  and  form 
ertain  minerals  which  existed  already  in  nature.    The 
ifiible  and  volatile  substance  which  he  especially  used  was 
oracic  acid ;  thus  he  mixed  with  a  large  quantity  of  this 
abstance  small  amounts,  but  in  equivalent  proportions,  of 
lamina  and  magnesia,  and  introduced  the  whole  into  a 
rucible  which  was  placed  in  a  porcelain  kiln,  and  sub- 
nitted   to  an  intense  heat  for  several  days,  when  the 
greatest  pait  of  the  boracic  acid  was  volatilized;    on 
dlowiog  the  fused  mass  to  cool,  well-defined  crystals 
¥ere  found  which,  on  examination,  proved  to  be  identical 
nrith  the  mineral  called  spinelle  ruby,  and  by  substituting 
:he  earth  called  glucina  for  magnesia,  he  obtained  another 
i^em   called  "  cymoeplane."    Without  adverting  to  the 
^ariooB  mimerals  and  gems  that  he  produced,  I  may 
state  that  his  researches  attracted  much  attention  at  the 
ime  they  were  pobliahed. 


M.  Daubray  has  also  succeeded  In  produciag  artificially 
varioos  minerals  by  submitting,  In  a  boiler  containing 
water,  divers  amorphous  minersd  matters  to  an  extreUiely 
high  pressure,  and  consequently  to  a  comparatively  ele- 
vated temperature,  thus  converting  them  into  crystalline 
ones.  By  this  means  he  succeed^  in  producing,  ain6ng 
other  minerals,  crystallised  quartz. 

But  certainly  the  most  interesting  papers  that  have  beetl 
published  in  this  line  of  investigation  are  those  due  to  a 
gentleman  whoj^e  name  I  have  often  cited  in  these  lec- 
tures, i  mean  Henry  St.  Claire  Deville.    This  gentleman 
has  succeeded  in  converting  amorphous  t>odies  into  well- 
known  orystalUne  minerals  by  submitting  them  to  the  in- 
fluence of  minute  quantities  of  another  substance,  under 
circumstances  quite  novel  in  themselves;  and  what  en- 
hances the  value  of  his  resesirches  is,  that  the  methods  tie 
has  employed  are  similar  to  those  which  must  have  taken 
place  in  nature,  and  also  the  fact  that  the  substance 
which  he  has  employed   to    effect   the   change   6f  an 
amorphous  substance  into  a  crystalline  one,  does  not  itself 
undergo  any  molecular  change  or  decomposition.    For 
example,  he  has  transformed  the  red,  amorphous,  sesqnl- 
oxide  of  iron  into  the  crystalline  variety  called  *'  oligiste 
iron  ore,"  identical  with  that  found  in  the  Isle  of  Elba, 
or  into  specular  iron  ore,  similat  to  that  observed  in 
the  craters  of  volcanoes.     To  obtain  these  results  he 
places  the   sesquioxide  of    iron    in  a  porcelain  tube, 
and  whilst  the  whole  is  heated  to  dull  redness,  he  passes 
over  it  ariow  current  of  hydrochloric  acid  gas.   This  result 
explains  how  specular  iron  is  found  in  volcano^,  fo^  his 
brother  and  Dr.  Daubeny  have  proved  the  existence  of 
hydrochloric  acid  among  the  gaseous  products  escaping 
from  these  great  natural  furnaces,  in  which  violent  chemical 
reactions  take  place.    Mr.  H.  Deville  has  also  succeeded 
in  converting  a  mixture  of  sesquioxide  of  iron  and  magnesia 
by  means  of  a  small  quantity  of  hydrochloric  acid  or  what 
he  calls  his  "  mineralisator,"  into  a  substance  called  *'  peri- 
dase,"  also  found  on  Mount  Vesuvius.      These  results 
are  certainly  extraordinary  in  a  chemical  point  of  view, 
if  we  remember  with  what  facility  these  oxides  dissolve 
in  hydrochloric  acid  when  brought  into  contact  with  an 
excess  of  that  gas,  even  when  operating  under  the  circum- 
stances in  which  he  did,  or  when  these  oxides  areplaced  in 
contact  with  a  solution  of  the  same  acid.    Mr.  U.  Deville 
also   succeeded    in    producing  **  HaUssmannite,"  or  the 
crystallized  sesquioxide  of  manganese,  by   substituting 
this  oxide  for  sesqnioxide  of  iron  in  the  tube  ih  which  he 
operated.     He   further   observed  that  if  he  emoloyed 
binoxide   of    manganese    instead     of    sesquioxide    of 
manganese,  he  obtained,  strange  to  say,  beautiful  green 
crystals  of   protoxide    of   manganese.      But,   certainly, 
the  most  important  result  arrived  at  was  the  artificial 
formation  of  a  mineral  called  "  staurotide,"  a  silicate  of 
alumina,  a  mineral  that  exists  abundantly  in  nature. 
To  effect  this  he  introduced  into  a  porcelain  tube,  placed 
vertically,  first,  a  layer  of  alumina,  then  a  layer  of  silica, 
over  this  a  layer  of  alumina,  and  again  a  layer  of  silica,  and 
so  on  until  he  filled  his  tube,  ending  with  silica ;  he  then 
applied  a  gentle  heat  to  the  tube,  and  passed  through  it  a 
slow  current  of  fluoride  of  silicon,  which,  on  coming^  in 
contact  with  the  alumina,  gave  rise  to  silicate  of  alum'iha, 
and  fluoride  of  aluminium,  which,  in  its  turn,  conning  in 
contact  with  silica  gave  rise  again  to  silicate  of  alumina  and 
fluoride  of  silicon,  and  this  chemical  reaction  continued 
from  layer  to  layer  until  the  whole  mass  in  the  tube  waa 
transformed  into  "  staurotide,"  the  same  mineralising  sub- 
stance escaping  from  the  tube  as  had  entered  it,  although 
during  its  passage  it  had  converted  the  amorphous  alumina 
and  silica  into  the  well  defined  mineral  called  *•  staurotide." 
Mr.  Deville  caUs  the  attention  of  mineralogists  as  well 
as  chemists  to  the  probability  that  such  similar  actions 
have  no  donbt  taken  place  in  nature,  and  so  gives  an  easy 
explanation  of  many  of  the  facts  observed  by  geologists. 
In  oonduBion,  I  may  state  that  Messrs.  Deville  and 
Daubray  have  succeeded  by  the  same  method  in  producing 
ttoatase,  nxtile,  and  brookite. 
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Mr.  EahlmanQ  has  also  pablished  in  the  Oompta  Rendut 
of  the  Academj  of  Science  of  Paria,  eeyecal  papers  on 
the  artificial  formation  of  minerals,  and  although  I  drew 
▼our  attention  on  several  oocaaions  to  instances  of  their 
being  prodnced  under  what  he  calls  the  crystallogenio 
foKoe,  in  my  first  lecture,  still  I  cannot  refrain  from  ad- 
verting to  another  example,  viz.,  that  if  gummy  matter 
be  mixed  with  syrup  of  sugar,  and  the  whole  dried 
rather  rapidly,  an  amorphous  varnish  is  left,  say  on  the 
surface  of  a  glass  plate,  but  if  then  it  is  exposed  to  a  damp 
atmosphere,  after  a  few  days,  the  whole  of  the  surface  be- 
comes covered  with  well-defined  crystals  of  sugar. 

Mr.  Faraday  and  Mr.  Beoqnerel,  sen.,  published,  many 
years  ago,  some  valuable  papers,  io  which  they  showed 
that,  by  submitting  proper  metallic  solutions  to  the  in- 
floence  of  slow  currents  of  electricity,  slowly  but  surely, 
well  defined  mineralogical  specimens  would'be  produced, 
moh  as  gypsum,  pyrites,  blende,  galena,  and  several 
metallic  oxides. 

These  researches  present  a  peculiar  interest  when  we 
consider  the  formation  of  the  metallic  veins  or  lodes  on 
our  planet,  the  more  so  that  Mr.  Becquerel  employed 
moistened  day  to  separate  the  two  different  fiuids  in  his 
tubes,  as  a  substitute  for  porous  cells  in  ordinary  gal- 
vanic batteries,  thereby  imitating  nature  in  many  in- 
stances where  metallic  lodes  are  found ;  thus  in  Cornwall, 
often  a  day  slate  called  killas  is  found  to  accompany  or 
to  line  the  lodes  of  tin  and  copper,  which  no  doubt 
fulfils,  as  in  the  experiments  of  Mr.  Becquerel,  the  func- 
tions which  a  porous  cell  does  in  ordinary  batteries. 

That  dectncity  must  play  an'  important  part  in  the 
formation  of  metallic  vems  or  lodes,  there  can  be  no 
doubt,^  if  we  refiect  on  the  advantage  taken  by  tele- 
graphic engineers  of  the  earth  as  a  conducting  medium 
for  the  return  current  of  electricity,  for,  as  you  are 
aware,  there  is  no  neoenity  to  employ  more  than  one 
wire,  sinoe  the  earth  completes  the  circuit,  thus  dispens- 
ing with  the  use  of  a  second  one,  as  it  brings  back  the 
current  to  the  instrument  from  which  it  has  bmn  emitted. 

Further,  many  practical  mining  engineers  have  observed 
that  the  veins  or  lodes  of  tin  and  copper  run  or  strike  in 
Cornwall  in  an  easterly  and  westerly  direction,  whilst 
those  of  lead,  called  "  cross-courBcs,"  have  a  bearing 
nearly  at  right  angles.  I  am  aware  that  there  are  ex- 
ceptions to  this  rule,  but  they  are  rare.  A  further  proof 
that  natural  electricity  must  play  an  important  part  in 
the  formation  of  veins  or  lodes,  is  that  the  largest  de- 
posits are  generally  found  near  the  junction  of  two 
veins.  Also  that  metallic  veins  are  generally  mixed 
with  mineral  matters  differing  entirdy  in  composition 
ftom  the  rocks  in  which  they  are  imbedded  ;  this 
mixture  of  minerals  bean  in  Cornwall  the  name  of 
<*  gossan ;  "  thus,  for  copper  ores,  the  mixture  is  more  or 
less  rich  in  ochre,  friable  quarts,  Ac,  and  this  "  gossan  " 
plays  Mich  an  important  part  in  the  formation  ot  veins, 
that  it  is  the  surest  guide  that  a  Cornish  miner  can  have 
to  direct  him  towards  the  mineral  lode  he  is  seeking  for. 
In  the  case  of  copper,  this  "  gossan  "  is  generally  above  the 
lode ;  in  tin,  generally  below,  although  often  stream  tin  or 
peroxide  of  tin  is  found  in  the  *<  gossan  "  itself.  For  lead 
ores  in  Comwall,  the  gang  is  generally  a  soft  blue  or  dark 
clay-date,  containing  large  quantities  of  alumina  and  car- 
bonate of  lime.  In  Derbyshire  and  other  parts  the  gang  is 
merally  heavy  spar  or  sulphate  of  baryta.  As  to  gold, 
its  matrix  18  quartz,  and  io  North  Wales  nearly  all  the 
veins  run  io  the  same  direction,  viz.,  from  east  to  west ; 
whilst  the  iron  veins,  especially  those  which  are  magnetic, 
nm  from  north  to  south,  and  in  some  instances  exactly 
in  the  direction  of  the  magnetic  poles. 

Allow  me  to  draw  your  attention  for  a  few  minutes  to  a 
most  important  discovery  which  has  been  made  within 
the  last  few  months,  by  Bunsen,  Edmond  Becquerel, 
and  Manas,  oX  an  unforeseen  adaptation  of  terrestrial 
electridty  which  results  from  a  sbght  change  of  tem- 
perature between  the  various  geolo^cal  beds  composing 
Um  cnist  of  oar  planet,  and  which  baa  reodved  the 


name  of  thermo-dectrieity ;  up  to  this  peciod  1 1« 
admitted  that  all  natural  currents  of  electridiri^ 
dynamk  dectrioity)  on  the  sorfiMse  of  oar  plaoaVn 
due  to  chemical  action  or  molecular  ehsogei  wtaii«« 
constantly  taking  place  between  the  vixioai  md 
matters  composing  its  surface. 

Before  attempting  to  impress  your  minds  with  the » 
portant  part  which  thermo-«lectrioity  must  pity  ia  a 
production  of  the  naturd  electricd  carrentsof  thoeni 
and  therefore  in  the  formation  of  metalliclodeiorniit.s 
above  stated,  it  is  necessary  that  I  shodd  siy  a  fev  rrii 
on  thermo-electricity  itself.    If  two  metdlie  banhti 
soldered  together  that  they  compose  a  clo«d  cc«;i 
more  or  less  intense  current  will  be  prodaoed  m  ofui 
the  temperature  varies   at  the  daces  of  janeQia,  tb 
current  continuing  as  long   aa  tne  difiiBrem  o(  in- 
perature    is  maintained,  and    this   ftct  eu  be  ol; 
demonstrated  if  a  bar  of  bismuth  and  oee  of  ec^ 
be  soldered   together,  and   their   other  eodi  be  afr 
nected   with  a  copper  wire  made  to  pasi  ot«  1 1> 
pended  magnetised  needle.    As  long  as  the  teopecun 
of  the  junction  remains  unchanged,  no  current  ii  (fodiKi 
but  as  soon  as  any  dight  change  of  temperatorB  ooonc 
the  point  of  junction,  a  current  of  dectridty  ii  (roffiai 
and  the  needle  is  deflected.    All  metals  do  not  yieid  ^ 
same  marked  results  as  bismuth  and  copper,  and  bfsKpr 
tions  have  shown  that,  as  with  dynamic  dsdridtj.oM 
have  different  degrees  of  condoctibility ;  thst  naecij 
be  classed  under  the  name  of  negative  metali,  f^ 
others  may  be  ranged  under  the  head  of  positiTe.  hit 
quantity  of  electricity  produced   by  this  meant  itos^ 
ingly  feeble,  Nobili  conceived  the  idea  of  sddenB{S^ 
a  number  of  tliermo-electric  pairs  of  copper  aadtt^' 
thus  composing  a  thermo-electric  battery,  or  file  s^ 
Melloni  further  multiplied  the  intensity  of  thsie  «^ 
by  an  instrument  which  he  called  a  "  thenno-mis^ 
cator  ;*'  but,  notwithstanding  this  the  quantity  of elstn? 
produced  by  a  change  of  temperature  in  this  muoer^ 
BO  feeble  that  these  currents  were  considered  \f»y^ 
cant  to  participate  in  any  way  in  the  prodnetiaBS!^' 
natural  electridty  which*  was  known  to  exist. 

In  November  last  Professor  Bonsen  pobliM  io^ 
*<  Anndes  de  Poggendori"  a  paper  in  whicn  he  isn 
that  thermo-electricity  was  produced  when  Uadaofci::- 
rd  copper  pyrites  and  of  pyroluaite  (a  peroxide  of  no 
ganese)  were  heated  at  their  point  of  juoetioo. 

This  publication  induced  Mr.  Beoquerd  to  |o^> 
paper  in  the  OompU$  Bendut  of  the  Academy  of  S«s«4 
of  Paris  of  last  February,  in  which  he  showed  tb«  c^- 
phur  modified  in  a  remarlcable  decree  the  tltsimo^'^ 
power  of  metals ;  thus,  that  sulphide  of  bianoth  fs  '* 
gative  to  bismuth  itsdf;  whilst  proto-sulphideofc^ 
was  positive  witn  respect  to  oopper,  and  that  the  si'-^ 
copper  pyrites  was  negative  to  the  same  metd  Fotsf 
he  showed  that  a  thermo-electric  pdr,  oomposdof*^ 
of  copper,  and  one  of  protosulphide  of  copper,  voo^P 
duce,  when  heated  between  32<>  and  212<>,  s  eon«'>''^ 
times  as  strong  as  that  which  would  be  prodivd  bvbe^. 
ing  between  the  same  temperatures  eqad  tas^ ' 
copper  and  bismuth  soldered  together,  and  tiiat  i  st* 
powerful  pile  still  could  be  produced  by  formiogaj*^'^ 
proto  and  bi-sulphides  of  copper. 

Without  entering  here  into  the  numeroos  exf0>>^^ 
and  deductions  which  Edmond  Beoquerd  draws  tva  i' 
researches,  let  me  at  once  call  your  attention  to  Noes'^ 
vduable  results  obtained  by  S.  Marcos,  of  Beria  •• 
has  succeeded  in  constructing  thermo-dectrical  ^^ 
having  a  force  far  exceeding  anything  that  ooell  ht^ 
been  anticipated  from  thermo-electridty ;  thoa  bef^ 
a  battery  of  25  elements  capable  otdmepffH'y 
minute  25  cubic  inches  of  hydrogen  and  ozyg<eo,o^ ' 
melting  a  platinum  wire  1  millimetre  in  diameter*^' 
placed  in  the  drcuit.  A  battery  of  30  demeota  prodJ* 
a  quantity  of  electridty  sufficient  to  oommodcatajc ''' 
electro-magnet  the  power  of  sastainiog  >  ^^ 
160  lbs. 
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Mr.  Marons  arrives  at  these  results  by  soldering  to- 
gether loDg  ban  of  metallic  alloys,  composed  as  follows : — 
For  the  positive  metal  :— 

Copper 10  parts 

Zinc 6    ,, 

Nickel    6    „ 

For  the  negative  metal : — 

Antimony 12  parts 

Zinc    5    „ 

Bismnth 1    „ 

These  alloys  not  only  give  rise  to  most  poweHhl 
thermo-electric  currents  when  soldered  together,  and  their 
point  of  junction  heated,  but  they  are  preferable  to  copper 
and  bismuth,  owing  to  the  fact  that  they  undergo  no 
change  at  a  comparatively  high  temperature  as  copper 
does,  and  do  not  melt  like  bismuth.  Further,  he  in- 
creased in  a  marked  manner  the  power  of  his  battery  by 
plunging  one  end  of  his  soldered  bars  into  cold  water 
whilst  their  other  end  was  heated  by  a  gas  flame,  and  as 
DO  solder  could  be  found  capable  of  resisting  such  a  high 
temperature,  the  two  bars  composing  the  elements  of  his 
battery  were  united  by  means  of  screws. 

These  facts,  together  with  some  others  which  you  will 
find  published  in  the  Philotophical  Magasins  of  this  year, 
must  give  you  some  idea  of  the  enormous  quantity  of 
electricity  that  must  be  produced  in  the  crust  of  our  planet 
by  means  of  thermo-electricity,  for  we  all  know  the  large 
amount  of  sulphurets  of  various  metals  that  enter  into  the 
com  position  of  that  crust,  and  there  can  be  no  doubt,  from 
the  facts  above  stated,  that  the  electricity  so  produced 
must  and  does  contribute,  in  a  marked  degree,  to  the 
formation  of  veins  and  lodes. 

My  wish  was  to  have  drawn  your  attention  to  the 
variety  of  gases  which  escape  from  the  craters  of  volcanoes 
when  in  activity,  as  well  as  from  the  secondary  outlets, 
called  "  fumeroUes,"  as  much  information  has  been 
added  to  our  knowledge  on  these  phenomena  of  late 
years  by  M.  Charles  St.  Claire  Deville  and  M.  Fouqu6 
since  the  valuable  researches  of  Professor  Daubeny  on 
these  phenomena ;  still,  1  cannot  refrain  from  calling  your 
attention  to  several  tables  which  I  have  hung  round  this 
room,  and  which  illustrate  the  great  variety  of  gases  that 
escape  from  the  crater,  as  well  as  from  the  fomerolles 
which  surround  it.  From  the  crater  escapes  hydrochloric 
and  sulphurous  aoid,  volatile  chlorides,  and  aqueous 
vapour ;  at  a  short  distance  fh)m  it  hydrochloric  add 
appears  to  cease,  and  sulphurous  add  to  predominate ; 
thus  in  100  parts  of  gas  he  found- 
Sulphurous  acid 24'6 

Oxygen  14'5 

Nitrogen 61-0 

100-0 

At  a  farther  distance  he  found  sulphuretted  hydrogen 
and  carbonic  add,  vaiying  from  0*8  per  cent,  to  28  per 
cent. ;  oxygen,  8-8  per  cent. ;  and  nitrogen,  90  per  cent. 
In  another  case,  14*9  per  cent,  of  oxygen,  and  66*9  per 
cent,  of  nitrogen  ;  and  as  he  still  proceeded  further  from 
the  centre  of  activity,  the  sulphuretted  hydrogen  and 
sulphurous  acid  disappeared,  and  were  replaced  by  car- 
bonic acid,  and  lastly  by  a  mixture  of  light  carburetted 
hydrogen  and  carbonic  acid,  as  this  table  illustrates : — 


Carbonic  acid    

Oxygen 

Nitrogen   

Garb,  hydrogen    ... 

Hydrogen 

Sulphuretted  hy- 1 
drogen j 


2S 


3-13 

1-18 

22-15 

71-76 

8-70 

traces. 


I: 


74-99 
2-78 

19-47 
8-77 
0-99 


s 

P4 


95-35 
0-58 
2-94 
112 
0-60 


i 
I 


93-49 
0-68 
6-14 
1-46 
0-43 


3 


1-65 
0-69 
8-74 
87-23 
6-74 
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'iSXTBOVOLTTAS     Ax>VUS     EdUCJLTIOK     AsSOOIATIOH.— 

Evening  classes  for  males  and  females  have  been  organised 
in  Holy  Trinity  Schools,  Hoxton,  under  the  presidency  of 
the  Rev.  T.  W.  Fowle.  A  numerously  attended  public 
meeting  was  held  on  Oct.  81,  in  the  school-rooms,  when 
the  class  system  and  scheme  of  examinations  promoted 
by  the  Association  in  connection  with  the  Society  of  Arts 
were  explamed  by  the  Rev.  G.  B.  Macilwain,  Hon.  Sec., 
and  Mr.  H.  H.  Sales,  Visitmg  Officer  to  the  Society  of 
Arts.  There  is  good  prospect  of  the  newly  formed  dassea 
forming  the  centre  of  other  similar  classes  in  the  district. 


fm  ^, 


HoBAoa  VcBNvr's  Toxb.— M.  Constant  Dnfeuz  has  Just 
completed  the  tomb  of  the  painter ,  Horace  Vemet,  in 
Pere  la  Chaite,  It  consists  of  a  large  block  of  granite, 
without  any  ornament,  upon  which  is  placed  a  slab  of 
white  marble  in  the  form  of  a  Latin  cross.  The  only 
emblems  on  the  tomb  are  a  drapery,  studded  with  stars, 
which  surmount  the  cross,  and  palette  and  brushes. 


(^WMStU 


Gbeih  Tba. — ^Messrs.  Travers  give  the  following  ao- 
count  of  the  production  of  this  kind  of  tea : — **  Siome, 
perhaps,  of  our  readers  may  not  be  aware  of  the  fiust  that 
the  tea- shrub  is  a  single  spedes,  and  that  from  the  same 
tree  black  or  green  tea  might  be  made,  indififerently ; 
though  for  commercial  purposes  it  has  been  found  more 
convenient  to  confine  the  manufacture  of  particular  teas 
to  particular  districts.  The  difference  between  the  two, 
black  and  green,  depends  solely  on  the  manipulation  and 
the  processes  to  which  the  leaves  are  subjected  during  the 
period  of  manufacture.  In  the  case  of  the  latter,  those 
leaves  which  are  intended  to  be  converted  into  green  teas 
are  roasted  almost  immediately  after  they  are  gathered, 
and  then  quickly  dried  off  after  they  have  undergone  the 
rolling  process ;  the  colour  by  this  method  becomes  fixed, 
and  there  is  no  danger  of  aoy  subsequent  change.  In  the 
case  of  the  black  tea,  the  leaves  are  opened  flat,  and 
sdlowed  to  lie  exposed  for  ten  or  twelve  hours  before 
beiog  roasted ;  after  roasting  they  are  again  exposed  to 
the  air  in  a  soft  and  moist  state,  and  finally  they  are  dried 
slowly  over  charcoal  fires.  That  this  difference  in  colour 
is  effected  solely  by  the  difference  in  manufacture  is 
proved  by  subsequent  observations  made  by  Mr.  Warring- 
ton at  Apothecaries'  Hall.  Whilst  engaged  in  the  exdo- 
cation  of  certain  medidnal  herbs,  he  found  that  the 
plants,  but  more  especially  those  which  were  nitrogenous, 
brought  from  the  country  by  the  collectors,  were  on  their 
first  arrival  of  a  bright  green  colour;  but  that  when 
delayed  too  long  on  their  journey,  or  confined  for  too 
long  a  period  after  being  dried,  they  had  entirely  lost 
the  bright  green,  and  assumed  a  blackish-brown  in  its 
place.  But  it  is  not  sufficient  for  the  English  consumer 
that  the  natural  green  only  of  the  tea  leaf  should  be 
there ;  the  leaves  before  they  are  allowed  to  please  the 
palate  must  pass  the  more  exacting  ordeal  of  the  eye. 
They  must  be  uniform  in  their  appearance,  and  of  a  par- 
ticular hue.  As  this  effect  can  only  be  produced  by  the 
employment  of  colouring  matter,  a  mixture  compounded 
of  gypsum  and  Prussian  blue,  is  laid  on  the  leaves, 
during  the  last  process  of  roastiog.  This  adulteration 
the  Chinese  do  not  hesitate  to  carry  out  on  a  systematic 
plan,  and  on  a  most  extensive  scale,  and  the  practice,  so 
far  from  diminishing,  is  even  extending  to  the  Northern 
parts  of  China.  *  During  this  part  of  tne  operation,'  says 
Mr.  Fortune,  in  his  description  of  the  process,  *  the  hands 
of  the  workmen  were  quite  blue.    I  could  not  help  tliink- 
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iog  that  if  any  green  tea  drinkers  had  been  present  daring 
the  operation,  their  taste  would  have  been  corrected,  and, 
I  may  be  allowed  to  add,  improved.  It  seems  perfectly 
ridictilottd  th^tt  a  civilised  people  should  pfefto  these  dyed 
teflA  id  those  of  a  natural  green.  No  wonder  that  tho 
Ohfn^s^  considet  the  natives  of  the  West  to  be  a  face  of 
*  bilrbarian^.* '  Mr.  Fottnne  says  that  half-a-pound  of 
pttbi  of  eelouf  mg  material  is  mixed  with  each  hundred 
tiotindi  of  green  tea.  The  Chinese  readily  acknowledge 
fhd  supef iofity  of  green,  nncoloured,  but  plead  in  excuse 
fbf  thelf  adtilterationtf  the  wilful  preference  of  the 
foreiehef ;  we  need  hardly  add  that  they  are  far  too 
(fensible  ih  touch  these  dyed  teas  themselves." 

CcTPtoif. — From  letters  recently  read  before  the  ftxe- 
cative  Committee  of  the  Cotton  Supply  AMOciation,  it 
appears  that  the  planting  of  the  cotton  seed  has  been 
attended  with  complete  shccess  in  Jamaica,  Tobago,  Upolu 
(Samoa),  and  King  William's  Town  (South  Africa),  but 
the  most  remarkable  proof  of  the  success  attending  the 
efforts  ot  ihe  society  to  promote  the  growth  of  cotton  is  to 
be  found  in  the  fact  that,  from  the  accidental  reception  of 
a  handful  of  Sea  Island  cotton  seed  in  the  year  1863, 
between  thirty  and  forty  acres  in  the  neighbourhood  of 
Naples  are  now  planted  with  it,  from  which  a  crop  of 
about  iO.OOOlbs.  of  seed-cotton,  equivalent  to  a  yield  of 
10,000  Ids.  clean  cotton,  is  expected  this  year.     The 
handful  of  seed  planted  in  1863  produced  about  80  lbs.  of 
nncleaoed ;  and  with  the  seed  of  this  quantity  two  acres 
and  a-half  were  sown  in  1864,  which  yielded  a  bale  of 
750  lbs.  of  clean  cotton.    At  a  time  when  New  Orleans 
sold  at  17d.  per  lb.  and  fair  broach  was  worth  14d.,  this 
amotmt  of  Naples  cotton  realized  as  much  &s  29d.  in 
MmehflBtef.     At  Upolu,  one  of  the  Samoan  group  of 
idttide,  the  Consul  planted  about  seventy  acres,  and  it 
was  expected  thai  there  would  be  as  many  as  400  iteres 
trader  cultivation  before  the  close  of  the  year.     The 
whole  of  the  Samoan  islasds  are  reported  to  be  extremely 
floHable  to  the  onltivatlon  of  cotton ;  but  the  implements 
io  ufo  there  ore  of  the  rudest  description,  and  the  natives 
themtelves  are  wanting  in  industry.    Some  New  Orleans 
teed  sent  to  Kuriiaul,  in  the  Madras  Presidency,  arrived 
too  late  in  the  seaeon,  00  that  the  crop  torned  otft  a 
fidhire. 


per  acre.    During  the  same  period  town  and  vMa 
allotments,  comprising  1,273  acres,  were  sold  for  £7^. 
being  an  average  of  £5  I89.  6d.  per  acre.    The  ts»I 
number  of  acres  in  cultivation  was  252,164,  and  cr 
acres  of  new  land  were  broken  np  during  the  year.  * 
this  cultivated  land,  60,186  acres  were  sown  with  ibst 
yielding  839,601  bushels ;  6,320  acres  with  barley,  yfe> 
ing  128,320  bushels ;  40,987  acsres  with  data,  yieWi: 
996,382  bUAhels;  30,992  acres  with  colonial  hay,  yielfb; 
36,210  touB ;  127  acres  with  tobacco,  yielding  242,778  b& 
128,784  buihelB  of  apples,  and  13,840  bushels  of  pR, 
were  grown  last  year,  against  168,114  of  the  former  ai 
26,800  of  the  latter  the  previous  year.    The  present  «-i 
of  live  stock  is :— Horses,  22,000 ;  homed  cattle,  693.1, 
sheep,  1,736,640;  goata,  2,393;  mules  and  uks,  15; 
pigs,  60,380. 

Gravinq  Dock  for  MELBomiNB. — The  toW  length  3 
this  dock  will  260  ft.,  and  breadth  94  fL  at  the  top  d 
60  ft.  at  fcottom.  The  depth  will  be  sufficient  toilbfc 
the  entrance  of  vessels  drawing  25  ft.  of  water,  which  »I 
render  (he  dock  available  for  vessels  of  the  Urgert  ^Jt 
that  visit  Hobson's  Bay.  The  total  cost  is  estimit^i  i 
£100,000.  A  fair  beginning  baa  thus  been  made  to^rfe 
the  dry  dock  accommodation  which  has  for  y»n  bceo  tit 
great  dfawback  to  the  Port  of  Melbourne,  vewla  of  !«• 
size  if  wanted  to  be  overhauled  or  repaired  having  wgs 

to  Slydney.  i    _j    1^  k- 

Telsoraphxng  in  New  Zealand.— An  order  w  »= 
sent  to  England  for  a  supply  of  thirty  <x  forty  wai 
cable  for  connecting  the  northern  and  middle  ium 
The  route  had  been  surveyed  by  Mr.  Balfour,  tf » 
cable  would  cost  altogether  £20,000— £10,000  fi " 
6rst  cost,  and  £10,000  bringing  it  out,  laying  dots,  a 
other  incidental  expenses. 


(Lalttviti. 


HoBAirit  TdWH  Stahstios.— The  estimated  population 
tff  Tasmania  on  81st  December,  1864,  was  93,307.  The 
arrivals  dnting  the  year  are  estimated  at  3,711,  and  births 
9,031 ;  but  from  thfe  must  be  deducted,  departures  3,621, 
and  deaths,  1,433 — ^total,  4,964;  leaving  an  increase  on 
la^ye&r  of  1,788.  The  births  show  a  total  increase  of 
83,  and  the  deaths  16,  on  those  of  the  previous  year. 
The  marriages  registered  were  698,  precisely  the  same 
number  as  m  1863.  During  1864,  118  immigrants  were 
introduced — 63  males  and  66  females— the  average  cost 
to  the  colony  per  statute  adult  being  £9  128.  9d.  Only 
6  of  the  aboi-iginal  inhabitants  remain,  1  man  and  6  ^       ^ 

t^omen.^  They  are  locltted  at  Oyster  Cove,  and  the  cost  |  those  of  cotitemporaryjoumaliBts 
of  superintendence  and  maintenance  last  year  was  £622. 
The  value  of  the  unports  and  exports  from  Hobart  Town 
waa:— 

Imports.  Etporti. 

To  United  Kingdom £262,690    £251.286 

To  British  Coloniei   296,426     266,606 


Tm  Lots,  Tims,  and  Laboubs  of  '^^^^^ 
WoBOBWra,  to  which  is  added  a  reprint  of  the  Otfiw 
or  iNviarriOHS.  By  Henry  Diroks.  (Q^rr 
origin  Of  the  steam-engine  has  never  yet  beeo  »^ 
totSy  elocidited.  Many  claimants  have  been  ^t  «^ 
for  the  honour,  and  Mr.  Diicks,  in  writing  ^^l^^ 
Marqais  of  Wotcerter ,  advocatee  his  claiiM  to  be  «^ 
siderad  as  the  orighiator  of  that  source  of  natwn^  j^ 
and  Wealth.  Mr.  Dircka  has  had  placed  «t^JK 
by  the  Duke  of  Beaufort,  the  present  WP««^"^ 
the  Marquis's  famUy,  a  number^  of  onginal  mano*^ 
and  documents  not  hitherto  published.  ^^ 

Half-houbs  op  French  Translation.  ^^J^l^ 
Mariette,  M.A.,  Professor  of  the  French  ^^'^ 
Literature  at  King's  College,  London.  (5*T?L. 
JVowdfe.)— The  first  part  of  this  work  wnwto  ou  w^ 
chosen  series  of  extracts  from  good  BngWb  wnw  . 
various  m  style,  and  in  the  form  of  ^^J^^ 
The  range  of  selection  is  over  the  whole  ^^^g^ 
of  English  prose,  between  the  essays  of  Lord  w^^ 
t  hoM  of  contemoorarv  lOumaKsts.    The  choice  01  ew» 


£549,015  £606.891 

The  value  of  imports  and  exports  from  Launceston  was : — 

Importi.  Exports. 

F*om  United  Kingdom £96,696    £170,286 

From  British  Coloniee  263,654    297,603 


£363,260  £467,839 

During  the  past  year  140,108  acres  of  country  lots  were 
sold  by  the  Crown  for  £108,260,  an  average  of  16s.  6Jd. 


tract  has  been  founded  not  upon  its  merit  vm     ^ 
convertibility  into  French.     Every  pMsage  may 
translated  that  a  good  translation  shall  seem  wmw. 
not  the  words  only  but  the  thoughts  also,  »nd  bwk  ^ 
of  the  moods  of  a  Frenchman.    In  foot-notes,  o^^ 
appended  to  each  passage,  the  labour  of  to«.  W"Ji|je 
ened  bv  the  supply  of  fragments  of  transUtion  wQc« 
two  Unguagee  differ  in  idiom.    In  the  seoood  p«t « 
book,  Professor  Mariette  has  translated  from^teiDF*^. 
French  authors  choice  illustrations  of  the  ^°  V 
day,  and  has  BO  translated  them  that  they  niV/7J 
fol  hind  be  faithfully  turned  into  French.   ww« 
tracts  from  French  writers  there  is  the  same  r^/JJ 
to  variety  of  tone ;  and  (he  student  who  throc^« 
first  part  of  the  book  is  spealring  the  thoogbteo^^^, 
land  in  the  language  of  a  neighbour,  m  Ihe  •»»"'^ 
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be  book,  when  he  does  not  miBtranslate,  fa  actually  wHt- 
ig  French  thonghts  in  the  Frenchman's  way.  A  key  io 
be  above,  by  the  same  author,  is  also  published. 


|oit|[rinimtj|  gitlrMiffns. 


The  Record  an»  Descriptive  Catalooue  of  the 
)uBLiN  International  Exohjition  op  18G5,  by  Honry 
'arkinsoD,  Secretary  and  Comptroller ;  and  P.  L.  Sim- 
londs,  Colooial  Saperintendeut.  {Dublin,  John  Faleon^,) 
'his  work  will  contain  all  the  official  documents,  statistical 
ata,  and  descriptive  informatioa  of  the  rise*  progress, 
ad  results  of  the  exhibition  and  winter  garden  build- 
ig ;  with  details  of  the  articles  exhibited,  and  the  advance 
lade  in  Irish  industries  since  1853,  and  is  published 
nder  the  sanction  of  the  Executive  Committee,  and  dedi- 
ited  to  His  Gi'ace  the  Duke  of  Leinster,  B.  L.  Guinness, 
leq.,  M.P.,  and  Gilbert  Sanders,  Esq. 


Mfftii' 


Readino  Industrial  EyHiBiriojf. — The  liidristrial 
Uhibition,  and  collection  of  fine  art  treasures  from  the 
lansions  of  Berkshire,  held  at  the  Town-hall,  Ileading, 
Ince  the  18th  of  September,  closed  on  Monday,  the  30th 
k:tober,  when  the  medals  and  money  prizes  were  dis- 
ributed  by  the  Right  Hon.  the  Earl  of  Carnarvon.  The 
ndertaking  has  been  carried  out  with  spirit,  and  been 
ttended  with  great  success,  nearly  70,000  persons  havmg 
isited  the  exhibition,  and  the  receipts  amounting  to 
1 1,800.  It  is  estimated  that  the  expenditure  will  amount 
>  £1,300,  of  which  sum  £800  weie  set  aside  for  money 
rizes,  medals,  and  certificates. 

Middle-class  Education  in  the  Crrr. — A  proposal 
as  been  made  l^  the  Rev.  William  Rogers,  M.A.,  rector 
f  St.  Botolph,  Bishopsgate,  a  member  of  the  Council  of 
[le  Society  of  Arts,  for  an  extension  of  the  means  of 
dacation  in  the  dty  of  London,  so  as  to  meet  the  con- 
weed  wants  of  a  great  class  there  who  are  at  present  with- 
Dt  any  public  provision  of  the  kind.  The  educational 
'ants  of  the  {>oor  are  met  by  the  ward  and  other  schools ; 
ut  above  these  is  a  large  middle-class,  composed  of  trades- 
len  and  people  employed  in  the  City,  who  cannot  well 
)Dd  their  children  to  the  Ward  or  National  Schools,  and 
rho  are  debarred  by  various  circumstances  from  availing 
damsel  ves  of  the  great  city  schools.  The  recipients  of 
\ie  endowed  charities  in  city  parishes  are  yearly  diminish- 
ig  in  number,  but  the  funds  are  increasing.  It  is  pro- 
osed  that  a  combination  of  the  parishes  should  be  brought 
bout,  and  from  such  surplus  funds  a  system  of  ed  neat  ion 
hould  be  established  for  the  children  of  parents  who  can- 
tot  afford  to  pay  more  than  say  £1  per  quarter  for  their 
ducation.  The  contributing  parishes  to  be  represented 
ipon  the  board  of  management  of  the  schools,  and  the 
bildren  of  parents  who  either  reside  or  are  employed  in 
Qch  parishes  to  have  a  prior  claim  of  admission  to  the 
dvantages.  It  is  thought  that  Finsbury  would  be  a  con- 
enient  and  desirable  situation  for  a  school  of  this  nature. 

Musical  Education  in  Paris. — The  municipal  autho- 
ities  of  Paris  have  this  month  established  courses  of 
^tuitous  instruction  in  singmg  in  the  municipal  schools 
»f  eighteen  of  the  arrondisements  of  the  city,  one,  two,  or 
hree  courses  in  each,  making  in  aU  twenty-eight  classes } 
wo  arrondisements  only  are  now  without  gratuitous  vocal 
nstruction. 

Improved  Railway  Accommodation. — A  novelty  has 
3een  introduced  in  the  railway  between  St.  Petersburgh 
ind  Moscow ;  carriages,  designated  as  wagons  Mtdt,  oon- 
jduing  a  saloon,  and  aLw  closets  with  comfortable  beds, 
lave  been  placed  on  the  line  by  a  speculator,  who  charges 
iwo  roubles  extra  to  each  passenger  who  avails  himself 


of  the  new  carriages,  in  addition  to  the  oidinaiy  {MUMengel^ 
fare  charged  by  ttie  company. 

Consumption  of  Alimentabt  Mattebs  nr  FkiNOk — 
M.  Payen,  the  well-known  chemist,  gives  the  following 
statistics,  which  are  said  fo^  he  authentic.  France  c<n^ 
sumes  annuallv,  in  round  numbers,  about  700,000,00(1 
gallons  of  mUk,  of  which  Paris  takes  nearly  one-third  s 
nearly  120,000  tons  of  cheese  of  all  kinds,  the  share  of 
Paris  being  only  6,000  tons ;  290,000  tons  of  sugar,  Paris 
consuming  20,000  ions;  nearly  38,000  tons  of  coffee, 
Paris  using  4,500  tons;  20,000,000  gallons  of  beer,  of 
which  Paris  drinks  an  entire  sixth.  The  total  quantity 
of  wine  produced  in  France  is  set  ^own  at  bearl^  a 
thousand  millions  of  gallons,  and  valued  at  iwenty-two 
miiliona  sterling,  or  about  tivepence  per  gallon. 


— • 

Pasbaob  Acboss  La  MANcns.— Sib,— Can  anythinff  be 
niore  barbarous  aiid  cruel  than  the  arrangement^  which  at 

E resent  the  public  tolerate  for  crossing  the  $2  mues  of  sea 
etween  France  and  England?    On  both  sides  of  the 
channel  the  railways  afford  comfortable  shelter  in  stations 
and  carriages,  with  rugs,  and  carpets,  and  ehauf(^putU  ; 
but  as  soon  as  you  leave  the  carriages  at  the  termuii  you 
are  sent  adri(l  in  hail,  rain,  snow,  and  cold  on  the  steamer, 
and  are  much  less  cared  for  than  your  baggage.    If  the 
day  be  wet — and  throughout  more  than  six  months  of  the 
year  this  is  the  case—your  feet  are  soaked  though  in 
desceftding  the  well -watered  steps  froni  Dover-pier  to  the 
steamer  or  across  the  pavement  at  Calais.    When  von 
arrive  on  board  you  have  the  choice  between  the  cabin, 
detestably  close  and  stinking,  filled  with  human  beingji 
senselessly  prostrate  and  sick,  or  the  open  deck,  with  the 
certainty  of  being  soaked  through  by  the  rain  and  the 
spray  washing  over  the  boat,  from  the  head  of  ibe  vessel 
to  the  man  at  the  wheel.    There  is  no  shelter  whatever 
afforded  by  these  little  swift  steamers,  which  rush  throuEh 
the  water,  and  nothing  can  be  hail  for  covering  excepi  the 
stiff,  rough,  wet  tarpaulin  jacketo  of  the  sailors^  which. yon 
don't  get  till  you  are  already  half-weited  through.^    It  is 
persecuting  enough  to  a  hale  cdan  not  given  to  sea-sickness, 
but  to  women  and  those  who  faint  when  descending  to 
the  caMn,  the  arrangements,  or  rather  utter  absence  of 
arrangements,  are  cruel  and  excessively  dangerous,  espe- 
cially for  invalids.    Can  nothing  be  done  in  this.a^e  to 
ameliorate  the  sufferings  of  those  dreadful  two  hours? 
To  obtain  a  swift  passage  must,  at  least,  an  average  of 
200  persons  every  day  in  the  year  be  thus  pei'secuted?    I 
don't  believe  it  at  all.    It  is  not  my  province  to  suggest 
the  remedies  for  obtaining  shelter  on  the  deck,  which 
even  the  present  boats  might,  I  conceive,  adopt.    But 
here  is  a  proposal,  at  least  as  a  temporary  palliative,  until 
something  better  can  be  done.    Let  the  railway  com- 
panies offer  to  each  passenger,  at  a  proper  charge,  the  use 
of  a  waterproof  capitet  covering  the  head  and  shoulders, 
along,  warm,  cloth-lined  macintosh-cloak  —  say  about 
7ft.  long — with  a  pair  of  waterproof  over-boots,  and  an 
air  cushion  for  sitting  upon  on  the  wet  seats.    They 
might  be  so  made  as  effectually  to  keep  the  wearer  dry 
from  the  rain  and  sea.    They  should  be  provided  for  the 
passenger  either  at  starting  or  at  the  last  station  before 
crossing.    If  necessary,  he  might  make  a  deposit  for  their 
value,  which  would   be  returned  upon  giving  up  the 
articles.    It  may  be  said  every  one  can  do  this  for  him- 
self.   Certainly  he  could,  and  no  doubt  would  if  he  had 
to  cross  frequently ;  but  twice  a  year  is  as  much  as  most 
travellers  do,  and  they  don't  make  special  preparations. 
These  articles  would  enable  both  women  ana  men  to  stay 
on  deck  if  thev  preferred  it,  and  would  prevent  that  soak- 
ing which  aflafcted  my  wife,  two  ladies,  and  your  humble 
servant  last  week,  entailing  upon  most  of  the  parties  colds 
and  coughs  which  may  chance  to  last  all  the  winter,  and 
largely  increase  the  doctor's  bill  at  Christmas.    These 
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lemarkfl  apply  eqoally  to  the  passages  to  Oateiid  and  else- 
where. The  College  of  Physioiaos,  the  Isstitate  of  Civil 
EDgineers,  and  the  Society  of  Arts  should  all  agitate 
respectively  for  some  efficient  remedies  for  the  present 
state  of  thmgs ;  and  as  Parliament  desoends  to  regulate 
London  cabs,  it  might  as  well,  perhaps,  direct  the  Board 
of  Trsde  to  look  to  the  small  £^  of  sea  steamersand  their 
disoomforfcB. — ^I  am,  Sir,  yoon,  Ac,  Fbliz  Summbblt. 
Got.  26. 


MEETINGS  FOR  THE  ENSTHNG  WEEK. 

Mov.  .. Jfadioal,  8.  Oeaenl  Meetiac  ftir  AltemUm  ud  Batldon  of 
Lftwi.  1.  Dr.  AlthMi,  **  On  D^gwwratton  of  the  Pot- 
toiior  Cdlnmn  of  the  Spinel  Cord.**  a.  Mr.  Leonerd 
Clerk,  F.B.8.,  **  On  the  eeme  mlUeet.** 

Tuss.  ..JBthnoIogleel,  8.  1.  **  Beport  on  the  Ethndogieel  Pepere 
reed  et  the  Meeting  of  the  Britilih  Awooietion  in  Binning - 
hem.*'  a.  Ceptein  L.  Wildmen,  B.N.,  **Notee  on  the 
Menneif  end  Coftomi  of  the  People  eboat  Little  Popo,  on 
Bif  ht  of  Benin."    3,  Dr.  CnUin,  **  On  the  Darien  In- 


Wd.  ..  Oeologloel,  8.  1.  Mr.  B.  A.  C.  Godwin- Aniten,  F.B.8., 
M  On  the  ttnhaerlne  Foreet-bodi  in  Porlook  B^.  a.  Ber. 
B.  Boof  Wetion,  *«  On  the  Marine  Origin  of  the  Parallel 
Bond!  of  tilen  Boj.** 


Sattnls. 


iY9m  OmmMomn  ^  FaimUt  Jmrtufl,  OeUUr  2TA. 

Obaxts  ov  Pbovisioxai.  PBonomnr. 

Aerated  wallBr»-lYT4— W.  8.  Periitt 

Air,  obtaining  motive  power  bj  expanden  of— 2600— W.  E.  Gedge. 

4^«!Utf^  apparatoe  Ibr  eoondinc— 1888— J.  H.  Wraj.  ^ 

Bedrteedt,  Iko.— 2666— J.  L.  Hanooek. 

Blaetftarnaeee— 2628— 8.  C.  Saliabnrj. 

Block  matchee— 2690— J.  W.  Tmman  and  H.  Lotl. 

Bolte,  ate.- 2618— F.  P.  Warren. 

Boote  ami  ehoee,  ehwtic  fronte,  Ae.,  161^2640— M.  Cartwricht. 

Breedh-loading  flre-ermi,  car^idgee  for— 2842— J.  and  F.  J.  Jonee. 

Breech-loedlng  gone,  prq|ectilee,  and  cartridgee— 2612— E.  Lindner. 

Calender  bowli,  and  cjUnden  or  rollere— 2636— W.  Mather. 

Ci^etaae— 2676— W.  D,  Grimihaw. 

Carbonic  add  gee— 2660— A.  J.  Mott. 

Carding  eoginee,  grinding  oerdi  fbr— 2618— 8.  FlealkAff. 

Cerriagee,  wheels  ft)r-2668— «l.  L.  Hancock. 

Caakafor  oil— 2600-^.  H.  PinokTOM. 

Cast  iron  and  iteel— 2466— N.  Konhnno£ 

Cattle,  food  for— 2614- B.  Willacy. 

Chair,  reclining— 2604— G.  DaTies. 

Chain,  folding— 2678— G.  DaTies. 

Clod  cmahen  and  chain  harrow*— 2634— W.  C.  Cambridge. 

Clothee  wriagiug  maehince— 2336— T.  D.  8tetson. 

Coatiag  iron  and  steel  with  gold,  Ac— 2602— J.  B.  Thompeoo. 

C^per— 2662— W.  Clark. 

Cornices,  Ac,  oompodtion  for  forming— 2638— W.  Berwick. 

Cotton  seeds,  deaning— 2664— J.  C.  8tOTln. 

Crodbles,  ftc.,  moulding— 2464— B.  A.  Brooman. 

Danger,  telegraphs  for  indicating— 2684— C,  H.  Mellor. 

Doon,  Cuteners  for>2666— C.  F.  Gerald. 

Dyeiag— 2606— J.  de  Wewdme,  Jan.,  and  A.  YerschaflbU. 

FUe-oattiag  maehinee— 2648— J.  Dodge. 

Ftre-escepe-1666— W.  B.  Gedge. 

Flre-pioaf  floors  and  ceilings— 2684— J.  Homan. 

Fire-proof  floors  for  bTilldiag8-2678— J.  Coaningham. 

Flax,  AC,  machines  for  winalng— 2688— J.  Klrbj. 

Folding  chain— 2200— G.  T.  Booifleld. 

Furnaces,  consuming  smoke  in— 2382— C.  Woraam. 

Gas— 2620-^.  Cmtchett. 

Gas  meten— 2372— W.  Esson. 

Grain,  cisterns  or  chamben  for  steeping— 2482— C.  E.  DaTis. 

Bides,  tanning— 2691— W.  Harris. 

Horses,  shodng— 2496— W.  E.  Mewton. 

Hjdro-oarbon,  cesks  for  oontaining^2644— G.  Manhall. 

Iron— 2448— W.  Unwin. 

Leather,  Ac,  perforating— 2666— E.  Marsland  and  P.  Williams. 

Lifo-rafts— 2610— J.  W.  Hunt. 

Linen  button*— 2066— W.  Aston. 

Liquids,  ev^orating  and  distilliag— 2690— T.  CampbelL 

Liquids,  heating  and  oooUng~2494— I.  Smith  and  W.  F.  Batho. 

Liquids,  raising— 2632— J.  U.  Bastier. 

Locks  and  latohee-2484— C.  Price. 

Loienges,  Ac— 2634— C.  J.  Tinker. 

Meat,  treating  and  obtaining  products  from— 2668— B.  Morsoa. 

Mechanical  propelling  screw  t<qr— 2672— L.  A.  I.  Danmesnil. 

Mill  stones- 2602— W.  U.  Parker. 

MoUtc  power,  obtalniag- 2020— A.  Sleigh. 

Mudcal  reed  instruments— 2641— F.  Tolnaosen. 

Oil  tnm  coal,  Ac,  extracting— 2644— A.  Craig. 

Pap«^-a404— 8.  l*rotmaa. 

Pendls  and  pendl  oesee— 2486— M.  Nopitach. 


Photography,  preparing  paper,  Ac,  far— 26iS  'J.  de  W.lbtaM 

Pianofortea— 2640— E.  Farr,  W.  Tarr,  and  L  Qnggj. 

Pianofortes— 2662*ii.  Johnaon. 

Bailwaj  rignala— 2626— H.  G.  James. 

BaUwaj  traina,  dgnala  for— 2686- J.  Haaoock. 

Bailwaj  wheels,  tjtm  tor   2664    W.  J.  Axmtti^  F.WodB,kL 

Hodgaon. 
Saddlea-2688— T.  Jones  and  B.  K.  Maaon. 
Saocepana,  Ae.,  dieet  metal  haadlea  fot^MlS-J.  FUIOii. 
Screwa,  oatti«g->a662— J.  Tangjc 
Serpenta,  Ao.,  ilre-work  prodndog  the  focBi  of— aan-F.TdMK 
Bewing  maehinee    2498    B.  A.  Broooaa. 
Sewing  machinee-2666— J.  B.  Bobertaon. 
Sheet  metala,  foEiag-262a-J.  W.  TjhK, 
Shipa*  waterdoaet*— 2646— E.  W.  de  Buaett  and  R.  F.  Na 
Shipa,  deanaing  the  bottoma  of— 2688— T.  M.  Gisboni. 
Silk,  Ac,  djeing  and  prlnting-2636— E.  A.  firoosHa. 
Skates,  fixing— 2642— W.  Maj. 

Skins,  hides,  or  leather,  making  waterproof— 2816-J.W.  If.l2t 
Spedflc  grarittes  and  the  bulk  of  aolida,  aaoertddm-MN-il 

Bennett. 
Spinning,  bobbina  need  in-  2368— J.  K.  BajU 
Steam  bdlera,  tubulai^2260-J.  Lake 
Steam  engine*— 2602- W.  E.  Gedge. 
8team,  generating— 2604-J.  Sturgeon. 
Steam  generaton-2610— J.  H.  Johnson. 
Submarine  lamps— 2468— J.  8.  Stainea. 
Submarine  telegraph  cable*— 2630— H.  A.  BonsefQlc. 
Submarine  telegraphj— 2612— J.  F.  Wilea. 
Telegraphic  cables,  lajing— 2670— F.  W.  Gardiasr. 
Tompions  for  ordnance,  and  atopperafbrbottlea  2W  WUw» 
Tooth-powder,  receptacle  for— 2470— A.  Farr. 
Turning  lathe,  chucks  for— 2680— B.  Bwl^. 
Ventilating  spring  mattres*— 2611— J.  E.  TawaAoA. 
Vessels,  propelling^2418— B.  Atkla. 
Washing  liquors — 2682— J.  Boddr. 
Water,  liquid  compound  itar  purlQring— 3646— R.  A  Bma 
Water,  purl^g  and  presuring— 3674— C.  G.  Leak. 
Wearing,  looms  for— 2396— J.  Edmondaoa. 
Wearing,  looms  lioiw2696— P.  Todd. 
Wearing,  looms  for— 2672— B.  Lord. 
Weights,  raising— 2660— H.  A.  Dufrene. 
WhlsUes,  signauing  bj  means  of  combined— 2676— W.  A.  lex 
Woollen  fabrics,  waterproding— 266e — H.  F.  SBslth. 
Yams  or  threada,  apinning,  Ac— 263S— W.  E.  Mewtoa. 

Ihtbhtiov  with  Cohplitb  BrioirxoATias  faa. 
Sliding  surfMea,  obtaining— 2729— L.  D.  Girard. 
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♦  — 

Notice  to  Members. 

The  On  «-Hundred-and-Twelfth  Session  of 
"the  Society  will  commence  on  Wednesday,  the 
loth  inst.,  when  the  Opening  Address  will 
he  delivered  by  Wm.  Hawes,  Esq.,  P.G.S., 
Chairman  of  the  Council. 

The  following  are  the  dates  of  the  Wednesday 
evening  meetings,  the  chair  being  taken  at 
Eight  o'clock: — 

1865.  November —  —  16  22    29 

„      December   6  13  20  — 

1866.  January —  —  17  24    31 

„      February    7  U  21  28 

„  March 7  14  21  — 

„  April   4  11  18  26 

„  May 2  9  16  23    30 

„  June    —  —  —  27* 

For  the  Meetings  previoas  to  Christinas,  the 
following  arrangements  have  been  made  : — 

November  16. — Chairman*^  Opening  Address, 

November  22. — *.*0n  Water  Supply,  espedally  in 
IluKtl  Parifllies  and  DiatrictB."  By  J.  Bailet  Denton, 
Ksq. 

November  29. — "  On  the  Proposed  Purchase  of  Eail- 
\\  ays  by  the  Oovemmenf  By  Willxax  Hawes,  Esq., 
F.d.S. 

December  6. — "On  the  Graphotype,  a  Process  for 


MoRTOv,  Esq. 

December  20. — ^*  On  Parkesine,  its  Composition,  Ma- 
nufacture, and  Uses.    By  Owen  Rowland,  Esq. 

The  Cantor  Lectures  for  the  ensuing  Session 
will  consist  of  Three  Courses,  to  be  delivered  by 
G.  W.  Hastings,  Esq.,  LL.J).,  Barrister-at-law ; 
Fleemino  Jenkin,  Esq.,  F.B.S.;  and  Dr.  F. 
OiiACB  Calvert,  F.R.S. 


*  The  Annoal  General  Meeting:  the  Chair  wIU  he  taken atFoor 
o*clock.    Ko  Vldton  are  aOmitted  to  this  Meeting. 


The  following  are  the  particulars  of  Mr. 
Hastings's  course : — 

Lbcturb  I. — Monday,  Kovembbr  27th. — "The 
Effects  of  the  Discovery  of  the  Precious  Metals  on  the 
Ancient  Civilisation  of  the  Mediterranean." 

Lecturb  n. — Monday,  Dbgembbr  4th.  —  "The 
Effects  of  the  Discovery  of  the  Precious  Metals  on 
Modem  Civilisation. 

Lbgturb  m. — Monday,  Dsgxmber  11th.  —  ''On 
Copyright." 

liECTURB  IV.  —  Monday,  Dbgbmber'  18th.  —  "On 
Limited  Liability." 

The  lectures  will  commence  each  evening  at 
Eight  o'clock. 

These  Lectures  are  open  to  Members,  each  of 
whom  has  the  privilege  of  introducing  one  Friend 
to  each  Lecture. 


♦ 

Musical  Education  Committee. 

The  following  are  the  prospectuses  of  the 
three  chief  Private  Academies  of  Music  in  the 
Metropolis : — 

THE  NATIONAL  COLLEGE  OF  MUSIC. 

Temjwary  OJice,  216,  Fieeadilly  (fwo  doors  from  the 

Segent'cireus), 

The  College  is  founded  with  the  design  of  enabling 
ladies  and  gentlemen  to  obtain  a  complete  professional 
education  on  the  system  of  the  Continental  Conservatoires^ 
and  to  encourage  the  study  of  music  more  generally 
throughout  the  United  Kingdom. 

Although  the  scale  of  fees  is  very  moderate,  the  Council 
have  the  power  of  awriRtiug  those  showing  remarkable 
talent,  by  granting  a  lower  scale  of  payment,  by  tho 
establishment  of  i^olarships,  and  even  by  gratuitous 
instruction  under  peculiar  circumstances. 

Classes  for  amateurs  will  be  organised  in  connection 
witii  tiie  College,  as  the  Council  desire  to  place  it  in  the 
power  of  everyone  to  receive  the  best  instruction  at  a 
moderate  es^nse. 

Couneih — »ir  Reginald  Bamewell,  Bart. ;  Henry 
Broup^ham,  Esq. ;  Lord  Douglas ;  Viscount  Dunlo ;  Loxd 
Elphinstone ;  Paul  Graham,  Esq. ;  Viscount  Hamilton, 
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M.P. ;  Sir  Henry  A.  Hoare,  Bart. ;  the  Hon.  Greville 
Howard;  Lord  8chomberg  Kerr;  Gapt  Le  Patonrel; 
Kev.  Sir  F.  A.  Gore  Ouseley,  Bait.  (Mub.  Prof.  Oxon) ; 
J.  St.  Aubyn,  Esq.,  M.P. ;  Hairy  W.  Scott.  Bm.  ;  A. 
NoweU  Sheroon,  Esq. ;  Captain  Crerard  Smith  (Scots 
Fusilier  Guards)  ;  Gapt.  the  Hon  Walter  Trefdfiis ;  Bev. 
W.  Crole  Wyndham ;  and  N.  F.  Zaba,  Esq. 

Treasurers. — Tho  Marquis  Townshend  and  the  Hon. 
Se3rmour  Egerton. 

Trustees. — Tho  Marquis  Townahend,  Lord  Kingsale, 
and  Rcar-Admiral  King,  O.B. 

Professors. — (Principal,  Mr.  Henry  Leslie). — Compo- 
sition— Mr.  Benedict  and  Mr.  Arthur  Sulivan.  Har- 
mony— Mr.  £.  J.  Hopkins  and  Mr.  Franklin  Taylor. 
Pianoforte — Mr.  Benedict,  Mr.  Lindsay  Sloper,  Mr. 
Franklin  Tayler,  and  Mr.  J.  G.  Callcott.  Ringing — ^Mrs. 
Sims  Keeves,  Signer  Pinsuti,  Mr.  Frank  Mori,  Mr. 
James  Bennett,  and  Mr.  Henry  Kegaldi.  Violin — Heir 
Ludwig  Strauss.  Viola — Mr.  Webb.  Violoncello — Herr 
Daubcrt  Contra  Basso — Mr.  HowclL  Flute — ^Mr. 
Sidney  Pratten.  Oboe — ^Mr.  Alfred  Nicholson.  Clario- 
net— Mr.  Lazarus.  Bassoon — Mr.  Wactsig.  Horn — 
Mr.  C.  Harper.  Trumpet  and  Comet-^-Piston — ^Mr. 
Thomas  Harper.  Trombone — Mr.Winterbottom.  Organ 
and  Harmonium — Chevalier  Lemmens.  Concertina — 
Mr.  J.  C.  Ward.  Harp— Mr.  Aptommas.  Italian  Lan- 
guage— Signer  J.  Pepoli.  Declamation — Rev.  W.  W. 
Cazulet,  M.A. 

Tho  students  will  be  divided  into  two  departments — 
ladies  and  gentlemen — and  each  department  will  be 
divided  into  two  schools,  "  Upper  and  Lower.*'  Fee 
for  the  "Upper"  school,  per  term,  £7;  fee  for  the 
**  Lower"  school,  per  term,  £5  5s. 

Two  scholarships  (to  be  called  the  **  Townshend" 
Scholarships)  will  be  open  to  competition  by  all  students 
of  three  terms ;  one  of  such  scholarships  to  be  given 
to  the  most  deserving  pupil  in  each  school,  who  will 
thereby  be  entitled  to  a  year's  gratuitous  instruction. 

The  half-yearly  term  will  commence  on  Monday, 
February  20ib. ;  and  Easter  term  on  Monday,  April  24th, 
1865.    Entrance  fee,  5s. 

Lbssoks  Dubiko  Each  Tsbm. 

Ibr  the  Upper  School : — 

Pianofort — Eighteen  lessons  of  half-an-hoiiry  witii 
class  lessons  in  harmony. 

Sin^ng — ^Eighteen  lessons  of  half-an-hour,  with  in- 
struction on  the  pianoforte,  in  harmony,  the  Italian 
language,  and  English  declamation. 

Composition — Eighteen  lessons  of  half-an-hour,  and 
instruction  on  the  pianolfarte  and  stringed  or  wind  in- 
struments. 

Stringed  Instniments  and  Wind  L!istruments — 
Eighteen  lessons  of  half-an-hour,  and  instruction  an  the 
pianoforte  and  harmony. 

There  will  also  be  Orchestral  Practice  and  Class 
Singing. 

Ar  the  Lower  SdUol  ;— 

The  same  amount  of  instruction  will  be  given  as  for 
the  Upj)er  School,  with  the  exoeption  of  the  pianoforte, 
for  which  24  lessons  will  be  given  in  each  term. 

BbGULATIONB  for  PbOFESBIOKAL  STUilKHTi, 

All  students  will  be  obliged  to  leazn  Hannony,  and 
must  attend  whatever  extra  clnsHOB  the  Professors  may 
deem  essential  to  their  improvement,  but  no  further 
charge  will  be  made  on  that  account. 

Performances  will  be  given,  at  which  the  stndenis 
may  be  required  to  assist 

Students  will  not  be  allowed  to  perform  in  pablic 
without  the  consent  of  the  CounciL 

No  lady  or  gentleman  will  be  allowed  to  advertaae  as 
having  been  educated  in  the  College,  without  the  cer- 
tificated sanction  of  the  Professors. 

Tho  year  will  be  divided  into  three  terms,  viz. : — ^Lent 
Term,  commencing  early  in  January  and  ending  at  the 
end  of  March.    Easter  Tenn,  oommenciDg  in  April  and 


ending  early  in  July.    Michaelmas  Term,  oomiBxa^ 
in  October  and  ending  before  Christmas. 

Ths  AMAnua  Glassm. 
daines  for  Amateurs  will  be  held  by  Mean.  Brt-L', 
Lindsay  Sloper,  and  Ernst  Pkuer,  for  the  Fusir., 
Monsieur  Lemmens,  for  the  Harmonium;  Mn.  ^zt 
Beeves,  Mrs.  G.  A.  MacBuren,  Mr.  Frank  Mori,  S!r : 
Pinsuti,  Signer  Ciabatta,  and  Signer  Mecatd,  for  >:,- 
ing.  Fee,  for  twelve  lessons  of  half-an-hoiir  each,  i-^  k 

Mb.  G.  a.  Macfabben's  Class  fob  Hasmoxt  ivj 

CoMPosmoN. 

Fee  for  twelve  class  lessons  of  one  hour  each,  13  •. 

QasBes  for  Amateurs  will  be  also  formed  Tmdfrje 
other  Professors  of  the  College. 

The  pupils  of  these  classes  will  not  be  alloired  to  v-. 
pete  for  the  scholarships,  which  are  intended exrli»v/ 
for  the  professional  pupils.    By  Order  of  the  Coont  -^ 

GEORGE  LESLEE;  &cr,u.,. 

an,  FlondUlj. 

THE  LONDON  ACADEMY  OF  UUBIO. 
Sf.  Jameses  KaU,  Pkcadmy,  W. 

Principal,  Professor  Wylde,  Mus.  Doc 

Masters. — Harmony  ana  Composition— Hcrr^l  . 
Pianoforte— Dr.  Wyld©  and  Mr.  J.  F.  Bamett,  I- 
Sin^fing — Signer  Gfarcia,  Signer  Lablache,  and  S  r  : 
Schira.  Singing— Signor  Zamboni  and  Sipnor  'j.  -•• 
doni.  Sight-iieading  and  Accompaniment— Hen  ^^.■ 
holm  Ghinz.  Harp — Herr  Obertnur  and  Mr.  T  H. 
Wright.  Violin — Her  MoUqne  and  HeiT  Janaa.  J> 
loncdlo— ^M.  Paque.  Organ — Mr.  George  Cooper  H'- 
mouy — ^Herr  Engel.  Concertina — Signor  Git:-  -- 
gondi.     Italian  iknguage — Signor  Mi^ggioni 

Other  Masters  in  various  branches.  A  hdjts^' 
tendent  and  governess. 

This  Academy  (which  is  divided  into  tvo  ^'T "; 
ments,  one  for  ladies  the  other  for  gentlemen)  u  dtaL-'  -• 
for  vocal  and  instrumental  students  desirona  of  Rce^-7 
a  complete  musical  education  in  this  country,  frtxc  t: 
best  Ix)ndon  professors,  on  the  moderate  foes  of  the  <>.> 
tinental  Institutions. 

Students  can  select  either  Harmony,  Pianofiatt*:; 
in^,  Singing,  or  any  other  branch  of  the  Art,  a>  '^  ■ 
principal  study,  and  receive  individual  instrw^'^i  z 
that  branch  mm.  one  of  the  principal  proleeBOis:  t: 
will,  in    addition,  receive   instruction  in  tvo  i-^- 
branches. 

For  example: — A  student  selecting  HannoBT  ^'• 
Composition  as  a  pricipal  study,  is  entitled  to  r^'' 
individual  instruction  from  Herr  Moligoe,  and  F^' 
forte  and  elementary  Singing  lessons. 

A  student  selecting  Pianoforte-playing  as  a  ivio^. 
study,  is  entitled  to  receive  individnal  mstxuctiaD  t 
Br.  Wylde  and  Mr.  J.  F.  Baniett,  elementaiy  Sio^; 
lessons,  and  Harmony  lessons  in  the  Kindpal'^  a-' 
mony  Glass. 

A  student  seleoting  Italian  Singing  as  ^J^^^^ 
study,  is  entitled  to  receive  individual  instraction j^j  • 
from  Signor  Garcia,  Signor  Lablache,  or  SigoBf^r' 
Pianoforte  lessons  from  an  Bsmstant  prafiaaor>  «v<^ 
Harmony  lessons. 


The  year  is  divided  into  three  terms,  eadi  to*  ^"^l 
sisting  of  twelve  weeks'  instruction.    A  lemtm  tf^-  - 
once  a  week  in  each  brsaeh  of  study.    The  Uf^^^' 
mence  on  January  12th,  April  24th,  and  Octohf  •' 
The   Academy   is   closed   for  a  moath's  vac^ 
Christmas,  and  for  two  months  at  the  end  of  tha  Ii>»-  ' 

Students  residing  ata  distance  can  leoeiTe  aH^*' 
lessons  on  one  day. 

The  fee  for  each  student  is  five  gmneas  p0r«^ 
which  includes  the  whole  course  of  instnictioa|tJ'^ 
for  a  complete  muaioal  education.  Italian  ^^\. 
are  extras.    The  foe  f or  Italiaa  is,  fiftew  d»']>'^ ' 
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term  of  twelve  weeks;  for  Elocution,  fifteen  shillings 
per  term  of  ten  weeks. 
All  fees  are  required  to  ^e  paid  in  advance. 

Candidates  foh  Admission  as  Students. 
Candidates  for  admission  as  students  must  show  that 
they  possess  sufficient  ability  to  profit  by  the  course  of 
study,  and  are  required  to  attend  at  the  Academy  before 
the  commencement  of  the  term  at  which  they  desire 
to  be  admitted,  in  order  to  be  examined  by  the  principal. 
The  examination  days  can  be  known  by  referring  to  the 
advertisements  in  the  Timef,  The  examination-fee  is 
five  shillings,  payable  at  the  office,  St.  James's  Hall, 
where  prospectuses  may  be  obtained. 

A.  AUSTnr,  Secretary, 

The  competition  for  the  scholarships  took  place  in  May 
last,  Madame  Schuman  and  Signer  Arditi  were  imipires. 
Of  the  pianistes,  Miss  Fanny  Baker  and  Miss  Kate 
Koberts  obtained  an  equal  number  of  marks;  of  the 
vocalists.  Miss  Ftatt  obtained  the  highest  number. 

THE  LONDON  VOOAL  ACADEMY. 
18,  Cecil-street,  Strand, 

Principal,  Mr.  Frederick  Kingsbury. 

Profeaeore, — Cultivation  of  the  Voice  and  Singing^By 
the  Principal.  Pianoforte  and  Accompaniments-Walter 
Bache,  Esq.  French  Language — Mons.  De  Fontanier 
(author  of  "La  Grammaire  Simplifi^e).  Elocution — 
C.  J.  Plumpre,  Esq.  (Xjecturer  on  Elocution,  Oxford  and 
Laondon. 

The  Academy  (divided  into  two  departments,  one  for 
ladies  and  the  other  for  gentlemen)  has  for  its  object 
complete  education  in  all  its  branches  of  study  necessary 
to  the  vocal  artist,  and  is  in  this  respect  modelled  upon 
tho  systems  adopted  by  the  Continental  Ocmservatoirea, 

Instruction  in  the  cultivation  of  the  voice,  and  the 
formation  of  a  finished  style  of  singing,  will  be  under- 
taken by  the  principal,  nrom  whom  each  student  will 
receive  separate  personal  tuition.  The  collateral  studies, 
such  as  Pianoforte,  Accompaniment,  Harmony,  Lan- 
guages and  Elocution  (each  so  essential  to  the  attain- 
ment of  perfect  vocalisation)  will  be  undertaken  by  pro- 
fessors of  the  highest  reputation ;  and  as  every  branch 
of  musical  education  other  than  those  that  have  a  direct 
bearing  upon  the  art  of  singing  is  excluded,  the  atten- 
tion of  the  student  will  not  be  diverted  from  the  original 
object,  viz.,  learning  to  sing. 

The  year  is  divided  into  three  terms,  of  three  months 
each.  Tho  first  commencing  in  January,  the  second  in 
April,  and  the  third  in  October. 

Each  student  will  receive  oiw  lesson  per  week,  of  both 
separate  instruction  and  class  singing — ^the  classes  being 
limited  to  three  students. 

The  fee  for  each  student  is  three  guineas  for  the  term, 
payable  in  advance. 

Examination  and  eritrance-fee  5s. 

The  other  branches  of  instruction  are  taught  in  classes, 
and  are  extra,  as  follows : — 

Pianoforte  and  Harmony,  two  guineas ;  French  and 
Italian  Languages,  fifteen  shillings;  and  Elocution, 
iiftoon  shillings  (per  term). 

Students  desiu^us  of  taking  private  lessons  from  any 
of  the  professox^,  are  requested  to  apply  to  tiie  principaL 
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CANTOR  LECTURES. 

**  On   some  of  tbe   most   impobtakt   CHEmoAL  Dis- 
coveries i[ADB  WITHIN  THE  LAST  TwO   \EAB8."     Bt 

Db.  F.  CyBAOB  Calvebt,  F.R.S.,  F.C.S. 

i  Lectube  VL 

Deliveb^  on  Tuesday,  the  16th  of  Mat,  1865. 

meeerU  Betearehet  on  Metala  and  Alloys. 

The  Importance  of  the  subject  which  I  intend  to  bring 
before  you  this  evening  is  flo  extensive,  that  it  ought  to 
be  the  sumect  of  a  series  of  lectures  instead  of  attempt- 
iDgtoconleiue  it  Into  one,  and,  therefore,  I  shall  only 


give  a  resumi  of  some  of  the  diaooveries  which  have  been 
made  during  the  last  two  yean. 

Tou  are  probably  all  aware  that  England  occupies 
the  first  position  among  nations  as  a  soarce  of  mineral 
wealth,  and  to  enable  you  to  appreciate  the  truth  of  this 
assertion,  allow  me  to  cite  a  few  figures,  published  by  Mr. 
Robert  Hunt,  F.R.S.,  the  keeper  of  mining  records  at  the 
Royal  School  of  Mines.  In  1868  the  value  of  minerals 
produced  was  £29,161,976,  from  which  metal  of  the  value 
of  £86,864,827  was  extracted.    There  were  produced — 

Tin  ore   16,170  tons 

Copper  ore 212,947 

Lead  ore 91,283 

Silver  ore    88 

Zinc  ore  12,941 

Iron  ore  8,600,000 


If 
I* 

ff 
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Farther,  it  is  interesting  to  compare  the  results 
given  by  Mr.  Hunt  in  1868  with  the  above,  for  we  find 
that  the  mineral  wealth  of  England  has  nearly  doubled 
in  five  years,  for  in  1858  the  value  of  the  metals  pro- 
duced amounted  only  to  £18,106,708.  I  must  not  omit 
to  state  that,  during  the  last  few  years.  England  has  also 
taken  the  lead  in  the  mannfactoro  of  alominium  (Jno. 
Bell  and  Co..  manufacturers,  Newcastle)  and  magnesium, 
by  Messrs.  Mellon  and  Co.,  Salford,  who  have  adopted 
the  method  proposed  by  Mr.  Sonstadt.  As  to  the  four 
new  metals  which  have  been  of  late  discovered,  viz., 
coesium,  rubidium,  thallium,  and  indium,  they  are  as  3'et 
but  scientific  cariosities,  but  as  their  discovery  is  due  to 
spectrum  analysis,  I  shall  refer  to  them  more  especially 
when  treating  of  the  method  by  means  of  which  the 
discovery  of  these  metals  has  been  made,  an  illustration 
of  which  I  shall  be  able  to  give,  through  the  kindness 
of  Mr.  Ladd,  who  will  show  you  the  various  spectra  on 
the  screen  at  the  conclusion  of  the  lecture. 

Since  1  bad  the  pleasure  of  drawing  your  attention  last 
year  to  the  then  novel  application  of  magnesium  to  the 
art  of  photography,  owing  to  the  intense  light  which  that 
metal  prodaoes  (for  it  has  been  calculated  to  be  equal 
to  -c^th  part  of  <liat  of  solar  light,  and  has  been  seen  at 
a  distance  of  28  miles  at  sea,  and  also  to  its  intense  actinic 
power),  Mr.  Bnltinck  has  proposed  the  substitution  of 
this  metal  for  zinc  in  galvanic  batteries,  and  states  that 
he  believes  the  substitution  would  prove  a  very  advan- 
tageous one  to  electricians.  The  employment  of  this  metal 
will  be  greatly  facilitated  by  the  large  works  which  have 
been  erected  for  its  manufacture  at  Boston,  in  America. 

Although  Mr.  Faraday  observed  many  years  ago  that 
light  was  transmitted  through  thin  leaves  or  sheets  of  the 
following  metals : — platinum,  palladium,  rhodium,  gold, 
silver,  copper,  tin,  lead,  iron,  and  aluminium,  still  we 
were  not  prepared  for  the  interesting  results  that  Mr. 
Quincke  has  obtained  and  published  in  the  Philosophical 
Mapoiins  for  March,  1864.  That  gentleman  endea- 
voured to  determine  directly  the  velocity  with  which 
light  travels  through  metals,  and  he  found,  strange  to 
say,  that  it  travels  faster  through  gold  and  silver  than 
through  a  vacuum.  Further,  he  adds  that  he  was  unable 
to  detect  any  difference  in  the  components  of  the 
light  which  had  previously  passed  through  transparent 
substances,  such  as  plates  of  glass.  The  comparative 
rapidity  of  light  in  passing  through  metals  and  a  vacuum 
appears  to  me  to  be  in  favour  of  the  new  tbeoiy  of  light, 
which  I  took  the  liberty  of  expounding  to  you  in  my  first 
lecture.  Although  we  could  conceive  the  passage  of 
light  through  a  thin  film  of  metal,  still  chemists  were 
astonished  when  Mr.  Henry  St.  Claire  Deville,  whose 
name  1  have  had  the  pleasure  of  often  citu3g  in  these 
lectures,  published,  conjointly  with  Mr.  Troost,  some  in- 
teresting papers  on  the  porosity  of  substances  under  the 
infiuence  of  high  temperatures.  His  experiments  enabled 
him  to  show  that  even  platinum  and  wrought  iron 
tubes,  the  Utter  one-eighth  of  an  inch  thick,  are,  when 
carried  to  a  high  temperature,  permeable  to  gases. 
The  importance  of  these  results  cannot  be  overrated  by 
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ohemiBtSiwlwQ  the  permeability  of  pUtinniii  k  ooDtiderad, 
as  that  metal  has  been  employed  by  them  mider  the  oonvie- 
tion  that  its  high  dennty  and  mode  of  manufacture  de- 
Btioyed  aJl  poronty.  As  to  iron,  the  knowledge  of  that  fact 
is  most  important,  eapeeially  in  the  manafactm:e  of  ooal- 
gas,  where  iron  retorts  are  iised  for  distilling  the  ooaL  So 
complete  is  the  permeability  of  iron  at  a  high  tempera- 
ture, that  an  iron  tube  which  had  been  filled  with  hydro- 
gen gas  before  the  experiment  was  found  to  contain  only 
a  trace  of  it  at  the  end  of  a  few  hours. 

Considering  the  short  space  of  time  which  I  have  at 
my  commaod,  I  can  only  state  that  you  wiU  find  in  the 
Royal  Society's  Transactions  (vol.  152,  part  I,  page  1)  a 
most  elaborate  paper  on  "  The  Influence  of  Temperature 
on  the  Electrical  Conducting  Power  of  Metals,"  and  also 
(vol.  150,  part  1,  page  85)  one  on  the  '*  Conductibility  of 
Copper."  These  researches  of  Dr.  Mathieasen  deserve  the 
the  close  attention  of  all  electric  telegraph  engineers. 

The  study  of  metals  must  coovinee  every  student 
that,  although  science  has  progressed  in  a  marked  man- 
ner during  the  last  50  years,  still  that  there  is  a  great 
deal  more  to  do  than  has  been  done.  Although  we 
have  known  copper,  zinc,  lead,  tin,  and  iron  for  many  cen- 
turies, still  hardly  a  month  passes  without  new  properties 
of  these  metals  being  discovered,  or  facts  connected  with 
the  improvement  of  their  manufacture  or  the  removal  of 
the  impurities  they  contain.  I  therefore,  deem  it  my 
duty  to  advert  to  a  few  papers  that  have  been  pub- 
lished recently  respecting  certain  impurities  which  par* 
ticular  metals  contain,  which  impurities,  in  some  in- 
stances, enhance  the  value  of  the  metal,  and  in  others 
lower  their  commercial  value.  No  class  of  substances 
teaches  the  young  chemist  the  difficulties  and  the 
labours  he  must  be  prepared  for,  if  he  wishes  to  be 
wkiat  is  technically  termed  a  good  operator,  and  if  he 
pretends  to  prepare  a  pure  substance.  I  would,  therefore, 
advise  all  young  men  studying  chemistry,  carefully  to 
read  the  labours  of  J.  S.  Stas  on  *'  The  Determination  of 
the  Equivalents  of  Chlorine,  Sulphur,  Nitrogen,  Silver, 
Potassium,  Sodium,  and  Lead,"  published  in  the  JdcniUur 
SeienUfique  of  1861  and  1864,  where  they  will  notice  that 
Stas  has  spent  months  of  time  to  obtain  a  few  ounces  of 
pvre  silver,  lead,  &c. 

CoppBB. — ^The  same  may  be  said  of  the  researches  of 
Mathiessen  to  obtain  pure  copper,  for  his  studies  above 
alluded  to  have  enabled  him  to  state  that  there  is  ne 
alloy  of  copper  which  conducts  electricity  better  than  pure 
copper  (page  92  of  the  above  memoir),  for  he  found  that 
the  most  minnte  quantities  of  arsenic,  phosphorus, 
sulphur,  selenium,  tellurium,  and  oxygen  diminished  the 
conducting  power  of  that  metal.  Whilst  on  the  impurities 
of  copper,  .1  must  not  fail  to  mention  some  valuable  addi- 
tions which  Messrs.  Abel  and  Field  have  published  in  the 
Journal  of  the  Chemical  Society  of  London,  on  the  means 
of  determining  various  impurities  which  copper  contains ; 
thus  they  found  sometimes  traces,  and  sometimes  several 
per  cent,  of  the  following  impurities  in  many  samples  of 
oommercial  copper,  silver,  arsenic,  antimony,  bismuth, 
lead,  tin,  and  iron  (see  Tables,  vol.  14,  page  902),  and 
Mr.  Abel,  in  a  paper  inserted  in  the  same  journal  in 
1864,  proved  that  copper  contained  sulphur,  as  a  general 
constituent,  but  only  in  minute  quantities;  selenium,  as 
an  occasional-  constituent ;  and  that  oxygen  was  always 
present  and  sometimes  in  considerable  proportion ;  thus, 
in  dry  copper  he  found  the  quantity  of  oxide  of  copper, 
not  as  Messrs.  Dick  and  Percy  have  stated,  fh)m  10*21  to 
9-84  per  cent.,  but  from  8*77  to  4-56  per  cent.  Mr.  Abel 
gives  the  following  numbers  as  representing  the  average 
proportion  of  oxygen  obtained  with  a  series  of  samples 
taken  in  diverse  sti^ee  in  the  manu&cture  of  copper : — 

..  .-^_„ Ovfon  per  cent 

•*  Dry**  copper 0-42 

Ditto        (another  specimen) 0*50 

••  Half-poled"  copper , 0-20 

"Tough-Ditch"  „      008 

"  Over-poled"     „      0-OS 


Inoir.^ As  &r  as  oar  present  day's  koowlsdge  extdi, 
no  metal  is  more  influenced  than  iron,  either  for  gd«r 
for  bad,  by  the  presenoe  In  it  of  a  mioote  qointitTs 
another  element ;    thus  a  few  thouiudthi  of  euW 
tnmsform  it  into  steel,  and  a  few  per  cent,  of  the  sat 
dement  conveits  it  into  caat-iron;  a  fevtboBaniii 
sulphur,  or  a  few  per  cent,  of  BiliciQm,reiidsniRa  "nd- 
shOTt,"  that  is  to  say,  brittle  at  a  red  heat,  whilatbeaitt 
quantity  (thousandths)  of  phosphorm  makei  ifeoiii- 
short,"  or  brittle  at  nailaral  tempenAors.  Th«  iM 
explain  why  iron  smelters  and  manafsetnrBti  do  ill  b 
their  power  to  use  ores  as  free  as  possible  from  tben  in- 
purities,  or  apply  all  their  skill  to  remofe  them  fronts. 
ores  or  metal  when  present    I  am  therefore  ntii!«i 
that  all  iron  smelters  will  appreciate  the  raloe  ofib 
followmg  facta,  published  byM.  CsroD  in  the  Coafin 
Bmiua  of  the  Aoademy  of  Science  of  1863,  oo  th«  b 
floence  of  manganese  when  used  oo  the  bbstfoianet} 
remove  siliciam  from  oast  iron.    The  foUowiog  u^i^ 
shows  the  relative  quantity  of  mangaoese  and  vkvA 
existing  in  the  oast-iron  thus  prodooed  :— 

Hsngueie.  Sllidom. 

Ko.l 7-93  0-05 

2 6-32  O-OS 

8 4-70  0-30 

4 3-81  056 

„   6 2-25  0-76 

6 8'90  0*50  cold  bbi 

7 2-10  0-75  hotblJi 


•I 


This  table  shows  that  as  the  quantity  of  oiai^ 
decreases  in  the  pig  iron  the  quantity  of  siliciam  )ssa^'- 
further,  that  the  higher  the  temperature  (aU  the  i«^- 
the  operation  being  conducted  in  the  ssme  maiuKr:.u: 
quantity  of  silicium  increases  and  the  maogaoeie  decree 

M.  Caron  has  further  made  tlie  important  remui^^ 
it  is  the  interest  of  the  iron-emelter  to  use  ai  moc^  > 
in  the  blast  fUmaoe  as  practicable  when  manpnli^ 
ores  are  employed,  for  not  only  does  lime  fedliu^t  *j 
introduction  of  manganese  into  the  iron,  bat  tlnbeli^c 
a  marked  deeree  to  remove  the  excess  of  eilidam. 

Eight  or  nme  years  ago  I  made  the  obserrstioQ  ^  '^ 
manganese  had  not  the  property  of  removiog  ^^xt^^ 
from  iron,  it  had  the  one  of  hiding  or  of  couDtav^* 
tlie  bad  influence  of  that  element  on  iroo ;  io  »^  - 
found  that  cast-iron,  containing  as  mndi  se  ooec<f^ 
per  cent,  of  phosphorus,  would  yield  good  mcfttntil*^  '- 
if  the  pig  iron  contained  at  the  same  time  five  orju  T 
cent.  of  manganese,  and  I  hare  lately  h««rd  t» 
manganiferous  ores  have  %«en  used  with  great  i^KVX 
by  the  Cleveland  iron  sm^n  to  overcome  the  "i; 
shortness  "  of  their  cast  iro\  which  is  due,  «  »  *^ 
known,  to  the  presence  of  pho^Morus  oompoasdaffl  ^ 
Cleveland  iron  ore.  >.  .,^, 

It  is  highly  probable  that  the  >|vM*ag«  ^  ^  - 
been  derived  from  the  employm^t  of  **S««g3\. 
iron,  in  improving  the  quality  oi¥^  "^^v* 
Bessemer's  process,  is  owing,  not  only^  ***®  ^  ^  T. 
peculiar  iron  contains  a  large  quantity^  ^•'^'-.^ 
yields  to  the  molten  iron  contained  in^^**'^^^. 
used  in  Bessemer's  process,  but  that  the  iV^liiriL^ 
tauM,  contributes  also  to  hide  the  influeDc^J^Si  ^  t 
rous  or  to  overcome  the  detrimental  proii  J-jati 
trace  of  phosphorous  would  ioipart  to  the?!^r-i 
by  this  process.  I  say  hide,  because  thJJiSIed  - 
still  piesent,  since  that  substance  cannot  rf^Tr ' 
the  above  process  from  any  pig  iion  ia  ^hi 
present.  ^  , 

M.  Caron  has  published  in  the  Tcchnolog  w  i* 
a  paper  in  which  he  shows  that  no  amount  oImt  •* 
blast  will  remove  phosphorus  from  any  or«  whij  i 
tain  it ;  and  that  tin-plate  xnanufaclurera  and  te 
employ  charcoal  iron,  should  pay  the  greateet  V 
the  quantity  of  phosphorus  contained  in  the  c\  P 
employ  for  refining  ordinary  iron  ;  thus  some  ^ 
I  susceptible  of  yielding  as  much  as  1  per  cen' 
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nfl  to  iron,  whAat  othen  onlj  0*12  per  cent.,  and  laitly 
»me  only  a  trace. 

If  pbosphoniB,  tnlphnr,  and  silioiam  are  injariocH  to  the 
quality  of  iron,  the  metal  called  tnagsteD,  on  the  oontrary, 
Appears  to  impvoTe  in  a  marked  degree  ita  quality,  ea- 
pecially  when  in  the  state  of  steeL  This  fact  haa  not  only 
been  demonstrated  beyond  all  doubt  by  Mr.  Moshet, 
bat  ako  recently  by  some  scientific  researchea  doe  to  M. 
Caron,  who  baa  proved  that  steel  containing  tungsten, 
presents  greater  tenacity,  and  can  be  nsed  with  great  advan- 
tage for  many  purposes;  in  fiict,  he  thinks  that  tnngsCen  can 
be  used  instead  of  cariion  as  a  converter  of  iron  into  steel. 
There  can  be  no  doubt  that  the  employment  of  tungsten 
In  connection  with  the  hardening  of  steel,  and  other 
rarious  applications  which  that  metal  is  susceptible  of,  will 
)e  greatly  enhanced  if  the  fiust  stated  in  the  Chankal 
News  of  August  25th  is  brought  to  bear,  viz.,  that  a 
Swedish  chemist  has  found  a  simple  and  practical  mef  hod 
)f  extracting  tun {[sten  from  its  ore  so  as  to  reduce  its  cost 
}f  production  to  a  few  shillings  per  pound. 

Mr.  K.  Johnson  and  myself  have  published  a  paper  in 
the  Memoirs  of  the  Royal  Society,  in  which  we  showed 
Ihat  the  conductibility  of  iron  was  greatly  modified  by 
the  quantity  of  carbon  it  contained,  as  proved  by  the 
following  table : — 

CondnetlbUity  of 
Found.        ailTer  =  1,000. 
Wrought  iron    13-92      ...      436 

Steel  12-65      ...      897 

Cast  iron    ^ 11-45      ...      359 

We  also  found  that  the  hardening  of  steel  had  the 
greatest  iofluenoe  on  its  expansibility,  for  whilst  a  steel 
bar,  hardened  to  the  maximum,  expanded  to  a  degree 
which  may  be  represented  by  84,  the  same  steel  ren- 
dered as  soft  as  possible,  expanded  only  62. 

Although  the  oxidation  of  iron,  or  its  rapid  destruction 
under  the  influence  of  the  carbonic  add  and  oxygen  of  the 
air,  is  a  source  of  great  advantage  to  those  who  manufac- 
ture this  article,  still  in  many  instances  it  is  a  source  of 
annoyance  to  those  who  possess  artides  made  of  that 
valuable  metal,  and  in  others  it  is  a  national  loss,  as  in  the 
rapid  decay  which  our  iron  ships  of  war  undergo.  Allow 
me,  therefore,  to  say  a  few  words  on  these  points. 

It  is  easy  to  preserve  small  articles  made  of  iron  from 
rast,  either  by  plunging  them  into  a  weak  solution  of 
caustic  alkali  (whether  the  iron  is  preserved  by  a  peculiar 
&ctioD  of  the  alkali,  or  because  it  prevents  the  action  of 
the  carbonic  acid  of  the  atmosphere  in  conjunction  with 
oxygen  and  moisture,  are  points  to  be  determined),  or 
sovering  them  with  a  varnish  made  of  india-rubber,  gutta 
percha,  and  a  small  amount  of  fatty  matter.  As  to  the 
preservation  of  ships'  bottoms  from  corrosion,  without 
entering  here  into  the  various  methods  that  have  been 
proposed  of  late  to  effect  this  important  object,  still  I 
ieem  it  my  duty  to  call  your  attention  to  one  or  two 
[nethods  that  have  been  tried  with  apparent  success;  thus 
^r.  Leach  has  applied  on  the  iron  surface  of  ships' 
bottoms  a  coating  of  gutta  percha  or  ot)ier  cement,  and 
fastening  by  it  sheets  of  glass  of  about  one-fourth  of  an 
ich  in  thickness.  The  glass  is  previously  bent  to  the 
v'lapeof  the  ship,  and  pierced  for  the  reception  of  the 
in«ew  or  bolts,  which  are  preserved  from  immediate  con- 
le  i^  with  the  metal  bolts  by  coating  them  with  a  little  of 
aenc(fastening  mixture. 

pri^I.  Becquerel  relates,  in  the  Oomptet  Rendu*  of  the 
to  thetemy  of  Sciences,  1864,  the  results  which  obtained  by 
\a»  t^  pplication  of  his  galvano-electric  process  on  the  iron 
Qoot  I  of  some  of  the  Frenoh  men-of-war.  This  pro- 
inwhif  based  on  the  same  princtplea  as  those  adopted 
Humphrey  Davy,  in  1824,  for  preventing  copper 
thnolog  ing  from  being  rapidly  corroded  by  sea  water,  and 
toontot  consisted,  as  you  are  aware,  in  attaohiog  at 
prevh  diataneea  blades  of  sine  between  the  wooden  side 
^f  ers  and  wssel  and  the  copper  sheets,  or,  what  effected  the 
)  gretttftfpose,  in  using  brasa  nails  for  iMtening  the  oopper 
\  Id  the  c^des  of  the  vesnL 
iUS9ome'( 
percent 


M.  Beoqnersl  employs  sine  in  ooonectfoa  with  iron, 
thus  establishing  a  galvanic  current  which  renders  the 
iron  like  the  eopper  in  Sir  H.  Davy'a  ezperimeni  electro* 
negative,  or  possessing  the  same  kind  of  electricity  as 
oxygen,  therefore  comraunieating  to  it  the  property  of 
liberating  oxygen  from  any  oompound  instead  <^  ab- 
sorbing or  fixing  it.  M.  Becquerel  has  proved  that  the 
galvanic  action  of  the  zinc  on  the  iron  exercises  its  in- 
fluence on  the  whole  of  the  iron  surfaoe  of  the  ship,  but 
nevertheless  that  its  influence  decreases  as  the  square  of 
the  distance,  and  consequently  that  its  action  is  only 
sufficiently  powerful  to  preserve  iron  from  corrosion  for  a 
limited  distance,  and  consequently  the  preserving  bands 
of  zinc  must  be  placed  at  short  intervals  fitMU  each  other. 

Mr.  Johnson  and  myself  published,  as  I  hope  you  will  re- 
member, in  the  Journai  of  the  Society  two  or  three  yeara 
since,  two  papers  bearing  upon  this  same  subject,  the 
first  paper  containing  facts  exactly  identical  with  those 
published  in  1864  by  Becquerel ;  the  second  showing  tlie 
advantage  that  would  be  derived  by  shipbuilders  in  using 
galvanized  iron  plates  instead  of  wrought  iron  ones  for 
plating  our  men-of-war,  for  you  are  aware  that  the 
attack  of  sea  water  on  iron  plates  in  contact  with  oak  was 
very  great;  being  2*880  as  compared  with  galvanized 
iron,  which  was  only  of  0095,  all  the  drcumatanoes  of 
action  being  equal  in  both  cases. 

But  the  most  important  result  that  Mr.  Johnson  and  I 
have  arrived  at  on  this  point,  is  the  demonstration  in  a 
paper  we  have  published  on  **  The  action  of  sea-water  on 
certain  metals  and  alloys,"  that  the  action  of  sea-water 
on  lead  is  nearly  nU,  as  seen  by  the  following  table  :— 

Action  or  SsA-WATxn  upoir  Metals. 
1  M«tn.  OramniM. 

Steel  29-16 

Iron 27-87 

Copper  (best  selected)  12-96 

Do.    (rough  cake) 13-85 

Zinc    ^ 6-66 

Galvanised  iron  (Johnson's  process)    1*12 

Block  tin  .• 1-45 

Stream  tin 1*45 

Lead  (virgin) trace 

Lead  (common) - trace 

This  metal  can,  therefore,  be  used  with  great  ad- 
vantage to  pnsserve  the  keels  of  iron  ships  from  being 
corroded  by  the  action  of  sea-water,  and  that  the  objection 
which  might  be  raised  as  to  its  softness  might  be  easily 
overcome  by  adding  to  lead  a  few  hundredths  of  either 
arsenic  or  antimony,  which  would  increase  its  hardness, 
and  thus  render  it  better  fitted  for  the  purpose  referred  to. 
From  experiments  that  we  have  made  we  can  further 
state  that,  in  our  opinion,  Muntz's  metal  is  a  far  superior 
artide  to  copper  for  sheathing  ships.— (See  Society  of  ArU^ 
Journal,  April  21, 1865.) 

As  a  few  ladies  have  done  me  the  honour  to  attend 
these  lectures,  it  may  be  interesting  to  them  to  have  a 
simple  method  of  deaning  silver,  or  silver-plate,  without 
the  trouble  of  employing  rouge  or  other  deaning  powder, 
which,  besides  rapidly  wearing  off  the  metal,  takes  up 
much  of  their  servants'  time.  It  consists  in  plunging  for 
half  an  hour  the  silver  article  into  a  sdntion  made  of 
1  gallon  of  water.  1  lb.  hyposulphite  of  soda,  8  oz. 
muriate  of  ammonia,  4  oz.  liquid  ammonia,  and  4  oz. 
cyanide  of  potassium;  but,  as  the  latter  substance  is 
poisonous,  it  can  be  dispensed  with  if  necessary;  the 
plate  being  taken  out  of  the  solution,  is  waahed,  and 
rubbed  with  a  wash  leather. 

Improvements  have  also  been  made  of  late  in  coating 
cheap  metals,  such  as  iron  and  brass,  with  more  valuabla 
ones,  so  as  to  enhance  the  value  of  the  fancy  articles  made 
with  them.  If  you  remember,  I  referred  to  a  process 
devised  by  Mr.  Oodry  for  coating  east-iron  with  oopper 
or  broBze.  The  method  that  I  wish  now  to  bring  before 
your  notice  is  one  devised  by  Mr.  Weil,  and  is  based 
on  the  same  priooiple  as  ths  one  which  has  been  in  practice 
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for  flome  time  in  tximiDg  iron  pins,  or  coTering  braas  with 
gold,  viz.,  plooging  the  article  to  be  coated  into  a  boiling 
alkaline  solution  of  a  salt  of  tin,  or  a  salt  of  gold ;  and, 
in  the  case  of  Mr.  Weil,  into  one  of  copper,  which 
consists  of  an  organic  salt  of  copper  (say  the  doable  tar* 
irate  of  copper  and  potash)  with  an  excels  of  allcali, 
taking  care  that  the  cast  or  wroaght  iron  to  be  coated 
is  in  contact  with  a  brass  wire  daring  the  operation. 

I  shall  now  take  the  liberty  of  dwelling  for  a  short  time 
on  varioos  memoirs  which  have  been  published  in  connec- 
tion with  the  physical  properties  and  chemical  composition 
of  alloys. 

You  will  6nd  in  the  "  Transactions  of  the  Royal  Society,'* 
vol.  150,  some  extensive  researches  by  Dr.  Mathiessen 
on  *'  The  electrical  condactin^  power  of  alloys  ;*'  also  in 
vol.  154,  on  the  influence  which  heat  exercises  on  that 
important  physical  property  of  alloys.  Mr.  Johnson  and 
myself  have  published  papers  on  the  density  of  alloys, 
as  well  as  on  the  hardness,  expansion,  and  oonductibility 
of  the  fame.  It  was  admitted  some  years  ago  that  idloys 
were  simply  a  mechanical  mixture  of  varioos  metals, 
but  the  systematic  reseaxohes  which  we  have  pub- 
lished leave  no  doubt,  that  when  certain  metals, 
such  as  tin  and  copper,  bismuth  and  lead,  ainc  and 
oopper,  are  employed  in  equivalent  quantities,  and 
that  the  proportion  of  each  metal  does  not  exceed 
two  or  three  equivalents  of  one,  to  one  equiva- 
lent of  the  other,  that  they  are  susceptible  of 
combining  and  forming  definite  oompounds.  I  may 
state,  in  corroboration  ofthis  statement,  that  if  one  equiva- 
lent of  zinc  and  one  equivalent  of  oopper  are  melted 
together,  or  49*82  of  copper  and  50*68  of  zinc,  and  well 
sthred,  and  allowed  to  cool  until  a  crust  is  formed  on 
the  surface,  and  then  a  hole  be  made  in  the  crust  and 
the  fluid  portion  poured  out,  well  defined  prismatic  crys- 
tals, sometimes  of  }-inoh  long,  will  be  found  to  ooat 
the  interior  of  the  solidified  mass,  whilst  if  45  per 
cent  of  copper  and  55  per  oent.  of  zinc,  that  is  to  say, 
proportions  which  are  no  longer  equivalent  to  each  other, 
then,  instead  of  obtaining  a  fine  golden  coloured  crystal- 
line alloy,  a  white  amorphous  mass  will  be  produced, 
in  (act,  no  brass  founder  attempts  to  use  more  than 
40  per  cent,  of  oopper  to  produce  braas,  for  experience 
has  taught  him  that  if  he  exceeds  that  quantity 
he  obtains  such  a  white  metal  that  it  is  no  more  a 
marketable  article.  Another  example  is  furnished  by 
certain  alloys  for  bronze.  Thus,  when  two  equivalents  of 
tin  for  one  eauivalent  of  copper  are  employed,  the  conduo- 
tibility  of  this  alloy  for  heat  is  equal  to  that  of  both  the 
metals  toother  entering  into  its  composition,  whilst  if  the 
oonductibility  of  alloys,  composed  of  three  equivalents  of 
copper  to  one  equivalent  of  tin,  or  four  equivalents  of  oopper 
to  one  equivalent  of  tin,  is  ascertained,  it  will  be  found 
that  their  oonductibility  is  quite  different  and  independent 
of  that  of  the  metals  entering  into  their  composition, 
in  fact  the  oonductibility  of  four  equivalents  of  copper 
and  one  equivalent  of  tin  is  five  times  less  than  the  one 
first  cited. 

Without  occupying  ^our  time  with  further  instances, 
let  me  call  your  attention  to  an  important  fact,  that  Dr. 
Matthiessen,  Mr.  Johnson,  and  myself  have  observed, 
viz.,  that  the  addition  of  a  small  quantity  of  a  metal 
which  may  be  considered  as  an  impurity,  completely 
modifies,  in  many  instances,  its  properties,  and  the  most  im- 
portant example  that  I  am  acquainted  with,  is  the  influence 
which  the  addition  of  one  or  two  per  cent,  iron  exercises  on 
the  properties  of  brass.  If  a  brass  be  composed  of  60  per  cent, 
copper  and  40  per  cent,  zinc,  it  will  be  susceptible  of  being 
drawn  or  bent  when  cold,  but  cannot  be  forged  or  worked 
when  heated,  whilst  if  1-75  or  2-0  per  cent,  of  iron  be  substi- 
tuted for  the  same  quantity  of  zinc,  then  a  most  valuable 
brass  is  obtained,  for  not  only  is  this  brass  capable  of  being 
forged  at  a  red  heat  like  iron,  but  its  tenacity  is  increased 
in  an  enormous  proportion,  for  each  square  inch  of  surface 
is  able  to  support  a  "  breaking  weight "  of  from  27  to  28 
tons,  a  tenacity  nearly  equal  to  that  of  iron. 


Messrs.  Beyer  and  Peacock,  of  MaDcheater,  who  a- 
perimented  with  bolts  made  of  this  alloy,  in  the  hope 
of  substituting  them  for  iron  ones  in  the  fize-boxecf 
locomotives,  found  that  these  bolta  wo«ild  sopponi 
strain  equal  to  those  of  iron,  and  that  the  threads  of  t^ 
screw  were  not  stripped  with  more  facility  than  those  z 
iron  when  exposed  to  the  same  strain. 

There  is  no  doubt  than  when  this  alloy  bocomes  w^ 
generally  known  many  valuable  applieatioiis  of  it  will  bt 
made  in  the  arts  and  manufactures. 

Whilst  dwelling  on  valuable  brass  allgya  let  me  stau 
that  two  alloys  have  lately  been  introdnoed  whieh  ^^ 
prove  useful  to  those  requiring  them,  namely,  a  vhhe 
alloy,  which  is  chiefiy  employed  for  the  bearings  of  un 
driving  wheels  of  locomotives,  owing  to  ita  extreme  iar:- 
ness,  and  which  is  composed  of  :^ 


Zinc... 
Tin  ... 
Copper. 


••.••.•••.. ..'• ••••••••«.»  ♦  * 

17 

6 

I(pJ 

The  other  alloy  has  been  lately  propoaed  to  ojs 
printers  by  Mr.  Lenssen  as  a  subatiiote  for  the  ae. 
blades  used  by  them  tu  remove  the  exoeas  of  oohwr  v^ 
adheres  to  the  surface  of  their  printing-rollen,  and  ' 
blades  bear  the  name  of  **  doctors.'* 

Mr.  Lenssen's  metal  is  composed  of: — 


Tin .... 
Zinc  ., 
Copper 


.wit 


This  alloy  is  stated  to  have  all  the  flexibOiiy, 
and  hardness  required  for  the  *'  doctors  "    naed  is 
printing,  and,  further,  it  presents  the  great  adn^ 
not  being  acted  upon  by  acid  liquors,  which  aetkiB  ii 
a  great  source  of  annoyance  to  calioo-printen. 

I  shall  condode  this  lecture  by  allading  to  tk 
ordinary  modification  in  the  fusibility  of  nwlsb 
several  are  fhsed  together;  thus,  for  example,  thefa&v- 
ing  well  known  alloys  which  liquify  in  bouing 


Bismuth 

Newton*!  sUoy 
ftiilbto  at  212*. 

5 

fkiAto  tt 

Tin  

, 3     

Lead 

2     

» 

Whilst  the  fhsing  point  of  these  metals,  when  ai 
separately,  is  aa  foUows  :— 

Bismuth  515* 

Tin  ^.  45i- 

Lead    ^  fia-^ 


Therefore  the  fusing  point  of  each  metal  is 

times  higher  than  when  they  are  mixed  in  the  aa-" 

proportions. 

A  still  more  fusible  alloy  has  lately  been  brn. 
before  the  notice  of  the  public  by  a  Mr.  Wood,  ia  ■'" 
the  American  Journals,  in  which  he  atates  that  hj  mm^ '- 
together 

Lead • 8  psr^ 

Bismuth 5   * 

Tin ^  4   ,. 

Cadmuim... — • ^8   » 


An  alloy  is  obtained  whose  point  of  AisioQ 
degrees,  therefore  susceptible  of  being  naed  wHh 
vantage  for  dental  purposes. 

I  have  now  to  refer  to  the  four  metala  whieh  Ivie 
been  disrovered,  viz.  coesium,  from  coesttw,  *'  ahy^cel? 
owin^  to  two  blue  linee  which  it  prodocea  in  fin 
rubidium,  from  rttbidus,  "  dark-red,"  owing  Iks 
in  its  spectrum  of  two  red  lines  of  remarkable  la*  r* 
bility ;  thallium,  discovered  by  Mr. 
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wbich  d«riTei  itt  name  Troin  lAelloi,  "t,  bodding  twig," 
qrmboluiDg  the  beiatifal  green  tint  of  faaddiag  vigc- 
tation  ;  iDdiam,  diacovand  bj  MeMn.  Beicb  Mid  Uichler, 
of  Freiberg;  all  of  wbioh  &re  doe  to  Ibe  iDtrodoctioii 
into. Mience  of  •  mode  of  invettigttioii,  known  u  the 
■fntctmiu  ftQalyiis." 

The  pnncipls  upon  which  thii  mode  of  reseiroh  \a 

buad  bu  been  of  Ute  bo  well  deKribed  vid  tlliutratad  by 

Dr.  WiUUnt  Allen  Miller,  in  a  paper  read   before  th'<: 

Fhamiaceutical  SocJely  (tee  Socltty't  Journal,  Fairair, , 

1662),  and   by  Profeeeor  Boacoe  in  four  leoiuret  at  thi: 

:    Boyal  InMilulion,  London  (aee  Chemical  Mm,  »ol<.  6  Mul 

'.    B),  ud  wbich  leulurea  have  received  such  a  wide  pnbli- 

tMUon  that  I  think  it  uaelea  here  to  enter  into  detail.', 

.   and  more  enprciBlly  aa  Mr.  Lwld  will  iUuetiate,  by  means 

of  his  poweilul  electric  lamp,  the  ipeotra  of  wme  of  thu 

•bora  metala,  as  well  aa  thoae  of  potaaiiaii 

bvinnit  &a. 


» 

Frb  SnoDia  Scaoou  »  Fitiis.— In  addition  to  the 
tw«Dt5-«ght  Khoola  for  adnlta  recently  mentioned  in  the 
Joynal  aa  having  been  ettabliahed  in  the  mnmcipal 
Mhool),  and  which  are  held  in  the  eTeoing,  there  exist 
ringing  daaeea  in  all  the  commanal  achoola,  whether  for 
boja  or  girli,  which  amount  to  305,  ao  that  then  a  in  all 
8S3  olaaann  for  gratnitoua  icstniction  in  ilngiag  main. 
tainad  bjr  the  anthori^ea  of  the  city  of  Paria. 

Stou-Chabts  of  FuircE.— Chai  U  of  the  itorme  which 
Mini  over  the  aurface  of  France  daring  the  aummer  cf 
•lie  preaeDt  year  are  being  prepared  in  the  meteorological 
dmwtnient  of  the^  Pane  obeerratory,  and  will  ahortly  tie 
vSmd  to  the  pnblie  at  moderate  ratet,  but  the  namber  of 
eopiei  will  be  limited  by  the  aubacriptiona  made  in»l- 
VWMM.  The  publication  i*  in  the  hands  of  the  Bcieatitic 
AHoeiition,  wbich  ha»  ita  meeiinge  at  the  obaervatory. 

ABTxauH  Wbllb. — The  ancertaioty  which  attachea  lo 
Iba  boring  for  water  in  the  chalk  baain  has  been  remark- 
ably Oluatialed  in  f'rance.  Every  visitor  to  Paris,  who 
take*  an  inteieat  in  sach  matters,  knowa  the  Pnita  do 
Urenalle,  the  water  of  which  is  eeeo  at  the  top  of  a  high 
monument,  and  baa  flown,  without  interruption  and  with 
Uttla  tariatioD,  for  aereiBL  years.    Ten  or  more  yearn 

§[0  another  artesian  well  waa  commenced  by  the  Avenue 
L  Cloud,  now  Avenue  d'EyUu,  near  the  Boie  de 
BoologDe,  and  water  waa  obtained  two  or  three  yean  since, 
bnt  00  practical  result  haa  get  been  achieved,  and  thu 
boriog  ia  still  continued.  On  the  other  hand,  a  well  waa 
begun  only  eight  months  aince,  at  Areashon,  in  thu 
Giroode,  and  at  the  end  of  September,  when  the  boring 
had  been  carried  to  the  depth  of  a  little  more  than  four 
bnndred  feel,  (be  water  Sowed  forth  in  ao  abaikdanl  and 
uninterrupted  stream,  pure  and  limpid.  The  diametov 
Of  the  bore  of  this  last  work  la  tweiity>five  centimetren, 
or  nearly  ten  inches  ti^nglbih,  and  the  supply  is  osLcolateil 
at  not  less  than  SOO  cubic  metre*  of  water  per  diem.  The 
totfre  cost  of  this  well  i*  said  to  have  been  equal  to 


ing  my  plan  before  the  public.  However,  sa  Mr.  Bmitik 
has  broached  the  subject,  perhapeyou  willallow  me  to  ex- 
plain my  views.  Aa  Mr.  Bmith  slates  in  his  letter,  there 
is  no  difficulty  in  detaching  a  carriage  from  a  trun  wbilo 
In  motion ;  this  iafrequen^  done  atpreaentoosoraeoftha 
principal  lines  of  railway  ;  the  real  diflicalty  to  be  over- 
come is  that  of  attaching  a  carriage  to  the  passing  train 
without  caosinga  severe  shock  to  be  given  to  its  occupants. 
To  obviate  this,  Mr.  Smith  proposes  an  arrangement  of  a 
rope  wound  round  a  spring  drum,  but  I  confess  1  do  not 
quite  see  how  this  would  work,  aod  if  it  did,  it  would 
leave  the  carriage  attached  to  the  train  but  at  a  consider- 
able distance  behind  it.  This  Mr.  Smith  foresee*,  and 
proposes  to  haul  the  carriage  up  to  the  train  t>y  mannal 
labouror  by  alackiug  the  apeed  of  the  engine.  Both  of 
these  plana  I  consider  faulty ;  the  fintwooid  require  more' 
power  than  could  be  exerted  by  one  man,  and  the  guard 
of  the  carriage  would  be  the  only  person  available  for  the 
purpose,  unless  several  men  were  carried  especially  for  tbab 
oI:iject,  which  of  course  would  twvery  objectioaable.  Tho 
second  plan,  that  of  slacking  the  speed  of  the  engine,  is- 
more  feasible,  but  would  cause  loaa  of  time,  and  there 
would  be  a  difficulty  in  winding  uf  the  slack  of  the  rope 
quickly  enough  to  prevent  it  getting  under  the  wheels. 
The  plan  which  I  propose  is  this ;  The  carriage  to  ba 
attached  to  the  train  would  be  placed  in  a  tiding  parallel 
with  the  main  line,  but  at  the  station  Ibit  sldiiij[  should  be 
raised  considerably  above  the  level  of  the  mam  line,  and 
should  fall tapidly in tbedirectlonoftbeJuDetioo.  When 
the  approching  train  waa  still  some  abort  distance  ftom. 
the  station,  the  oarriaga  would  ba  started  down  the  In- 
clined plane,  la  that  when  the  train  oyertook  it,  it  would 
be  travelling  at  a  cooaiderable  apeed,  and  the  shock  ocoa- 
aioned  by  hooking  on  would  be  so  slight  as  not  to  incon- 
'"  course  tHe  rate  at  whloh  the 


EcBOBU!!  lUiLwiY  TBaFTio. — SiB, — I  baT*  read  with 
much  interest  the  letter  on  subuihan  rsQway  traffic 
floin  Mr.  J.  R.  Smith,  which  appeared  in  the  Journal  cj 
the  SiKitlg  Qf  AtU  on  the  20th  olt.  The  plan  for  expe- 
diting the  traffic  on  theae  lailwaya,  therein  brought 
forward,  vii.,  that  of  attaching  and  detaching  a  carnage 
at  each  atation  from  the  train  while  in  motion ;  is  one 
tliat  occurred  to  ms  some  time  ago,  bnt  the  expense 
atlonding  the  aotiie  leconalruction  of  the  exiating  roUiuK 
stock  of  the  railway  eompaoiea,  which  this  plan  require!, 
iaaogreat,  that  It  has  hitherto  prevented  me  bombriug-, 


this  attachment  coold  be  effected  with  eaaa  and  safe^, 
and  tbetefore  it  would  be  easy  to  calculate  the  rate  of  in* 
clinaliou  and  length  of  riding  which  would  be  required  to- 
give  the  canisgB  a  rate  of  speed  wbich  would  coireapond 
nearly  with  that  of  tho  piasing  bam.  The  mere  attach- 
ing the  carriage  to  the  train  could  readily  be  done.  E 
propose  to  &i  on  tho  end  of  tbelast  break-vanof  tha  trda 
a  vertical  rod,  revolving  on  a  pivot  with  an  ovetlian^ing 
arm,  which  would  catch  a  book  on  the  top  of  the  camags 
to  be  attached  to  the  train ;  on  the  vertkal  rod  I  wonU 
have  a  drum  with  a  friction  strap  and  powerfal  lever, 
which  would  be  under  the  control  of  the  guaid;  thi* 
break  would  keep  the  arm  of  the  rod  at  right  snglea  (» 
the  van  until  the  siding  began  to  curve  towards  the  main 
line,  when,  by  gradually  decreasing  the  prenure  on  the 
dmm,  the  arm  would  be  drawn  into  the  same  direction  ta 
the  trsiu.  But  the  real  difficuliy  <a  be  overcome  it  that 
of  taking  hold  of  the  carriage  without  given  it  a  sudden 
jerk,  and  this,  I  think,  is  overcome  by  my  plan  of  the  In- 
clined plane.  It  is  quite  evident,  that  if  the  pablic  Is  Jo 
derive  the  full  benefit  from  our  suburban  railways,  aoma 
meant  must  be  devised  to  accelerate  the  rate  of  travelling 
on  them;  and  1  venture  to  think  that  some  rimiUr  plan  to 
the  one  that  has  occurred  to  Mr.  Smith  and  myself  will 
have  to  be  adapted.  Hoping  that  some  other  nemban  of 
the  Society  will  favour  us  with  their  views  on  tbit  Klb- 
Ject. — I  am,  S».,  CBasLit  B.  Bxlob. 


MEETINGS  FOR  THE  ENSUING  WKEK. 

\,%\.    1.  llr.8.W.Bak>r,"a**siBte(l 
■ha  Msnd  fisM  lak*  of  tha  Kits,  AlV 


Ho.  ...B.  OHcrspliicsI,  S|. 
Taaa  .ABtiiepoleftci 


CliU  En^Bims,  a.  Bir  CbulH  Tllilm  BHtkt,  H.P., 
"  Th<  Taliwipli  to  India,  and  Its  EitaulaB  toAaitnUa 
and  Chlaa.''^ 

a7is.E(7ptliB, )).    lIr.W.7.Aliifw(irth,"OatksXatnal 


770 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  November  10,  I860. 


'WMD.^JM^th  VetMTOlofks],  t.  1.  Li«at.  Bedieoliafk,  LR.N^ 
»  Ob  Extended  Berlet  of  Meteoroiocloal  ObMrvfttlou  re- 
tenUj  adopted  la  BimU.**  2.  Mr.  John  Blamn,  **  Tem- 
pen^nre  st  Qn«nrich  and  Newport.** 
Society  of  Arta,  8.  Opening  Addien  by  Mr.  Wm.  Hnrei, 
F.O.S.,  Clialnnan  of  Goondl. 

THUSs...Linn«ai,  8.  Dr.  Mcintosh.  "  On  Britlth  SeOpceJ**  2.  Bir 
John  Labhoek,  **  On  CMMtrn,  pwt  3.**  S.  Mr.  Bailey, 
•*  On  the  Cfm^pidar  4.  Dr.  Baird,  *«  Monograph  of  the 
AshrcdUauOy  part  a.** 


SsUnls. 


tirom  QommMmmn  ^  PwimiM  JvmnuO^  NoHnSbir  ard. 

Obistb  or  PioTniovAi.  Pnononov. 

Animal  eharooal,  treatinr— 3679— E.  Beanes. 

Ballaet,  fro.,  ikipe  fat  raiiilaff—3683— C.  H.  Morraj. 

Barrow— 2659— R.  Stephen*. 

BaainB,  sinks,  and  baths,  overflow  for— 2637— H.  H.  Czalfle. 

Baths— 2749— W.  Clark. 

BflUaid  tablet— 2666— W.  E.  Gedg«. 

Bits,  braces  for— 2736— J.  Orris. 

Blind-cord,  weavinf  the  oorerinf  of— 2681— H.  E.  Newton. 

Boiler  tubes,  forming  the  months  of— 2687— G.  R.  Ghisella. 

Boots,  ftc— 2133— P.  Lawrence. 

Bottons— 2753— 6.  A.  Hnddart. 

Caloric  or  hot  air  engines— 2676— B.  A.  Broomaa. 

Cane,  splitting  and  preparing— 2Y17—R.  Biessj. 

Centrifugal  governors— 2639— W.  E.  Newton. 

Ghemiau  toys,  known  as  **  Phandh's  serpenU**— 8604— T.  King. 

Cocoa-nnt,  reeds  for  weaifag— 3691— T.  Catchpole. 

Com,  ftc,  grinding— 2583— J.Priestly.W. Whitworth, and  J.SiitcIlfDB. 

Cotton,  twisting  or  doubling- 2631 —J.  B.  Edge  and  E.  Hlzd. 

Date  indicator- 3566— L.  R.  Whitehead. 

Electric  telegimph  ooadnetora— 3733 — A.  Parkee. 

Fabrics  and  tisraes,  printing  and  dyeing— 2701— W.  Clark. 

!|lbrous  substances,  machinery  used  in  spinning,  &&— 2713— W. 

Sumner.  • 

Fish  hooks— a6f3—A.  Fenton. 
Fire-arms,  breech-loading— 2646r-H.  H.  WUUamt. 
Gas  meters— 2649— J.  Webster. 

Gold,  ftc,  crushing  and  washinp— 2643— W.  H.  G.  JOBSf. 
Horses,  blinkers  fct^2668— C.  A.  Elliott. 
Bordlee— 3629— R.  Ixmgdon. 

Ice  houses,  skating  places,  and  baths— 2292— A.  W.  Parker. 
Iron  in  a  molten  state,  applying  carbonic  gas  to^2657— J.  C.  Ridl^. 
Iron  vessels^  preserring  and  keeplac  clean  the  bottoms  ofr^-2663— W. 
.    J.  C.  MaeMUlan,  J.  Maeon,  and  J.  V.  Bcarboroogh. 
Leather  satchels,  Ac.,  gussets  of— 2707— F.  Thompson. 
Meat  for  food,  preparing— 2677— A.  H.  HassalL 
Meat,  mincing— 3437— J.  Donnell. 
Metal,  shaping— 3853— H.  Hughes. 
Mortising  machines— 2731— W.  Parsons. 
MotiTC  power,  obtaining— 2425— G.  B.  McNicoI. 
ParaiBne  lamps— 2616— D.  Gallafeat. 
Pianoftvtes,  Ac— 268^—1.  Gregory  and  E.  and  W.  Farr. 
PianoAortes,  kers  for— 2747— D.  G.  and  8.  Stalght  and  J.  Chererton. 
Plants,  dossicatlng  the  leaves  and  flowers  of— 2703— A.  L.  McGavln. 
Polishing  and  brushing— 2658 — J.  L.  Hancock. 
Portfolios,  fiutening  for— 3664— J.  Orrin  and  T.  Geer. 
Postage  stamps  to  lettera,  apparatus  for  afflxing— 3413— H.  A.  Davie. 
Pumps— 3745— H.  Bateman  and  £.  G.  Garrard. 
Pumps,  double  or  single  action — 2622 — W.  E.  Gedge. 
Railway  svritches,  potots,  and  signals,  workinr— 2669— H.  Skinner. 
Railway  trains,  apparatus  to  fl^litate  signals  being  made  by  paa- 

sengers  in— 2756— A.  B.  Blackburn. 
Railway  vehicles,  axle-box  for  supplying  oil  to — ^2737— W.  E.  Gedge. 
Road  carriages  and  breaks  for  same — 2687— J.  Rock. 
Roofing,  tUea  for— 2693— J.  Taylor. 
Ruffles  or  frills-  2579— C.  O.  Crosby. 
Sibots  for  proJectUes- 2633— H.  H.  Williams. 
Sewers,  trapping  and  ventilating— 2614— R.  AbcII. 


Sewing  machine— 3S33—W.  R.  Lake. 

Sewing  machines    2649— G.  R.  WoodreflL 

Sifter— 2689— C.  H.  Cope. 

Spring  bolts  and  sleeve  links— 2666— J.,  S.  A.,  O.  E^  *F.  F.  li^m. 

Steam  boilen-2661-F.  Wise,  E.  Field,  and  B.  H.  kjAim. 

Steam  boilers,  preventing  Inoruftation  in— 2323— W.  Hewitt. 

Steam  oonsuniing  apparatne— 2676— F.  O.  Sicsrdo. 

Steam  ships,  Ac,  propelling  and  steering- 2563— B.  W.  Ftaw. 

Steel  and  iron  wheel  tyres,  ferging— 2686— J.  Featoa. 

Submarine  electric  telegraph  cables— 2605— F.  T.  Hubert 

Table  kniflas  and  ftirks,  securing  the  handles  of— 2671— T.  KeOdL 

Textile  (kbrics,  itniahiaflp— 3647— W.  Robertson  and  J.  0.  Onto. 

Toothed  wheels  or  palUea,  monMlng— 3751— Q.  L.  Beett 

Vegetable  fibres  for  spinning,  preparing— 2725— J.  H.  Dickarn. 

?nndlaases,  method  of  working— 2635— G.  and  A.  Dedaala. 

Window  blinds  and  screene— 2699— J.  Ballard. 

Window  fitting*— 3603— W.  Cooke. 

Windows  wh«i  oleaBisg,  apparatus  to  be  fitted  to— 2727-J.  W.  Ln 


Patotb 

1370.  J.  Buchanan. 
1373.  J.  Casey. 

1274.  J.  H.  Johnson. 

1275.  R.  B.  Cooley. 
1277.  P.  Welch. 
1283.  T.  J.  MayalL 
1288.  C.  S.  Baker. 

1290.  8.L.atA.FuUer  ft  G.Martin. 


Skaud. 

1316.  E.  Cordoontor. 
1328.  T.  Craig. 
1333.  H.J.Burt 
1336.  W.  Clark. 
1348.  H.  A.  BonneviUe. 
1357.  R.  LeddleoaL 
1370.  W.  R.  WilUaBi. 


Patum  Ssiu». 

1278.  J.  C.  C.  HalkMI. 

1327.  T.Davis. 

1284.  G.  Hartley. 

1329.  T.     PsrkiMn   ari  V. 

1294.  H.  W.  Hart 
1297.  J.  Forbes. 

Snodgraak 

1345.  H.  Bealev. 

1346.  J.  DaaglUu 

1298.  J.  Melvin. 

1299.  P.  Brash  and  R.  Irvine. 

1361.  G.  Walton. 

1304.  J.  Goodwin. 

1363.  A.  Chavaane. 

1305.  J.  H.  Johnson. 

1383.  T.  Mandea. 

1307.  W.  Jameson. 

1417.  T.CatvertdlD.MOBi|087. 

lS09k  T.  J.  MayalL 

1466.  H.  Tipper. 

1313.  D.  ElUs  and  M.  HIUm. 

1507.  W.  Clark. 

1313.  A.  Parkes. 

2289.  T.  Nicholson. 

1316.  T.  Smith  and  H.  Jamef. 

2337.  W.  J.  Mvphy. 

2986.  J.  ShirL 

3111.  J.B.Edmoo8loB,J.CMa, 

3063.  A.  Graemlger. 

andJ.BlvIock. 

3971.  D.  Scattergood. 

2987.  A.  C.  Dewies.         ^„ 

3978.  J.McKeanandT.GreonlL 

3013.  T.OntvmvAMiMdM. 

3969.  W.  Clark. 

3006.  H.Griffln. 

2998.  J.  Petrie  and  J.  Teal. 

3076.  E.Kirby. 

3010.  C.  O.  H^L 

Patirb  oh  mam  tbm 

3439.  G.  Daries. 
3481.  H.N.  Penrioe. 
2460.  E.  Fielding. 
2449.  N.  8.  Dodge. 


■vamp  Durr  or  £100  kas  im  r^B* 

2458.  J.  Fowler,  B.Burtca,«l 

D.  Gri«g. 
3666.  J.  L.JttllioB. 


^pUnlt  ^tsips* 


Umbrella-holder— October  31— 4750— R.  Sill,  Jnn.,  Blrmiuban. 
The  Stem  of  a  Telegraph  Insulator— October  S1-4761-B.  J(*»» 

Dudley.  _^ 

The  Tout  le  Monde  BlUiard  Table— November  3-47a2-n«- 

TOrner,  Glaaseobniy  Timber  Works,  Wattad,  Herts. 


JOURNAL  OP  THE  BOOIETY  OF  ARTS,  Novembbb  10,  1866.  771 


3=ae 


LIST    OF    PRESENTS, 


The  Mowing  Presents  have  been  made  to  tte  Society  during  the  past  year.    The  thanks  o£ 
the  Society  have  been  forwarded  to  the  Donors  : — 

DOKOBS. 


99 


Jt 


91 


Pbssents.  Dohom. 

Specifications  of  Patents  np  to  the    Commimonen    of 

preaeot  time,  and  Indexes   Patents. 

Abridgments  of  ditto    

The     Commissionerfl    of    PutentsT 

Jonmal 

Catalogue  of  the  Machines,  Models, 

&c.,  in  the  Patent  Maseaoii  Sooth 

Kensington 

Les  Bains  Electro-Ghimiques.     Dr. 

Caplin   * Author. 

Picture  Cleaning  and  Bestoring,  by 

E.  Fa9on  Watson >, 

Journal  of  the  Qeologicai  Society  of 

Dublin,  Vol.  x.,  part  2, 1863-4  ...    Society. 

Statistical  Register  of  South  ^^{^^^^'fy^^t, 
tralia  for  1863  |     Austalia. 

Address  to  Parliament  by  H.S.H. 
Prince    Alexander   di    Gonzaga, 

Duke  of  Mantua,  1859 Anthor. 

Twenty-four  hours  under  the  Com« 

mon wealth,  by  John  Scholefield...  »> 

Beport  of  Experiments  on  the  growth 
of  Wheat  for  20  years  in  succession 
on  the  saoie  land,  by  Messrs.  J.  B. 

Lawes  and  J.  H.  Gilbert  ■» » 

Transactions  of   the    Institution  of 

Naval  Architects,  1864 Institatioii. 

Le  Substituant  Coodeoseur  a  Surface, 

by  M.  Kmile  Martin Author. 

A  Letter  to  Viscount  PalmerstoQ  on 
<*  The  Employment  of  our  Labour 
and   Capital    at   Home,"  by  G. 

Preston  White 

The  Farm  Homesteads  of  England, 

by  J.  Bailey  Denton 

iDventors'  Almanac  for  1865 M.  Henry. 

Memoirs  of  the  Geological  Surrey  of 
India,  Yol.  iii.,  part  2,  Vol  iy., 

part  2 

Annual  Re^rt  of   the  Geological 

Survey  of  India,  1868-4 

A  general  description  of  Sir  John 

Soane's  Museum  TheTmsteok 

Proceedings  of  the  Royal  Society  of 

Edinburgh,  Session  1863-4 Sodety. 

Transactions  of  the  Royal  Society  of 

Edinburgh,  SesBion  1863-4 

Bappori  Gln^ral  sur  les  traveaux  da 
Conseil  d'Hygi^ne  Publique,  &c., 

par  M.  Adolphe  Trebuchet Anther. 

Dulan  and  Co.'s  Foreign  Cat^ogue, 

1845  Dulan  &  Co. 

Twenty-eighth  Annual  Beport  of  the 

Art  Union  of  London,  1864 Art  Union. 

Transactions   of  the  Institution  of 
Civil  Engineers  of  Ireland,  25th 

to  28th  Session,  1859-63 lostitnUon. 

A  Treatise  on  Loffic,  pure  and  ap- 
plied, by  S.  H.  Eoimens Author* 

On  the  Construction  and  Propulsion 
of  Twin-Screw  Vessels,  by  Capt. 
T.  E.  Symonds,  B.N.  ........  m....  n 

Sidereal   Chromatics,   by   Admiral 
W.H.Smyth  


J.  Martin. 


Pbesentb. 
Miscellaneous   Papers  on  Scientific 

Subjecte.  by  T.  Seymour   Burt, 

F.B.S..  Vol.  iii.,  part  2   Author. 

Joumalsand  BeporU  of  Two  Voyages 

to  the  Glenelg   Biver,  and  the 

N.  W.  coast  of  Australia,  1863-4.. 
Beports  on  the  Formation  of  the 

Canterbury    Plains,    by    Julius 

Haa8t,Ph.D 

Beport  on  the  Geological  Survey  of 

the  Province  of   Canterbury,  by 

Julius  Haast,  Ph.  D 

Transactions  of  the  New  York  State 

Agricultural  Society,  1863 Society. 

'  .     ji.  .    >    r  Messrs.    Longman 

Hunt  on  Stommering  (6th  edition) .  |     ^nd  cSo. 

Catalogue  of  the  Loan  Collection  of 
Miniatures   at   the   South   Ken-    Department        of 
sington  Museum  Science  and  Art- 
Institution     of     Civil     Engineers, 

Minutes  of  Proceedings,  Vol.  xxl    Institution. 
___«^ ,     general 


f» 


)t 


rt 


»f 


G^logioal  Sorvey 
of  India. 


ft 


f» 


f* 


index  of,  Vols,  i.— xx >» 

Proceedings   of  the   Literary    and 

Philosophical  Society  of  Liverpool, 

1863-4,  VoL  xviii Society. 

Catalogue  of  the  Coachmakers'  In-    ^    ,    ^. 

dustrial  Exhibition,  1865 G.  A.  Thrupp- 

The  food  of  man  in  relation  to  his 

useful  work,  by  Dr.  Playfiiir Author. 

Transactions  of  the  Society  of  Bngi- 

neere  ,from  commencement  to  1864    Sodety. 
Mathematical  Physics  (2  vols.),  by 

John  Hcrapath ;.    Author. 

Tractatus  de  legibus  et  consnetudi- 

nibus  regni  Anglie,  tempore  Begis 

Henrici  Secundi,  &c...... Gt.  B.  BumeU. 

Exposition     Universelle    de    1855 

Beaux  Arts -••,•••  " 

Explication  des  Ouvrages  de  Pein- 

ture,  Sculpture,  &c.,  exposes  an 

Palais  des  Champs  Llys^,  Mai, 

IQjM     * ••••• 

Guide  Pratimie  du  Constructeur 
d' AppareilsEconomiquesde  Chauf- 
fage,  psr  P.  Flamm .... 

De  rinfluence  de  rindustrie  sur  les 
Beaux- Arts,  parE.  Van  den  Boorn 

Bevue  Aichaeologique  de  TExposi- 
tion  des  Beaux-Arts  de  Bouen 

La  Beforme  de  TEcole  des  Beaux- 
Arts   ••••" 

B6organisation  de  TEcole  des  Beaux- 
Arts V. •. 

Interventionde  I'eUt  dans  Penseigne- 

ment  dee  Beaux-Arts •• 

Des  Concours  pour  les  Monuments 

Publics  dans  le  paes^,  le  present,  et 

ravenir.  par  M.  Daly ........ 

Du  traitment  Industriel  des  plantes 

filamenteoses   qui    peuvent    6tro 

employ^  a   U   fW)rication    des 

tiflsos  et  dn  papier,  par  J,  Masse... 
Note  sar  les  Batons   Agglomeres 

Syst^me  Coignet 


)> 


n 


>» 


If 


If 


«» 


9t 


f» 


772  JOURNAL  OP  THE  SOCIETY  OF  ART3,  November  10,  1865. 


Pbebbmts. 

Application  de  la  Tel^graphie  Eleo- 
triqae  aax  usages  Doaiestiqaes .... 

Exposition  Univeraelle  de  1862, 
Catalogue  Officiel,  Section  Fran- 
caise  

Considerations  sur  la  question  pos^e 
au  Congr^  Artistique  d'Anvers... 

The  Gas  Engineera'  Book  of  Refer- 
ence    • 

Catalogue  of  the  Library  of  the  In- 
stitution of  Civil  Engineers 

■Catalogue  of  Natural  and  Industrial 
Products  of  Queenitland  at  the  [n- 
tornational  Exhibition,  1862 

Descriptive  and  Historical  Catalogue 
of  the  Pictures  in  the  National 
Gallery,  by  R.  N.  Wornum 

■Catalogue  of  the  Agricultural  Show 
in  Battersea  Park,  1862  

An  account  of  the  stopping  of  Dag. 
prenham  Breach,  dsc,  by  Capt.  J. 
Perry 

Annuariodel  Reale  Instituto  Lom- 
bardo  di  Scienze  e  Lettere,  1864... 

ilomanum  plantanum  fasciculus 
Alter,  Accedit  enumeratio  planta- 
ruoi  sponte  nascentium  in  Ruderi- 
bus  Amphiteatri  Flavii  aactore 
Antonio  Sebastiani 

"Navigation  improved,  a  Treatise  on 
the  defects  of  Middle  Latitude 
and  Mercator  Sailing,  by  B.  Work- 
man  

Reports  of  the  Inspectors  of  Fac- 
tories for  the  half-year  ending  30th 
April,  1865 

Transactions  of  the  American  Insti- 
tute, 1862  and  1863 

Proceedings  of  the  American  Philo- 
sophical Society,  Vol.  ix.,  No.'s 
71  and  72 

"Catalogue  of  Library  of  the  Ameri- 
can Philosophical  Society,  part  1... 

"Transactions  of  the  American  Philo- 
sophical Society,  Vol.  xiii.part  1... 

'Smithsonian  Report,  1863   

Contributions  to  Enow- 


DOSOBS. 

G.  R.  Bornell. 


ff 


f) 


II 


fi 


ff 


fi 


ft 


II 


If 


ft 


fi 


A.  Redgrave. 
Institate. 

Society. 


ti 


Smithsonian  Init. 


ledge,  Vol.  xiv. 


ff 


PRBSBNTS.  DOXOBS. 

Smithsonian  Meteorological  Observa- 
tions, 1854-59,  Vol.  ii.,  part  1 Smithsoniio  bsi 

The  Elements  of  Picturesque 
Scenery,  by  Henry  Twining  Antbor. 

Statistics  of  the  Foreign  ii  Domestic 
Commerce  of  the  United  States, 
1864  U.  8.  Treuoy. 

Twentieth  Annual  Report  of  the 
Board  of  Trustees  of  the  Public 
Schools  of  the  City  of  Wsshington    Tnutea. 

Archeologia,  or  Miscellaneous  tracts 
relating  to  Antiquity,  Vol.  xxxix..    Society  of  Ani- 
parti •  quaries. 

Proceedings  of  the  Society  of  Anti- 
quaries, Vol.  ii.,  No.  6 ,. 

Atti  della  Academia  di  Scienze  e    Count  Laadi  Z 
lettere  di  Palermo,  Vol.  2 Brolo. 

Report  of  the  British  Association  for 
the  advancement  of  Science,  Bath, 
1864  • Aawciatioa. 

Index  to  the  Reports  and  Transac- 
tions of  the  British  Association  for 
the  advancement  of  Science  from 
1831-60 

Principles  and  Practice  of  Medical 
Jansprudence,  by  Dr.  Taylor, 
F.R.8 Author. 

United  States  Patent  Office  Report,    Commiinooen  of 
1862   Patents,  U.  S. 

Inorganic  Chemistry  for  Science 
Classes,   by   Fearnaide    Hudson, 

Life  of  the  Marquis  of  Worcester,  by 
Henry  Dircks , 

Proceedings  of  the  Linossan  Society.    Society. 

Royal  Society  ...         „ 

Royal  Agricultu- 
ral Society „ 

Society  of  Anti- 
quaries          ,1 

Transactions  of  the  Institate  of 
British  Architects Institate. 

American  Journal    of  Science  and  )  Mesm.  SHioin  J; 
Art J     Dana. 

Dictionary  of  Chemistry,  by  Henry 

Watts,  B.A.  (in  continuation) Author. 

Proceedings  of  the  Royal  Geogra- 
I     phical  Society Sodetf. 


ki 


CONTRIBUTIONS  TO  THE  READING  ROOM. 

The  Council  beg  to  acknowledge,  with  thanks  to  the  Proprietors,  the  regular  receipt  of  the  followiog  ivsdi 

and  Periodicals:— 

Journal  of  the  Board  of  Arts 


WEEKLY. 

Agricultural  Review. 

Athensum. 

British  Journal  of  Photo- 
graphy. 

Builder. 

Building  News. 

Chemi(^  News. 

Cosmos. 

Engineer. 

Gardeners'  Chronicle. 

Herapath's  Railway  and 
Commercial  Journal. 

Les  Mondes. 

London  Review. 

Mechanics'  Magazine. 

Mining  JoumaS. 

North  British  Agriculturist. 

Photographic  News. 

Reader. 

^Social  Science  Review. 


FOBarNIOBTLT. 

Canadian  News. 
Cotton  Supply  Reporter. 

VONTHLT. 

Artizan. 

Art-Journal. 

Bulletin  de  la  Soci^t^  d'En- 
couragement  pour  Tln- 
dustrie  Nationale. 

Bulletin  du  Mos^e  del'In- 
dustrie. 

Canadian  Naturalist  and 
Geologist. 

Civil  Engineer  and  Archi- 
tects' Journal. 

Educational  Times. 

Engineers'  Journal  (Cal- 
cutta). 

Intellectual  Observer. 

Journal  of  the  Chemical 
Society. 


and  Manufactures  for  Up- 
per Canada. 

Journal  of  the  Franklin  In- 
stitute. 

Journal  of  the  Horticultoral 
Society. 

Journal  of  the  National  Life 
Boat  Institution. 

Journal  of  the  Pharmaceu- 
tical Society. 

London,  Edinburgh,  and 
Dublin  Philosophical  Ma- 
gazine and  Journal  of 
Science. 

Newton's  London  Jounal 
of  the  Arts  and  Sciences. 

Photographic  Journal. 

Pract]adMechanic8*Jonmal. 

Presse  Scientifique  des  Deux 
Mondes. 

RevQo  da  Monde  Colonial. 


The  Horological  Joanal. 
The  Institute  and  Lectnrcn 

Gazette. 

Working  Men's  aob  pi 
Institate  UoioaHigtfo^ 

QUABTKBLT. 

Fine  Arts  Review. 
Journal  of  Mental  S««»?-, 
Journal  of  the  GeoV)g=a 
Society.  .  , 

Journal     of    Microropa' 

Science.  ^.,. 

Journal  of  the  EoyillW^ 

Society.  ^ 

Journal  of  the  BorilUffi*^ 

Service  InstitoUoo. 
Journal  of  Sdencc. 
Jounial  of  the  SUteb* 

Society. 
Popular  8cieDocB«TJ«»' 


INDEX  TO  VOL  XIH. 


778 


INDEX    TO    VOLUME    XIII. 


A. 


Abrsslnia,  Vnnth.  trade  wUh,  4t0 
Academj,  French,  of  iiiieciptioiif,  Aa    m- 

mUmatio  prize,  654 
— -^^~>,  Rojalf  sward  of  rilTer  medala,  99 
— ^—  ,  of  Belgiwn,  sabjecte  te- 

lected  for  memoirs,  251 
Acclimatitttion  la  Yiotoria,  403,  539 
Adami,  Mr^  diac.  (boUen),  399 
Adams,  W.  B.,  tae  oonttraotion,  treodou, 

retardation,  Ac.,  of  railway  traiai,  63 

,  on  the  mecnanica]  oondttlona 

of  railway  workiag  to  prevent  deetrootite 

wear  and  risk,  38 

*  etdbn  hollers,  441 

-,  letter  on  the  pieseiTatlon  of 


food,  339 


180 


propelUag  tralas , 

radial  looomottves, 
spring  tlree,  and  wood  wheels,  103 

town  gaxdens,  3S9 


Address,  chairman's  opening,  2 
Africa,  oetrlch  breediag  In,  281 
Agrieoltaral  show,  Tasmania,  25S 
Agricoltore  in  Fnuiee,  212 

New  Sooth  Wales,  259 

I  Soath  Aostralla,  642 

■  Victoria,  642 

Ailanthoa  eUkworm,  112, 686 

-^-^—  timber,  652 

Airj,  G.  B.,  lectures  en  magBeCioil  enroct, 

4fcc.,  naral  architecture,  253 
Albert  medal,  award  of  to  Napoleon  III.,  632 
Ale,  presenration  of,  W.  Sjmons,  F.C.8.,  321 
Algeria,  cotton  and  wine  in,  697 

'  ,  the  Tine  in,  306 
Allan,  Thoe.,  di$e.  (inbmarine  cables),  434 
Alpaoae  tot  New  Zealand,  U9 
Aluminium,  641 
Amberlej,  exhibltioM  at,  67, 471 
American  wliale  flsherj,  434 
Ammoniacal  gas  as  a  motor,  M.  Ch.  Tellier, 

19« 

■ ,  pnenmattc  ^pllc«tfcMiof,304 

Amsterdam,  International  line  art  exhibition 

at,  32S 
Anchors  and  cables,  bj  Thos.  M.  Qladrtone, 

459;  letter  on,  491 
Anderson,  notloe  of  ttie  late  Profl  N.,  663 
Andrews,  W.  P.,  chrnktrntm  (railways),  64 
Anglo- French  working  oImb  exhibition,  452, 

466,  610 
Aniline  blaek  d  je,  381 
djres,423 


Art,  diflbsion  of,  unong  the  people,  303 
— ,  encouragement  of,  in  Fnnoe,  322 
— ,  English  taste  and,  528 

—  exhibition  In  Lvons,  63, 309 

— ,  galleries  and  schools  of,  in  Irehuid,  120 

— ,  education  in  Paris,  303, 734 

— ,  instruction  in,  498 

— -  patronage  in  Mexioo,  500 

—  prooesMs,  engraving  and  other  reprodne- 
tire,  bj  S.  T.  Davenport,  131 

— -,  retrospective,  exhibition,  500 

—  schools  and  art  Instraction,  nUantoof  the 
Committee  of  Council  on,  229 

Art- workmanship  prizes,  359,  581 ;  catalogue 
<tf  works  received,  117 ;  exhibition  of,  67 

,  works  sent  in  oompetl- 
tion  for,  37 

-,  letter  addreiNd  to  Cl^ 

>,  letters  from  F*  W> 
Campin,  F.  HoUidaj,  and  G.  U.  MeKesile, 
161 

meeUng  of  exhibitors 


Animala,  killing  oi,  withoat  palSy  bj 

bonlo  add  gas,  67 
— ,  the  fbod  of,  rrgftswa  John  Cole- 


Companies,  146 


and  their  friends,  119 

•  I,  priies  awarded,  163 

■  ,   evening  exhibition 


106 


Of. 


prixes  uflu'od  Ixf  the 


Plasterer's  CcMnpanj,  530 

I  '  I  letter  fttm  fho 


Saltn'f 


Compear,  256 
Artesian  Wells,  769 
Artisans,  public  workdhope  fbr,  661 
1,  technical  training  of,  aeoount 


of 


the  Belgian  Oovemment  instltation  for,  660 

■ ,  in 

673 


letter   on 


man,  341 
Anscod,  Professor  D.  T.,  Cantor  leoturei  on 

the  applications  of  geology  to  the  arts  and 

mannfiftctnres,  199, 218,  237,  256,  369,  387 

,  letter  on  water  snp- 

plj  f^m  wells  (Cantor  Lectures),  28S 
Apple*,  gw  Aram  reftase  of,  613 
Appold,  J.  O.,  notloe  of  the  late,  677 
Apprentiees,  home  for,  Mr.  Hactiey's,  MS 
Aqueduct,  great,  700 
Arching,  ooncrele,  688 
Armstrac,  8lr  Wm.  0.,  C^..  on  cboia  toet- 

ing  ■iiaiiiliwi|i.  790 
Arrowroot  In  New  Bonlh  Wales,  143,  470 
Art  convention  beOwten  Fkano*  and  Nmhm, 

— i—  ooBveatiMe,  664 

cop/right  ia  Fnnoe,  611 


thcb^T.TwIninr,  129 
Arts,  the  Boole  des  Beaox,  266,  304 
Ash,  Joseph,  diae.  (industrial  edoeatloa),  96 
Asparagus,  gigantic,  602 
Asylum  for  the  middle  elissM,  73S 
Atkinson,  J.  Beavingtan,  di»e.  (nafeonl  his- 
tory), 376 
Athuitlc  cable,  116 
Auckland,  census  In,  61S 
Australia,  cochineal  In,  14 
,  coinage  in,  103 
t  diamonds  found  in,  88 
•— ^— —  Immlgratlott,  749 

,  poet  ofltoe  savings  bank  In,  613 

,  sitk  culture  In,  111 

,  the  climate  of,  564 

Bouth  [Bee '*  South  Awtnaia.**3 

— ~—  benefit  sodet J,  Sydney,  389 
-~-— —  companies,  823 
»  land,  re-valuaitioa  of,  14 

Austria,  musical  education  In,  545 
>,  trade  with,  178 


Aventurlne,  747 
Aytoun,  Bobert,  on 
drawing  coals,  499 


an  ii^ptoved  plan  of 


Bazlej,  Thos.,  M.P.,   dite,    (cotton),  378,. 

(oolonization)  421 
Beaox  arts,  Paris  school  of,  265 
Beetroot  sugar,  313,  305,  599 
Belcher,  Sur  E.,  durirvum  (Hah  oatdiing),. 

259,  di»e.  (food),  317 
Belgium,  Royal  Academy  of,  sutjeots selected 

for  memoirs,  251 
Bell,  John,  on  window  horUculture,  327, 371,. 

403 
Beloe,  Mr.,  disc,  (Parlx)  247,  (suburban  rail  ] 

way)  789 
Bennett,  J.,  Swiss  watdunakers,  323 
Bentley,  Professor,  chairman  (natural  history^ 

specimens  S  374. 
Benxoic  add,  tranafonnatlOB  of  napthaline 

into,  304 
Bergen,  exhibition  at,  653 
Berlin  Academy,  letters  from  Uendelasohit 

in  reference  to  the,  607 
— —  gallery,  decoration  of  the,  369 

■.new  Idberatory  in,  for  Dr.  UoCinaan,. 
50,  709 
Bothell,  J.,  dUe,  (sewage),  209 
Birch,  John,  letter  on  labourers*  cottages,  438- 
BirminglMim  Working  Men's  Exhibition  at, 

652 
Bishop,    Mr.,  di$e.    (fidi    catddng),    262» 

(cotton)  279,  (tUes)  449 
Bismuth,  increased  jnice  of.  598 
Blaine,  D.  Roberton,  due  (indostrial  ednoa* 

tion),  94 
Blastinf  powder,  new.  64 
Block-machinery,  Portsmouth,  100 
Blnndell,  Henry,  notice  of  the  late,  283 
Bohemia,  mudcal  education  in,  647 
Bomb^  International  Exhibition,  490,  516 
Bonaparte  monument,  the,  in  Cordca,  500 
Bonheur,  Rosa,  cheval&re  of  the  L^ion  oT 

Honour,  540 
Bordeaux,  exhibHIon  at,  369  * 

,  Sodety  of  Fine  Arts,  697 

Border  onstoou,  Ylctoria,  14 

Bowing,  Mr.,  <lise.  (sewage),  306 

Bowley,  R.  K.,  cHse. (railway  propuldon),  154 

Brady,  A.,  disc  (Dublin  exhibition).  76 

Brager,  M.  Durand,  pictures  of  meeting  of 

French  and  EnglUh  fleets,  639 
Bramwell,  J.  F.,  dtoc  (proteotktt  of  inT«n1 

tions),  324 
Braxil,  raUwv  ^  M 
Bridge  compound,  ow  tttt  Selao,  TOO 
Bridge,  new  iron,  501 
Bristol  working  men's  indnirial  exhibition,. 

685 
British  Association,  Bath,  CapL  Henderson 
on  naval  arehitoetore,  78 
——'  ,  Bbxdtufium  address  by 

the  Presldettt  (Professor  John  PhilUps),65^ 
-,  arrangements  for  meet- 


B. 

Badihdfiier,  Dr.,  di»e,  f  Dublin  exhibltioa) 
77,  (railway  propulsion)  154,  (sewage)  207, 
(flsh  catdOng)  202,  (food)  817,  (iBbmaKine 
cables)  405 
Balance  sheet,  519 
Banking  in  Frankfort,  69 
Barbadoes,  piodooe  shipped,  1804,  SOt 
Barker,  btuart,  di$e.  (sewage),  20T 
Barlow,    Peter,    prtmelllai  train*  on  the 
metropolitan  and  other  rsllwv]iM9l»vlBf 
Mt,  19T 


ing  at  Birmingham  in  1865, 197 

,  electrical  resistance^ 
standard  of,  chosen  by  the  committee  of 
the,  251 

,  meetiag  of,  at  Birming  J 
ham,  list  of  papers  read,  610,  669 

-,  India  mbl>er  as  an  la- 


snlator,  W.  Hooper,  746 
British  Qttiana,  piodnoe  shipped,  1864, 306 
^^^— ~  Museum,  refreshment  room  in,  50 
Brokers  and  middle-men,  letter  on,  by  John 

Dillon,  35 
Bfome  (Bnnnm  SAradtH),  the  coltlvatloD 

of,  307 
Bronxes,  competition  in,  in  Paiif,  564 
-^— ^—  in  France,  629 
Broome,  Mr.,  cKse.  (window  gaidtnlng),  334 


774 


INDEX  TO  VOL.  XIII. 


Barfb,  N.  P.,  on  marine  eoifinM,  tram  185  i 
to  the  present  time,  291 ;  letter  on,  425 

Boroell,  Q.  R.,  on  themonlcipAlorgaaUaUon 
of  Parli,  240 

Barnett,  Mr.,  due.  (r^Iwmj  propaldon),  1S3 

Bart,  T.  8.,  ttudj  of  geometrj,  17 

Batter,  IrUh,  663 

Batter- makinf,  664 


C. 


*Cab  Indicators,  119 

Cable*  and  anchort,  hy  T.  M.  Gladiione, 

469;  letter  on,  bj  T.  A.  Boeha«en,  491 
,  nibmarine,  on  the  art  of  lajiag,  bj 

Capt.  Jasper  Selwyn,  B.N.,  431 
Cabs  in  Paris,  629 
California  iUk,  65 

,  wine  in,  14 
Calvert,  Dr.  F.  Grace  (Cantor  Leetores ),  on 

.some  of  the  most  important  chemical  dis- 

coreries  made  within  the  last  two /ears,  287, 

689,  701,  711,  739,  761,  766,  765 
,  on  the  action  of  silicate 


.and  carbonate  of  soda  on  cotton  fibre,  638 

—^ ,  and  RichardJohnion, 

■on  the  aeUon  of  sea  water  apoa  certain 
metals  and  allojs,  378 

,  due.  (fbodof  animala), 
349 
'Cameos,  the  Qoeen's  new,  99 
Campin,  F.  W.,  letter  on  art-workmiiiBhlp 
ezhlbiUon,  161 

■,  on  the  means  employed  in 
taking  fish,  especially  with  reference  to 
sabmarine  Ulomination,  269 

diic,  (protection  of  inTen- 


tions),  223 
Canada,  proposed  exhibition  in,  85 
Cancer,  relief  in,  643 
Caodia,  sculptare  foand  in,  265 
Canterbar/  ( H  ew  Zealand ),  the  cenfos  of,  403 
Cantor    Lectures,    ooanes    of    tor  sesdon 

1864-«,  1 
— ,  W.  B.  Hawkina  on  the 

reprodnction  of  natural  fcrnu  bj  art  and 

and  manofkctare  (Introdactory  lectare)  19, 

70,  87, 146, 166, 183 

ProDanor  D.  T.  Ansted, 


on  the  application  of  geolog/  to  the  arts 

and  mannfitctures,  183, 198,  218,  237,  255, 

269,  287 

,    Dr.   F.   Craoe    Calvert, 

F.R.8.,  on  the  discoreries  in  chenistrj 

applied  to  arts  and  manufkctores,  287,  689, 

701,  711,  739,  761,  755,  766 
,   water   snpplj  (Professor 

Ansted),  letter  on,  8.  C.  Homeraham,  266  ; 

Professor  Anited,  i85 
Canras,  photographj  on,  380 
Carbonic  acid  gas,  animals  klUed  bj,  without 

pain,  67 
Caricatures,  exhibition  of,  616 
Carlisle,  the  late  Earl  of;  notice  of,  66 
Carpets,  German,  34 
Uarre's  Ic^  machine,  719 
Carrisjircs,  moseum  of,  in  Paris,  216 
CarjatidAS  of  Salonica,  261 
Cassell,  John,  notice  of  the  late,  370 
Ceiling,  metallic,  304 
Celtic  relics,  160 

Cereals,  artificial  fecundation  of,  338 
Ccjlon,  coffee  production,  158 

,  tea  in,  698 
Chadwick,  Edwin,  C.B.,  ehabrman  (London 

Sewage),  184,  202 
Chain  testing  machines,  bj  Sir  William  O. 

Armstrong,  C.B.,  730 
rhtnce,  the  late  Robert  Lucas,  notioa  of;  824 
Channel,  passage  across  the,  761 
Charios  v.,  inkstand,  sale  of,  in  Madrid,  80 
Charriere,  Joseph,  F.  B.,  notice  of  the  late, 

709 
'Charts  of  the  Firaneh  coast,  new,  369 
•Chaumont,  agricultural  and  industrial  exhi- 
bition at,  642 
Chemical  sdence  in  Germany,  700 
Chemistry,  organic,  in  the  (yoUege  of  France, 

687 
Chemists  acd  dmgglsta  bill,  report  of  the 

committee  on,  562 
Chester,  Harry,  dt$e.  (opening  meeting),  10 
China  grass,  34, 110,  578, 686 
Chinese  opium,  676 
— ,  sugar,  653 

,  tea  and  silk,  699 

Cholera,  oopp«r  a  cute  for,  667 


Cholera  precautions,  737 

Chorley,  Henry  F.,  erldence  of,  before  the 

Musical  Education  Committee,  666 
Chubb,  Mr.,  dUe.  (railway  propultioa),  164 
Cinchona  in  Queensland,  663 
City  horticulture,  666 
Clark,  J.,  <f«sc.  (marine  engines),  298 
Clark,  D.  K.,  letters  on  wear  and  tear  of 

steam  boUert,  442, 471,  504 
Clarkson,  Mr.,  dite.  (fire),  172,  (proteotloii  of 

iuTentions)  227 
Claude,  Lorrain,  statue  of,  64,  337 
Clerk,  Sir  Qeorse,  Bart.,  eridence  of,  before 

the  Musical  Edication  Committee,  633 
Clocks  and  watches  imported,  666 
Coachmakers  operatire  industrial  exhibition. 

61,  92, 177, 195, 350 
Coal  in  France,  111 

New  South  Walea,  502 

—  Mexico.  178 

New  Zealand,  35,  82,  234,  323 

mines  of  the  world,  the,  528 

in  the  United  States,  65 

— —  tar.  dyes,  212 

trade,  212 

trade  in  Europe,  666 

iron,  &c.  Prof.  Ansted,  269 

Coals,  an  Improred  plan  of  drawing,  by 

Robert  Aytoun,  500 
Cobden,  the  late  Richard,  M.P.,  365  j  bust  of, 

at  Versailles,  747 
Cochineal  in  Australia,  14 
O^fee,  decline  in  the  consumption  of;  665 
,  production,  Ceylon,  158 
,  trade,  168,  686, 748 


Cognac,  monument  of  Fhmcois  I.,  at,  64 
Colburn,  Zerah,  C.E.,  the  ginning  of  cotton, 

by,  373 

,  the  manuikcture   of 

encaustic  tiles  and  ceramio  ornamentation 

by  machinery,  445 
^  diie.   (railwign),  46, 

(railway  propulsion)  163 
Cole,  Henry,  C.B., dtse.  (Dublin  Exhibition), 

77,  (Industrial  Education)  93,  (General 

Meeting)  634 
(}oleman.  Professor  John,  paper  on  the  fbod 

of  animals,  341 
Cologne  international  exhibition,  339, 381, 561 

,  steam  fire 


engines  at  the,  564 
Colonial  societies,  402 
Colonies,  prorision  and  labour  market  in  the, 

600 
Colonisation,  its    aspects   and    results,    by 

William  Stones,  405,  443, 596,  627,  685 
Commerce,  the  stagnation  of,  402 
Compass,  mariner's,  sugxestion  for  extending 

the  use  of  the,  by  Nell  Stewart,  611 
Concretor,  Fryer's,  717 
Conference  of  institutiona,  Iburteenth  annual, 

505,  520 

,  of  the  Metropolitan  Association 

for  Promoting  the  Education  of  Adults,  62 
ConTersaxIone,  notice  of,  605 
Coppersmiths',  co-operation  of  working,  in 

Paris,  50 
Copley  medal,  award  of  at  Itojnl  Sodely,  16 
Copper,  a  cure  for  cholera,  687 

,  in  Sooth  Australia.  65 

— ,  Lake  Snperiw,  424 

,  minea  in  New  South  Walea,  142, 666 

smelting  furnaoes,  the  utilisation  of 


smoke  fh>m,  664 
Copyrigh-.  in  Mechanical  Music,  666 
C<ntica,  productions  of,  542 

-,  the  Buonaparte  monument  in,  600 
Cottages,  rural,  G.  H.  Walker,  319 

,  Society's  Priae,  438 

Cotton,  Clarence  Rirer,  New  South  Wales, 

213 
-—•  and  linen  tiasaea,  means  of  testing 
mixed,  737 

,  cnltiTation  in  India,  707 

,  fibre,  the  action  of  silicate  and  car- 
bonate of  soda  on,  by  F.  Grace  Calrert, 
F.R.S.,  538 

,  imports  of,  101 

,  in  Algeria,  697 

,  in  New  8ottth  Wales,  142 

,  in  Queensland,  112, 234,  441, 553, 642, 


708 


,  Slam,  305 
— ,  Senegal.  212 
1  on  the  ginning  of,  by  Zeiah  Colbum, 

C  E     273 

-,'snpply,  127,  305,  354, 676,  748,  760 


Council,  Ibt  of,  535 

Court,  tiie  late  Joesph,  DMr(,  notice  of,  213 


Cox,  Mr.,  disc.,  (fire),  173 

Cranes  and  hodmen,  sobstttalsi  te,  iaPiik 

85 
Crawftud,  J.,  dUe,  (coloBliitiaa),42i) 


D. 


Dalton,  W.  H^  dtie.  (Are),  173,  (Piili)  w 
,  letter  on  Mr.  BaneQ'i  ws 
on  the  municipal  oigaalsatioB  ofParif,  ii 
Danish  industrial  exhibitica,  403 
Dante,  monument  to,  469 

,  photograph  of,  401 
DaTenport,  8.  T.,  a  thort  review  of  fhe  So- 
ciety*s  piMt  and  present  aetba  Inthipn- 
motion  of  Industrial  edueatloa,  8S 

,  on  engrariag  aad  others 
productire  art  processes,  131 


Daris,  Mr.,  dUe.  (railwajn),  61,  (ted)  31! 
Darison,  Robert,  diac  (anehon,  Ac),  4S3 
Debay,  the  late  Anguste  Hjadaflie,  383 
Delacroix,  Eugene,  monnaeat  to,  filS 
De  Mornay,  M.,  di$e,  (fish  ostcUai),  IQ 
De  Morny  oolleetion,  the,  461 
Denmark,  paper  in,  13 
Dennet,  Mr.,  diae.  (raUwayi),  46,  {in)  in 
Denton,  J.  B.,  disc,  (sewage),  208,(vudif 

gardening)  334 
Designs  and  InTontions,  dalmi  of  intlMn  ai 

iuTentors  to  protection  Ibr,  at  iadsstzjalo* 

hibltions.  The*.  Webster,  Q.C.ISI 
,  original,  for  public  worki,  14 
DoTeria,  Eugene,  notice  of  the  Ute,  3S 
Diamonds  found  In  Australia,  63 
Dick,  C.  M.,  letter  on  hot-sir  VUL  ta 

copper  Instnid  of  Iron  tabinc,  181 
Dillon,  John,  letter  on  broken  sad  miidk- 

men,  35 
Dis,  fibre  of,  13 

Docks  In  New  South  Wales,  476 
Dode,  M.,  new  kind  of  mirror  bj. 9^1 
Doering,  F.  B.,  improved  leT«lbj,W 
Dog-show  In  Paria,  103, 284 
Dottbs,  hydraulic  works  la  the,  40} 
Dralnsige  works,  cost  of  Fkvach,  US 
Dresden,  exhibition  of  all  mlU  pcodactiiitt 

as  well  as  mill  atones,  251 

,  musical  fete  at,  646 

DubUn  International  Exhibitloa,  IM.  l»<« 

"Exhibition-]  .  . 

Duflerin,  Loid.eAoiniMm  (Dabliaexbifeitbal. 

70 
Dyer,  Mr.,  dUe.  (laUways),  58 
Dyes,  aniline,  423 
,  ooal  tar,  212 


E. 

Earthenware  trade  witii  the  Uaitsd  SMu;^ 
Education  and  crime,  441 

,  artistic  In  Paris,  640 

— — ,  chemical,  in  France,  68T 

,  commercial,  in  Fraace, »» 

— ,  Committee  of  <3oaBcil  os«««* 

trom  report  of,  550;  minute  of  f"^'^ 
on  art  schools  and  art  iastmctioa,  ^if^^ 
of  prixes  for  designs  to  be  ezec««  » 
mosaics,  233 

— ,  French  rural,  613  ,  .   . 

,  Industrial,  rwlew  of  lb«  Soc^; 


past  and  present  action  in  the  pnoooia  >- 
by  S.  T.  DaTenport,  88 

,  in  Russia,  307 

South  Australia,  79 


-,  murical,  in  Prussia,  77T 
-,  musical.    [8ee**MBiical'] 
-,  of  gardeners.  84 
-.physical,  527 
-,  special,  in  France,  666 
-,  technical,  in  FVaaoe,  SS 
■  tflsmale,  614 


Educational  rerised  code,  l« 
Eggs,  annual  importation  of;  366 
Egypt,  gas  in,  103  _  _^  ,,« 

Electric  bells  and  fire  Indicators,  J- 5o^'  . 

commnnicatloB,  adoptioa  ^^^' 

paasengers  and  guards  oa  the  8«u-"<* 

em  Railway,  631 

light,  fishing  by  the,  679 

telegraphs.    [»•••*  Telempa 


Electrical  resistaace,a  new  metbed  cf  tf^ 
log.  applied  by  Meosra.  8i«i»«^  ■*^ 
flaUne,  and  Lools  Schweadkr,  ni 

■ .  standaid  of .  cfc«i«j 

the  committee  of  tho  BrItiA  A«k***^ 
251 


INDEX  TO  VOL.  XHI. 


776 


Electricity,  Toltide,  gnat  FVeneh  prlae  la,  655 

£Jectro-pl«tijig,  dimTeriet  in,  64 

'  masnetio  looomotiTe,  116 

Ella,  Mr.,  ramarki  on  maakal  edootttm  b7» 

638 

,  extract  from  Mutiedl  Reewrd,  663 

£lli«,  Mr.,  notice  of  leetnre  bj,  on  the  Green- 
wich f  jBtem  of  time  aignala,  236 

£n4[ineor8*  drawings,  photosraphic  oopiee  of, 
bj  W.  WiUii,  33 

Engines,  marine,  tmn  1861  to  the  present 
Ume.  bj  N.  P.  Burgh,  291 ;  letter  by  G.  P. 
Benshaw,  426 

,  motor,  new  gas  for,  M.  MlUIoa,  470 

England,  climate  of,  807 

EngraTlng  and  other  reprodoetlTe  art  pro- 
cesses, bjr  S.  T.  Davenport,  131 

Easingh  collection,  sale  of  the,  642 

Etching  society  of  Pluis,*  84 

Etna,  the  eraption  of,  602 

Examination  of  soldiers,  437, 493 

— — ,  scholastic,  216 

ExamiaaUons,  list  of  local  boards,  362 

,  local  prlzii.  626 

,  oflbr  of  prizes  by  the  Rajtl 
Horticultoral  Society,  183 

——~ ,  papers  set  in  1866,  636,  648, 

£61,  676,  687,  694,  608,  637,  646,  668,  681, 


728,  744 


',  prizes  and  certifleates  awarded 


to  candidates,  1865,  474, 496, 606 

,  programme  of,  for  1866,  615 
report  as  to  progress  of 


in  the  metropolitan  dlstiict,  196 
•,  examiners*  remarks,  609 


Exhibition,   agrioaltnral  and  indnstrlal  at 
Chaumont,  642 

-^— ,  Amsterdam,  322 

-,  Anglo-F^nch  working  dass,  462, 


468, 610 


664 


•,  Art,  in  Lyons,  63, 368 
at  Bergen,  662 
at  Bombay,  490,  616 
at  Bordeaoz,  369 
at  Bristol,  686 
in  Canada,  proposed,  85 
at  Nice,  284 
at  the  Saracen  Fonndry,  Glasgow, 


(1862)  building,  demoUaon   of 

the,  85 ;  jury  reports.  446 
• >,  Bristol  working  men*s  indnsirial, 

085  ♦ 

■ ,  ooachmakers'  operatire  industrial. 


01,  177,  195,  360 

-,  Cologne,  339,  381,  651,  664 
-,  coUaj^ers,  at  Amberley,  67, 471 
•,  Danish  indnstrlal,  403 
>,  dead  poultry  in  Paris,  35, 114 

— ',  Dublin  International,  paper  on, 

by  Sir  Robert  Kane,  70.— Notices,  33,  98, 
108,  121, 131, 156,  177,  233,  280,  302,  319, 
337,  350,  377,  400,  422,  437 

— ,  Fine  Arts,  at  Bordeaux,  80 

-,  fishing  tackle,  178,  725 
Flandrin,  211,  423 


— ,  fruit,  international,  216 
— ,  Glasgow,  Saracen  foundry,  664 
— ,  Industrisl  Art,  at  Paris,  628 
-,  Industrial,  in  Maryleboae,  98 
,  ludnstri^l.  of  the  society  tor  im- 
proving the   condition   of  tho   labouring 
classes,  339 

,  Intercolonial,  at  Melbourne,  708 

— ,  Intercolonial  Fine  Art,  at  Am- 
sterdam, 622 

,  in  VictorU,  612 

-,  Luck  now,  opening  of  the,  236 

-,  Msnchestcr  workman's,  261 

-,  Midland  Counties  industrial,  261 

-,  Natal,  664 

-,  national  portndt,  640,  688 

-,  New  ZeaUnd,  213,  262,  382 

-,  North- Eastern  London,  304,  626 

-,  North  London  Working  Classes, 


48.  166 

,  mill  stones,  ^.,  at  Dresden,  261 

,  articles  sent  in  ocmpetition  for 

art  workmanship  prizes.  87 

,  caricatures,  616 

,  colonial  gems  in  Melbourne,  681 

,  dogs,  in  Paris,  103,  284 

',  flue  arts  applied  to  industry,  at 


Paris,  663 

,  flfhing  appliances.  178, 725 

,  industrial  art,  in  Paris,  33, 678 

,  insects.  602,  699 

-.  pictures  czclusiTely  of  the  Ger< 


Exhibition,  portrait  miniatures,  the,  280, 489 
,  retrospectiTe  art,  600 
-,  the  works  of  Hyppolite  Flasdrin, 


261 


676 


— ,  water  cdoar  draidnga  In  Paris, 


-,  old  fldences,  at  Rennes,  64 
,  Paris  annual  of  fine  arts,  337, 369 

,  Paris  uniTersal,  in  1867, 103, 351, 

401,  489,  656,  665,  676,  688,  681,  626,  647, 
694,  706,  725,  749 
— i— i*-  ,  photographic  in  Paris,  368 

-,   Portuguese  International,  284, 


336,  680,  698.  693 
— — ,  proposed  potteries  industrial,  116 

,  Reading  Industrial,  682,  761 

,  Scandinarian,  734 
-,  sculpture  at  the  Rqyal  Horticnl- 


tural  Sodoty  in  1866,  214 

,  South  London  Industrial,  196, 349 

,  stained  glass,  dcains  on,  233 

,  Stettin,  general  of  industry,  63 

,  Stratford  Industrial,  122 

,  the  fine  art,  of  ParU,  402, 461 
',  the  Painters  Company's,  of  grain- 


man  school  in  Paris,  64 


ing,  decoration.  &c.,  384 

,  Toulouse.  698 

,  Vtonna,  746 


art,  664 


,  Wi^efleld  industrial  and  [Une 
West  London   working  classes 


industrial,  49.  235,  422,  640 

-,  working  men's  at  BlrminglLam, 

-,  working  men's,  for  the  dij  of 


662 


London, 463 
Exhibitions  and  schools  in  Paris,  641 

,  fine  art  in  the  French  provinces, 

-,  industrial,  act  of  parliament  fbr 


677 


the  protection  of  inventions  and  designs  at, 
337 

-,  protection  to  inventors  in  indus- 


trial, 166, 263;  paper  by  T.  Webfter,  Q.C., 

221 
Extincteur,  749 
Byton,  H.  M.,  fire  proof  oonstraetion,  61 


F. 

Fairbaim,  Wm.,  F.R.S.,  on  the  application 
of  iron  to  the  purposes  of  naval  oonstruo- 
tlon,  20 ;  letters  on,  61 

Field  steam  boiler,  the.  611 

Financial  statement.  Society's.  620 

Fire,  the  best  organlsaUon   for   protecting 
London  fh>m  the  ravages  of,  by  Charles  F. 
T.  Young.  C.E.,  165, 286 ;  letter  on,  by  W. 
RoberU,  266 

— —  arms,  60 

brigade,  the  New  York  volunteer,  732 

engines,  steam,  at  the  Cologne  interna- 
tional exhibition,  564 

indicators  and  electric  bells,  160 

— —  proof  construction,  H.  M.  Eyton,  61 

Fish  curing.  Ill,  426 

,  New  Zealand,  127 

,  silted  and  dried,  the  boneta  and  snap- 
per, 318 

,  the  means  employed  in  taking,  espe- 
cially with  reference  to  submarine  Illumi- 
nation, by  F.  W.  Campin,  269 ;  letter  on,  by 
J.  C.  Storin,  285 

in  Victoria,  653 

Fishing  applLances,  exhibition  of,  178,  725 

by  the  electric  light,  679 

tackle,  exhibition  of,  178 

FiUgerald,  Verav.  dis(;.(Dnblin  exhibition),  76 

Flandrin  exhibition,  80,  211,  261, 423 

Flannel  vegetable,  281,  424 

Flax,  preparation  of,  13 

Florence,  musical  education  In,  679 

Flower  forming,  paper  on,  by  Septimus 
Piesse,  Ph.D.,  122 

shows,  working  men's.  423 

Flowers  and  plants,  the  cultivation  of,  in  cities, 
Ac,    [See  "  Horticulture"'] 

,  commercial  use  of,  by  Eugene  Rim- 
mel,  648,  661 

•,  preservation  of,  with  their  natural 


colours,  490 
Food  of  animals,  by  Prof.  John  Coleman,  341 
,  on  the  preservation  of,  by  G.  C.  Steet, 

F.R.C.S.,  309;  letter  on  the,  by  W.  B. 

Adams,  339 
Fortescne,  C,  M.P.,  disc.  (Dublin  exhibition), 

76 


Fowler,  the  late  John,  notice  of,  102 

Fhmoe,  agriculture  in,  212 

— -  and  Bavaria,  literaij  and  artittie  ixm- 
vention  between,  602 

—  and  Nassau,  art  ooaventloa  between, 
734 

— — —  and  Switzerland,  convention  between, 
respecting  works  of  art,  110 
,  art  copywright  in,  611 
,  bronzes  in,  «28 
-,  ooal  in,  111 

-,  chemical  education  la,  687 
-,  oommerce  of,  612 
-,  commercial  education  In,  528 
-,  diitribuUon  of  works  of  art  in,  662  - 
-,  encouragement  of  art  in,  322 
-,  erection  of  public  monuments  in,  186 
-,  Iktal  effects  of  lightning  in,  578 
-,  gold  and  silver  money  in,  640 
-,  guano  in,  516 
-,  mortality  in,  370 
^  musical  education  in     [See  *'  Mnsi- 


cal'^ 

,  paper  material  in,  281 

,  public  statues  in,  63.  664 
— — ,  public  works  in,  677,  748 

■,  railways  in,  692 
,  special  educatioa  in,  666.  737 

,  steam  in,  211 

,  storm  charts  of,  769 

,  tedmicU  education  in.  85 

,  the  co-operative  principle  in,  617 

,  tobacco  in,  196.  612 

Francois  I.,  monument  of,  at  Cognae,  64 

Eraser,  Alexander,  notice  of  the  late,  283 

Frescoes,  Raphael's.  469 

Fripp,  Mr.,  diMc.  (fbod).  316 

Fruit,  new,  in  Queensland,  643 

—  show,  an  international,  215 

—trees,  renewal  of  old,  307 

FVyer's  concretor.  717 

Fuel,  a  new  kind  of,  by  Mr.  Stoker,  469 

Furnace,  Bernard  Paliis^'8,631 ;  Gore's,  712 ; 

Siemens',  713 
Furniture,  sale  of  artistic,  468 


O. 


Galibert,  M.,  resplrttory  apparatus,  431,  440 

Galton,  Capt.  Douglas,  H.E.,  cAmrman  (rail- 
way working),  37 

Galvanic  pile,  402 

Gamboge,  botanical  origin  of,  Daniel  Han- 
bury,  100 

Garcia,  Manuel,  on  the  imperial  Conserva- 
toire of  Paris  and  the  Royal  j&cademy  of 
Music,  London,  686 

Gardeners,  education  of,  84 

Gardens,  soldiers'.  356 

town    [See  "  Horticulture"] 

Garling,  Mr.,  dite.  (tiles),  448 

Garrett,  Spencer,  dUc.  (tiles),  448 

Garside,  J.,  disc,  (cotton),  278 

Gas  ammoniacal,  as  a  motor,  by  M.  Cb. 
TeUier,  196 

,  ammonical,  pneumatic  application  of, 

304 

— —  engine,  Lenoir's.  49,  403 

from  refOso  of  apples,  612 

Airnaoe,  G.  Gore's,  712 

,  C.  W.  Siemens,  713 

in  Egypt,  103 

lighting  in  Paris,  403,  565 

——  new.  for  motive  engines.  M.  Million,  470 

Gems,  colonial,  exhibition  of,  in  Melbourne, 
691 

Genoa,  propeHy  in  works  of  art,  in,  698 

Geolosiists'  association,  216,  453 

Geometry,  study  of,  T.  S.  Burt,  17 

Gorman  carpets,  34 

■  pictures,  114 

yeast,  609 

Gernzez,  Eugene,  noMce  of  the  late,  628 

Gilbert,  Dr.,  disc,  (sewage),  203 

Gladstone,  T.  M.,  on  anchors  and  cables,  458 

61a.«gow,  exhibition  at  the  Saracen  foundry, 
664 

Glass,  stained,  233, 266 

Glue,  liquid,  304 

Godwin,  G.,  F.R.S.,  disc,  (industrial  edncs- 
tion),  91 

Gold,  Australian,  282 

in  New  Zealand,  323 

in  Queensland.  424 

— —  in  Tasmania.  178 

Victoria,  338 

Goldsehmidt,  Otto,  eridenec  of,  before  tht 
musical  commutes,  603 


776 


INDEX  TO  VOL.  XIIL 


Qore,  0.«  ni  flusaw,  T13 

Gnhvo,  Peter,  dite.  (indwtrlal  nUbiUon) 

M,400 
• ,  chairman  (deeigiu,  proUc- 

tioii  oO  221,  (ileam  boUen)  388 
Grmatluun,  John,  disc.  (Iron  in  nand  eOB- 

•traction)  31,  (miilae  enginet)  300 
Onpe  coltnre  In  Ameries,  50,  490 
Orus,  China,  34, 110,  678,  686 
Graj,  Thomu,  dite.  (aaohon,  Ae.),  464 
Gregson,  the  late  Samuel,  M.P.,  notice  of,  262 
Grenoble,  publio  itatoee  la,  80 
Greoie,  picture  bj,  80 
Guano  In  France,  616 

■  '  '  ,  mummiei  In,  664 
Guillaumin,  M.,  the  late,  notioe  oC  113 
Gurney,  tho  JaU  HadiOD,  nolioe  o^  14 


H. 


Hampton  Court,  tapettriei  at,  709 

Hanbnry,  D.,  on  the  botaaical  origin  of 
gamboge,  100 

Hancock,  Mr.,  dite.  (Fari«),  247 

Hare,  the  late  Sir  John,  notice  of,  235 

Harrii,  Mr.,  dt$e.  (sewage),  207 

Harrison,  A.  Stuart,  disc,  (fire),  173 

Hartley,  Mr.,  dite.  (opening  meeting)  10, 
( Dublin  exhibiUon)  77,  (General  Meetlaf), 
634 

'.  home  for  apprentices,  603 

Hawes,  wm.,  cAotrman,  1,  (Industrial  ada- 
caUon)  88  (railwaj  propulsion)  167,  (iire) 
166,  (Paris  municlpalitj)  240,  (submarine 
cables)  431,  (anchors,  «c.)  460,  (confer- 
enoe)605,  (General  Meeting)  631 

.  ,  dite.  (Dublin  exhibiUon)  77, 

166, '  sewage)  207,  ( protection  of  inrentioas) 
226,  (marine  engines)  300 

Hawkins,  B.  W.,  Cantor  lectures  on  the  re- 
production of  natural  forma  bj  art  and 
manufaeture,  19,  70,  87, 146, 166, 183 

. ,  the  preserratlon  of  aatm«l 

history  specimens  for  musuem  purposes,  374 
ydite.  (industrial  education), 


95 
Hawkshaw,  John,  dite.  (iron  in  nayal  oon- 

structloB),  30 
Heathorn,  Capt  B.  A.,  improrementa  In 

submarine  foundation,  81 
Helm,  notice  of  the  late  Fraaeois  Joaepb,  730 
Henderson,  Capt.,  the  pnctieal  progress  of 
naTsl  arihitocture,   in  ocean  and    riyer 
steamers,  tugs,  and  tow  Tessels,  78 

.  ,  dite,  iron  ia  nayal  ooa- 

struction),  30 
Henrjr,  M.,  letter  on  trade  marka,  670 
Hercules,  the  new,  at  Rome,  141, 196 
Herring  fishery,  the  Dutch,  337 
HiU,  Frederic,  dite,  (Paris)  247,  (coIoiii»- 

tion)423 
Hobart  Town  statistics,  760 
Hoftnann,  Dr.*  new  laboratoij  for,  ia  Berlin, 

60,709 
Holland,  Edward,  M.P.,  ehalnna»  (food  of 

animals),  341 
HoUiday.  P.,  letter  on  art  workmanship 

exhibiUon,  161 
Holthausen's  new  process  of  produdng  orna- 
mental etbcts  on  sheets  of  mica,  323 
Home  for  apprenUoes,  Mr.  HarUey's,  503 
Homersham,  8.  C,  letter  on  water  aupplj 
(Cantor  leotorea,  Profesacr  Anated'aoourse), 
366 
Hooker,  the  lata  Sir  William  Jackaon,  aofeloe 

of,  630 
Hooper,  W.,  on  India-rubber  aa  an  laaolator, 

746 
Hops,  American,  234 

,  import  of,  699 

—     in  France,  735 

Horticultural  Social/,  exhibition  of  aoolptore 

at  the,  314 
BorUcultare,  instruction  in,  664 

,  city,  370,  386, 441,  666 

,  John  BeU,  327,  371,  403 

Hot  air  blast  from  copper,  instead  of  iron 

tubing,  letter  by  C.  M.  Dick,  Ibl 
Humby,  Oapt.,  dite.  ( railways),  58 
Hydraulic  works  in  the  Doubs,  403 


Ice  machine,  Carry's.  719 

— ,  preserratlon  of,  in  small  qcanUUea,  441 

mraj,  Mr.,  diu,  (railway  proiiolaion),  152 


Importaaad  ezporta,  40, 142, 283 

India,  cotton  cnlUTaUon  ia,  707 

— -,  tea  ia,  382,  707 

India  rubber  as  an  insulator,  W.  Hooper,  t45 

Indttstrlal  CoUece,  French,  706 

— — ,  exhibiUona,  protecUon  to  inreators 

in,  166,  263,  337. 
laflammable  subatancea,  floating  atorahooaea 

ftr,  64, 642 
lak,  aew  kind  of,  651 

,  indelible,  369 

Insect  destroyer,  614 
Insects,  exhibiUon  of,  503,  690 
iDstitntloDS.  legal  position  of,  638 
iHSTiTunoNB,  PBOcBKDiMoa  or : — 
Aber^chan  L.  and  S.  last,  648 
Alton  M.I.,  674 

AshtfOn  and  Dukinfield  M.I.,  648 
Bacup  M  I.,  130,  264 
Bingley  M.I.,  105 

Birmingham  and  Midland  laat,  210,  301 
Burnley  M.I.,  648 
Carlisle  M.I.,  660 
Chatham  aad  Rochester  M.I.,  638 
Croydon  L.  and  8.  Inst,  460 
Farnham  Y.M.  Assoc,  11,  264 
Glasgow  Inst.,  280, 628 
"^~^-~— ~  M.I.,  667  m 

Haley  HiU  W.M.  College,  495 
Huddersfleld  M.I.,  694 
Hyde  M.  I. ,646 
Kent  Anoc.  of  Inst.,  720 
KnutsCord  Soc.  for  readinga,  mnaio,  and 

lectnrea,  228 
Leeds  M.i.,249 

Philosophical  and  L.  9oc.,  318 

Leicester  Church  of  England  Inat.,  661 
Llanelly  Atheiueum,  107. 
London  M.I.,  11 

Maeoleafleld  UmAiI  Knowledge  Soo.,  120 
Manchester  M.I.,  78,466 
Marlborough  Beading  and  Mutual  Improve- 
ment Soc.,  11,  228,  743 
MetropoUtan  Assoc.,  62, 196.  228,  769 
NewcasUe-on-Tyne  Cb.  of  Eng.  Inst.,  319 

M.I.,437 

Nottingham  M.I.,  335 

Pembroke-Dock  M.T.,  575 

Pedditch  L.  and  S.  Inst.,  676 

Richmond  Y.M.  Soc.,  229 

Bt.  George's  and  St.  James's,  Westminater, 

107 
Bhefleld  Lit  and  PhiL  Soc,  210 
Blough  M.I.,  637 
South  Australian  Inst.,  176 
South -Eastern  Railway  M.I.,  743 
South  Staftmlahiie  Educational  Aasodarton, 

727 
Thirak  M.L,  687 
WakefleU  M.I.,  661 
Welchpool  Reading  Poo ,  661 
Westminster  W.M.  Club,  210 
Worcestershire  Union  of  Educational  la- 

sUtntes,  48 
Yorkshire  Union  of  Mechanics'  last,  460 
Ireland,  manufkotnrea  in,  462 

-,  galleries  and  achoola  of  art  la,  128 
Iron  bi  i<Q(e,  new,  601 
— ,  export  of,  337 

,  French  maanHuture,  281. 

——  ore,  the  ImportaUon  of.  Into  England,  S38 
—  plating  for  ships,  cost  of,  690 
— ,  prodnctioa  of,  la  North  Amorioa,  85 
tcada,  Scotch,  ill,  128 


Kaaling,  Mr.,  dtte,  (ted),  316 
Kennedy,  CoL,  finirwas  (eottoa),  m. 
Kennedy,  J.,  letter  ea  the  sfpOeitloasf  in 

to  aaral  ooastracdoa,  61 

,  on  InvnlnCTabla  aadiOMiahte 

ships  cf  war,  108 
Kerosine  in  New  South  Wales,  196 
Kisa,  the  late  Karl,  339 


Labourers'  cottages,  letters  on,  \/y  Bskl  ii« 
eUdr  aad  John  Birch,  436 

— — — ,  l^  O.  H.  Wiiksr.  5l» 

Labourlag  cilassffa,  dwelUags  lor,  tki  eah 
mlttee  appolated,  146 

'       ,  repovt  of  the  cwMiitty, 
427 ;  noUoe  in  CouheU's  report,  532 

— ,  dwellings  of  the,  ia  fim- 


rla,367 


-,  sode^  ftr  faapnilar  tk9 


J. 


Jenner,  Dr.,  statue  cf,  at  Boulogne,  878 
Jeaniaga,  Mr.,  dite,  (Parb),  248 
Jerusalem,  commerce  of,  13 
Johnson,  Richard,  and  Dr.  F.  Craoe  Calvert, 

on  the  acUon  of  sea  water  upon  certain 

metals  and  alloys,  378 
Jolinaoa,  T.  Marr,  dite,  (railway  propulalon), 

163 
Jones,  Jebn,  dite,  (industrial  edncaUoa),  96, 

173 
Jones,  T.  dite.  (Are),  173 
Jones,  Mr.,  dtte.  (food),  318 
Jury  reports,  446 


K. 

Kano,  Sir  Robert,  F.R.8.,  on  the  recent  pro- 
rress  and  present  state  of  Industry  in  Ire- 
Mad,  aad  the  Dnblia  latematioaal  Exhi- 
biUon, 70 


dwellings  of,  339 
Lake  Superior  ooppOi,  424 
— — —  plumbago  OB,  161 
Laranchy,  M.,  aite.  (Paris),  246 
Lead-traps,  oast,  381 
Leaden  aatiquiUea,  colleeUoa  of,  pvckial 

by  the  city  of  Paris,  603 
Lectures,  Cantor  [See  *  Cantor"] 
LefCTre,  the  late  Achille,  aotiee  of.  M 
Lenox,  Mr.,  dite.  (anchors,  Ac),  4f4 
Lenoir's  gas  engine,  49, 403 
Lens,  great,  440 

Level,  improred,  by  F.  B.  Dooriaf,  l<3 
Leonardo  da  Vind,  a  picture  by.  641 
Leverson,  Mr.,  dite,  (protecUoaof  laralKCi'; 

226 
Leri,  Professor  Leone,  due.  (ooloeiatuB\U> 
Lies,  the  late  Joaeph,  notiee  of,  Vi 
Life-boat  association,  Vnatk*  323 

instituUon,  Royal  natioa«1.3« 

Lightning,  danger  of  toudUDg  a  bodf  «raa 

by,  602 

,  fatal  ellbcts  of.  In  Fraace.  5^ 

Liquids,  cohesion  figure  of,  by  Thoi  TUriiill 

Wright  ( Royal  Scottish  BodetT  oTArM.^. 
Literary  and   artisUc    eoafcatloa  betf«a 

France  and  Bararia,  602 
Local  boards,  lUt  of.  362 

railways,  665  .   .  „ 

Lock,  George,  dite.  (iDdnstiialedacstxa).^ 

LocomoUTC,  eleAro-nugneUe,  US 
,  radial,  sprlagUres,  4c.,  tetter  OS, 

by  W.  B.  Adams,  103 
LooomoUvea  oa  cosiuiioa  roada,  iOS 
Locusts  la  Senegal,  284  ,  »„ 

London,  Uie  NaUooal  College  of  Moiic  of. -^ 

Academy  of  Maaic  764 

Vocal  Aoademy,  766 

Lourre,  deaorlpUTe  labela  la  the,  106 
— — ,  aew  gallery  opened  in  the,  M* 

,  re-arrangemoat  In  the,  96 

Lucas,  Mr.,  principal  of  Oie  Rq7*1  Ao^^ 

of  Music,  CTklence  of,  beftare  ths  Utfoi 

EducaUon  Committee,  667 
Lucknow  exhibltloa,opeBiagcfthi,S5 

Luxembourg  gallery,  639  . ,  ^ 

Lyons  Aoademy  of  Arts,  cibr  of  a  wtm^r 

Uie,  for  the  beak  hiatoij  of  paiBUa{,lc■i^ 

ture,  Ac,  611 
,  exhibtUoa  of  art  in,  83. 919 


Maodonnell,  Mr.  HeNOlea,  iiic  (D*!^  "' 
hIbiUon),  76  ^.  ^ 

Macintoah,  Mr.,  dite.  (aob«ariaicaUci)><^ 

Madden,  Mr.,  dite,  ilbod),  317 

Malxe  sugar,  697 

Maps,  photographic,  1T9 

Msriette's  Freach  traaalalloa,  760.     ^ 

Mariner'a  compaas,  aoggestleas  te  av*"^ 
the  use  of  the,  by  VM  Stewart,  Oil    .  , 

Msnh,  M.  H.,  M.P.,  cftotmiaa  (coloshia*^ 

Maryleboae,  ladivtrial  exbtbMoa  la,  >s 
MatUiews,  Mr.,  dite.  f  tUea^,  449 
M»Culloch,  the  late  J.  R-t  ••«*«•  «tf'*t 
McKenxie,  letter  oa  ar  wcrkmasAtp  o^ 

bition,  161  ^ 

Meehl,  AMermaa,  iHatf.  (Biwace),t6l 
Medals,  museum  of,  684 
Medals,  awarder,  §31 
Meeting,  Aaanal  t .  eaeral,  SSI 
MasTiirGS,  OaDijrixr,  of  the  111th  vmm- 

lot   Meetlag^-Opeaiag  aMroi  ^  * 
Hawes,  the  thatrmaa  of  aaanw*  i 


INDEX  TO  VOL.  XIII. 


777 


2nd  Meeting :—"  On  the  applicaUon  of 
iron  to  the  parpoaetof  navnl  conitraetioD,** 
hj  William  Fairbalrn,  F.R.8.,  19 

3rd  Meeting  :->**  On  the  mechanical  oon- 
dition*  of  railwaj  working,  to  prerent 
desrnictire  wear  and  Mi"  bj  W. 
Bridges  Adams.  37 

4th  Meeting:—'*  Oa  the  conatmction,  trac- 
tion, retardation,  mfetj,  and  police  of 
railw^  trains,"  by  W.  Bridges  Adsms,  54 

6th  Meeting :— •**  On  the  recent  progress 
and  present  state  of  indostrjr  in  Ireland, 
and  tho  Dablin  International  Exhibi- 
tion/* bj  Sir  Robert  Kane,  F.R.8.,  70 

6th  Meeting :— **  On  the  Soeiet/s  past  and 
present  action  in  the  promotion  of  indus- 
trial education,**  bj  S.  T.  Darenport,  88 

7th  Meeting : — **  On  the  best  mode  of  apply- 
ing power  to  propel  trains  on  the  metro- 
politan and  other  railways,  harlnr  ftre- 
quent  stations,  and  in  terminal  ttaUons,** 
bj  Peter  Barlow,  F.R.S.,  147 

8th  Meeting : — "  On  the  best  organisation 
for  protecting  London  flron)*lhe  ravages 
of  fire,**  by  Charles  F.  T.  Tbong,  C.E., 
165 

9th  Meeting :—**  On  London  sewage  flrom 
the  agricultoral  point  of  Tiew,**  by  John 
0.  Morton,  185 

10th  Meeting:—"  On  London  Sewage,  Ac.,'* 
by  John  C.  Morton  (renewed  dlscassion), 
202 

11th  Meeting :— **  On  the  d^ms  of  aathors 
and  inyentors  to  protection  for,  and  pro- 
perty in,  designs  and  inrentions  first  pub- 
lished at  industrial  exhibitions,**  by  Thos. 
Webster,  Q.C.,  F.R.8.,  221 

12th  Meetlne :— **  On  the  monidpal  organ!  • 
satlon  of  rarls,  particularly  with  regard 
to  the  public  works,  *  by  George  R.  Bor- 
nell,  F.O.S.,  240 

13th  Meeting :— "  On  the  means  employed 
in  taking  fish,  especially  with  reference 
to  submarine  illumination,**  by  F.  W. 
Campin,  259 

t4th  Meedng :— "  On  the  ginning  of  cotton,** 
by  Zerah  Colbum,  273 

15th  Meeting :— "  On  marine  engines  firom 
1851  to  the  present  time,**  by  N.  P. 
Burgh,  291 

16th  Meetinc:— **0n  the  preserration  of 
food,  especially  f^esh  meat  and  fish,  and 
the  best  form  for  import  and  prorisioning 
armies,  ships,  and  expeditions,**  by  O.  C. 
Steet,  F.R.C.S.,  309 

17  th  Meeting :— **  On  window  horticulture, 
and  the  onltivation  of  plants  and  flowers 
in  cities  and  crowded  localities,**  by  John 
Bell,  327 

IStli  MeeUng :— "  On  the  food  o'  animals,** 
by  Professor  John  Coleman,  341 

19th  Meeting :—-"  On  the  preserration  of 
natural  history  specimens  for  museum 

Purposes,**  by  B.  Waterhouse  Hawkins, 
'.G.8.,  374 
'  20th  Meeting: — **  On  the  wear  and  tear  of 
steam  boflers,**   by   Frederick   Arthur 
I'aeot.  C.E.,  388 
^Ist  Meeting:—**  On   colonisation:  its  as- 
pects and  resnlu,**  by  Wm.  Stones,  405 
22nd  Meeting :— «*  On  the  art  of  laying  sub- 
marine cables  from  ships,'*  by  Captain 
Jasper  Selwyn,  R.N.,  431 
33rd  MeetlnK :— **  On  the  manufacture  of 
encansUo  Ules  and  oeramicomamentadon 
by  machinery,**  bj  Zerah  Colburn,  446 
24th  Meeting :— *'  On  anchors  and  cables : 
their  hbtory,  Tarieties,  and  prraerties,'* 
by  Thomas  Murray  Gladstone,  C.E^  469 
Melbourne  and  suburban  railway,  213 

,  building  at,  748 

,  exhibition  of  colonial  gems  in,  691 
,  gnrlng  dock,  760 

,  intercolonial  exhibition  at,  70S 

' ,  telegraph  to,  600 

,  trade  in,  643,  748 

,  water  consumption  in,  629 

Mendelssohn,  letters  fh>m,  in  reference  to  the 

Berlin  Academy,  607 
Metals  and  alloys,  the  action  of  sea*  water  upon 
certain,  by  Dr.  F.  Grace  Calvert  and  Richard 
Johnson,  378 
Metalliferous  veins.  Prof.  Anstod,  287 
Mexico,  art  patronage  in,  600 

,  coal  in,  178 

,  minerals  in,  282 

,  trade  with,  338 

Mica,  ornamental  efllBctf  on  iheeti  of,  M, 
Hoithausen,  323 


Microscopical  club,  Quekett,  643 

Milan,  musical  e  iucation  in,  680 

Miller,  Dr.  W.  A»,  F.B.3.,  chabrmm  (food), 
309 

Million,  M..  new  gas  for  motive  engines,  470 

Mineral  sUtistics  for  1864, 642 

Minerals,  Mexican,  282 

Minerals  used  in  construction,  Prof.  Anstad, 
237,  255 

Mines  in  Great  Britain,  report  of  commis- 
sioners on, 11  , 

— -  South  Australia,  553 

Miniatures,  exhibition  of,  at  Uie  South  Ken- 
rlnston  Museum,  280, 490 

Mirror,  new  kind  of,  by  M.  Dode,  381 

Moncey,  Marshal,  monument  to,  211 

Monmouthshire  prlxe  scheme  association,  613 

Montagu,  l^ord  Robert,  dite.  (sewage),  193 

Monuments,  public,  in  France,  140, 196,  266, 
304 

Mordant,  new,  61 

Moreau,  the  late  Fhui^ols  Clement,  643 

Mortality  In  France,  370 

Morton,  J<din  C.«  on  London  sewage  from  the 
agricultural  point  of  view,  185,  202 

MocuiJo,  offor  of  prises  by  tht  council  on  edu- 
cation fo"  designs  to  be  executed  in,  233 

Moscow,  lighting  of,  by  gas,  60 

Mummies  in  guano,  664 

Murray  river  duties,  the,  687 

Museum  and  libraiy  of  industrial  art  in  Parii, 
81 

— ^— -  of  medals,  664 

Museums,  suburban,  426, 441 

Music,  mechanical,  665 

Music,  Royal  Acsidemy  of,  prospectus,  572 ; 
copy  of  charter  granted  to  the,  in  1830, 684  ; 
letter  to,  636 

—  ,  London,  and  the 

Imperial  Conservatoire  of  Paris,  by  Manuel 
Oarda,686 

*,  memorial  of  the. 


to  the  commissioners  of  the  Exhibition  oi 
1861,  for  the  grant  of  a  site,  693 
— -,  the  National  College  of,  763 

,  London  Academy  of,  764 

,  London  Vocal  Academy,  765 


Musical  education,  committee  appointed  to  in- 
quire into  the  present  state  of,  217, 287 
,  oouncirs  report.  634 
,  evidence  of  Mr.  Lucas, 
principal  of  the  Royal  Academy  of  Mado, 
before  the,  662 

-,  evidence  of    Sir   George 


Clerk,  633 ;  Henry  F.  Chorley,  666 ;  and 
M.  Otto  Goldschmldt,  befbre  the,  603 

in  Austria,  646;  Bavaria, 


496 ;  Berlin,  606 ;  Bohemia,  647  ;  France, 
496,667.731,  761 ;  Florenoe,  679;  Leipsio, 
495 :  Milan,  680 :  Napl^  680;  Proasla,  737 
-^^— ^— —  in  London,  764 

-,  memorial  of  the  Royal 


Academy  of  Music  to  the  eommisaloners  of 
the  Exhibition  of  1851,  for  the  grant  of  a 
site,  693 

— ,  remarks  on,  by  Mr.  Ella, 


638, 663 

Musical  Union  Institute,  extract  from  Mr. 
Ella's  **  Musical  Record,**  663 


N. 

Nantes,  public  statues  in,  80 

Naples,  mnsicHSl  education  in,  680 

Napoleon  III.,  award  of  Albert  medal  to,  632 

Naptha  springs,  115 

Napthallae,  transformation  of,  into  benxoio 
add,  304 

Nash,  Mr.,  dtMC.  (Paris),  247 

Natal  exhibition,  664 

,  products  of,  Ac,  305,  365 

National  Portrait  Exhibition,  729 

Natural  history  specimens,  the  preservation 
of,  for  museum  purposes,  by  B.  W.  Haw* 
kins,  374 

Naval  architects.  Institution  of,  noUoe  of 
meetings  for  1 866,  339 

—  architecture,  the  practical  progress  of, 
in  ocean  and  river  steamers,  tugs,  and  tow 
vessels,  bv  Capt.  Henderson,  78 

Naval  architecture  and  marine  engineering, 
royal  school  of,  three  lectures  to  be  deli- 
vered at  the,  by  G.  B.  Airy,  263 

Naval  construction,  the  applfoaUon  of  iron  to 
the  purposes  of,  by  William  Fairbairn, 
F.R.S.,  20 ;  letters  on,  by  John  Kennedy, 
61 ;  F.  Roehnssen,  61 ;  H.  M.  Eytoo,  61 

Nellson,  J.  B.,  the  late,  197 


Newall,  Walter,  disc,  (fire),  172 

New  South  Wales,  agricultural  society  of,  6 

,  agriculture,  252 
— ^— ,  arrowroot  In,  142,  470 

—  ,    coal,  603 

',   copper  mines  in,  142,  666 

,  cotton  in,  142 
— — ^—  — ,  docks  In,  470 
,    finance,  424,  441,  643 

,   imports  and  exports,  282 

,   industries  in,  543 

■    -f   kcrosino  in,  698 

— — — ,   manufactures  of,  382 

■  ,   now  tariff  in,  666 

— — — ,    paraffin  oil  in,  630 

,   progress  in,  666 

,   railw^s  In,  169,  306, 338 

,    shale  oil  In,  565 

,   silver  mines  in,  665 

' ,   slate  in.  Ill 

— ,    sugar  in,  630 

,   the  East  Darling  district. 


600 


,   telegraph  In,  601 

,  water  supply  in  the  Dar- 


ling district,  691 

-,   woods  of,  666 


New  Zealand,  alpacas  for,  159 

■■■ — ',  railways  in,  102,  323 

,  coals  in,  35,  82,  234,  323 

— ^— — ,  electric  telegraph  in,  35 

,  exhibition,  213,  252,  Zb2 

,  fish, 127 

,  gold  in,  323 

— ^^^— ,  manufactures  of,  630 

,  postal  contract,  the,  424 

■,  proposed  division  of,  440 

.  removal  of  the  seat  of  govern- 
ment of,  112 

-,  telegraphy,  113,  760 


Nice,  exhibition  at,  284 
Northumberland,  the  late  Duke  of,  234 
Numismatic  prize,  654 

O. 

Oil  from  tea  seed,  381, 467 

— ,  shale,  in  New  South  Wales,  665 

Olrick,  Lewis,  di$e.  (boilers),  398 

Ooms,  Charles,  first  prixo  of  excellence  in 

painting  awarded  to,  by  Royal  Academy  ef 

Antwerp,  601 
Opium,  Chinese,  676 
Oporto,  crystal  palace  at,  490 
Organists,  college  of,  178 
Ostrich-breeding  in  Africa,  281 


P. 

Paget,  Frederick  Arthur,  C.E.,  on  the  wear 
and  tear  of  steam  boilers,  388,  463, 490, 516 

— ^— ^— ,  ditc,  (anchors, 

Ac.  1,463  • 

Paintings,  historical,  in  the  Hotel  des  In- 
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larly with  regard  to  the  public  works,  bj 
George  R.  Burnell,  F.Q.8.,  240 ;  letter  on 
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-^— — ,  recommendation  of  the  com- 
missioners appointed  to  inquire  into  the 
working  of,  232 

Paul,  B.  H.,  on  petroleum  as  fbel,  100, 180 
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Silk,  Chinese,  599 

,  Cape  Colony,  142 

,  lUllan,  49 

,  culture  of,  in  Australia,  111 

manufactures  of  Switaarinad,  13 
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Simmonds,  P.  L.,4ise.(lndartriiled«£st.--' 

95 
Simpson,  O.  Wharton,  letter  on  plhotocnr^: 

on  painting  cantas,  403 
Sinclair,  Robert,  letter  osilahaarers*eoca^>> 

438 
Sirocco  in  Victoria,  603 
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, :~  .R.S.,  538 

B,  formation  of.  Prof.  Ansted,  199 
liers,  examination  of,  437, 493,  626 

,  nrdena,  3fi6 

cltor,  the  flnt  in  Qaeensland,  063 
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\  -^  '» ,  mines  in,  553 

Y*  ,  phormiom  in,  66 
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'. ,  water  supply,  677 

' ' ,  wheat  in,  725 

■   ,  wine  making  in,  602 

• ,  wine  in,  613 

^ithern  Counties  Association,  for  the  en- 
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-  verbjr,  Mr.,  due.  (window  gardening),  334 

-  lin,  tu|^  in,  177 

'ozia,  scientiflc  congress  at,  654 
irits,  consumption  of,  305 
lined  glass,  233,  266 
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